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AxopatchAxopatch 200B200B

Axon CNS

Molecular Devices

C A P A C I T O R- F E E D B A C K P A T C H C L A M P

The Axopatch 200B is the latest version of Axon Instruments’ 
premier patch-clamp amplifier incorporating the innovative 
Capacitor-Feedback technology that provides the 
lowest-noise single-channel recording available. 
We have improved the integrating patch clamp
in the 200B with our proprietary technology, 
which includes cooling of the active elements 
in theamplifier to achieve the lowest possible 
electrical noise. No previous amplifier 
has offered such low noise. 
Positioning your electrode will also
be easier with our new, slim 
headstage design that improves
access to the preparation.

Other enhancements include
three recording configurations 

in a single headstage (one patch and two whole cell ranges, 
with capacitance compensation ranges of 100 pF and 1000 pF), 
increased voltage and current command ranges for 
electrochemical measurements, built-in capacitance dithering 
capability for capacitance measurements, and addition of series 
resistance compensation to the current clamp circuitry to 
improve performance. Seal Test now provides current steps in 
current clamp mode as well as voltage steps in voltage clamp 
mode. Leak Subtraction is now more sensitive in the most 
important resistance range. The new, slim headstage design 
improves electrode access to the preparation, and the recording 
bandwidth has been doubled to up to 100 kHz.

The amazingly low open-circuit noise of 
0.13 pA rms (10 kHz) increases to only 
0.145 pA rms when a patchpipette holder is 
attached to the headstage input and the 
pipette capacitance is fully compensated (to 
eliminate capacitance charging transients). 
The power of capacitor-feedback technology 
is shown in Figure 1: capacitor feedback is 
clearly superior to resistive feedback; cooled 
capacitor-feedback technology is even 
better!

Figure 1. Noise Spectra of Patch-Clamp Amplifiers. 
The introduction ofcapacitor-feedback technology 
significantly reduced amplifier noise (Upper trace: 
resistive feedback; middle trace: capacitor feedback). 
With active cooling, the Axopatch 200B dramatically 
reduces noise to the lowest levelsever, over the entire 
bandwidth range (bottom trace: Axopatch 200B).

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE7



C A P A C I T O R - F E E D B A C K I N T E G R A T I N G P A T C H C L A M P

Like its predecessors, the Axopatch 200B incorporates 
capacitive and resistive feedback elements in its 
headstage, providing the best possible performance for 
single-channel and whole-cell patch clamping. Convenient 
features include: ZAP (to rupture patches when going 
whole cell), dual-speed current clamp (to allow faster 
current clamping in small cells), Holding
Command to set voltage commands in voltage clamp and 
current commands in current clamp, and a choice of three 
gain settings on the dedicated current output (for patch, 
whole-cell and loose-patch modes).

Unparalleled Performance, Utility and Ease of Use
Included: Efficient controls for whole-cell capacitance 
compensation, a unique "super-charging" form of 
seriesresistance compensation that complements the 
conventional "correction" form, and a variable LAG 
control; output gain with 1000-fold dynamic range; 4-pole 
Bessel filter; built-in leak subtraction; dual external-
command inputs; versatile panel meter displaying Holding 
Command, rms current noise, membrane potential, 

tracking potential, current at the headstage input, and 
cooled circuitry temperature; telegraphic output of values 
for output gain, filter  frequency, headstage mode (gain) 
and measured cell capacitance; ZAP; and dual-speed 
current clamp. Also, with the Axopatch 200B the bath is 
grounded for convenience of use and straightforward 
addition of command an a compensation potentials.

Integrating Headstage Mode - Quiet Single-Channel 
Recording 
With its unprecedented low noise, the Axopatch 200B 
capacitor-feedback integrating headstage is ideal for 
measuring sub-picoamp current signals. The capacitor-
feedback circuitry measures current as the rate of voltage 
increase across the capacitor; the voltage across the 
capacitor is the integral of the current. In contrast, 
resistor-feedback circuitry measures current as a voltage 
drop across a feedback resistor. This has the drawback of 
requiring extremely high-value resistors that become less 
ideal as they become larger in value, with accompanying 
increases in their inherent noise.

Axon CNS

Molecular Devices
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Noiseless capacitors, on the other hand, are easily 
manufactured. Thus, capacitor-feedback technology 
offers the lowest possible noise for single-channel 
recording.

Through the use of this technology, the electronic circuit 
noise has been reduced to such a level that the noise 
inherent in the components themselves has become 
significant. The Axopatch 200B actively cools the critical 
circuit components to about -15 °C in order to reduce the 
thermal noise and so lowers the noise
contribution of the amplifier itself to the lowest levels 
possible. The Axopatch 200B is the ultimate low-noise 
amplifier.
In the design of the integrating patch clamp we addressed 
two additional technological challenges that are 
encountered in the pursuit of ultra-low noise. First and 
foremost, the voltage across the capacitor cannot ramp 
forever in one direction. Eventually, the supply limits are 
reached and the electronics must reset to the starting 
point to continue ramping. During this reset, the
system freezes the output at the last measured value. For  
the best performance, this reset must be kept brief and 
must occur as infrequently as possible. The reset time of 
the Axopatch 200B is so short (50 ms) that users may 
never see a reset under most normal recording 
conditions. Second, to minimize the frequency of resets, 
the voltage range across the capacitor must be as large 
as possible. By using unique compensation circuitry, the 
Axopatch 200B manages to use the entire ±10 V range  of 
the power supply to charge the capacitor. This reduces 
the frequency of resets without incurring the penalty of 
longer reset times.

Bilayers
Headstages useful in artificial bilayer experiments must  
be stable with large input-capacitance loads. The 
Axopatch 200B is rock solid with an input capacitance of 
1000 pF. Furthermore, the integrating technology in the 
Axopatch 200B enables the bilayer voltage to be stepped 
very quickly. There are two reasons for this. First, the 
integrator has an inherently large dynamic range that 
allows it to transiently pass currents of several 
microamperes. Second, during large command voltage 
steps the integrator enters the reset state. In this state, 
the headstage continues to operate as a voltage-clamp 
amplifier but with a very low feedback resistance. For the 
few milliseconds that the integrator is in the reset state it 
can pass up to 1 mA to rapidly charge the bilayer
capacitance.

Resistive Headstage Mode - Superb Whole-Cell 
Performance
In whole-cell recording more current noise is produced by 
the cell and the environment than by the patch clamp 
amplifier. Hence, the benefits of a low-noise capacitor-
feedback headstage cannot be effectively utilized in 
whole-cell mode. For this reason, the Axopatch 200B 
uses traditional resistor feedback headstage electronics 
for the whole-cell mode of patch clamp recording. The CV 
203BU headstage includes two feedback resistors to 
provide a wide range of current-passing capacity in the 
whole-cell mode. The 500 MW feedback resistor (b = 1) 
provides both low noise and a large current passing ability 
(20 nA). For larger currents, one can switch to the 50 MW 
feedback-resistor (b = 0.1) to pass up to 200 nA.

Axon CNS

Molecular Devices
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Series Resistance Prediction
There are two goals of series resistance compensation. 
The first is to step the membrane potential to an assigned
value as rapidly as possible. One way to speed up this 
process is to transiently increase the size of the command 
voltage step (applying a method known as 
“supercharging”). This causes the charging curve to 
briefly assume the steeper rate appropriate for a larger 
step. This transient, high-charging rate is terminated when 
the membrane potential approaches the intended value. 
On the Axopatch 200B, supercharging is available 
through the Series Resistance PREDICTION control. 
The supercharging transient in the Axopatch 200B is 
automatically and conveniently determined by the user 
when the conventional wholecell capacitance controls are 
set. Prediction refers to our unique algorithm for 
calculating the added supercharging waveform. Note that 
this technique does not require the command to be a 
voltage step; other commands, such as a sine wave, will 
also be supercharged.

Series Resistance Correction
The second goal of series resistance compensation is to 
measure the ionic currents. To eliminate error due to the 
voltage drop across the electrode and to improve the 
bandwidth of the recording, conventional Series 
Resistance CORRECTION is required. This technique 
employs positive feedback to increase the command 
potential by adding a signal proportional to the measured 
current to the command input of the headstage. 
Series Resistance Prediction and Correction may be used 
together or separately on the Axopatch 200B. The  
controls are concentric and can be manipulated at the 
same time. Turning the controls together is quite similar 
to the series resistance percentage compensation found
on other patch clamps. In experiments with real cells we
have found that both the Series Resistance Prediction 
and Correction on the Axopatch 200B can be routinely
set to levels exceeding 90%, enabling fast and accurate
whole-cell voltage clamping. A variable LAG control 
permits an even greater degree of series resistance
compensation to be achieved, although not at the highest
frequencies.

Dual-Speed Current Clamp
The Axopatch 200B employs a dual-speed current clamp 
to optimize speed and stability. The choice of speeds 
depends on pipette resistance. For pipette resistances 
above 10 MW, the I-Clamp Fast mode can be employed 
to obtain a rise time of 10 ms under many experimental 
conditions. The I-Clamp Normal mode guarantees 
stability for any pipette resistance above 1 MW.
In addition, current clamp to zero current (I=0 mode) is 
available, as is a slower clamp to zero current (Track 
mode) useful for following slow changes in pipette offset

while approaching a cell before seal formation. The 
Holding Command can be used to set a holding current in 
I-Clamp. Two external command inputs are provided to 
permit multiple command sources (for cell capacitance 
experiments, current clamp, etc.). In addition, the 
Axopatch 200B includes series resistance compensation 
in current clamp that allows for correction of voltage errors 
due to the pipette resistance.

Pipette Offset
Researchers are putting ever more unusual solutions into
patch pipettes, producing large offset potentials. The 
Axopatch 200B provides ±250 mV of offset potential to 
handle even the most adverse situations.

Dual Command Potentials
Two separate command potential inputs allow you to
sum command input signals from two different sources.
For instance, you may wish to constantly supply a low 
level sine wave command for evaluation of membrane
capacitance. Large voltage steps may be mixed with this
signal to construct a Cm vs. Vm relationship. One of
these command potentials may be switched on from the
front panel to access the external source. The other is
switched separately on the back panel. The back panel
command is scaled to afford greater range (up to ±1 V),
and so is quite useful for electrochemical measurements.

Seal Test
A convenient seal test is built into the External
Command potential front panel switch. The oscillator
frequency is set to the line frequency for automatic
synchronous triggering on any oscilloscope. Seal Test
may be used in voltage clamp mode (5 mV pulse) or in
current clamp mode (50 pA (b = 1) or 500 pA (b = 0.1))
pulses.

Holding Command
The Holding Potential potentiometer can be used to
manually establish the cell holding potential for voltage
clamp or a holding current for current clamp. The
Holding Command of the Axopatch 200B has been
enhanced over that of its predecessors with the addition
of a x1 and x5 switch that allows you to choose either
0-200 mV or 0-1 V ranges. (In current clamp, the
command response at b = 1 is 0-2 nA or 0-10 nA, and
at b = 0.1 it is 0-20 nA or 0-100 nA.) An ON/OFF
switch can disable this control when an external
command from a computer is used to establish the
holding potential.

Pipette Capacitance Compensation
Pipette Capacitance Compensation is in operation in
both voltage- or current-clamp modes. There are controls 
to establish the Magnitude and t of two time constants, 
Fast and Slow, allowing complete compensation of the

Axon CNS
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pipette capacitance waveform. Magnitude and t are 
controlled by concentric knobs allowing easy and 
convenient adjustment of parameters for each time 
constant.

Cell Capacitance Compensation
The Whole-Cell Capacitance control can compensate up
to 100 pF (b = 1) or 1000 pF (b = 0.1) to allow recording
from a large range of cell sizes. The control may be 
disabled by an ON/OFF switch to allow evaluation of
the cell capacitance charging waveform at any time
during an experiment.

Capacitance Dithering
Useful for cell membrane capacitance measurements,
Capacitance Dithering may be enabled during a TTL-High 
level signal to Whole Cell Capacitance Dither input to 
effectively increase the observed cell capacitance by 100 
fF (b = 1) or 1 pF (b = 0.1). It may be used in conjunction 
with the DR-1 Resistance Dither unit (supplied with the 
Axopatch 200B) which normally provides a short-circuit 
link between preparation and ground. The DR-1 inserts a 
500 kW resistor in series with bath ground during a TTL-
High signal and is suitable for finding the phase tracking 
angle in capacitance measurement experiments.

Output Gain
Ten gain settings spanning a 1000-fold range may be
selected to scale the output to the most desirable level.
The Axopatch 200B output swing is ±10 V, providing the 
greatest compatibility to the vast range of recording 
devices. However, the dynamic range of the instrument
at unity gain is greater than the output swing. Thus a gain 
value of 0.5 is available to take advantage of the full 
dynamic range of the Axopatch 200B headstage. 
(Note: The full range is also faithfully reported by the
front panel meter.)

Low-Pass Filters
The scaled output passes through a 4-pole Bessel filter.
The five settings from 1 kHz up to 100 kHz allow you to
set the band pass appropriate to your application over a
range double that previously available.
Panel Meter
The panel meter can report values for current and voltage 
while in any operational mode. Steady-state current is 
reported to monitor voltage-clamp output. To evaluate 
noise, current is displayed as an rms value. The Vm
setting is used under current clamp to evaluate
membrane potential. In I=0 mode, Vm is the resting 
membrane potential of the cell. VHOLD/IHOLD reports 
the setting of the Holding Command. The value is
reported even when this command is switched off, 
allowing you to precisely set a desired holding command
in advance. The temperature of the cooled headstage
circuitry may be displayed when TEMP is selected.

Leak Subtraction
It is often convenient to subtract leak errors during an
experiment. The Axopatch 200B allows you to correct
leak errors as they appear without adjusting your data 
acquisition software settings. This is also useful when a
large seal leakage is expected, as in loose-patch 
experiments. Leak Subtraction has been improved in the 
Axopatch 200B by increasing sensitivity in the resistance 
range most likely to be encountered by researchers.

Zap
To go whole cell it is necessary to rupture the cell-
attached patch. As an alternative to carefully controlled 
suction, the Axopatch 200B allows the patch to be 
ruptured by applying a single +1.3 V pulse for a chosen 
duration.

Improved Headstage Design
The newly engineered headstage has only one third the 
cross-sectional area of previous headstages, thereby 
greatly improving ease of access to the preparation.

Excellent Manual
Written by scientific consultants, with the assistance of
Axon Instruments staff, the Axopatch 200B manual will
serve as a useful guide to the operation of the Axopatch
200B as well as an informative reference for many 
aspects of patch clamping.

Pipette Holders
The pipette holder, HL-U, is custom constructed to ensure 
low-noise mechanically stable recording. Two different 
barrel lengths are provided. HL-U accepts pipettes of 1.0 
mm to 1.7 mm OD. It includes a silver wire assembly, and 
has a 1.0 mm OD post for suction. The Axopatch 200B is 
shipped with one pipette holder. For further information 
see HL-U Holder in the Headstages and Holders section 
of this catalog. 

Specifications
Unless otherwise noted: TA=20 °C, 1 hr warm up time.

CV 203BU HEADSTAGE
Construction: All critical components are in a sealed  

hybrid and cooled with a solid state
cooling element..

Configuration: High-speed, low-noise current-to-voltage 
converter.

Cooling: Input circuitry -15 °C typical. Headstage
cooling should be kept on at all times to 
ensure proper calibration of offset 
voltages.

Headstage Gain (β): 1 mV/pA (β = 1) Patch or Whole-
Cell modes.
0.1 mV/pA (β = 0.1) Whole-Cell mode.

Axon CNS
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Feedback Element: Patch 1 pF
Whole Cell b = 1, 500 MW in parallel with 1 pF.
Whole Cell b = 0.1, 50 MW in parallel with 1 pF.

Feedback Element Selection: FET switches in hybrid 
enable remote selection of either a capacitor (Patch 
mode) or a parallel combination of a capacitor and 
resistor (Whole-Cell mode).

Tuning (Whole Cell mode only): Tuning circuit to 
idealize response of the feedback resistor is contained 
in the main instrument. Tuning is automatically 
bypassed when the capacitive feedback is selected.

Pipette-Capacitance-Compensation Injection 
Capacitor: 1 pF
Whole-Cell-Capacitance-Compensation Injection 
Capacitor:
Patch mode: none
Whole Cell mode: CV 203BU: 5 pF, b = 1 50 pF, β = 0.1
Case: Case connected to ground. Case jack mates to 1 

mm plugs.
Bandwidth: Test signal applied via Speed Test input; 
Patch or Whole Cell mode:

Internal: 140 kHz capacitor feedback
70 kHz resistor feedback

Max. External: 100 kHz (limited to output filter)
Capacitative Load Stability: 1000 pF, 0 W in series
Maximum Instrument Noise: Measured with minimal   

external noise sources (i.e., radiated line-frequency 
noise, mechanical vibration) 8-pole Bessel filter.

PATCH  WHOLE CELL  WHOLE CELL
β = 1             β = 1             β = 0.1

Without holder: 
line frequency
& harmonics 0.005pAp-p 0.005pAp-p 0.005pAp-p

0.1-100 Hz 0.020pAp-p 0.50pAp-p 1.6pAp-p

0.1-1 kHz 0.015pArms 0.25pArms 0.75pArms

0.1-5 kHz 0.060pArms 0.55pArms 1.65pArms

0.1-10 kHz 0.130pArms 1.10 pArms 3.0 pArms
With holder:    
0.1-10 kHz 0.145 pArms       1.10 pArms     3.0 pArms

RESET CHARACTERISTICS (Patch Mode only)
Total reset time: 50 ms ±10%

this includes: integrator reset 10 μs
differentiator reset                  30 μs
other overhead                       10 μs

Time between resets (TBR):
For DC currents: TBR = 10/(IDC - IBIAS)
where IDC and IBIAS are in pA and TBR is in seconds.
IBIAS is typically 10-30 fA.

For transient currents: A reset will occur if the 
headstage must deliver more than 10 pC of charge 
to the membrane. For example, a 60 mV step 
imposed on a 200 pF bilayer membrane will cause 
a reset (12 pC of charge needed) whereas a 40 mV 
step will not (8 pC of charge needed).

Reset transients in current waveform at Scaled 
Output (typical)

100 Hz bandwidth ±0.25 pA
1 kHz ±0.5 pA
10 kHz ±2 pA

CURRENT CLAMP
The current clamp mode has two speed settings: I-Clamp 
Normal and I-Clamp Fast. I-Clamp Normal is for use with 
electrode resistances greater than 1 MW. I-Clamp Fast is 
for use with electrode resistances greater than 10 MW.
The speed in I=0 mode is the same as in I-Clamp Normal. 
In addition, Track mode is a slow clamp to zero current. 
Note that series resistance compensation remains active 
in current clamp mode, allowing measurement of pipette 
resistance and (when
Rs is compensated) accurate monitoring of cell 
membrane potential, but the speed setting is still 
determined by the actual electrode resistance and not 
only the remaining uncompensated resistance.
The speed of the current clamp depends on the Mode 
setting (Normal or Fast), the time constant of the cell and 
the pipette resistance.

10-90% rise time 10-90% rise time
(overshoot)         (overshoot)

Rp Rm Cm I-Clamp Normal   I-Clamp Fast
1MΩ 0MΩ 0pF           15ms (10%)            N/A
1MΩ 500MΩ 33pF         350ms (0%)              N/A

10MΩ 0MΩ 0pF         200ms (20%)    20ms (<1%)
10MΩ 500MΩ 33pF         250ms (10%)    10ms (<1%)
50 MΩ 500 MΩ 33 pF 500 ms (30%)  150 ms (<1%)

CAPACITANCE COMPENSATION
Pipette Capacitance
Fast τ: 0.2-2 ms Slow τ: 0.05-10 ms
Fast Magnitude: 0-10 pF Slow Magnitude: 0-1 pF
These controls are used to charge pipette capacitance. In 
I-Clamp modes they act as a negative capacitance.

β = 1 β = 0.1
Whole-Cell Capacitance: 0.3-100 pF 3-1000 pF
Series Resistance: 0-100 MW        0-100 MW
These controls are used to charge membrane 
capacitance in whole-cell V-Clamp. For Patch mode, 
whole-cell capacitance is not operative. In I-Clamp modes 
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onlythe Series Resistance control is operative. The whole-
cell capacitance control places an analog voltage 
proportional to setting on Cell Capacitance Telegraph 
Output.

SERIES RESISTANCE COMPENSATION
% Prediction: OFF, 0-100%. Acts with Whole-Cell 

Parameters to speed up charging of the membrane. 
Maximum achievable % Prediction is limited by the 
magnitude of the voltage step.

% Correction: OFF, 0-100%. Acts with Series Resistance 
setting to reduce series resistance errors and to 
speed up response to ionic currents.

Lag: 1-100 ms. Cuts high-frequency response of series-
resistance correction circuit to enable a higher 
Correction setting.

CAPACITANCE DITHERING
Enabled during a TTL High level signal to Whole Cell 
Capacitance Dither input.
Effectively increases the observed cell capacitance by 
100 fF (β = 1) or 1 pF (β = 0.1). Useful for cell membrane 
capacitance measurements. May be used in conjunction 
with the DR-1 Resistance Dither unit.
DR-1 Resistance Dither unit (supplied with the Axopatch
200B) normally provides a short-circuit link between 
preparation and ground. Inserts a 500 kW resistor in 
series with bath ground during TTL High signal. Suitable 
for finding the phase tracking angle in capacitance 
measurement experiments.

MODE
V-Clamp: Pipette voltage is clamped.
I-Clamp Normal or Fast:

Pipette current is clamped to command current from 
Holding Command knob or external input. Normal
mode is stable for electrode resistances greater 
than 1 MW. Fast mode is stable for electrode 
resistances greater than 10 MW. Series Resistance 
control is active.

Track: Slow I-Clamp to zero current.
(I=0): I-Clamp to zero current used to correct pipette 

offset
Selected mode sets analog voltage on Mode Telegraph 
Output.

COMMAND POTENTIALS
Seal Test: 5 mV (V-Clamp mode), 50 pA (I-Clamp, β = 
1) or 500 pA (I-Clamp, β = 0.1) command at line 

frequency.
External
Commands: Two separate BNC inputs, one front-

switched, one rear-switched. Sensitivity: Front-
Switched: 20 mV/V in V-Clamp, 2¸ β nA/V in I-

Clamp, disabled in TRACK and I=0. Rear-
Switched: 100 mV/V in V-Clamp, 2¸ β nA/V in I-
Clamp, disabled in Track and I=0. Input 
impedance: 10 kW. Inputs may be connected in 
parallel to increase sensitivity.

Holding
Command: Ten-turn potentiometer with dial. Polarity 

switch. Value can be previewed on meter. 
V-Clamp mode: ±200 mV (toggle X1); ±1 V (toggle X5) 
I-Clamp modes: ±2 nA for β =1, ±20 nA for β=0.1 (toggle 

X1) ±10 nA for β =1, ±100 nA for β =0.1 (toggle 
X5) 
Disabled in Track and I=0 modes.

Pipette Offset:
Manual: ±250 mV. Ten-turn control with uncalibrated dial.
Track, I=0: ±1 V. Nulling potential automatically 

adjusts to maintain zero pipette current.

ZAP
Amplitude: +1.3 VDC at pipette for chosen duration.
Duration: 0.5-50 ms or Manual. Triggered by front-

panel pushbutton. In Manual position Zap 
amplitude is maintained as long as pushbutton 
is depressed.

RMS NOISE
3.5 digit meter displays rms current noise in pA. 
Measurement bandwidth is 30 Hz to 5 kHz. Upper -3 dB 
frequency is set by 4-pole Butterworth filter.
INPUTS
Forced Reset: Positive edge triggered. Initiates a reset of 

the integrator; has no control over the duration of 
reset.

Blank Activate: Causes Scaled Output and I Output to 
hold their initial value for the duration of the 
blanking pulse. Does not affect 10 Vm output.

Speed Test: Injects current into headstage input through 
a 1 pF capacitor.
Injected current waveform is the derivative of the 
voltage waveform applied at Speed Test input. 
For example, a 100 Hz 10 Vp-p triangle wave will 
inject a 1 nAp-p square wave into the headstage 
input.

SIGNAL OUTPUTS
Scaled Output: Scaled and filtered by output control 

settings. Sample and hold pedestal compensation. 
Output is I (ab mV/pA) when in V-Clamp or Track 
modes. Output is Vm (a mV/mV) when in I-Clamp 
mode. BNCs on front and rear panels are
identical.

Axon CNS
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I: Pipette current. Rear-panel switched gain of either 
b mV/pA or 100 b mV/pA; fixed filter: 10 kHz 3-
pole Bessel. Output does not benefit from sample 
and hold pedestal compensation.

10 Vm: Membrane potential at x10 gain. Junction 
Potentials removed.

-------------------------------------------
1 Applicable for β = 0.1 only.
2 Applicable for β = 1 only.

OUTPUT CONTROLS
Output Gain (α): 10 values from 0.5-500. Affects Scaled 
Output only. Selected value sets analog voltage on Gain 

Telegraph Output for reading by computer.
Lowpass Bessel Filter: 4-pole lowpass Bessel filter with 

five settings; 1, 2, 5, 10 and 100 kHz. Selected 
value sets an analog voltage on Frequency 
Telegraph Output.

Leak Subtraction: Causes a signal proportional to the 
command to be subtracted from current record. 
Range: 100 β MΩ to 1000 β MΩ.

TELEGRAPH OUTPUTS
Gain: Takes a and b gain factors into account.

Frequency:
Filter setting (kHz)       1    2   5  10   100
Telegraph output (V)    2   4   6    8     10

Mode:
I-Clamp  I-Clamp

Track    V-Clamp    I=0          Norma     Fast
Scaled Output        I              I          Vm              Vm        Vm
Telegraph (volts):  4             6           3                 2          1
Cell Capacitance:
Telegraph output: 0 to +10 V, proportional to setting 0-100 pF   

(for β = 1).
0 to -10, proportional to 0-1000 pF (for β = 0.1). 
0 V when Whole Cell Cap switch is in the OFF 
position.

Data Not Valid
Output goes High during a reset in Patch mode or for the
duration of a Blank Activate pulse in either Patch or 
Whole Cell mode.

PANEL METER
3.5 digit meter displays Track potential (VTRACK) in mV, 
membrane potential (Vm) in mV, current noise (IRMS) in 
pA rms, membrane current (I) in pA or nA, Holding 
Command (VHOLD/IHOLD) in mV or nA or input circuitry 
temperature in degrees Celsius (TEMP). Meter has 
autoranging feature for all settings except TEMP.

GROUNDING
Signal ground is isolated from chassis and power ground. 
Signal ground is available on rear panel.

CONTROL INPUTS
Above 3 V accepted as logic High. Below 2 V accepted as 
logic Low. Inputs protected to ±15 V.

MODELS
Unit is supplied with two model assemblies, the PATCH-
1U and the MCB-1U.

PATCH-1U Model Cell
Emulates three experimental conditions:
BATH:          10 MW electrode resistor to ground. 4 pF 

pipette capacitance.
CELL: 10 MW electrode resistor connected to a 

500 MW//33 pF cell.
4 pF pipette capacitance.

PATCH: 10 MW electrode connected to a 10 GW 
patch. 5 pF pipette capacitance.

MCB-1U Model Bilayer
Emulates a bilayer membrane. 10 KW resistor in series 
with a 100 pF capacitor.

HEADSTAGE AND CABINET DIMENSIONS
Case is 0.7 x 0.75 x 4.2. (17.8 x 19.0 x 105.0 mm). A 
removable mounting plate 2.5 x 2.0 x 0.25. (62 x 50 x 6.3 
mm) is supplied. Cable length is 10 feet (3 m).
Cabinet is 3.5. (89 mm) high, 19. (483 mm) wide, 12.5. 
(317 mm) deep. Mounts in standard 19. rack. Handles 
included. Net weight 11.5 lbs. (5.1 kg).

PIPETTE HOLDERS
HL-U holders mate to threaded Teflon input connector of 
the CV headstage. Post for suction tubing is 1 mm OD. 
HL-U holder accepts glass 1.0-1.7 mm OD.
Supplied with silver wire. Optional HLR-U right-angle 
adapter and HLB-U BNC adapter are available.
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I(mV/pA) 0.051 0.11 0.21 0.5 1 2 5 10 20 50 1002 2002 5002

Vm
(mV/mV) 0.5 1 2 5 10 20 50 100 200 500

Telegraph
output (V) 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5
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The MultiClamp 700B is
useful for a wide
variety of intracellular
or extracellular 
recording, including:

HIGH-SPEED CURRENT 
CLAMP (SHARP-
ELECTRODE OR FIELD 
POTENTIALS) 

⇨PATCH CLAMP 
(WHOLE-CELL, 
MACRO-PATCH OR 
EXCISED PATCH) 

⇨VOLTAMMETRY / 
AMPEROMETRY 

⇨ION-SELECTIVE 
MEASUREMENT 

⇨BILAYER RECORDING

INTERNAL AUTOMATIC MODE SWITCH
Instantly switch recording modes by using the membrane potential as the 
trigger. Pre-set a voltage threshold in current-clamp mode, and MultiClamp
700B will automatically switch to voltage-clamp when the membrane potential 
reaches that voltage level. User-specified delay will allow you to perform 
creative new experiments. 

OSCILLATION SUPPRESSION
Sudden changes in membrane or pipette parameters may result in undesirable 
oscillations during whole cell recording. MultiClamp 700B will detect current or 
voltage oscillations and automatically disable or intelligently reduce 
compensation settings to protect your cell from damage. 

SLOW CURRENT INJECTION
Slight voltage drift—often due to changing electrode properties—may 
contaminate an otherwise decent current-clamp recording. In order to maintain 
the membrane potential at a consistent level, MultiClamp 700B will 
automatically inject compensatory current over a user-defined time course. 
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MultiClampMultiClamp 700B700B Microelectrode AmplifierMicroelectrode Amplifier
A Computer-Controlled Dual Channel Resistive-Feedback Patch 
Clamp and High-Speed Current Clamp Amplifier
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Although the MultiClamp 700B is a 
computer-controlled amplifier, the 
mouse and/or keyboard is not the only 
means of controlling the instrument. 
The optional SoftPanel was designed 
for those who prefer a more 
conventional feel to amplifier control. 
By way of a USB connection, the 
SoftPanel physically replicates all 
essential amplifier functions by acting 
as a hardware extension of the 
MultiClamp 700B Commander 
software. SoftPanel knobs replicate 
continuous mouse controls ("gliders"), 
while buttons replicate single-click 
mouse controls. 

MultiClamp Software Control

Instead of the usual front panel knobs and switches, the MultiClamp 700B is controlled by the 
MultiClamp 700B Commander, a program that runs on a host computer (PC and Macintosh; 
see Requirements below) and communicates with the amplifier via a USB cable. This control 
interface provides automation of bridge balance, pipette offset, pipette and whole-cell 
capacitance compensation, in addition to "smart" features such as protection from oscillations 
and threshold-based mode change. Amplifier settings such as gain, filter frequency, whole-cell 
capacitance, recording mode and also input / output scale factors are automatically telegraphed 
to the data acquisition software via "messaging" through the computer operating system. 

SoftPanel conventional control

The MultiClamp 700B comes standard with two identical but independent CV-7B 
headstages, each of which contains both current-to-voltage and voltage-following circuitry. 
This design allows the user to rapidly switch between patch clamp recording and true high-
speed current clamp recording. Thus, with two headstages, the MultiClamp 700B can 
perform the function of two patch clamps, two current clamps, or a combination of patch
and current clamp amplifiers. Furthermore, two optional voltage-follower headstages (HS-2 
type) can be connected to auxiliary inputs to allow third and fourth-point voltage recording.

The CV-7B was designed for low noise and flexible recording features. However, some 
specialized applications require even more flexibility. For example, the rather large 
membrane capacitance in bilayer recording demands greater capacitance compensation. 
The optional CV-7B/BL headstage was developed for this purpose. Another optional 
headstage, the CV-7B/EC, was designed for large (± 2 V) commands required during 
electrochemistry recording (amperometry, voltammetry). 

Headstage

Requirements

COMPUTER CONTROL

The MultiClamp 700B Commander program runs on the US Windows XP/2000/ME/98 operating systems, 
as well as Macintosh OS X, version 10.2 or higher (OS 9 is not supported) on a Power PC-based system. 

A USB port is required to connect the MultiClamp 700B. An additional USB port is required if the optional 
SoftPanel is used to control the amplifier. 

EXPERIMENTAL CONTROL AND DATA ACQUISITION

Although the MultiClamp 700B is controlled by a software interface, it remains a conventional analog 
input/output amplifier. Thus, it requires a system for controlling your stimulus protocols and recording the 
output. 

pCLAMP software and Digidata 1440A digitizer provide the most complete, integrated solution. 
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⇨NEXT-GENERATION   
COMPUTER CONTROL

⇨EASY USB 
CONNECTION

⇨SUPERIOR QUALITY: 
LOW NOISE, HIGH 
BANDWIDTH

⇨MULTIPLE MODES OF 
OPERATION

⇨BUILT-IN OUTPUT 
GAIN AND FILTER 
OPTIONS

⇨AUTOMATIC 
OSCILLATION 
CORRECTION

Clamp), for measuring voltage responses, is 
available in two channels with independent 
Bridge Balance and I=0 options.

Discontinuous current clamp (DCC) is 
especially useful when small changes in 
electrode resistance occur during an 
experiment. Two-electrode voltage clamp 
(TEVC) uses two microelectrodes, one for 
continuous recording of electrode voltage 
and the other for injection of current.

The high-output compliance of TEVC makes 
it possible to voltage clamp large rapid 
currents. Discontinuous single-electrode 
voltage clamp (dSEVC) is used to voltage 
clamp small cells that cannot tolerate 
impalement by a second electrode and 
eliminates problems due to the large series 
resistance inherent with many preparations. 
Highvoltage current clamp (HVIC) is used 
primarily for extracellular iontophoresis
applications.

The Axoclamp 900A is the newest 
microelectrode amplifier from Molecular 
Devices. Like the Axoclamp-2B amplifier, 
Axoclamp 900A offers several modes of 
operation that measure signals from single 
cells, tissue slices, and whole animal 
preparations. The advanced signal 
conditioning included in the Axoclamp
900A amplifier saves the expense of 
buying additional hardware and frees up 
valuable space in an electrophysiology 
setup. 

By making Axoclamp 900A computer-
controlled, several powerful new features 
have been added to make it simpler to set 
up and run experiments. This exciting new 
instrument is designed to meet 
researchers’ needs today, as well as offer 
flexibility for future experiments.

SEVERAL MODES OF OPERATION

This versatile amplifier offers several 
modes of operation. Current clamp (I-
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AxoclampAxoclamp 900A Microelectrode Amplifier900A Microelectrode Amplifier
A Computer-Controlled Amplifier for Current Clamp and 
Voltage-Clamp applications



ADVANTAGES OF COMPUTER 
CONTROL

Through computer control, the 
traditional knobs, dials, and buttons 
are no longer needed and are 
replaced by an intuitive software 
interface. Computer control provides 
several advantages over conventional 
amplifiers. It enables automation of 
several standard tasks such as 
adjustment of Pipette Offset, Bridge 
Balance, and Pipette Capacitance 
Neutralization.

Other added benefits include 
automatic oscillation detection and 
correction (in less than 2 ms), 
automatic mode-switching between I-
Clamp and voltage clamp modes 
(TEVC, dSEVC), computer display of 
monitor signals used for tuning

DCC and dSEVC modes, slow 
current injection in I-Clamp mode to 
prevent small, slow drifts in the 
membrane voltage, the ability to 
save personalized settings, multiple 
signal selections for output from the 
two channels, and automated 
resistance measurement.

Full communication between third 
party software and the Axoclamp
900A amplifier is possible through 
the Axoclamp DLL. For those who 
prefer more conventional amplifier 
control, the optional SoftPanel can 
be used as a hardware extension of 
the Axoclamp 900A amplifier, 
without the loss of the benefits of 
computer control.

EXCELLENT AMPLIFIER 
PERFORMANCE

The ±180 V output compliance 
used for TEVC and HVIC modes 
makes it possible to pass larger 
currents and ensures faster clamp 
speeds. TEVC and dSEVC modes 
both have wide AC Voltage-clamp 
gain ranges for excellent voltage 
control. When DC Restore is 
enabled, the DC Voltage-clamp 
gain is greater than 1,000,000, 
ensuring optimal voltage control for 
constant-voltage measurements. 
The new dSEVC design is more 
stable and twice as fast as 
Axoclamp-2B, providing an 
excellent alternative to standard 
continuous single-electrode voltage 
clamping.

To offer a more conventional 
amplifier control, the optional 
SoftPanel was designed as a 
hardware extension of the 
Axoclamp Commander 
software. SoftPanel
communicates with the 
computer via an easy-to-setup
USB 2.0 connection. Using 
SoftPanel does not negate the 
many benefits afforded by 
computer control of the 
amplifier. 

Axoclamp Commander software interface

The Axoclamp 900A amplifier is fully integrated with Axoclamp 900A Commander software. The 
figure to the left shows many of the features of the Axoclamp Commander interface, including 
the different modes available, controls for I-Clamp mode in Channel 1, and output signal 
conditioning controls. Although controlled by software, Axoclamp 900A uses customary analog 
inputs and outputs instead of a built-in digitizer. Thus, Axoclamp 900A can be used with any 
external digitizer and acquisition software package, including Molecular Devices Digidata® 
digitizers and pCLAMP data acquisition and analysis software. Using Axoclamp 900A with 
Digidata 1440A and pCLAMP 10 enables full telegraphing of Axoclamp 900A parameters.

SoftPanel conventional control

Computer and conventional controls
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Maximum Current*
I-Clamp HVIC TEVC dSEVC DCC

Headstage Ro (Ch 1&2) (Ch 2) (Ch2) (Ch1) (Ch1)
HS-9A x0.1U 100 M 0.12 µA 1.8 µA 1.8 µA 0.036 µA 0.036 µA
HS-9A x1U 10 M 1.20 µA 18 µA 18 µA 0.360 µA 0.360 µA

HS-9A x10U 1 M 12 µA 180 µA 180 µA 3600 µA 3600 µA

Axon CNS
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Technical Specifications

Scaled output:

Gain:                   1–2000 in 1:2:5 sequence

Highpass filter:   Single-pole; DC-300 Hz

Lowpass filter:  4-pole  
Bessel, 2 Hz to 30 kHz;

Butterworth, 3 Hz to 45 kHz

Output (DC) offset: ±3 V

Current output: 1 per channel                             
Gain 10, 100, or 1000 nA/V†

Auxiliary Headstage: 1 per channel, gain 10 
V/V

Pipette offset: ±250 mV

Pipette capacitance neutralization: -10 to 
35.5 pF (I-Clamp 1&2, DCC, dSEVC, 
TEVC Ch1 only)

Buzz: Increases capacitance 4 pF for 
duration of 0.1–500 ms to break through 
tough cell membranes, activate within 
the software or remotely with a hand-
held remote 

Clear (±): Maximum positive or negative 
current-duration up to 0.5 sec. To clear 
debris from electrodes, decrease tip 
resistance before impaling cell

Bridge balance: 0 to maximum of 8, 80, or 
800 MΩ†

Output compliance: ±180 V for TEVC and 
HVIC, ±12 V for I-Clamp 1 & 2, DCC, 
dSEVC

DC restore: DC Voltage-Clamp Gain, 
selectable ~1,000,000, TEVC & dSEVC

Step activate: Independent on channels 1 & 
2, internal or external timing up to 50 
kHz pulse amplitude/duration 
programmable

Blank activate: Used for blanking response 
to external stimuli, channel 1 only

Audio monitor: Direct Signal Monitoring or 
VCO mode to monitor voltage or current 
in either channel

Two jacks for headphones or powered 
speakers (not included)

Performance Specifications

I-CLAMP (Ch 1 & 2)

Internal holding level max.: ±10 nA, ±100 
nA, or ±1000 nA†

External command sensitivity: 1, 10, or 100 
nA/V† DCC (Ch 1)

Internal holding level max.: ±10 nA, ±100 
nA, or ±1000 nA†

External command sensitivity: 1, 10, or 100 
nA/V† HVIC (Ch 2)

Internal holding level max.: ±0.13, 
+1.3, or 13.0 µA†

External command sensitivity: 10, 
100, or 1000 µA/V† 

dSEVC (Ch 1)

Internal holding level: ±200 mV

AC voltage-clamp gain: 0.003–30 
nA/mV, 0.03–300 nA/mV, or 0.3–
3000 nA/mV†

External command sensitivity: 20 
mV/V

Voltage rise timea: 250 µs

Current settling timea: 500 µs to 10% 
of peak value

Voltage noisea: 180 µV rms

Current noisea: 0.30 nA rms
a: Model cell with two 50 MΩ resistors to simulate electrode 
resistances and a 50 M Ω resistor and 470 pF capacitor in 
parallel to simulate the cell membrane. 10 mV step. Lowpass
filter, 10 kHz. Voltage-Clamp Gain, 2.2 nA/mV; Lag, 
minimum. Sample rate, 20 kHz. Pipette Capacitance 
Neutralization, 1.5 pF. Set for fl attest membrane step 
response. HS-9A x0.1U headstage.

TEVC (Ch 1 & 2 together)

Internal holding level: ±200 mV

AC voltage-clamp gain: 20 to 50,000

Voltage-clamp lag: 5.4 µs–52 ms

External command sensitivity: 20 
mV/V

Voltage rise timeb: 60 µs

Current settling timeb: 80 µs to 10% of 
peak value

Voltage noiseb: 23 µV rms

Current noiseb: 70 nA rms
b: Model cell with two 1 MΩ and 220 nF capacitor in parallel 
to simulate the oocyte membrane. Lowpass fi lter, 10 kHz. 
Voltageclamp Gain, 9300. Lag, 0.019 ms Adjusted for fastest 
rise time.  HS-9A x1U headstage for voltage electrode and 
HS-9A x10U for current electrode.

† Depending on headstage.
*Maximum current specifi cations assume negligible electrode resistance.

Headstage with baseplate

The small profile of the miniaturized HS-9A and VG-9A headstages makes it 
easy to incorporate them into an electrophysiology set up. The dovetail design 
integrates with a baseplate for easy attachment to micromanipulators.

Specifications
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General Specifications

Dimensions (in.): 4.3 (H) x 19 (W) x 14.3 (D)

Dimensions (cm): 10.9 (H) x 48.3 (W) x 36.3 (D)

Weight (lbs.): 9.5 (4.3 kg)

Headstage (in.): 0.75 (H) x 0.70 (W) x 2.25 (D)

Headstage (cm): 1.9 (H) x 1.8 (W) x 5.7 (D)

Communications: (3) USB 2.0 Type B female ports

⇨ One for amplifier control

⇨ One for monitor signal computer     
display for discontinuous modes

⇨ One for optional SoftPanel control

Rack use: Standard 19" rack-mount (2U) with handles

Benchtop use: Bayonet feet

Power: 100–240 Vac 50–60 Hz, 30 watts (max.)

Safety: CE marking (Conformité Européan)

Computer: 1 GHz or better processor,

Windows® 2000/XP, CD-ROM

drive 512 MB RAM, 500 MB HD space

Software: Axoclamp 900A Commander (included)

ORDERING INFORMATION

Axoclamp 900A Microelectrode Amplifier*

Part Number: AXOCLAMP 900A

⇨ Axoclamp 900A instrument

⇨(1) Remote BUZZ Box

⇨(1) Clamp-1U Model Cell

⇨(2) HL-U electrode holders

⇨(1) Axoclamp 900A Commander software CD

⇨(2) USB cables

⇨(2) Headstage baseplates

⇨ Theory and Operation user guide (printed)

* Two HS-9A headstages must be ordered with

the Axoclamp 900A instrument.

OPTIONAL ACCESSORIES

SoftPanel Controller

Part Number: 1-SOFTPANEL

MCO-2U Model Cell

Part Number: 1-MCO-2U

Headstage options:

⇨ HS-9A x0.1U

⇨ HS-9A x1U

⇨ HS-9A x10U

⇨ VG-9A x10

⇨ VG-9A x100

20

Axon CNS

Molecular Devices

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE



D360 8D360 8--Channel Isolated Amplifier & Filter SystemChannel Isolated Amplifier & Filter System

21

Because the D360 Control Software can run in 
parallel with your data acquisition program, 
adjustments to the amplifier settings or tasks 
such as impedance checking and deblocking can 
be made while still monitoring data collection.

•Isolated for Patient Safety

•Software Control of Gain & Filter Settings

•Impedance Checking & Deblock Functions

•Suitable for EEG, EMG and EP Amplification

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE

The D360 is an 8-channel isolated amplifier 
specifically designed for human 
electroencephalography (EEG), electro-
myography(EMG) or evoked potential (EP) studies.
The system comprises a main amplifier unit with a 
remote active headbox and dedicated Microsoft 
WindowsTM compatible control software. Multiple 
D360 amplifier systems can be connected to a single 
PC allowing multiples of 8 channels to be controlled by 
one PC system. Electrode connection is via touch-
proof DIN sockets on the headbox and signal output to 
your chosen acquisition device is possible either 
through the eight BNC connectors on the front panel or 
a pair of "D“ connectors at the rear of the main unit.

Electrode impedance checking allows the D360 
operator to instantly identify electrodes exhibiting 
unacceptable resistances. Impedance levels are 
indicated by green, yellow and red bars within 
the Impedance View Window (right), or by eight 
tricolour LEDs visible on the electrode 
connection headbox. The resistance values at 
which the colours change can be custom set by 
the operator.



Pre-Amplifier Headstage, Patient Connection Unit

The differential preamplifier is a small A5 sized box containing touch-proof connectors for patient electrodes with tri-colour 
LED indication of electrode impedance. Any combination of channels may be selected to use a Common Reference 
electrode.

Input impedance of each channel is 100MΩ On/off control of individual channels. The electronic inputs of individual 
channels can be grounded reducing cross-talk noise when recording from fewer channels. This also disconnects the 
patient from the electronics.

Control enabling the +ve [ref] or -ve [act] input of each channel to be connected to a common Reference input.

The unit is connected to the main unit via a lightweight cable with a plug at the main unit end.

Impedance Checking of individual inputs (not Common). An LED is situated next to each input socket. Pressing the 
Impedance Check button causes the LED to show one of three colours indicating the impedance of that electrode. The 
actual value is also passed to the main system for PC display. The impedance range for each colour is selectable within 
the software.

The front panel contains three LEDs which are used to indicate the unit's power supply status and data-bus activity and 
errors.

Main Amplifier Unit 

The main amplifier unit can be bench or rack mounted. It contains the 8 channels of amplification and filtering as well the 
PC interface circuitry. Each channel output has a BNC socket located on the front panel for connection to acquisition 
devices. These outputs are duplicated on rear panel mounted 9-pin D type connectors providing a convenient method for 
connection to multi-channel acquisition hardware. The functional parameters of each channel can be individually set on 
the PC which is connected to the amplifier via a low-noise serial interface. A second interface connector is fitted to the 
rear panel so that multiple D360’s can be daisy-chained, allowing commands to further D360s from a single software 
control interface.

8 Channels of amplification, filter and isolation - all parameters are independent.

Overall system GAIN for each channel x100 - x1,000,000 (10mV/V - 1µV/V). Outputs have a ±10V range.

LOW-CUT FILTER settings are variable between 0.05Hz and 255Hz for -3dB and are second order. (The user may 
compile their own set of values into the list but the program comes with predefined settings of 0.1, 0.2, 0.3, 0.5, 1, 2, 3, 
5,10, 20, 30, 50, 100, 200, 250 -Hz).

NOTCH FILTER - factory set at 50 or 60Hz. User has ‘In’ or ‘Out’ control.

HIGH-CUT FILTER settings are variable between 20Hz and 25,500Hz for -3dB and are second order. (The user may 
compile their own set of values into the list but the program comes with predefined settings of 20, 30, 50, 100, 200, 300, 
500,1k, 2k, 3k, 5k, 10k, 20k -Hz).

The front panel contains three LEDs which are used to indicate the units power supply status, Internal-Error and Data-
Bus Busy. It also has an isolated connector for the headstage as well as 8 BNC sockets for monitoring the output of each 
channel (these signals are mirrored on 9-way 'D' connectors on the rear panel).

The rear panel contains a mains IEC inlet socket with voltage selection, fuses and mains on/off switch, as well as 9-way 
“D” connectors, for connecting all channels to an acquisition system and for serial connection to a PC. The unit also has 
two ‘mini-DIN’ sockets for daisy-chaining further D360 systems.

The case is 19" rack mountable but also has retractable legs making it suitable for bench top use. (483 x 300 x 133 mm 
(W x D x H)

plus handles, connectors and feet) Mains operating voltage between 90 - 250V (selectable) and 50-60Hz.

Control Software

The software provided runs on an IBM compatible PC. The minimum requirements are Windows 2000, NT4 or XP and 
Internet Explorer 5.0, or better, installed.

A set of COM (Common Object Model) components is provided to allow the end user direct control of one or more D360 
Amplifier Systems from within any “COM aware” scripting environment. This may be WSH (Windows Scripting Host), 
Microsoft Word™ or any modern programming language such ac C++, Visual Basic or Delphi.

A Front Panel program (that uses the above components) gives a Graphical User Interface (GUI) allowing mouse control 
of all functions and parameters.
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Improvements in comparison to the EPC 7 classic: 

• Holding potential range is increased from ±200 mV to ±500 mV. 

• Pipette offset compensation is increased from ±50 mV to ±200 mV. 

• RS compensation and C-Fast cancellation are active in current clamp mode. 

• A variable 7-pole Bessel filter with 12 steps (0.1, 0.3, 0.5, 0.7, 1,3, 5, 7, 10, 20, 30 kHz,  FULL bandwidth) on the current
monitor channel replaces the two 3-pole Bessel filters of the EPC 7 

• C-slow compensation has been extended with a third range from 10 to 1000 pF 

Features of the EPC 7 PLUS: 

• Manual control by use of the knobs and switches on the front panel 

• High time resolution and low noise for single-channel and whole-cell recordings 

• Whole-cell voltage clamp and current clamp studies 

• Recordings from artificial membranes 

• Range-changing capabilities of the headstage. Two different feedback resistors: 50 GOhm, 500 MOhm 

• Extremely wide bandwidth available from the current monitor signal 

• Integrated transient cancellation and series-resistance compensation in voltage and current clamp mode. 

• 11 selectable gain ranges from 0.5 to 1000 mV/pA

• 100-130 V AC or 200-260 V AC switchable
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After more than 20 years of successful manufacturing of the EPC 7 classic patch clamp amplifier, HEKA is pleased to
introduce the new EPC 7 PLUS. Following the tradition of the manually controlled EPC 7 patch clamp amplifier, the EPC 7 
PLUS has all the features of the EPC 7 classic but it offers many improvements that have been implemented according to the 
wishes, suggestions and proposals of our customers.

The EPC 7 patch clamp amplifier has withstood the test of time and, to this day, it is reliably used in laboratories and teaching
facilities around the globe. The manual controls of the amplifier provide a hands-on environment that is ideal for instruction
and stimulates user awareness of proper adjustment of critical parameters (e.g., C-fast, C-slow and RS compensation). 

The EPC 7 PLUS is a high quality patch clamp amplifier featuring a range-changing headstage. Two different switchable
feedback resistors (50 GOhm, 500 MOhm) in the headstage allow performing single-channel and whole-cell recordings with
one headstage. Furthermore, for low-noise high-resolution recordings it is possible to switch to high gain during a whole-cell
recording.
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Technical Specifications
EPC 7 PLUS Main Unit:
Dimensions Main Unit (D x W x H):
(31.1 x 48.3 x 14.5) cm,
(12.3 x 19.0 x 5.7) inch
Weight:
7.6 kg / 16.5 lbs
Mounts in a 19" rack.
Operates on standard 115 V / 230 V.

EPC 7 PLUS Headstage:
Dimensions (D x W x H):
(70 x 40 x 19 ) mm
(2.75 x 1.57 x 0.75 ) inch

Current measuring resistors:
50 G (high range)
500 M (medium range)
Largest measurable currents:
200 pA (high range)
20 nA (medium range)
Noise measured with open input:
(8-pole Bessel filter, high range)
up to 1 KHz: < 30 fA RMS
up to 3 KHz: < 85 fA RMS
up to 10 KHz: < 350 fA RMS

Current Monitor Signal:
Gain: 0.5 to 1000 mV/pA, switch-selected
Maximum bandwidth:
100 KHz (medium range)
60 KHz (high range)

Filters:
The Current Monitor signal of the EPC 7 PLUS is filtered by a 7-pole
Bessel filter from 0.1 to 30 kHz in 11 steps. In the additional 'FULL'
setting, a 3-pole Bessel filter is used and the current signal is
provided
at full bandwidth of the EPC 7 PLUS.

Capacitance Compensation:
Manual adjustment of the fast and slow capacitance cancellation.
C-fast: 0 to 10 pF, 0.5 to 5 μs tau
C-slow: 0.2 to 10 pF, calibrated
2 to 100 pF, calibrated
10 to 1000 pF

Series conductance adjustment:
0.01 to 1 μS

Series Resistance Compensation:
Automatically determined from transient cancellation controls.
Fractional compensation: 0 – 90 %

Pipette Offset:
Manual adjustment within a ± 200 mV range.

Holding Potential:
Hardware controlled holding potential with a ± 500 mV range.

Current Clamp CC Command Resolution:
1 pA/mV input; up to ±1 nA

Noise Monitor Facility:
LCD displays RMS current at gain setting of 100 mV/pA in units
of fA for checking background noise. The bandwidth is set by the
filter frequency.

Related Products
LIH 1600
16-bit multi-channel data acquisition system.

PATCHMASTER
Multi-channel patch clamp data acquisition and analysis software for
Windows and Mac OS.

FITMASTER
Data analysis software supporting PATCHMASTER data structure for
Windows and Mac OS.

PULSE/PULSEFIT
Patch clamp data acquisition and analysis software for Windows and
Mac OS.

EPC 8
Manually and remote controllable patch clamp amplifier.

EPC 10
The fully computer controlled patch clamp amplifier with built-in LIH
1600 interface.

PIP 5
Temperature controlled micro pipette puller.

MIM 4
Motorized 3-axis micromanipulator with video option.



Features of the EPC 8: 

• Manual control by use of the knobsand switches on the front panel 

• Digital control of the following functions by the use of a computer:
Gain, Mode of the EPC 8 (Voltage-clamp, Current-clamp etc.), Filter, 'Phase tracking' 

• Parameters which are manually set on the front panel (except 'Phase tracking') can be read by the software. 

• Holding potential range of +/-500 mV +/-200 mV pipette offset 

• A low gain range allows currents up to 2 µA Built-in 'phase tracking' capabilities 

• Variable hardware filters 

• C-Slow compensation (0-1000 pF, calibrated) 

• 100-130 V AC or 200-260 V AC switchable

• A fast current clamp mode allows better follow of rapid changes in membrane potential, such as in neuronal action 
potentials 

• Fast current clamp is also possible in the low gain range

• RS compensation and C-Fast cancellation are active in current clamp mode

•Only one current monitor output with a variable 7-pole Bessel filter in 12 steps: 0.1, 0.3, 0.5, 0.7, 1, 3, 5, 7, 10, 20, 30 
kHz and FULL (Full with a 3-pole Bessel filter) 

• Built-in 'phase tracking‘ capabilities according to Fernandez, by use of 'dithering‘ an additional resistor in series with 
the bath electrode or an additional capacity in the C-fast circuit.

EPCEPC 8 8 -- Patch Clamp AmplifierPatch Clamp Amplifier
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With his selectable manual or digital control the EPC 8 is the 
amplifier of choice for every electrophysiological laboratory

The letters EPC stand for Extracellular Patch Clamp, the method introduced by Neher and Sakmann (1976) for recording the 
currents in a small patch of membrane under voltage clam technical advances have occurred, most notably the discovery of 
the 'gigaseal' by E. Neher (1981), which have made the words extracellular and patch excessively restrictive in describing this 
instrument. Based on the excellent design of the EPC 7 improvements and extensions were made which make the EPC 8 a 
worthy successor of the EPC 7. In comparison to the EPC 7 the holding potential range is increased to +/- 500 mV and a new 
low gain range allows to measure currents up to 2 µA. A fast current-clamp mode is introduced, which allows better follow of 
rapid changes in membrane potential, such as in neuronal action potentials. 

The EPC 8 can be controlled manually like the EPC 7 by use of the knobs and switches on the front panel, but most of its 
functionality can also be controlled by use of a computer via appropriate hardware.

The EPC 8 is adapted for use with ITC-16 and PULSE, but it can also be used with other data acquisition hardware and 
software.



Set-up a complete patch clamp data acquisition system with the EPC 8, HEKA's LIH 1600 acquisition interface, and PATCHMASTER, the 
electrophysiology software.

The following different hardware configurations of a computer controlled EPC 8 system are possible: 

Besides the computer one of the following hardware is required to control the EPC 8:

• LIH 1600 with PCI-1600 board

• ITC-18 with PCI-18 board

• any other 2 x 16 bit parallel digital I/O board

Establish software control by using 

• PATCHMASTER, PULSE or TIDA in conjunction with the LIH 1600 or ITC-18 or 

• write your own acquisition software for LIH 1600 or any other 2 x 16 bit parallel digital I/O board.

The documentation about control of the EPC 8 via LIH 1600 is included with the EPC 8 delivery volume thus allowing the use of this patch 
clamp amplifier together with your own programmed data acquisition software. So anybody can use this patch clamp amplifier with his own 
data acquisition software.

EPC 8 Remote window for 

software control of the

EPC 8 form a HEKA 

electrophysiology 

software.

The EPC 8 is adapted to be used with a LIH 1600 acquisition

interface and e.g. PATCHMASTER software.

For detailed information on PATCHMASTER or other HEKA

software products supporting the EPC 8 please refer 

to separate brochures.
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Macros
Macro features allow the 
recording of routine functions and 
then accessing these Macros by
a simple click of a button.

Mode
The mode of the EPC8 can be set 
according to your experiment like
voltage clamp, current clamp etc. 

Controls
All values can be set 
automatically or manually by
either the mouse or the keyboard.

Documentation
All EPC 8 settings will be stored
with the raw data for easy 
reconstruction, analysis, and 
documentation of your
experimental procedures.

Test Pulse
There are two test pulse modes: 
built-in test pulses (Double or 
single) and use of a stimulation
template from the pulse generator
as test pulse.

Audio monitor 
A sound is played with its
frequency coding for R-
membrane. The tone (Hz/MW) 
and the volume can be specified.



EPC 8 Main Unit
Dimensions:
(25.0 x 48.3 x 9.0) cm,
(9.8 x 19.0 x 3.5) inch
Weight:
7.6 kg, mounts in a 19” rack.
Operates on standard 115 V / 230 V.

EPC 8 Headstage
Dimensions:
(40 x 70 x 19) mm,
(1.57 x 2.75 x 0.75) inch
The input circuitry is contained in a hybrid integrated circuit.
Current measuring resistors:
50 GΩ (high range)
500 MΩ (medium range)
5 MΩ (low range)
Largest measurable currents:

200 pA (50 GΩ range)
20 nA (500  MΩ range)
2 mA (5 MΩ range)
Noise measurements with 4-pole
Butterworth or Bessel filter:
DC to 1 kHz: <50 fA
DC to 3 kHz: <100 fA
DC to 10 kHz: <300 fA
Input connector:
Standard BNC
Other connections:
Ground sense input, Pipette command output

Filters
The current monitor signal of the EPC 8 is filtered by a 7-pole
Bessel filter from 0.1 - 30 kHz in 11 steps. In the additional 
'FULL‘ setting a 3-pole Bessel filter is used and the current signal 
is provided at full bandwidth of the EPC 8.

Capacitance Compensation
Manual adjustment of the fast and slow capacitance 
cancellation.
C-fast:
0 to 10 pF, calibrated
0.5 to 5 ms time constant
C-slow:
0.2 to 10 pF, calibrated
2 to 100 pF, calibrated
10 up to 1000 pF depending on R-membrane, calibrated
Series conductance adjustment:
0.01 to 1 mS, calibrated

Series Resistance Compensation
Automatically determined from the capacitance transient 
cancellation controls.
Fractional compensation:
0-90%

27 PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE

Pipette Offset
Adjustement of the pipette offset in a range of +/-200 mV

Holding Potential
Hardware controlled holding potential with a total range of +/-500 mV.

Noise Monitor Signal
Gain:
0.005 to 1000 mV/pA
Bandwidth:
100 kHz (medium and low range) - 60 kHz (high range)

Current Clamp
Range:
100 nA (low range) - 1 nA (medium range)
Mode:
Fast and slow

Computer Interface
Computer controlled operation via 2 x 16 bit parallel output board, LIH 
1600 or ITC-18 possible

Related Products
LIH 1600
16-bit Multi-channel data acquisition system

PATCHMASTER
Multi-channel patch clamp data acquisition and analysis software for 
Windows and MacOS.

PULSE/PULSEFIT
Patch clamp data acquisition and analysis software for Windows and 
MacOS.

X-CHART
Software implemented chart recorder for Windows and MacOS..

FURA
Synchronized patch clamp and fluorescence measurements.

TIDA
Electrophysiological data acquisition and analysis software for 
Windows.

EPC 10
The fully computer controlled patch clamp amplifier with built-in
interface board.

PIP 5
Temperature controlled micro pipette puller.

MIM 4
Motorized 3-axis micromanipulator with video option.



EPC10 EPC10 SingleSingle -- Patch Clamp AmplifierPatch Clamp Amplifier
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HEKA is pleased to release the newest member in its family of patch clamp amplifiers, the EPC 10. Continuing the tradition of 
providing the world’s best electrophysiology amplifier, the EPC 10 has all of the features of its predecessor, the EPC 9; but it 
goes much further in offering many improvements that have been implemented according to the wishes, suggestions and 
proposals of our customers.

The EPC 10 is fully integrated with the new LIH 1600 AD/DA 
interface
The advanced integration of the EPC 10 with the A/D D/A interface 
and software minimizes total recording noise, eliminates 
compatibility problems, saves on additional equipment expenses 
and set-up and training times. The built-in interface is connected 
to the PCI-1600 computer interface card via fiber optic data 
cables. This connection provides superb optical isolation, virtually 
eliminating ground loops and increasing the distance between 
the computer and the amplifier by up to 5 meters. 
The ITC 1600 has eight analog inputs, four analog outputs, 
sixteen digital inputs and sixteen digital output channels 
all sampling synchronously. Additionally, there are two 
"telegraphing" channels for monitoring external devices. 

Low Frequency Voltage Clamp (LFVC)
In current clamp (CClamp) mode, the membrane potential (Vm) is measured and used to compute a current waveform which 
is fed back into the cell. As a result, slow voltage drift and other artificial voltage-dependent conductances are controlled and 
adjusted to a fixed value. This negates any readjustment of the holding current while conducting CClamp experiments. 

True CClamp in fast mode
A new design of the pre-amplifier allows to perform "True CClamp" experiments. In CClamp mode, the headstage acts as a 
voltage follower circuit, which guarantees very fast and accurate membrane potential recordings. Similar to a classical 
microelectrode amplifier, the cell voltage is measured on a very high input resistance and C-fast compensation is no longer 
necessary. 

A new slim-line headstage design with plug-in connector
Using novel components and a new arrangement of the parts on a multi layer board, we drastically reduced the dimensions 
of the headstage. The slim shape of the completely new designed headstage allows optimal access to your cells. The 
connection to the pipette holder is achieved via a stable BNC connector. 

Digital Trigger In-/Outputs

The EPC 10 is equipped with 3 TTL trigger outputs and 1 trigger input on 
the front panel. There are 16 additional digital outputs and 16 digital 
inputs available at the rear panel of the EPC 10. The digital outputs can 
be used to control external devices like perfusion systems or video 
imaging systems. Two telegraphing inputs on the rear panel can be used 
to combine the EPC 10 amplifier with external devices, e.g. telegraphing 
gain amplifiers. 

Like the EPC 9, the versatility of the EPC 10 stems from it’s adjustment 
and control at the software level. Leak currents, capacitances, and series 
resistance can instantly be neutralized automatically while you still retain 
the possibility of full manual control of the amplifier. Voltage- and Current-
Clamp experimental protocols are easily automated; not only ensuring 
simplicity, great speed and accuracy but also providing enormous
flexibility for the integration of extensions such as photometric and 
fluorescence measurements. 

Adapter plates for various micromanipulators are available from HEKA. 
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Documentation:
All EPC 10 settings are stored with the raw 
data for easy reconstruction , analysis and 
documentation of your experimental 
procedures.

Filters
Two built-in high quality hardware filters 
(Butterworth/Bessel) perform excellent 
signal conditioning and remove the expense 
of purchasing additional filter instruments.

Zap Pulse
A high voltage pulse is applied to the pipette 
in order to rupture the patch membrane. The 
parameters (duration and amplitude) can be 
specified. 

Low Frequency Voltage Clamp:

Vmembrane or Vmonitor can be measured 
and set as the Vhold for LFVC.

Three different Current Clamp ranges 
(max. current 1 nA to 100 nA) are 
available.

I-Scale , V-Scale

Macros

Macro features allow the recording of 
routine functions and then accessing these 
Macros by a simple click of a button.

The EPC 10 is a complete data
acquisition system, which can be
used with HEKA's PATCHMASTER,
PULSE or TIDA software.
PATCHMASTER supports all new
features of the EPC 10, such as:
- low frequency voltage clamp
- extended current clamp range to 
maximal 100 nA
-independent stimulation of all 4 D/A 
channels and digital outputs
- acquisition of all 8 A/D channels
and digital inputs
The EPC 10 can be used in the
same way as the EPC 9 amplifier
when controlled with PULSE or
TIDA.
The versatility of the EPC 10 makes 
it useful in many research areas 
besides the classical fields like 
single-channel and whole-cell 
measurements. 

It is also an ideal instrument for loose-patch experiments, capacitance measurements (monitoring of endo- and 
exocytosis), recordings from plant cells and organelles, and studying Reconstituted ion channels in artificial
membranes. 
The integration of the EPC 10 amplifier with the ITC-1600 A/D D/A effectively eliminates all interferences that in 
conventional systems often arise from ground loops.
Furthermore, full digital control by a computer running our dedicated software provides automatic leak and 

capacitance neutralization at every stage of the experiment. One major benefit of this well-compensated measuring 
arrangement is the minimization of noise.
The EPC 10 Patch Clamp Amplifier combined with a computer and PATCHMASTER,
PULSE and TIDA software is equivalent to a fully equipped setup, which includes a patch clamp amplifier, a digital 
storage oscilloscope, a variable analog filter, a sophisticated pulse generator, and a full featured data acquisition 
and analysis system.



Adapter plate for Pre-Amplifier
Pre-amplifiers of the EPC 10 patch clamp amplifiers are 

available with two different mounting pla tes for mechanical 
connection of the pre-amp lifier to e.g. various  
micromanipulator system:

•Standard Mounting Plate (GZ0012). The headstage is 
mounted on a 38 mm x 90 mm x 4 mm plate which has 4 
wholes with 3 mm diameter. Since the plate is wider than the 
headstage there is room for custom mounting wholes on both 
sides of the headstage.

•Dovetail Mounting Plate (GZ0013). The dovetail adapter can 
be used to co nnect e.g. to Sutter MP 285  or HEKA MIM 4 
micromanipulator. The dimensions of the dovetail match the 
headstage housing.
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Features:

•Full computer control (Mac and Windows based) 

•Can be used with PatchMaster on Windows operating systems, on MacOS 9 and Mac OS X.
With PULSE and TIDA on Windows operating systems. 

•Automatic self-test and calibration 

•Automatic Capacitance neutralization 

•Capacitance tracking 

•Automatic leak subtraction 

•Optimized, built-in interface 

•Integration with the LIH 1600 AD/DA interface with fiber optic connection to the host computer 

•Ultra slim-line headstage design with improved noise performance 

•True Current Clamp capabilities 

•Low Frequency Voltage Clamp 

•Digital outputs & telegraphing inputs 

•Integration of hardware and software eliminates compatibility problems on Windows operating systems. 

•True noise measurements from 100 Hz to 15 kHz 

•Suitable for single-channel and whole-cell measurements, loose patch experiments, capacitance measurements, recordings   
from plant cells and organelles, and studying reconstituted channels in artificial membranes 

•100-130 V AC or 200-260 V AC switchable



EPC 10 Single Main Unit
Dimensions:
(31.1 x 48.3 x 14.5) cm,
(12.3 x 19.0 x 5.7) inch
Weight:
11.4 kg / 24.8 lbs
Mounts in a 19” rack.
Operates on standard
115 V / 230 V.

EPC 10 Single Headstage
Dimensions:
(90 x 17 x 14.5) mm,
(3.54 x 0.67 x 0.57) inch
The new developed hybrid contains the 
input circuitry with improved current clamp 
performance.
Current measuring resistors:
50 GΩ (high range)
500 MΩ (medium range)
5 MΩ (low range)
Largest measurable currents:
200 pA (50 GΩ)
20 nA (500 MΩ)
2 μA (5 MΩ)
Injection/compensation capacitors:
1 pF (all ranges)
10 pF (medium and low range)
Noise measured with open input:
(8-pole Bessel filter, high range)
DC to 1 kHz < 0.03 pA RMS
DC to 3 kHz < 0.08 pA RMS
DC to 10 kHz < 0.25 pA RMS
Maximum bandwidth:
100 kHz (medium and low ranges) < 60 
kHz (high range)

Filters
The current monitor signal of the EPC 8 is 
filtered by a 7-pole Bessel filter from 0.1 -
30 kHz in 11 steps. In the additional 'FULL‘
setting a 3-pole Bessel filter is used and 
the current signal is provided at full 
bandwidth of the EPC 8.

Capacitance Compensation
Fast and Slow capacitance compensation 
is either automatic or manual. There is 
also capacitance tracking for measuring 
cell surface area.
C-fast: 0 to 15 pF, tau from 0 to 8 μs
C-slow: 0 to 1000 pF, depending on R-
membrane, calibrated 
R-series: 1 MΩ to 1 GΩ
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Data Acquisition
Two 16-bit Analog-to-Digital (A/D) converters 
are provided by the built-in data acquisition 
interface with eight differential, optically 
isolated inputs.
A/D-Resolution:16 bit
Maximum acquisition rate: 2 x 200 kHz 
Selected pairs of A/D channels can be 
acquired simultaneously (i.e. co-phasic). There 
are also two 12-bit asynchronous 
”telegraphing” inputs for external devices on 
the rear panel.

ZAP
A ZAP pulse is provided by the stimulation 
software. 
The amplitude (up to 1 V) and duration are 
programmable.

Audio Monitor
Provided by the software.

Included Accessories
EPC 10 Headstage
1.5 mm Pipette holder (standard).
Other diameters available upon request.
PCI-1600 board for interfacing the EPC 10 to 
PC or Macintosh computers with PCI bus.
EPC 10 Manual
EPC 10 Model Cell
Power cable
Calibration files for PC and Mac EPC Tester 
software for testing and calibrating the EPC 
10.

Related Products
PATCHMASTER
Multi-channel stimulation/acquisition patch 
clamp software Windows and Mac OS.

EPC 10 Double/Triple
Fully computer controlled double or triple 
patch clamp amplifier with built-in interface 
board.

PROBE SELECTOR
Headstage multiplexer that turns the EPC 10 
into an eight or twelve channel serial patch 
clamp device.

EPC 10 PLUS
Fully computer controller patch clamp amplifier 
with built-high-end interface board.

Series Resistance 
Compensation
Trimming can either be performed 
automatically or manually. The maximum  
compensation is 95%; with the optimal  
setting being dependent on cell 
capacitance.
Equivalent time constants:
2 μs / 10 μs / 100 μs
Ranges:
1 to 1000 MΩ (medium range)
0.1 to 10 MΩ (low range)

Leak Subtraction
Linear leak can either be subtracted 
automatically or manually.
Range:
0 to 2 nS (high range)
0 to 200 nS (medium range)
0 to 20 μS (low range)

Pipette Offset
Automatic or manual adjustment within a ±
200 mV range.

Holding Commands
Voltage Clamp:
Software controlled holding potential with a 
± 1000 mV range.
Current Clamp CC Command:
medium range:

1 pA/mV input; up to ±1 nA
10 pA/mV input; up to ±10 nA

low range:
100 pA/mV input; up to ±100 nA

Low input capacitance allows rapid 
changes in membrane potential to be 
followed.
Low frequency voltage clamp:
Automatic tracking readjusts the holding 
current to fix any slow voltage drift while in 
CClamp mode.

Stimulation
Four 16-bit digital-to-analog (D/A) 
converters are provided by the built-in data 
acquisition interface.
D/A-Resolution: 16 bits
Settling time: <1 μs to 0.001%
Maximum update rate: 200 kHz
Stimulation range: - 10.24 V to + 10.23 V



Like the EPC 9 Double and EPC 9 Triple, the versatility of the EPC 10 Double and EPC 10 Triple stem from their adjustment 
and control at the software level. Leak currents, capacitances, and series resistances can instantly be neutralized 
automatically while you still retain the possibility of full manual control of the amplifier. Voltage- and Current-Clamp 
experimental protocols are easily automated; not only ensuring simplicity, great speed and accuracy but also providing 
enormous flexibility for the integration of extensions such as photometric and fluorescence measurements. 

The EPC 10 Double and EPC 10 Triple also provide economical solutions in comparison with the combination of several 
individual instruments. They also have the advantages of optimized noise performance and grounding over that of multiple 
external amplifiers. 

In current clamp (CClamp) mode, the membrane potential (Vm) is measured and used to compute a current waveform which 
is fed back into the cell. As a result, slow voltage drift and other artificial voltage-dependent conductances are controlled and 
adjusted to a fixed value. This negates any readjustment of the holding current while conducting CClamp experiments. 

A new design of the pre-amplifier allows to perform "True Clamp" experiments. In 
CClamp mode, the headstage acts as a voltage follower circuit, which guarantees very 
fast and accurate membrane potential recordings. Similar to a classical microelectrode 
amplifier, the cell voltage is measured on a very high input resistance and C-fast 
compensation is no longer necessary. 

Using novel components and a new arrangement of the parts on a multi layer board, we 
drastically reduced the dimensions of the headstage. The slim shape of the completely 
new designed headstage allows optimal access to your cells. The connection to the 
pipette holder is achieved via a stable BNC connector. 

Adapter plates for various micromanipulators are available from HEKA. 
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Continuing the tradition of providing the world’s best electrophysiology amplifiers, the EPC 10 Double and Triple have all of 
the features of their predecessors, the EPC 9 Double and Triple; but they go much further in offering many improvements that 
have been implemented according to the wishes, suggestions and proposals of our customers. 

The EPC 10 Double and EPC 10 Triple patch clamp amplifiers are the optimal instruments for performing double or triple 
patch experiments. Although either two (EPC 10 Double) or three (EPC 10 Triple) amplifiers are combined in a single 
housing; each amplifier is completely independent with clearly defined operation and handling. HEKA’s software stimulates 
the desired amplifier and selected channels are programmed without tedious connection of cables by the user. 

The amplifiers and headstages are clearly identified, thus, the user can immediately assign the 
amplifiers to particular patched cells. Although independent, the amplifiers can be stimulated 
simultaneously with resulting simultaneous data acquisition. Current or voltage signals from 
multiple amplifiers can be recorded, displayed and even analyzed online. This versatility makes 
these amplifiers ideal instruments for experiments such as studying gap junction potentials, pre-
and post-synaptic events, and even usage in amperometric measurements. 



For the Adapter plate for HEKA software (see page 29) and for Pre-Amplifier (see page 30).
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Features:

•Full computer control (Mac and Windows based) 

•Can be used with PatchMaster on Windows operating systems, on MacOS 9 and Mac OS X.
With PULSE and TIDA on Windows operating systems. 

•Automatic self-test and calibration 

•Automatic Capacitance neutralization 

•Capacitance tracking 

•Automatic leak subtraction 

•Optimized, built-in interface 

•Integration with the LIH 1600 AD/DA interface with fiber optic connection to the host computer 

•ultra slim-line headstage design with improved noise performance 

•True Current Clamp capabilities 

•Low Frequency Voltage Clamp 

•Digital outputs & telegraphing inputs 

•integration of hardware and software eliminates compatibility problems on Windows operating systems. 

•true noise measurements from 100 Hz to 15 kHz 

•suitable for single-channel and whole-cell measurements, loose patch experiments, capacitance measurements, recordings
from plant cells and organelles, and studying reconstituted channels in artificial membranes

•100-130 V AC or 200-260 V AC switchable



EPC 10 Main Unit
EPC 10 Double
Dimensions:
(31.1 x 48.3 x 18.0) cm,
(12.2 x 19.0 x 7.1) inch
Weight:
12.2 kg 

EPC 10 Triple
Dimensions:
(31.1 x 48.3 x 26.9) cm,
(12.2 x 19.0 x 10.6) inch
Weight: 15.3 kg
Both mounts in a 19” rack.
Both operates on standard 115 V / 230 V.

EPC 10 Headstage
Dimensions:
(90 x 17 x 14.5) mm,
(3.54 x 0.67 x 0.57) inch
The new developed hybrid contains the 
input circuitry with improved current clamp 
performance.
Current measuring resistors:
50 GΩ (high range)
500 MΩ (medium range)
5 MΩ (low range)
Injection/compensation capacitors:
1 pF (all ranges)
10 pF (medium and low range)
Noise measured with open input:
(8-pole Bessel filter, high range)
up to 1 kHz: <30 fA RMS
up to 3 kHz: <85 fA RMS
up to 10 kHz: <350 fA RMS
Maximum bandwidth:
100 kHz (medium and low ranges) 
60 kHz (high range)

Filters
Filters: The EPC 10 contains two built-in 
filters per individual patch clamp amplifier 
for the current monitor signal. Filter 1 is a 
3-pole, 10 to 100 kHz Bessel prefilter.
Filter 2 is a 4-pole, 100 Hz to 15 kHz filter 
with selectable Bessel or Butterworth
characteristics.

Capacitance Compensation:
Fast and Slow capacitance compensation 
is either automatic or manual. There is 
also capacitance tracking for measuring 
cell surface area.
C-fast: 0 to 15 pF, 0 to 8 ms tau
C-slow: 0.2 to 1000 pF, limited only by the 
size of the voltage step.
R-series: 1 MΩ to 1 GΩ
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D/A-Resolution: 16 bits
Settling time: <1 μs to 0.001%
Maximum update rate: 200 kHz
Stimulation range: - 10.24 V to 10.23 V 

Data Acquisition
Two 16-bit Analog-to-Digital (A/D) converters 
are provided by the built-in data acquisition 
interface per differential, optical isolated input 
channel.
A/D-Resolution: 16 bit digitization, 

16 bit data format
Maximum acquisition rate: 200 kHz per A/D 
channels converter, 100 kHz when 
simultaneously recording 4 channels.
Telegraphing Inputs: Two 12 bit asynchronous 
inputs

Digital In- and Outputs
The EPC 10 is equipped with 3 digital outputs
and 1 trigger input at the front panel. 16 digital
inputs and outputs are available on the near 
panel

ZAP
A ZAP pulse is provided by the stimulation 
software. 
The amplitude (up to ± 1 V) and duration are 
programmable.

Related Products
PATCHMASTER
Multi-channel stimulation/acquisition patch 
clamp software Windows and Mac OS.

EPC 10 Double/Triple
Fully computer controlled double or triple 
patch clamp amplifier with built-in interface 
board.

PROBE SELECTOR
Headstage multiplexer that turns the EPC 10 
into an eight or twelve channel serial patch 
clamp device.

EPC 10 PLUS
Fully computer controller patch clamp amplifier 
with built-high-end interface board.

Series Resistance 
Compensation
Trimming can either be performed 
automatically or manually. The maximum  
compensation is 95%; with the optimal  
setting being dependent on cell 
capacitance.
Equivalent time constants:
2 μs / 10 μs / 100 μs
Ranges:
1 to 1000 MΩ (medium range)
0.1 to 10 MΩ (low range)

Leak Subtraction
Linear leak can either be subtracted 
automatically or manually.
Range:
0 to 2 nS (high range)
0 to 200 nS (medium range)
0 to 20 μS (low range)

Pipette Offset
Automatic or manual adjustment within a ±
200 mV range.

Holding Commands
Voltage Clamp:
Software controlled holding potential with a 
± 1000 mV range.
Current Clamp CC Command:
medium range:

1 pA/mV input; up to ±1 nA
10 pA/mV input; up to ±10 nA

low range:
100 pA/mV input; up to ±100 nA

Low input capacitance allows rapid 
changes in membrane potential to be 
followed.
Low frequency voltage clamp:
Automatic tracking readjusts the holding 
current to fix any slow voltage drift while in 
CClamp mode.
Bridge Balance Mode:
Series resistance compensation in 
CClamp mode allows offset free voltage
recordings during current injection.

Stimulation
Four 16-bit digital-to-analog (D/A) 
converters are provided by the built-in data 
acquisition interface. With the EPC 10 
Double, two of these outputs are used for 
the stimulation of the two amplifiers.
The remaining two outputs are available 
for custom use. In case of an EPC 10 
Triple one free D/A output is available.



EPC10 EPC10 QuadroQuadro –– Patch Clamp AmplifierPatch Clamp Amplifier
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Continuing the tradition of providing the world’s best electrophysiology amplifiers, the EPC 10 Quadro has all of the features 
of his predecessors. 

The EPC 10 Quadro patch clamp amplifier is the optimal instruments for performing multi-patch experiments. Although four 
amplifiers are combined in a single housing; each amplifier is completely independent with clearly defined operation and 
handling. HEKA’s software stimulates the desired amplifier and selected channels are programmed without tedious 
connection of cables by the user. 

providing enormous flexibility for the integration of extensions such as photometric and fluorescence measurements. 

The EPC 10 Quadro also provides economical solutions in comparison with the combination of several individual 
instruments. They also have the advantages of optimized noise performance and grounding over that of multiple external 
amplifiers. In case more AD/DA channels are required to control peripheral devices, an additional LIH 1600 interface box 
can be connected to the PCI-1600 interface card in parallel. The software PATCHMASTER controls both devices in parallel. 
The additional channels appear in the drop-down channel selection lists of PATCHMASTER as if they were part of the EPC 
10 Quadro. 

In current clamp (CClamp) mode, the membrane potential (Vm) is measured and used to compute a current waveform which 
is fed back into the cell. As a result, slow voltage drift and other artificial voltage-dependent conductances are controlled and 
adjusted to a fixed value. This negates any readjustment of the holding current while conducting CClamp experiments. 

The amplifiers and headstages are clearly identified, thus, 
the user can immediately assign the amplifiers to particular 
patched cells. Although independent, the amplifiers can be 
stimulated simultaneously with resulting simultaneous data 
acquisition. Current or voltage signals from multiple 
amplifiers can be recorded, displayed and even analyzed
online. This versatility makes these amplifiers ideal 
instruments for experiments such as studying gap junction 
potentials, pre- and post-synaptic events, and even usage in 
amperometric measurements. 

Like all other EPC 9 and EPC 10 patch clamp amplifiers, the 
versatility of the EPC 10 Quadro stems from its adjustment 
and control at the software level. Leak currents, 
capacitances, and series resistances can instantly be 
neutralized automatically while you still retain the possibility
of full manual control of the amplifier. Voltage- and Current-
Clamp experimental protocols are easily automated; not only 
ensuring simplicity, great speed and accuracy but also

A new design of the pre-amplifier allows to perform "True CClamp" experiments. 
In CClamp mode, the headstage acts as a voltage follower circuit, which 
guarantees very fast and accurate membrane potential recordings. Similar to a 
classical microelectrode amplifier, the cell voltage is measured on a very high 
input resistance and C-fast compensation is no longer necessary. 

Using novel components and a new arrangement of the parts on a multi layer 
board, we drastically reduced the dimensions of the headstage. The slim shape 
of the completely new designed headstage allows optimal access to your cells. 
The connection to the pipette holder is achieved via a stable BNC connector. 

Adapter plates for various micromanipulators are available from HEKA. 
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Features:

•Full computer control (Mac and Windows based) 

•Can be used with PatchMaster on Windows operating systems, on MacOS 9 and Mac OS X.
With PULSE and TIDA on Windows operating systems. 

•Automatic self-test and calibration 

•Automatic Capacitance neutralization 

•Capacitance tracking 

•Automatic leak subtraction 

•Optimized, built-in interface 

•Integration with the LIH 1600 AD/DA interface with fiber optic connection to the host computer 

•ultra slim-line headstage design with improved noise performance 

•True Current Clamp capabilities 

•Low Frequency Voltage Clamp 

•Digital outputs & telegraphing inputs 

•Integration of hardware and software eliminates compatibility problems on Windows operating systems. 

•True noise measurements from 100 Hz to 15 kHz 

•Suitable for single-channel and whole-cell measurements, loose patch experiments, capacitance measurements, recordings
from plant cells and organelles, and studying reconstituted channels in artificial membranes 

•100-130 V AC or 200-260 V AC switchable

For the Adapter plate for HEKA software (see page 29) and for Pre-Amplifier (see page 30).



EPC 10 Main Unit
EPC 10 Quadro
Dimensions:
(31.1 x 48.3 x 26.9) cm,
(12.3 x 19.0 x 10.6) inch
Weight:
16.5 kg/38.9 lbs 
Mounts in a 19” rack.
Operates on standard 115 V / 230 V.
Dimensions Headstage :
(90 x 17 x 14.5) mm,
(3.54 x 0.67 x 0.57) inch

Current measuring resistors:
50 GΩ (high range)
500 MΩ (medium range)
5 MΩ (low range)
Injection/compensation capacitors:
1 pF (all ranges)
Noise measured with open input:
(8-pole Bessel filter, high range)
up to 1 kHz: <30 fA RMS
up to 3 kHz: <85 fA RMS
up to 10 kHz: <350 fA RMS
Maximum bandwidth:
100 kHz (medium and low ranges) 
60 kHz (high range)

Filters
The EPC 10 QUADRO contains two built-in filters per individual 
patch clamp amplifier for the current monitor signal. Filter 1 is a 
3-pole, 10 to 100 kHz Bessel prefilter. Filter 2 is a 4-pole, 100 Hz 
to 15 kHz filter with selectable Bessel or Butterworth
characteristics.

Capacitance Compensation:
Fast and Slow capacitance compensation is either automatic or 
manual. There is also capacitance tracking for measuring cell 
surface area.
C-fast: 0 to 15 pF, 0 to 8 ms tau
C-slow: 0.2 to 1000 pF, limited only by the size of the voltage 
step.
R-series: 1 MΩ to 1 GΩ

Series Resistance Compensation
Trimming can either be performed automatically or manually. The 
maximum  compensation is 95%; with the optimal  setting being 
dependent on cell capacitance.
Equivalent time constants: 2 μs / 10 μs / 100 μs
Ranges: 1 to 1000 MΩ (medium range)

0.1 to 10 MΩ (low range)

Leak Subtraction
Linear leak can either be subtracted automatically or manually.
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Range: 0 to 2 nS (high range)
0 to 200 nS (medium range)
0 to 20 μS (low range)

Pipette Offset
Automatic or manual adjustment within a ± 200 mV range.

Holding Commands
Voltage Clamp:
Software controlled holding potential with a ± 1000 mV range.
Current Clamp CC Command:
medium range:

1 pA/mV input; up to ±1 nA
10 pA/mV input; up to ±10 nA
100 pA/mV input; up to ±100 nA

Low input capacitance allows rapid changes in membrane 
potential to be followed.
Bridge Balance Mode:
Series resistance compensation in CClamp mode allows offset 
free voltage recordings during current injection.
Low frequency voltage clamp:
Automatic CClamp tracking readjusts the holding current to fix 
any slow drift while in Cclamp mode.

Stimulation
Four 16-bit digital-to-analog (D/A) converters are provided by the 
built-in data acquisition interface. 
A/D-Resolution: 16 bit digitization
Settling time: <1 μs to 0.001%
Maximum update rate: 200 kHz
Stimulation range: -10.24 V to +10.23 V

Data Acquisition
Two 16-bit Analog-to-Digital (A/D) converters are provided by the 
built-in data acquisition interface per differential, optical isolated
input channel.
A/D-Resolution: 16 bit digitization, 16 bit data format
Maximum acquisition rate: 200 kHz per A/D channels converter, 
100 kHz when simultaneously recording 4 channels.
Telegraphing Inputs: Two 12 bit asynchronous inputs

Related Products
PATCHMASTER
Multi-channel stimulation/acquisition patch clamp software 
Windows and Mac OS.

FITMASTER
Data analysis and fitting routines for Windows and Mac OS

PROBE SELECTOR
Headstage multiplexer that turns the EPC 10 into an eight or 
twelve channel serial patch clamp device.



Features:
•Full computer control (Mac and Windows based)
•Can be used with PatchMaster on Windows operating systems, on MacOS 9 and Mac 
OS X.
•Automatic self-test and calibration 
•Automatic Capacitance neutralization 
•Capacitance tracking 
•Automatic leak subtraction 

EPC10 PLUS EPC10 PLUS -- Patch Clamp AmplifierPatch Clamp Amplifier
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The EPC 10 PLUS is a fully computer controlled patch clamp amplifier with a built-in high-end interface board. Continuing the 
tradition of providing the world's best electrophysiology amplifier, the EPC 10 PLUS has all the features of the EPC 10; but it 
goes much further in offering many improvements with respect to data acquisition capabilities. The EPC 10 PLUS features an 
interface with eight 18-bit AD converters with a clock rate of 200 kHz (aggregate). The premium sampling parameters make 
the EPC 10 PLUS best suitable for multi-channel and high-resolution recordings. 

EPC 10 PLUS with ITC-18 built-in: The fully computer controlled EPC 10 PLUS has an ITC-18 AD/DA converter interface 
built-in and is connected to the host computer via the PCI-18 interface board.

True 16-bit data resolution: The ITC-18 uses separate 18-bit AD converters for each channel to provide true 16-bit data 
resolution.

Current, Voltage and 5 additional AD channels: The 
EPC 10 PLUS can simultaneously record the current and 
voltage monitor channels of the patch clamp amplifier and 
five additional AD channels from other devices. The five 
channels can be used e.g. to record fluorescence signals, 
amperometric signals, or signals from other amplifiers in 
parallel to the signals from the clamped cell.

Cophasic Acquisition: The EPC10 PLUS makes use of 
the separate AD converters for each channel to achieve 
cophasic acquisition on all input and output channels. With 
cophasic acquisition, the acquisition board samples all AD-
channels at once, and all DA-channels are simultaneously 
updated to their new output values. Thus, there is no time 
delay between the different ADC-samples and no delay 
between setting a DA-channel and acquiring its 
corresponding AD-channels.

•Optimized, built-in interface 
•Integration with the ITC-18 AD/DA interface to the host computer 
•Ultra slim-line headstage design with improved noise performance 
•True Current Clamp capabilities 
•Low Frequency Voltage Clamp 
•Digital outputs & telegraphing inputs 
•Integration of hardware and software eliminates compatibility problems on Windows operating systems. 
•True noise measurements from 100 Hz to 15 kHz 
•Suitable for single-channel and whole-cell measurements, loose patch experiments, capacitance measurements, 
recordings from plant cells and organelles, and studying reconstituted channels in artificial membranes 
•100-130 V AC or 200-260 V AC switchable

For the Adapter plate for HEKA software (see page 29) and for Pre-Amplifier (see page 30).



EPC 10 PLUS Main Unit
Dimensions:
(31.1 x 48.3 x 14.5) cm,
(12.3 x 19.0 x 5.7) inch
Weight:
11.4 kg/24.8 lbs 
Mounts in a 19” rack.
Operates on standard 115 V / 230 V.

Dimensions Headstage :
(90 x 17 x 14.5) mm,
(3.54 x 0.67 x 0.57) inch
Current measuring resistors:
50 GΩ (high range)
500 MΩ (medium range)
5 MΩ (low range)
Injection/compensation capacitors:
1 pF (all ranges)
10 pF (medium and low range)
Noise measured with open input:
(8-pole Bessel filter, high range)
DC to 1 kHz: <0.03 pA RMS
DC to 3 kHz: <0.08 pA RMS
DC to 10 kHz: <0.25 pA RMS
Maximum bandwidth:
100 kHz (medium and low ranges) 
<60 kHz (high range)

Filters:
The EPC 10 PLUS contains two built-in filters per the current 
monitor signal. Filter 1 is a 3-pole, 10 to 100 kHz Bessel 
prefilter. Filter 2 is a 4-pole, 100 Hz to 15 kHz filter with 
selectable Bessel or Butterworth characteristics.

Capacitance Compensation:
Fast and Slow capacitance compensation is either automatic 
or manual. There is also capacitance tracking for measuring 
cell surface area.
C-fast: 0 to 15 pF, 0 to 8 ms tau, calibrated
C-slow: 0.2 to 1000 pF,  calibrated 
R-series: 1 MΩ to 1 GΩ

Series Resistance Compensation
Trimming can either be performed automatically or manually. 
The maximum  compensation is 95%; with the optimal  setting 
being dependent on cell capacitance.
Equivalent time constants:
2 μs / 10 μs / 100 μs
Ranges:
1 to 1000 MΩ (medium range)
0.1 to 10 MΩ (low range)
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.Leak Subtraction
Linear leak can either be subtracted automatically or manually.
Range:
0 to 2 nS (high range)
0 to 200 nS (medium range)
0 to 20 μS (low range)

Pipette Offset
Automatic or manual adjustment within a ± 200 mV range.

Holding Commands
Voltage Clamp:
Software controlled holding potential with a ± 1000 mV range.
Current Clamp CC Command:
medium range:

1 pA/mV input; up to ±1 nA
10 pA/mV input; up to ±10 nA

low range:
100 pA/mV input; up to ±100 nA

Low input capacitance allows rapid changes in membrane potential
to be followed.
Low frequency voltage clamp:
Automatic CClamp tracking readjusts the holding current to fix any 
slow voltage drift while in CClamp mode

Stimulation:
Four 18-bit digital-to-analog (D/A) converters are provided by the 
builtin
data acquisition interface.
D/A-Resolution: 18-bit converter, 16-bit data
Settling time: <1 ms to 0.01%
Maximum update rate: 200 kHz
Stimulation range: - 10.24 V to + 10.23 V

Data Acquisition
Separate 18-bit Analog-to-Digital (A/D) converters are provided by 
the built-in data acquisition interface per differential, optical isolated
input channel.
A/D-Resolution: 18 bit digitization, 16 bit data format
Maximum acquisition rate: 200 kHz per A/D channels converter, 
100 kHz when simultaneously recording 4 channels.
Telegraphing Inputs: Two 12 bit asynchronous inputs

Related Products
PATCHMASTER
Multi-channel stimulation/acquisition patch clamp software 
Windows and Mac OS.

EPC 10
The fully computer controlled patch clamp amplifier with built-in LIH 
1600 interface



MultiPulseMultiPulse Stimulator D185 Stimulator D185 -- Mk.Mk.IIaIIa
For the Intraoperative Monitoring of Motor Evoked Potentials
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Transcranial stimulation with trains of 
electric shocks permits rapid assessment 
of the functional continuity of the motor 
pathways. The use of MultiPulse
stimulation results in much larger 
amplitude MEPs whilst using standard 
anaesthetic protocols allowing easier 
qualitative assessment of evoked 
responses. This technique complements 
the continuous monitoring of sensory 
evoked potentials (SEPs) during spinal 
and aortic surgery. The D185 is easily 
interfaced with neuro-monitoring 
equipment, allowing you to add MEPs to 
your monitoring protocols without replacing 
your existing equipment. 

By listening to users, we have incorporated 
their requests into the "Mark IIa”. This 
features front panel selection of output 
polarity, multiturn control of output stimulus 
and external, rear panel selection of trigger 
characteristics. Special circuitry has also

The Benefits of MEP Monitoring without Replacing Your IOM System
>10,000 Documented Cases Demonstrate Safety and Efficacy

The Only FDA Cleared Standalone Stimulator for TceMEPs

been added to reduce the stray mains frequency pickup below perceptible levels. 

In response to a manual or external trigger pulse, a stimulus output is produced characterised by the 'Number of Pulses‘ 
switch (1 to 9 pulses) and the InterStimulus Interval (ISI) switch (variable between 1.0 and 9.9 milliseconds). The output pulse 
is a transformer isolated square wave of 50 microsecond duration, adjustable up to 1000 volts with a rated maximum current 
of 1.5 amps and a rate of current rise of 0.1 amp per microsecond. Although a high voltage can be produced at the output, the 
short pulse duration ensures that the total energy is within a safe level. An automatic trip system guards against excessive 
repetition rates by monitoring the integrated stimulus charge and shutting down the output if it exceeds a preset level. 

A restricted access 'special' mode is also provided to allow conventional 
peripheral nerve stimulation and special stimulus timings. 

Stimulus pulses can be initiated by either front panel manual push button, foot 
switch or by a suitable electrical trigger signal. An electrical trigger output 
signal is available for external synchronisation of recording equipment. 

Digital displays show the set stimulus level (volts) and peak current (mA) 
achieved in the first pulse of the train. 

An output signal (isolated from the patient) is available for recording or 
monitoring of the stimulus current waveform.
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SPECIFICATIONS

Stimulus Output
Voltage range : 0 - 1000 volts with 1k load impedance, adjustable with 10-turn control.
Pulse duration : 50 microseconds square wave.
Output impedance : 120 ohms.
Maximum current : 1.5 amps peak.
Current rise time : 0.1 amps per microsecond maximum.
Polarity : Normal (Red socket positive) / Reverse (Black socket positive).

Stimulus Pulse Rates
Permitted Repetition : 1 per second max.; 'Special' mode - 1000pps max (SPECIAL illuminated)
Train selections : Number of Pulses - 1 to 9; InterStimulus Interval - 1.0 to 9.9ms in 0.1ms 

increments.

Output Indication
Stimulus pulse : Amber LED when triggered (i.e. TRIGGER illuminated).
Stimulus value : Set voltage - continuous 3½ digit display, 1999 volts FS

Peak pulse current achieved - stored reading 3½ digit display, 1999 mA 
FS.

Stimulus waveform : Pulse current (isolated from patient) signal for external monitor.

Trigger Facilities
Input options : Manual front panel mounted push button. 

Foot switch via rear panel 3.5mm mono socket (D185-FS1, available 
as option).
Logic signal (+3 to 15V) +ve edge, TTL compatible (-ve edge by external 
change).

Output : Positive TTL compatible signal 1ms wide for recorder synchronisation.
(100µs and/or active low by external change).

Protection System
Operation : An automatic circuit inhibits output pulses when voltage/rate integral is 

too high.
Indication : An amber 'Error' LED (i.e. ERROR illuminated) and (switchable) 

audible signal indicates that output is inhibited.
Reset : Automatic after 2 seconds.
Error Examples : Pulse bursts at 1 burst/sec.: >2 pulses at 900V; >5 pulses at 650V.

“Special” mode: >2pps at 900V; >10pps at 500V; >20pps at 300V.

Other
Mechanical : 225 x 100 x 253mm, tilt feet and controls Weight : 3kg (approx.)
Power: 100 - 120V or 200 - 240V @ 47-63Hz Rating : <30VA

REFERENCES
Calancie, B., Harris, W., Brindle, G.F., Green, B.A., Landy, H.J. (2001) Threshold-level repetitive transcranial electrical stimulation for intraoperative monitoring of central motor 
conduction. J. Neurosurg. 95: 161-168.
Calancie, B., Harris, W., Broton, J.G., Alexeeva, N., Green, B.A. (1998) "Threshold-level" multipulse transcranial electrical stimulation of motor cortex for intraoperative
monitoring of spinal motor tracts: description of method and comparison to somatosensory evoked potential monitoring. J. Neurosurg. 88:457-470.
Jones, S.J., Harrison, R., Koh, K.F., Mendoza, N., Crockard, H.A. (1996) Motor evoked potential monitoring during spinal surgery: Responses of distal limb muscles to 
transcranial electrical stimulation with pulse trains. Electroenceph. Clin. Neurophysiol. 100 (5).
Kalkman, C.J., Ubags, L.H., Been, H.D., Swaan, A., Drummond, J.C. (1995) Improved amplitude of myogenic motor evoked responses after paired transcranial electrical 
stimulation during Sufentanil/Nitrous Oxide anesthesia. Anesthesiology 83: 270-276.
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Constant Current High Voltage Stimulator, Constant Current High Voltage Stimulator, 
Model DS7AModel DS7A
For Percutaneous Stimulation of Nerve and Muscle Tissue
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The Digitimer High Voltage Stimulator model DS7A provides constant current high voltage pulses of brief 
duration for percutaneous stimulation during investigation of the electrical activity of nerve and muscle tissue. 
The output current is continuously variable over the range 0 to 100 milli-Amps, from a source voltage 
continuously variable from less than 100 Volts to 400 Volts, to meet the requirements of human pathological 
cases. Short pulse durations have been made available to minimise any discomfort to the subject. The pulse 
duration can be varied from 50 microseconds to 2 milli-seconds in six steps and a specially designed isolated 
output stage maintains a square (current) pulse shape while minimising stimulus artefacts. The instrument is 
mounted in a non-conductive, free standing case and is mains powered. For higher voltages, the Digitimer
stimulator model D185 is suggested.

The DS7AH option, allowing currents up to 1A with a maximum pulse duration limit of 200 micro-seconds, is 
also available. This model is offered to overcome the difficulties of stimulating deep peripheral nerves, or large 
muscles such as the quadriceps, with large area electrodes. 

The stimulator requires a TTL trigger pulse input and triggers on the positive edge (negative edge can be 
factory set). Alternatively a foot switch may be connected to a socket on the rear panel or the front panel push 
button pressed. A TTL compatible trigger output is provided at a BNC socket on the rear panel.

•Isolated for Patient Safety

•Software Control of Gain & Filter Settings

•Impedance Checking & Deblock Functions

•Suitable for EEG, EMG and EP Amplification
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SPECIFICATIONS

OUTPUT 
Current Selected by 10 turn dial and x1 / x10 switch
DS7AH

Dial reading 0.00 to 9.99 (00.0 to 99.9) giving 0 to 9.99mA for x1 setting (0 to 
99.9mA for x1) and 0 to 99.9mA for x10 setting (0 to 999mA for x10)

Pulse Duration 50, 100, 200, 500, 1000, 2000µs (50, 100, 200µs only)
Compliance Continuously variable from 100V to 400V
On/Off – Reset On is up

Off disables output and open circuit terminals. Fault trip is also reset " centres
Connections 4mm shrouded, touchproof sockets (red and black) on 3/4 
Protection The DS7A/DS7AH is internally protected to limit the output energy 

(Duration x Current x Repetition). A separate sheet is available showing these 
limits

TRIGGER
Input Electrical via BNC socket on rear panel:

Triggers at +3V on positive edge
Maximum input = ± 15V
Minimum pulse duration= 5 microsecond
Maximum repetition rate= 1000pps
Front panel:
Push button
Rear panel via 1/4" mono jack socket:
Foot switch (contact closure)

Output Rear panel BNC, positive TTL pulse 1 millisecond wide (can be factory set for 
negative polarity)

INDICATORS
Trigger LED - Amber, flashes for each trigger received
Out of Compliance LED - Amber, lit when selected current not delivered
Fault LED - Red, illuminated and latched for sensed over current, and at power on
Power On LED - Green, illuminated for power on

OTHER
Power 100-120V or 200-240V (externally selected), 47-63 Hz, 12VA
Classification Class 1 with Type BF applied part
Safety IEC601-1
Dimensions 225 x 100 x 255mm (w x h x d)
Weight 3kg (approx.)
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Hum Bug 50/60 Hz Noise EliminatorHum Bug 50/60 Hz Noise Eliminator
Eliminate 50/60 Hz noise and harmonics without filtering

Specifications:

Physical
Standard steel instrument box 
with cast aluminum base.

• Dimensions:
W-6.5” D-7.5” H-1.3”
(32.2X18.1X3.1 cm).

• Weight
2.8 lb. (1.3 kg).

• Power 
115-120 VAC at 60 Hz.
230-240 VAC at 50/60 Hz.

Input Voltages
Input protection: 50 volts peak-
to-peak. Maximum input signal 
recognized by the adaptor: 5 
volts peak-to-peak. Maximum 
noise amplitude for complete 
cancellation: 1 volt peak-to-
peak.

Frequency Response
Input to output: DC to greater 
than 500 kHz.
Hz and harmonics 
cancellation: 50/60 Hz to 4 
kHz.

Controls
BYPASS: halts noise 
cancellation by routing input 
directly to output.

HOLD: suspends adaptation to 
evolving noise characteristics.

CLEAR: clears the noise 
replica.

Display
LED indicates changing noise 
levels:

GREEN: decreasing amplitude 
of the noise replica.

RED: increasing amplitude of 
the noise replica.
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A New Solution
Quest is proud to introduce the Hum Bug -- a new approach to Noise 
Control. This is a powerful new technology for cancelling electrical 
interference in real-time, avoiding all of the traditional problems 
associated with notch filters. The Hum Bug constructs a replica of 
noise present on the input signal and continuously subtracts this 
replica from the signal as it passes through the instrument. It performs 
this function in the presence of biological activity even when noise 
characteristics evolve over time.

Advantages
The Hum Bug is not a filter. It does not create phase delays, amplitude 
errors, DC shifts or waveform distortion. Simply connect it between 
your preamplifier and any analysis equipment and it will automatically 
eliminate 50/60 Hz noise and harmonics with frequencies up to several 
kHz. Noise is  eliminated without altering the signal of interest even 
when frequencies within the signal overlap with noise components. No 
settings or adjustments are required.

Eliminates Electrical Interference
• Simple 50/60 Hz Sine Waves
• Mixtures of 50/60 Hz Harmonics
• Noise Spikes from Dimmers
• Complex Noise from Flourescent Lamps 
No Waveform Distortion 
• No Frequency Loss
• No DC Voltage Shift
• No Signal Attenuation
• No Phase Error



Master-8 is an eight channel general purpose stimulator for nerve and 
muscle stimulation procedures:
All eight channels can be operated independently, or synchronized to produce complex 
patterns of pulses.
Use some channels to stimulate your preparation, while using other channels to trigger other 
instruments (oscilloscope, PC, etc.) in synchronization with the stimulation.

Master-8 is an extremely flexible system since:
As a stand-alone unit – All parameters are set by the front panel keys. You can switch between 8 
stored experiments; each using all the eight channels.
When connected to a PC (via USB) – Download/upload new experiments. Your PC controls and 
modifies the parameters of Master-8 in accordance with the feedback from the experiment.
You can use the powerful scheduler in order to modify parameters and switch between experiments 
at scheduled times.

Master-8 is an extremely reliable system as:
Wide time range – interval time between pulses/trains from 60 μsec. (16,666 PPS) to 3999 sec. 
(1/3999 PPS).
4 digits resolution – For example: Set the pulse delay to be 10.01 millisec.
You can modify parameters while stimulating – you don’t have to stop the experiment.
For example: while stimulating, switch the stimulation rate from one range to another (e.g. from 98 
PPS to 102 PPS).
Simple switch-off the stimulation – important for cases where immediate stimulation cut off is 
required.

MasterMaster--8 & Master8 & Master--88--CPCP
Programmable Stimulator / Pulse Generator
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Operating Modes
Each channel can operate in any of the following modes:
Free-Run: The channel delivers repetitive pulses.
Trig: Single pulse after triggering (manually, internally from other channels, or externally).
Train: Train of pulses after triggering.
DC: The channel delivers a DC output and is time independent, it can be turned on or off manually
Gate: Each time that an external signal is applied, the channel delivers repetitive pulses. Whenever the 
external input stops, the channel stops working.

Inter-Channel Connections
Each channel can be internally connected to any other channel with no need to connect wires between 
channels. Each channel can be internally connected to many channels simultaneously.

Parameters
Each channel operates with the following ranges: 

Voltage Range 
Each channel can deliver output pulses with amplitudes ranging from -10V to +10V and with maximum current 
of 20mA.

Multilevel Pulses
Three additional outputs deliver combined multilevel pulses:

Two Additional Clocks
In addition to its standard 8 channels, Master-8 features 2 internal clocks:
The first clock counts the time in seconds up to 24 hours and is used to measure the time elapsed from an 
event (e.g. the beginning of the experiment). The second clock counts the time in tenths of seconds up to 1 
hour and is used to measure intermediate times.

Rack Mounting 
Master-8 can be mounted in a standard 19-inch rack.

Regulatory Compliance: UL and CE
Master-8 has not been approved for direct patient use.

Keywords:
Master-8 Pulse stimulator, Master-8 Pulse generator, stimulus generator neuro-physiological stimulator, 
Master-8 generator, Research multi pulse stimulator, pulse timer.
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MIN MAX 

Number of Pulses per Train 1 59,990

Pulse Duration 40 μs 3,999 s 8 decades

Delay Time 100 μs 3,999 s > 7 decades

Interval Time (1/time) 60 μs 3,999 s > 7 decades

Out 2+3 Bi-level pulses (e.g. +/- pulses)

Out 6+7+8 Tri-level pulses

Combined Output Up to 7 level pulses



Flexibility
ISO-Flex is a flexible stimulus isolator since: 

• ISO-Flex is optically-isolated.
• You can switch the unit to constant current or constant 
voltage using the CURRENT/VOLTAGE switch.
• You can get bipolar pulses by connecting two isolators.

ISOISO--FlexFlex
The Flexible Stimulus Isolator
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Specifications
Input: 5V-10V 

Voltage output: 0-90V 
Current output: 0-10mA 
The output is divided into 3 ranges. 

Each isolator should receive its input at its proper time: One to drive the positive phase of the bipolar 
pulse and the other to drive the negative phase. 

In the constant voltage configuration both isolators should be set to constant voltage and in the 
constant current configuration both isolators should be set to constant current. 

Many stimulus isolators are designed to work with only one specific high voltage battery. If this 
battery needs to be replaced and you find it to be discontinued in the market, your work may be delayed 
or you may even have to replace the isolator. Due to the battery flexibility of ISO-Flex you are free of 
such worries. 

ISO-FLEX is supplied with 2 batteries: a standard 9V battery in the ISO-Flex box and a 90V battery in 
the battery housing. The 9V battery is used for the operation of the isolator. The 90V battery is used to 
drive the output pulses. ISO-Flex is a flexible isolator since you can replace the 90V battery, with any 
kind of battery in the range of 9V-100V. The battery housing is designed to hold about 80% of the high 
voltage batteries available in the market. You can also use a special large battery without the battery 
housing.

You can connect two isolators to get bipolar
pulses.
The connection is as follows:



DigidataDigidata 1440A data acquisition system 1440A data acquisition system 
A Low-noise Data Acquisition System

⇨COMPLETE DATA 
ACQUISITION SYSTEM

⇨RACK-MOUNT READY

⇨USB 2.0 
COMMUNICATIONS 
SUPPORT LAPTOP 
COMPUTERS

⇨INCLUDES AXOSCOPE 
10 SOFWARE FOR 
WINDOWS

All of the 16 analog input channels can be 
simultaneously digitized at the highest 
sampling rate of 250 kHz for maximum 
throughput. Multiple triggering options are 
available via hardware and software.

EASY SETUP

Simply load the software and plug into a 
USB 2.0 port to connect to desktop or laptop 
computers. A bundled USB 2.0 PCI card 
provides support for older desktop 
computers. All signal connections are 
conveniently accessible on the front panel.

QUALITY SOFTWARE

Recordings can be made right out of the box 
with AxoScope 10 (included) for Windows®

software. AxoScope 10 is a data acquisition 
program that provides continuous (gap-free) 
event detection and oscilloscope modes of 
operation. Radiometric dye measurements 
from measurements and statistics are 
displayed in a spreadsheet. AxoScope 10 
records ABF 2 binary data files, and exports 
ASCII text files.

The Digidata® 1440A data acquisition 
system in the next generation of low-noise 
cellular neurosciences digitizers from 
Molecular Devices.

LOWER NOISE

Design and manufacturing improvements 
have eliminated several sources of 
digitization noise. Analog input channel 
crosstalk is prevented by the use of 
separate analog-to-digital converters 
(ADCS) for each of the analog input 
channels. AC/DC switching noise is 
isolated from the electronics by the use of 
the external power supply. Additionally, the 
use of the latest manufacturing processes 
and precision components contribute to an 
extremely low-noise 16-bit signal.

LOWER NOISE

Four independent analog output channels 
can stimulate four cells at once for higher 
throughput or synaptic network 
experiments.

Axon CNS

Molecular Devices
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Digital BNCs

Digidata 1440A offers front panel access to 
digital triggering, tagging and output BNCs.

Real-time control panel

The included AxoScope 10 software offers 
optional real-time control of analog and digital 
outputs.

Protocol editor

The AxoScope 10 protocol editor provides 
several recording options.

TECHNICAL SPECIFATION
Performance Specifications
Analog Outputs:  4 channels, 4 

DACs, ±10 mV, 
16-bit resolution, 
1 Hz - 250 kHz 
sampling rates.

Analog Inputs: 16 channels, 16 
ADCs ±10 mV 
range, 16-bit 
resolution, 1 Hz -
250 kHz 
sampling rates.

Digital Outputs: 8 bits, BNC and 
DB-25F 
connections
Digital triggers: 
Start input, Tag 
input, Scope 
output.

Telegraph: 4 channels or via 
internal 
Windows®

messaging for 
supported 
software

Analog output
impedance: < 0.1 Ω

Analog input 
resistance: 1 M Ω

Digital output
current: ±4 mA source, ±32 

mA sink
Analog crosstalk: <1 mV Avgp-p

Digitization noise: <1mV Avgp-p

General Specifications
Dimensions (in): 4.3 (H) x 19 (W) x 
14.3 (D)
Dimensions (cm): 10.9 (H) x 48.3 
(W) x 36.3 (D)
Weight: 8 lbs. (3.6kg)
Communications: USB 2.0
Rack use: Standard 19” rack-
mount (2U) with handles
Benchtop: Bayonet feet 
Power: 100–240 Vac 50–
60 Hz, 115 watts 

(max.)
Safety: CE marking 

(Conformité
Européan)

Computer: 1.2 GHz or better 
CPU, Windows 

2000 SP4/XP Pro SP2, 
500 MB RAM, CD-
ROM drive, USB 2.0 

port
Software: AxoScope 10 

(included) 
pCLAMP 10 
(optional)

ORDERING INFORMATION
Digidata 1440 Data Acquisition 
System Part Number: DD1440A
⇨Digidata 1440A instrument
⇨Power supply and cable
⇨USB 2.0 cable>USB 2.0 PCI card
⇨AxoScope 10 CD
⇨User guide (printed)
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Axon CNS

Molecular Devices



AxoScope 10 provides a convenient way to produce 
background recordings with the included MiniDigi 2-
channel digitizer*. You can monitor cells during intra-
sweep periods, or create an overview of the entire day's 
activities including voice tags 

The pCLAMP 10 software suite fulfills many 
different experimental needs, such as 
synchronized stimulation, event detection, and 
online analysis. It is the most widely-used data 
acquisition and analysis program for the control 
and recording of voltage-clamp, current-clamp, 
and patch-clamp experiments. Three separate 
programs are included: Clampex 10, AxoScope 
10, Clampfit 10. 

Clampex 10 expands the range and quality of 
your data acquisition experiments. These 
improvements should prove useful for a wide 
variety of applications, allowing more flexibility in 
your experimental protocols. 

NEW FEATURES

New features include: 

• Membrane Test calculates Ra and Cm per 
sweep during a recording 

• Membrane and Seal Tests combined into a 
single resizable window 

• Support for four stimulus waveforms (with the 
Digidata 1440A) 

• Control of eight digital outputs per epoch during 
a sweep 

• Control of split-clock sampling per epoch during 
a sweep 

• Leak subtraction automatically saves both raw 
and corrected traces 

• All protocol durations are entered in time units 

• Support of the new Digidata 1440A digitizer 

• Support of the new Axoclamp 900A amplifier 

• New ABF 2.0 file format 

Existing functionality includes the ability to 
automate the execution of protocols, a variety of 
recording modes from continuous to waveform 
stimulation, online filtering and leak subtraction, 
and online statistics/graphs.

pCLAMPpCLAMP 1010
Conventional Electrophysiology Data Acquisition and 
Analysis Software

Axon CNS

Molecular Devices
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The Clampex 10 protocol editor provides several recording options



Axon CNS

Molecular Devices
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Clampfit 10 is a powerful solution for analyzing, 
graphing and layout of all of your Clampex and 
AxoScope data. Clampfit includes an extensive array 
of filtering and fitting routines. Functionality includes I-
V graphs, power spectrums, and special "linked data 
views" for threshold (AP), template (minis) and single-
channel modes of event detection and analysis 

APPLICATIONS

pCLAMP 10 is suitable for a wide variety of 
applications, ranging from electrophysiology to general 
physiology, from individual cells to networked cells, 
and from low-noise patch clamping to high-speed 
sodium channels. 
Uses: 
• Action Potentials (APs) 
• Current-clamp 
• Electromyography (EMG) 
• Electrooculography (EOG) 
• Excitatory Post-Synaptic Currents (EPSCs) 
• Excitatory Post-Synaptic Potentials (EPSPs) 
• Inhibitory Post-Synaptic Currents (IPSCs) 
• nhibitory Post-Synaptic Potentials (IPSPs) 
• Long-Term Depression (LTD) 
• Long-Term Potentiation (LTP) 
• Miniature excitatory potentials (Minis) 
• Ratio dyes (with PMTs) 
• Single-channels 
• Slices 
• Spike trains 
• Synaptic networks 
• Voltage-clamp 
• Whole-cell 

PCLAMP 10 SYSTEM REQUIREMENTS
Minimum
• Windows 2000 
• 1.2 GHz CPU 
• 512 MB RAM 
• 500 MB hard disk 
• 1024 x 768 display 
• CD-ROM drive 
• 1 USB 1.1 port 
• Digidata 1320 series digitizer 
• 1 PCI slot (full height) 
Recommended
• Windows XP Pro**
• 2.4 GHz CPU 
• 1 GB RAM 
• 32 GB hard disk 
• 1024 x 768 display 
• CD-ROM drive 
• 2 USB 2.0 ports 
• Digidata 1440A digitizer
• Network connection 

** The Windows Vista operating system is not 
presently supported by pCLAMP 10. Vista support is 
currently under development for a future version of 
pCLAMP 10.

pCLAMP 9 included a MiniDigi digitizer, so upgrades 
from pCLAMP 9 to pCLAMP 10 do not include an 
additional MiniDigi digitizer. 

An example of patch clamp analysis (power spectrum)

by Clapfit SoftwareAn example of patch clamp analysis (I-V graph) by Clapfit Software



• Ideal for examining:
• Pharmacology (Drug Testing)
• Synaptic Plasticity (e.g. - Long-Term
• Potentiation) and Development
• Spike Detection and Sorting
• Spontaneous rhythmic activity
• Propagation and Pacing in Myocytes
• Pacing and Rhythmic Activity in
• Non-spiking Cells (e.g. Smooth Muscle)

Sonda MED
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Left: Hippocampal slice overlying 64 planar
electrodes on MED probe
Right: Acquired signals at 64 sites (Synaptic
potentials acquires at 63 sites after stimulation)

Simultaneous recording across 64 channels
• Signals (evoked potentials and/or spontaneous activity) are acquired
across an array of 64 micro-electrodes patterned on the MED probe.
• Any electrodes on the array (up to four) and/or external
electrodes can be used for stimulation.
• MED64 system can be used in conjunction with patch clamping,
microscopic visualization of cells, or other methods used to examine
functional activity (e.g. Ca++ imaging).
Easy to use and ready to go
• User friendly software guides you through experimental setup,
including stimulation parameters and/or drug testing, as well
as data recording and analysis.
• Stimulus sites can be switched quickly and easily on the front panel of the 
MED64 amplifier.
• The MED64 system does not require a special shielded environment.
Long-term observation
• Dissociated cells and slice explants can be cultured directly on the MED 
probe.
• The MED probe and connector can be placed in humidified incubator.
• Responses can be recorded for days to months without any damage by 
planar electrodes.
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MED64™ SystemMED64™ System
•A complete, easy-to-use, advanced solution for in vitro multi-site extracellular
electrophysiology.
•Get reliable, long-term, continuous recording and two-dimensional, real-time 
analysis of neuronal/ myocardial activity.
•Stimulate and record responses from different areas within a biological sample 
over days, weeks and months with simple operation.



A Complete, Fully Integrated Solution
Biological acute or culture preparation are placed directly into the MED probe. The MED64 
System is comprised of four components: an integrated amplifier, probe, connector, and a 
choice of two different software programs (Performer™ or Conductor™) for data acquisition 
and analysis.

Patented Hardware
Amplifier
• Reliable low-noise, 64-channel amplifier based on Panasonic 
“Technics” high fidelity audio technology
• High-bandwidth of 0.1Hz-10kHz allows users to record several 
types of extracellular potentials
• Built-in stimulator allows users to program complex sequences 
into (or between) any of the four built-in stimulation units and/or 
to two external stimulators.
• Fast, easy switching of stimulation sites (electrodes)
• Complex spatio-temporal effects are recorded and easily 
analyzed

Connector
• Used for communication between the MED probe and amplifier
• Provides a stable platform for the MED probe
• Multi-layer electrical shielding rejects hum noise and provides 
excellent signal-to-noise ratios
• No onboard electrical circuits; connectors can be placed in 
high-humidity environments

Probe
• The MED probe allows users to stimulate and record from 
samples using planar Microelectrodes.
Several types of arrays are available:
• 8 x 8 (64) electrode arrays are available with four different 
inter-electrode spacing’s; 100, 150, 300 and 450µm. Each 
patented micro-electrode measures 50µm x 50µm –except for 
the 100µm spacing configuration, with micro-electrodes 
measuring 20µmx 20µm.

Close up view of microelectrodes
on MED-P515A

• A 61 electrode hexagonal array 
is available with a 70µm inter-
electrode spacing. The electrodes 
are circular (20µm diameter).
• Two special arrays, designed 
specially for simultaneously 
stimulating/recording from the 
dentate gyrus (DG), CA3 and CA1 
are also available for mouse and 
rat hippocampal slices.

HARDWARE
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A complete, Fully Integrated Solution



SOFTWARE

Rhythmic Activity
• Easily examine rhythmic activity of brain 
regions from 64 recording electrodes
• Investigate the mechanisms generating 
hippocampal γ, β and θ rhythms
• Use advanced techniques such as current source 
density (CSD) analysis and online Fourier transforms to 
study intra- and inter-regional processes 
• Generate two-dimensional current source density (CSD) 
movies automatically

Long Term Potentiation (LTP)
• Set up and run complete LTP experiments 
with just a few mouse clicks
• Spot trends easily – plot slope/amplitude or 
area/half-width responses online and view 
them in cumulative displays

Drug Testing
• Save time and effort by using multiple instead of single 
site Recordings 
• Expand drug screening methods to include effects at 
the network level
• Automatically generate the analysis of negative or 
positive amplitude/slope/area/half-width

Highly Sophisticated, Easy-To-Use Software
MED64 Performer™ Software
MED64 Performer’s easy-to-follow wizards make conventional electrophysiology accessible to 
researchers from a wide range of disciplines. These wizards contain parameter settings for data 
collection and analyses that are used in several commonly used experimental paradigms.

MED64 Performer Applications
The MED system can be used to accelerate your research for the following applications:

Spike Sorting
• Easily detect and measure neural spikes for 
groups of neurons for up to months at a time
• Record time stamps only, spikes only or 
continuous recordings
• Define different spike templates for each of the 
64 electrodes
• Compute and display statistical measurements 
in real time – including rate activity and inter-
spike distance, burst duration and rate
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MED64 Conductor is designed for the advanced user who is familiar with electrophysiology. It enables users to 
exploit the full potential of the MED64 system in part by allowing users to program sophisticated stimulation 
sequences. Other features include a real-time, 64-channel oscilloscope (at sampling rate of 20kHz/channel), with 
continuous 64- channel recording for up to -30 days (limited only by disk storage size). Conductor provides many 
off-line measurement functions (e.g. - average, peak amplitude and slope calculations).

Application
The MED64 system is well suited for 
experiments using cultured cells and 
explants, as well as acute slices. 
Extracellular stimulation and recording 
can be combined with patch clamping, 
microscopic visualization, or other 
methods (e.g. Ca++ imaging) used to 
examine relationships between structure 
and function. 

Multi-electrode arrays are widely used in 
studies of the central (CNS; e.g. Cortex, 
Hippocampus; retina, Suprachiasmatic
Nucleus, SCN) and peripheral (PNS; e.g. 
Dorsal Root Ganglion, DRG) nervous 
system, as well as myocardial and other 
excitable tissue (e.g. smooth muscle).

MED64 Conductor™ Software
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Highly Sophisticated, Easy-To-Use Software



Acute Slices
Examine regional effects and complex spatial relationships using multi-electrode stimulation and 
recording.

Rhythmic Activity
Study the effects of natural or artificially induced 
rhythmic slow-wave activity.

Carbachol-Induced Oscillations
A.Carbachol-induced β (beta) waves in the   
hippocampus measured with a dense electrode 
array (150 µm inter-electrode spacing)
B. Sample of spontaneous responses in the 
presence of 50 µm carbachol
C. Fast Fourier transformations display the 
frequency (x-axis) and amplitude (y-axis) of rhythmic 
activity
D. Current source density analyses of 
carbacholinduced activity. The pseudo-colored
panels show the computed current source density in 
the region of the electrode array at several time 
points during a carbachol-induced oscillation.
The outlines of the pyramidal and granule cell fields 
and their apical dendrites are overlayed. At time 0 
ms, a sink appears in the apical dendrites of the 
border between fields CA3 and CA1 with a 
corresponding source in the basal dendrites. The 
fields merge and intensify and then dissipate after 
~12 ms. At ~20 ms, a source appears in the apical 
dendrites with a corresponding sink in the basal

Measuring ’regional‘ drug effects from different CNS synapses
A. Schematic showing multiple stimulating and recording sites along the hippocampal tri-synaptic loop. 
B. The effects of an AMPA modulator (250 µM) on test and paired-pulse responses (mono-synaptic fEPSPs) from 
different circuits in the rat hippocampus. The representative traces in black are taken before, and those in purple are 
taken after application of the drug.

dendrites. These expand and intensify before dissipating at ~40 ms, after which an apical sink reappears to 
reinitiate the cycle.
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MED64 Conductor™ Software

Micrographs of a rat spinal cord slice showing the position 
of 64 (8 x 8 array) electrodes (MED-P210A probe – 100 
µm inter-electrode spacing) centered over the dorsal horn.
Bipolar stimulation is delivered using electrodes located at
the edge of dorsal root (marked in red).

The localization of field potentials in different lamina
of the dorsal horn evoked by bipolar stimulation of
electrodes located at the edge of dorsal root.

Continuous Two-Dimensional Current Source
Density Analysis Of An Evoked Response

A. Placement of an 8 x 8 MED64 electrode array, 
with an interelectrode spacing of 100 µm, centered
in the apical dendritic field of CA1 in a rat 
hippocampal slice
B. Evoked field EPSP (black) and field EPSC (red) 
are elicited by a single pulse to the electrode 
marked in red and measured at the electrode in 
blue
C. The computed continuous two-dimensional 
current source density plots across all electrodes at 
specified time points. After an initial response due 
to the fiber volley, a current sink spreads rapidly 
through the stratum radiatum zone of field CA1. The 
sink intensifies and expands over roughly 5 ms and 
then fades, disappearing at about 20 ms. The apical 
sink is accompanied by a field of current source 
appearing in both the basal dendrites and the 
stratum lacunosum/moleculare.

K. Shimono et al. Brain Res., 2002, 950(1-2):279-287
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Acute Slices



Slice Explant and Dissociated Neuron Cultures
Culture directly on the MED probe and run long-term recording studies. Examine the short-
term and long-lasting effects of drug treatments or relationships between structure and 
function during development.

Biological Rhythm Electrophysiology
Study circadian and other biological rhythms as the cultures grown in the 
probe can be tested repeatedly day and night.
Circadian Activity
A. A phase-contrast photomicrograph of a cultured SCN slice on the   
MED probe after 14 d in culture. (20 µm square micro-electrodes with 
100 µm inter-electrode spacing) Scale bar, 150 µm
B. Representative circadian firing rhythms of SCN neurons from Clock 
mutant and wild-type mice in slice cultures. The firing rhythm was 
expressed in a histogram of the mean firing rate in 15 min. and double-
plotted. The numbers in the right margin of the first lane in each panel 
were the scales of firing rate. The circadian periods of these firing 
rhythms were 28.1 h (left) and 28.0 h (right) for Clock/Clock, 25.3 h and 
24.5 h for Clock/+, and 23.3 h and 23.8 h for +/+ neurons, respectively.
The firing rhythm was expressed in a histogram of the mean firing  rate 
in 15 min. and double-plotted. The numbers in the right margin of the 
first lane in each panel were the scales of firing rate. The circadian 
periods of these firing rhythms were 28.1 h (left) and 28.0 h (right) for 
Clock/Clock, 25.3 h and 24.5 h for Clock/+, and 23.3 h and 23.8 h for +/+ 
neurons, respectively.
Nakamura, W. et al. Clock Mutation lengthens the circadian period without damping rhythms in 
individual SCN  Neurons. Nature neuroscience, 5, 399-400 (2002)

Studies Using Co-Cultures
Drug Effects on Co-Cultured Slices 
of Septum and Hippocampus
A. Septal slices (bottom part, from 5 
day-old rats) were co-cultured with 
hippocampal slices (upper part, from 
9 day-old rats) on the MED probe for 
19 days (450 µm inter-electrode 
spacing).

B. Spontaneous unit activity measured at the electrodes marked
in red. Physostigmine 1 µM, a cholinesterase inhibitor, 
increased unit activity in both CA1 and CA3. Atropine 1 µM, a 
muscarinic receptor antagonist, blocked activity.
C. Quantification of the effects of Physostigmine and atropine. 
(means + SEM n=2). This result indicates that spontaneous 
activity in septo-hippocampal co-cultures is influenced by 
cholinergic drugs.

Data kindly provided by Tensor Biosciences
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Longevity of LTP in Cultured Hippocampal Slices
A. Hippocampal slices cultured on the MED probe (150 µm 
inter-electrode spacing)
B. Field EPSPs evoked by Schaffer/Commisural
stimulation were recorded in field CA1 before and after 
tetanic stimulation.
C. Summary graph showing the stability of LTP over 
several days. The amplitude of the fEPSP (calculated as a 
percentage of averaged baseline values; means ±S.E.M., 
n=8) , is shown for the control and potentiated pathways. 
Arrows indicate the time of tetanus stimulation.
D. LTP amplitude was averaged over a 10 min period at 
1h, 24h, and 48h after tetanus stimulation, and was 
expressed as percentage of baseline values.
Shimono K et al., Neural Plasticity 2002, 9(4) 249-254

Cerebellum
Left:
Cerebellar slice cultured on MED probe. The slice was prepared 
from a 10- day old rat and grown in culture for 10 d on a 
methylcellulose membrane, then transferred to the MED64 probe. 
The scheme underneath shows the gross structure and electrode 
arrangement.
Right:
Spontaneous activity recorded from multiple channels. The 
recording sites and the corresponding channels within the slice are 
indicated in the image on the left. The presence of spikes with 
large amplitude implies that an active neuron resides close to the 
recording electrode.
Special thanks to A. Arai at Southern Illinois University

Dissociated Neuron Cultures
Effects of Capsaicin on DRG neuron firing
A. Rat dorsal root ganglion (DRG) neurons cultured directly 
on MED probe. (150 µm inter-electrode spacing; 3 days in 
culture)
B. Spontaneous unit activity obtained from dissociated 
cultures of DRG neurons. Activity is evoked and obtained 
for a few seconds in the presence of 1µM Capsaicin.

The system may not apply to all types of experiment in this field. Ask us for
your specific requirements.
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CULTURE APPLICATIONS
Myocyte Cultures and Acute Slices

Spontaneous and Stimulus-evoked Pacing Responses in Primary Myocyte Cultures

A. Fluorescence micrograph of myocytes
cultured on a MED-P545A probe (450 µm 
inter-electrode spacing)
B. Spontaneous responses obtained from 64 
electrodes. Calibration: 0.5mV, 10ms 
C. Pacing responses were evoked by electric 
stimulation using two electrodes on the MED 
probe (arrow). Calibration: 0.5mV, 10ms
D. Phase map of the pacing activity. Each 
contour shows the latency (ms) of the 
responses evoked by stimulation.

Courtesy of Drs. Lee and Kodama, Nagoya University, Japan

A. A partition was used to separately culture 
‘normal’ cardiomyocytes obtained from neonatal 
rats (NCM) and embryonic stem cells (ESCM).
B. Detailed view of the microelectrode array. 
Left side: NCM Right side: ESCM
C. Electrical responses recorded at 64 sites in 
the presence of the partition. Independent 
activity was observed in both NCM and ESCM. 
The activity of NCM, but not ESCM, was 
synchronized.
D. Electrical responses from 64 sites in the 
absence of the partition. ESCM activity became 
synchronized with NCM 3 days after removal of 
the partition. These studies suggest that cardiac 
muscle derived from ES cells can form an 
electrical syncytium with ‘normal’ 
cardiomyocytes.

Courtesy of Drs. Lee and Kodama, Nagoya University, Japan

Functional Assessment of Muscle Cells derived from embryonic stem (ES) cells

Synchronization of electrical activity between primary cardiac muscle cells and ES cells.

.
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Panel A illustrates spontaneous activity recorded 
from myocytes cultured on the MED probe in 
normal media.
Panel B illustrates the magnified view of a single 
compound Action Potential (AP) recorded in 
normal media.
Panel C demonstrates that 10 µM adriamycin
dramatically increases the frequency of 
spontaneous activity.
Panels D & E illustrate that the duration of the 
action potential (APD) is significantly prolonged by 
adriamycin.

Courtesy of Drs. Nishida and Kurose, Grad. Sch. of Pharmaceutical
Science, Kyushu University, Japan

Evaluation of Drug Effects on Cultured Myocytes

A. Acute slice of left ventricular muscle 
from an adult rat (thickness=250 µm) 
placed on a MED-P545A probe (450 µm 
inter- electrodes spacing).
B. Pacing responses evoked by stimulation 
(100 µA) of two electrodes (49 & 50) on the 
MED probe (marked on red in the figure A) 
in the absence (blue), presence (pink) and 
after wash out (green) of 100 µM Quinidine.

Drug effects on acute slices of ventricular muscle

C. Detailed view of evoked responses obtained 
from channel 22. In the presence of 100 µM 
Quinidine, the latency and duration of the action 
potentials were prolonged, and the slope of the 
rising phase decreased (pink). These effects 
were almost completely reversed after wash out 
(green). The pre-drug response is shown in blue.

Courtesy of Dr. Tsubone, Graduate. School of Agriculture & Life Sciences, University of Tokyo, Japan
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The Power1401 is faster, and has
more instrumentation ports than 
the Micro.  The Micro has the facilities 
and the speed that most users need, 
most of the time. 
The Power processor is typically some 3x faster
and the base memory is 32x larger, enabling more complex on-line analysis, seen for example in spike 
shape recognition, where the both the number of channels and the number of templates can be 
increased, with much faster shape matching. The Power can manage 32 spike shape channels, the 
Micro 16. 
The Micro memory can be expanded from 1 to 2 MB; the Power memory from 32 to 256 MB. More 
memory stores bigger output waveforms and allows longer sweeps of captured data. 
The number of ports on both models can be considerably expanded, and for very large numbers of 
signals, several 1401s can be synchronised to each other, or to an external source. 
Waveform capture is comparably fast on both. The Micro, multi-channel, can run at 500 kHz, the Power 
at 625 kHz. The Power can have programmable gain for its waveform input and output. 
The Power1401 has 16 waveform input ports, compared with 4 waveform inputs on an un-expanded 
Micro. There is an option of programmable gain on all 16 inputs. There are 4 waveform outputs at 16 bit 
resolution on the Power 1401 and 2 at 12 bits on the Micro. The Power waveform outputs may be 
increased to 8 with an optional expansion unit. 
The Micro1401 is physically smaller, and somewhat lower in cost than the Power1401. 

Micro 1401 mk II

Power 1401
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Spike2 is the data acquisition system of choice for thousands of researchers worldwide. Whether you require 
simple data capture or a complete package for experimental control using one of the CED 1401 family of data 
acquision peripherals, recording and analysis, Spike2 has many advantages over other data acquisition systems. 

Spike2 is easy to use as a general purpose capture and analysis package. You do not need to export data to 
another program for detailed analysis or to purchase add-on modules for specific tasks.

Display and export images as you want them, with versatile display options including: triggered update and 
duplicated windows with independent time axes

Record very large numbers of channels by synchronising multiple CED 1401s with no timing drift between them

Customise the program with the built-in script language that provides control from simple automation to addition 
of complex analysis functions 

Spike2 for Windows version 6 requires a CED Power1401, a Micro1401 or a 1401plus intelligent laboratory 
interface, and a PC with Windows 98SE, Me, Windows 2000 or XP. 

Spike2 has the power and flexibility for demanding 
applications for which you would expect to require more 
specialised equipment, for example extracellular multi-electrode 
recording and complex stimulus timing and delivery.

Spike2 has the sampling and analysis features most 
researchers need. There is also a built-in script language which 
allows automation of repetitive tasks and provides many 
additional tools for researchers who prefer to write their own 
applications.

Spike2 can import data recorded by many other systems, so 
that you can take advantage of this extremely versatile software
to analyse existing data.

Spike2 can export data in spreadsheet format and as text or 
binary files. Additional export formats are planned.

Features

Navigate through your data quickly and simply using the 
intuitive user interface; zoom and scroll with the mouse or 
keyboard

Record multiple data types, including waveforms, event 
times, coded markers, and discriminated single or multi-unit 
spike data in real-time

Generate simple and complex protocols of waveform and 
TTL outputs

Detect features manually or automatically and take 
measurements based on triggered and cyclical data such as 
cardiovascular signals.

Analyse multiple channels of waveform and event data on-
line and off-line

Process data with functions including: filtering, rectification, 
interpolation and inter-channel arithmetic

Simple chart recorder type application with 
duplicated display showing zoomed screen

BP, CO2 and phrenic nerve activity during 3 
periods of hypoxia and hyperoxia with 

Poincaré plot
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Hardware
Lab-Trax hardware is available in 4- or 8-channel configurations 
and may include, at the user’s option, built-in amplifiers for force 
or pressure transducers.
S-Series (standard) devices offer 16-bit resolution over the ± 10 
volt input range and exhibit less than a millivolt of noise. Data 
communication as well as power is managed over the USB port, 
making it easy to use a laptop or a low-profile desktop computer 
that may not be equipped with expansion slots or serial ports. 
Data is delivered to the recorder by way of very standard front-
panel-mounted BNC connectors. 
T-Series devices offer the same high quality recording capability 
but are line powered and have built-in transducer amplifiers. A 
wide range of force, displacement and pressure sensors can be 
plugged directly into the recorder using the DIN-8 connectors on 
the front panel.
The available Lab-Trax hardware together with WPI’s range of 
signal conditioners and the Data-Trax software make it the 
perfect choice for research systems addressing cardiovascular 
studies, blood pressure, cardiac electrophysiology, 
hemodynamic studies of the pulmonary and coronary systems, 
and studies of isolated tissues in organ or tissue baths. 
Equipment from WPI can also be used to tailor systems for 
epithelial studies, and many applications in neurophysiology.
For higher speed applications, see WPI-118 (next page). This 8-
channel device will acquire at 100,000 samples per second at 
16-bit resolution.

Record and analyze your data with

LabLab--TraxTraxTMTM
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Lab-Trax S-Series
Number of Inputs.............4 or 8
ADC Resolution...............16 bit
Maximum Sampling Rate.10,000 samples / sec aggregate
Input Connectors...........BNC, 50 ohm (T-series: DIN-8)
Input Impedance............1M Ohm
Input Range...................+/- 10 V
System Noise................< 1mV (1 part in 20,000)
Digital Input/Output........4 inputs 4 outputs
Power Source..............  Powered via USB (T-series: 120/240V)
Operating Current .........100 mA
PC Interface .................USB 1.1
Maximum Input Voltage.10 volts (100 with x10 probe)

Lab-Trax T-Series
Number of inputs............4/8/16 differential
Input Connectors............DIN-8
PC Interface ..................USB 2.0 full speed
Excitation Power............± 5 volt (±10%)
Input Impedance............10 G ohm
Input Range................... ± 10 volt
CMR

G ain = 1.......................>80 dB (minimum)/>92 dB (typical)
G ain = 10.....................>95 dB (minimum)/ >110 dB (typical)
G ain = 100...................>110 dB (minimum)/>120 dB (typical)
G ain = 1K ....................>112 dB (minimum)/ >135 dB (typical)

Noise ..............................<10 mV (RTI)/< 2μ volt (RTI)
Frequency Response .....100 Hz (±10%) 8-pole low pass Bessel 

filter
Gain ................................1 to 10k (set by transducer)
Power..............................120/220 V AC, 60/50 Hz (switched)
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WPI-118 is a fast, high-resolution data acquisition system 
suitable for most data recording studies in the research 
laboratory. It offers eight analog input channels, eight digital
outputs, four digital inputs and two DACs. The hardware 
connects to PC-compatible computers via the popular USB 
interface, so setup is plug-and-play easy. The small physical size 
of the WPI-118 requires very little bench space. 

Key Hardware Features
Analog Outputs — WPI-118 offers two +/- 10V Analog Outputs 
(DACs). Each is independently programmable and can be 
synchronized to work together. Basic stimulus parameters for 
each DAC, such as pulse width, frequency and amplitude, can 
be changed on-the-fly using handy controls located in the Data-
Trax software toolbar. Standard protocols include pulse, train, 
and step waveforms. Each standard protocol allows the 
quiescent state to be a holding voltage, thereby making it ideal
for voltage clamping applications.
Resolution and Noise — WPI-118 employs a 16-bit A/D 
converter to sample data over its 10-Volt input range. Typical 
noise on any input is less than 1 millivolt. This allows the 
recording of signals from 10 mV to 10 V without the need for 
additional external gain.

WPI’s coordinated system of hardware and software allows life 
science researchers to record and analyze a range of data types with 
ease and simplicity. Low profile, low cost, high flexibility and utility 
make Lab-Trax devices the perfect choice for applications involving 
tissue and organ bath recordings, epithelial voltage clamp studies 
and a host of cardiovascular applications — just to mention a few.
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High Performance Digital Data RecorderHigh Performance Digital Data Recorder
● 100 KHz max. sample rate
● Low noise
● Two independent DAC

stimulator outputs
● 16 programmable I/O lines
● USB interface

Digital Input/Output — Eight digital output lines are available. 
The digital output connectors are industry standard BNC, 
eliminating the need for custom cables.
Programming the output lines is point-and-click easy as well,
no complicated scripting language is required. Four digital input 
lines are also provided, with one configured as an external 
trigger.
Speed — The WPI-118 is a fast recorder. At top speed it can 
collect 100,000, 16-bit samples per second on a single channel. 
With eight channels enabled, it can collect data at 10,000 
samples per second on each of the open channels.
USB Connection — Connection to the computer is 
accomplished over the popular USB port. This eliminates the 
need to install special interface cards and even makes the WPI-
118 compatible with notebook computers. The WPI-118 has a 
small footprint, so it fits in even the tightest rack spaces.
System Requirements — WPI-118 requires a minimum 
Pentium II-level computer running Windows 98, ME, 2000 or XP 
with at least 64 megabytes of RAM, and at least 10 megabytes 
of free space on the hard drive. Internet connection is required
for free automatic upgrades.
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Powerful software included with Lab-Trax™

The acquisition and data display in Data-Trax is easy and straight forward. It supports real 
units and a time based display that is not coupled to sample rate. You can display up to 
1,000,000 data points per channel on  the screen. Scrolling, zoom-in and zoom-out tools, 
together with a searchable list of user interventions, make finding important areas of data 
easy. And, of course, you can print or export anything that you see.
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The Main Display
Data recorded with Data-Trax is presented 
as distance-per-unit of time, e.g., cm/sec, 
exactly as it would be on a traditional paper 
chart recorder. The x-axis display is 
compressed or expanded using point and 
click icons in the Data-Trax toolbar. Data-
Trax’s display can smoothly scroll data at 
any speed. The display scroll rate is not 
determined by sampling rate, so you have 
full control over resolution and display. This 
is particularly useful when you  want to 
compress high-resolution data on the time 
axis to create a data overview. Currently the 
software can display 100,000 points per 
channel online and one million points per 
channel offline so you can see quite a bit of 
data at a glance. Data-Trax’s Main Window 
currently supports functions that can show 
you the real-time rate, integral or any of 16 
online analyses. Each of these is set up from 
a single click in the Main Window. Data-Trax
also has an “Analysis Window” where 
students can make more in-depth 
measurements and build lab reports. There 
are 31 different kinds of measurements 
supported in this window.

Main Display
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AutoScale
A single button allows you to find the 
data on a channel, wherever it is, center
it and expand it to fill the available 
channel space. AutoScale used with 
high-resolution recorders ensures that 
you will never again lose data because 
they are “out of range or off scale“. 

Cursors
Most measurements students make on 
recorded data involve a distance in time 
or a difference in amplitude. For this 
reason, Data-Trax places two easy-to-

move cursors in each display of data. 
Data-Trax displays the difference in time 
and the difference in voltage (or 
calibrated units) between the cursors. 
Cursors can be moved with the mouse, 
or for precise placement, with the arrow 
keys on the keyboard.

Real World Units
Data-Trax allows you to calibrate the 
displayed data in any unit that you 
choose. Reading your data in mmHg or 
grams or micro amps takes the 
guesswork out of analysis.
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Real-Time Marks
Researchers can insert “Text Marks” 
from the keyboard into their data to 
indicate when events like drug 
delivery or stimulus points are 
occurring. Marks are easy to search 
and the ”Go To Mark” feature will 
take you to a selected event from 
anywhere in the data. For reporting, 
researchers can position the text in 
a given mark over the data it applies 
to, just like writing on chart paper.

Twin DACs (WPI-118 only)
Data-Trax allows you to program  
two independent analog 
outputs.They can be used as 
independent stimulator outputs, or 
as linear controls for pumps or other 
hardware that accept an analog 
voltage as control. Built-in wave 
protocols include pulse, step, pulse 
train and DC. The two outputs can 
be combined to produce more 
complex protocols.

Digital Inputs
Up to eight digital inputs can be 
configured from Data-Trax. Raw 
data, count frequency, and open 
times can be displayed in real time. 

Digital Output
Up to eight digital outputs can be 
configured from the Data-Trax
software. Digital outputs can be 
used to control valves or relays in 
the experimental rig, or they can be 
configured in parallel to control 
serial devices. Output sequences of 
events are created

from an easy-to-use sequence builder that can 
include both the digital outputs and the analog 
outputs. Sequences are remembered by Data-
Trax and  can be called manually or 
automatically. 

Lab Settings
Settings or templates for the various lab 
protocols are stored in the  program’s settings 
menu. Each setting can include a Lab 
procedure  and Journal format, as well as the 
program acquisition and analysis settings. This 
makes changing program settings to 
accommodate different experiments point-and-
click easy.

Free Upgrades and Built-in Site License
Data-Trax software upgrades are free. Better 
yet, Data-Trax may be freely distributed and 
copied to other lab computers. That means that 
researchers can record data in the lab and work 
on analysis and lab reports at their leisure in 
different locations. Data-Trax is provided on an  
open license so you can record data in the lab 
and analyze it in your office without buying 
multiple copies of the software.

Units Windows

Stimulator Window

Input/Output Window
Marks Window
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Not just data acquisition, but powerful analysis too!
Today’s analog to digital converters make acquiring data very easy. The challenge to all 
users is to extract meaning from the mountains of recorded data in order to generate 
conclusions, reports, and Nobel Prizes. This process is called  analysis. Built into the Data-
Trax data recording software is a powerful array of data analysis tools. The variety of tools 
available strike a balance between the straightforward, general operations that everyone 
uses and the vertical, complex routines that only YOU use. So, Data-Trax is a powerful 
analytical tool that can go to work on data right away, or be customized to execute very 
specific, complex analysis routines. Analysis in Data-Trax is divided into five types or kinds, 
each addressing specific analytical requirements.

Analyses of the Second 
Kind — Reduced Data
Functions in this class take a user- elected 
group of data points and “digests” them to a 
single value. These values are then saved to 
an on-board Journal where they can be 
saved or exported to other programs. There 
are currently 31 functions of this type 
available within the Data-Trax software. 
Analyses of the Second Kind that are
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Analyses of the First 
Kind — Wave-to-
Wave Transforms
Each of these functions takes all 
of the data in a channel and 
applies a transform to the data. 
The transform converts the entire 
waveform described by the data 
points into a completely new 
wave that is displayed on an 
adjacent channel. Examples of 
these functions are the 1° 
derivative and the integral. 
Currently there are 27 functions 
of this type included in the Data-
Trax program. They are called 
from the right- click menu of a

channel and can be used on-line
or off-line. When used on-line, 
they can operate at the top 
acquisition rate of the program, 
100,000 samples per second. 
Analyses of the First Kind that are 
supported, include: Rate, 
Frequency, Period, Minimum, 
Maximum, Mean, RMS, Regular 
Integral, Absolute Value of 
Integral, First Derivative, Second 
Derivative, User Definable 
Channel Math Function, Digital 
Filter, Power, Gain Telegraph (25 
amplifiers supported), Calculated 
Cardiogram Leads (4), Cardiac 
Angle, HRV Power (3 bands), 
Spirometry Volume.

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE



specific. GENER AL events are the ones located in the Find 
dialog. Using stock parameters, Data-Trax can identify Minimums 
and Maximums, data above or below a specified level, or data at a 
particular time. The program can look for values at a mark 
containing a particular string, or any combination of these (e.g. 
look for a value 10 seconds after a comment containing the string 
“DRUG ”). The Find command can be made to automatically drop 
the values that it finds into a tab-delimited table that can later be 
opened in Excel, Matlab, or other analysis programs. 

marks the record with comments at the appropriate places. 
Commenting or marking in  this context accomplishes two things; it 
identifies the data points that need to be operated on, and it also 
provides the user with visual cues as to whether or not the 
software did its job in detecting the points that it was to find. Data-
Trax can be directed to export the found data as text or load it into 
a user-defined script. The Auto Mark can currently detect LVEDP, 
the QRS components of the ECG dichrotic notch, maximal 
response for organ or tissue bath studies, and spikes. Analyses of 
the Fourth Kind include: Auto Find: Min, Max, Threshold, Mark with 
Specific String, Time Auto Mark: R waves, LVEDP, Dichrotic
Notch, Maximal Response, Spike Detection, ECG Analysis. 

Analysis of the Fifth Kind — Scripting
It is impossible to include all of the analyses and plotting 
capabilities required for biological research in a single program. 
We have provided what we believe to be useful tools for the most
common kinds of analyses. In those circumstances where the 
built-in analysis tools fall short of what is required, we have 
provided a scripting function. A script is a program written in any of 
the languages supported by Data- Trax. Scripts appear as items in 
the Data-Trax Scripting menu. When elected, the script takes a 
user selected range of recorded data and executes the script on 
the data. Scripting languages supported: DADiSP, Python, 
MatLab, LabView, C++.  

supported, include: T1,Y1,T2,Y2,T2-T1 Y2-Y1, Maximum, 
Minimum , Maximum-Minimum, Mean, Mark, Count, Units, 
Standard Deviation, RMS, Maximum dV/dt, Minimum dV/dt, 
Mean dV/dt, dV1/dt, dV2/dt, Area, Integral, Absolute Value of 
Integral, Average of Maximums, Average of Minimums, 
Average of Means, Average Period, Count, Average of 
Maximum-Minimum

Analyses of the Third Kind —
Redisplayed Data
Redisplayed data involves the plotting of recorded data in an 
“Other than Y, T” format. Examples include the XY plot or the 
Fast Fourier Transform (FF T). Currently, Data-Trax 1.8 
supports XY and FF T. Measurements of areas, segment 
lengths and slopes, as well as data point values are 
available as “Second Kind” analyses from these windows.

Analyses of the Fourth Kind —
Detected Data Conditions
Data-Trax software can be used to identify Regions of 
Interest (ROI) in recorded data. Measurements can be 
extracted from these detected data points or areas, and 
then, be sent to the Journal where the measurements can be 
included in a report. The measurements can also be 
exported in a variety of formats. 
Data-Trax can detect events in two categories: general and 
specific. GENER AL events are the ones located in the Find 
SPECIFIC events are detected using algorithms to find the 
point or region of interest. The Left Ventricular End Diastolic 
pressure (LVEDP) and finding R waves or P waves in an 
ECG are good examples. Detection of these data points 
requires specific software that resides in the Data-Trax
program, accessible from the Auto Mark menu.  AutoMark 
allows the user to choose a detection algorithm and a data 
set. When the detection algorithm is completed, the software
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Record and Automark the “R” wave.

Easily export “R” values to Excel or other analytical
program for further analysis.

Analysis of the Third Kind (FFT) Capture “R” wave values and pass to the
Marks Window prior to export.
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The HM507 features 50MHz bandwidth capability in analog and digital mode, which 
is unique in its price range. According to the measurement task, the user can select 
between the advantages of analog or digital by pressing one pushbutton. The CRT  
display with its extremely high resolution, offers unsurpassed signal display 
quality in combination with an unmatched display update rate.
In digital mode each signal can be displayed with 2000 samples (200 
samples/div). The high X resolution also has the effect that, in comparison with LC 
and raster scan displays, the sampling rate in each comparable time base setting is 
significantly higher. This reduces the danger of alias signal display.
The ability to record even very low frequency signals down to 1mHz and single 
events, together with Pre or Post Trigger, are examples of the ad vantages of 
digital mode.
Additionally in digital mode, signal processing (average, envelope) can be 
performed as well as signal documentation in co mbination with external devices 
(e.g. PC) via the built in RS-232 interface. A suitable software program is supplied 
with the scope.
In addition to real time sampling, random sampling is now available too; the latter 
function allows you to record repetitive signals up to 50MHz. The demands for a 
distortion free “probe tip to screen“ signal display are met by the low noise, 8 bit 
flash A/D converters, avoiding noise problems typical for CCD and analog array 
converters. Two non volatile reference memories allow the comparison of signals 
with those already stored in memory.
Autoset significantly eases instrument operation; briefly pressing this button 
automatically optimises the instrument setting for almost any signal, and manual 
adjustments are only required for special cases (e.g. complex signals). 
Save/Recall allows you to store and recall 9 different instrument settings in a non 
volatile memory. Front panel settings and selected features are alphanumerically 
displayed on the screen (Readout). For example the results of cursor independent 
automatic measurement of frequency, period, dc- or ac voltages. Voltage, time, 
frequency, phase angle, gain, rise time, ratio X and ratio Y can be determined 
by manual cursor measurement in analog and digital mode. In the lat ter mode 
cursor supported rms and mean value measurement as well as a count function 
are available too. Probe factor input (x1 and x10) enables the correct display of 
deflection coefficients and voltages, without annoying calculation. The built-in 
calibrate menu allows closed-case adjustment procedures of the vertical-, trigger-
and  sto rage amplifiers. In it s class the HM507 offers unique characteristics for 
measurement and documentation.
Accessories supplied: Operators Manual and PC Software on CD-ROM, 2 Probes 1:1/10:1 and 
Line Cord.

Specifications
Vertical Deflection (analog/digital)

Operating modes: Channel I or CH II separate, CH I and II alternate or    
chopped (0.5MHz), Sum or difference from CH I and ±CH II
XY-Mode: via CH I (X) and CH II (Y)
Frequency range:                                                2x DC - 50MHz (-3dB)
Rise time, Overshoot:                                           <7ns, ≤ 1%
Deflection coefficient:                 14 calibrated steps (1-2-5 sequence)
1mV-2mV/div:                                                ±5% (DC to 10MHz (-3dB))
5mV-20V/div:                           ±3% (DC to 50MHz (-3dB)) with variable

>2.5:1(uncal.) to >50V/cm
Input impedance:                                                1 MΩ II 18pF
Input coupling:                                                 DC–AC-GD (ground)
Input voltage:                                               max. 400V (DC + peak AC)
Triggering                                                      (analog/digital)
Automatic (peak to peak):                            ≥ 0.5div, 20Hz – 100MHz
Normal with level control:                                    ≥ 0.5div, 0 - 100MHz
Indicator for trigger action:                                   LED
Slope: positive or negative
Sources: CH I or II, alternate CH I and CH II (≥ 0.8div), line (mains) and 
external
Coupling:                            AC (10Hz - 100MHz), DC (0 - 100MHz), HF

(50kHz - 100MHz), LF (0 -1,5kHz)
2nd Triggering (analog mode):    normal with level control and slope 
selection
External: ≥ 0,3Vpp (0 - 50MHz)
Active TV Sync Separator                       Field and Line, pos. and neg.

Horizontal Deflection

Analog
Time coefficients:                       22 calibrated steps (1-2-5 sequence),

0.5s/div – 50ns/div (± 3%), with
variable >2.5: 1(uncal.) to >1.25s/div
X-MAG. x10:                                                       up to 10ns/div. (± 5%)
Delay:                                                          140ms – 200ns (variable)
Holdoff time: variable to approx. 10:1
Bandwidth X-Amplifier:                                                 0 - 3MHz (-3dB)
X-Y phase shift: <3° below 120kHz
Digital
Time coefficients:        100s/div – 50ns/div (±2%), 29 cal. steps (1-2-5   
sequence)
X-MAG. x10: up to 20ns/div. (± 2%)
Bandwidth X-Amplifier:                                               0 - 20MHz (-3dB)
X-Y phase shift: <3° below 20MHz
Digital Storage
Operating modes: Refresh, Roll, Single, XY,     Envelope,    Average, 
Random-Sampling

Dot Join function: automatic
Max. sample rate, real time:                         100MSa/s, 8 bit flash A/D
Max. effective sample rate, random:                             2GSa/s
Pre-/Post-Trigger: -75% .... +100% (continuously)
Signal refresh rate: max. 180/s
Memory & display: 2k x 8bit per channel
Reference memory (EEPROM):                        2k x 8 bit per channel
Resolution (samples/div) in Yt mode:            X = 200/div, Y = 25/div
Resolution (samples/div) in XY mode:             X = 25/div, Y = 25/div

Operation / Display
Manual / Autoset: front panel switches / autom. parameter selection
Save/Recall:                                   9 user defined instrument settings
Readout:           display of instrument settings and measuring results
auto measurement:                   frequency/cycle, Vdc, Vpp, Vp+, Vp-
Cursor measurement (analog, digital):  ∆V, ∆t or 1/∆t (frequ.), gain,
rise time, ratio X, ratio Y, V to GND, phase angle
Cursor measurement (digital): pulse count, search (peak – peak, 
peak+, peak-), mean value (avm), effective value (rms)
Frequency counter:              4 digit (0,01% ±1 digit) 0.5Hz -100MHz
Interface (standard fitting): RS-232 (for instrument control and
signal data)
Option: data transfer via glass fiber: HZ70; Interface: HO79-6

Component Tester
Test voltage, frequency: approx. 7Vrms (open circuit), approx. 50Hz
Test current: approx. 7mArms (short circuit) One test lead is grounded 
(Safety Earth)

General Information
CRT: 8x10cm, internal graticule
Acceleration voltage:                                           approx. 2kV
Z-Input (Intens. modulation, analog):                         max. +5V (TTL)
Calibrator (square wave):            0.2V ±1 %, ≈ 1 Hz - 1 MHz (tr <4ns)
Line voltage:                                           100-240V AC ±10%, 50/60Hz
Power consumption:                                      approx. 46 Watt at 50Hz
Min./Max. ambient temperature:                                  10°C...+40°C
Protective system:                 Safety class I (EN 61 010, IEC 1010-1)
Weight: ca. 6.0kg, 
Color: techno-brown
Cabinet: W 285, H 125, D 380 mm
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●2GSa/s Random Sampling Rate
●100MS/s Real Time Sampling Rate
●2 Channels, DC-50MHz, 1mV-20V/div., Component Tester
●100MHz Frequency & Period Counter 4 Digit Resolution
●7 Automatic Measurement Routines, Built-in Calibrate Menu
●9 Different Instrument Settings in Nonvolatile Memory
●Autoset, Readout, Cursor Measurement, Save/Recall, RS-232 
Interface
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50MHz Analog50MHz Analog-- DigitalDigital--Oscilloscope HM507Oscilloscope HM507



SR-5M SR-6M

These stereotaxic instruments are designed specifically for mice. The mouthpiece, nosepiece, and auxiliary ear 
bar are all well thought out for improved ease-of-use. The mouthpiece and nosepiece are made slimmer and 
smaller to fit with the tiny mouth of a mouse. The fore-and-aft and up-and-down adjustments of the 
mouthpiece/nosepiece have become more sensitive and functional, allowing smooth and quick setup by one-hand 
maneuvering. The improved auxiliary ear bar allows you to feel the delicate holding touch and the built-in spring 
permits one-hand maneuvering as well as simple one-touch locking. When not in use, the auxiliary ear bar can be 
disassembled for cleaning.

Commonly used in conventional models, the 18.70mm AP frame bar permits the use of various accessories other 
than the supplied SM-15 stereotaxic micromanipulator. 

*The easy-to-replace ear bars (pointed tips) of the auxiliary ear bar are available in different angles and diameters. Consult us 
for specific requirements such as requiring secure fixation or preventing the rupture of an eardrum.

* 

AP frame bar size
Narishige produces world standard 18.7mm square shape AP frame bar. 
Please be advised when mounting on your existent frames since our 
stereotaxic manipulators are tailored for 18.7mm AP frame bar.
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Specifications
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SRSR--5M/6M Stereotaxic Instrument (for Mice)5M/6M Stereotaxic Instrument (for Mice)
Stereotaxic Instruments for Mice

Accessories SM-15 Stereotaxic Micromanipulator,
EB-5N Auxiliary Mouse Ear Bar

Dimension, Weight SR-5M: W400 x D300 x H110mm, 8.75kg 
SR-6M: W400 x D300 x H110mm, 9.2kg



SR-5R SR-6R

These stereotaxic instruments are designed specifically for rats. The mouthpiece, nosepiece, and auxiliary ear bar 
are all well thought out for improved ease-of-use. The mouthpiece and nosepiece are made slimmer and smaller 
to fit with the tiny mouth of a rat. The fore-and-aft and up-and-down adjustments of the mouthpiece/nosepiece 
have become more sensitive and functional, allowing smooth and quick setup by one-hand maneuvering. The 
improved auxiliary ear bar allows you to feel the delicate holding touch and the built-in spring permits one-hand 
maneuvering as well as simple one-touch locking. When not in use, the auxiliary ear bar can be disassembled for 
cleaning.

Commonly used in conventional models, the 18.70mm AP frame bar permits the use of various accessories other 
than the supplied SM-15 stereotaxic micromanipulator. 

*The easy-to-replace ear bars (pointed tips) of the auxiliary ear bar are available in different angles and diameters. Consult us 
for specific requirements such as requiring secure fixation or preventing the rupture of an eardrum.

* 

AP frame bar size
Narishige produces world standard 18.7mm square shape AP frame bar. 
Please be advised when mounting on your existent frames since our 
stereotaxic manipulators are tailored for 18.7mm AP frame bar.

SRSR--5R/6R Stereotaxic Instrument (for Rats)5R/6R Stereotaxic Instrument (for Rats)
Stereotaxic Instruments for Rats

Accessories SM-15 Stereotaxic Micromanipulator,
EB-5N Auxiliary Mouse Ear Bar

Dimension, Weight SR-5R: W400 x D300 x H110mm, 8.75kg 
SR-6R: W400 x D300 x H110mm, 9.2kg
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The method used by this puller is to pull the glass capillary vertically
using the gravitational force of its own weight. For more versatility, 

two modes are provided: a single pull, which pulls at one stretch, 
and a double pull in which the setting is change in mid-process. 
The PC-10 can therefore produce long, thin microneedles for injection 
purposes, and firm microelectrodes for patch clamping. The change of 
setting in the double pull mode can be preset and then performed
automatically, which represents a drastic saving of labor over 
conventional methods. Digital values, with the maximum output of
the electromagnet and heater represented as 100, are shown on 
the display and the heater output is continually increased, making 
accurate mass production easier. This puller has several simple 
features to enhance ease of use, such as the employment of 
two weights (light and heavy) for tension adjustment.

Specification

Consumable
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PCPC--10  Puller10  Puller
Vertical pull type with automated double mode for improved 
versatility

Model Product Description

PC-10H Heater Kanthal wire (x5)

Accessories included GD-1 Glass Capillary with filament, 
Spare Heater, Power Supply Cable

Power source AC100V(+-5%), AC120V(+-5%), 
AC220V(+-5%), AC240V(+-5%)

Power consumption Approx. 80W

Heater level 100 = heater voltage 2.5V

Weight Approx. 25g x 2, Approx 100g x 2

Dimensions/Weight W205 x D190 x H185mm, 6.0kg
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The PE-21 is an updated version of the former model PE-2, long established as the Ecclecs 
and tower type, featuring new electrical characteristics for greater safety and stability. Like 
the conventional type, it stretches the glass capillary vertically, by using the gravitational 
force of its own weight and that of the magnet. The glass capillary is fixed by the drill check 
method, and capillary sizes ranging from O.D.2 to O.D.4mm can be used. From capillaries 
O.D.2 to O.D.4mm thick, the PE-21 can produce the long, comparatively firm electrodes 
used for nerve center experiments, or multibarreled electrodes combining three, four and 
seven O.D.1mm glass capillaries. The magnet and heater are adjusted from the digital 
display, where the maximum output of each is represented as 100: this makes adjustment
easy and contributes to greater accuracy in mass production. By combining two 

conventionally separated units into one, this model saves a considerable amount of 
space.

Specification
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Consumable

PNPN--21 Puller21 Puller
Producing multibarreled electrodes, thick glass tubes and 
other special microneedles

Model Product Description

PE-21HA Straight heater for PE-2/21 Straight Kanthal wire (x5)

PE-21HB Coil heater for PE-21 For 2mm Kanthal wire (x5)

PE-21HC Coil heater for PE-21 For 3mm Kanthal wire (x5)

PE-21HD Coil heater for PE-21 For 6mm Kanthal wire (x5)

Accessories included

G-2 Glass Capillary, G-3 Glass Capillary,
Spare Heater, Chuck Handle, Power supply 
cable
PE-21HC (for 3mm) is integrated

Power source

AC100V(+-5%), 50/60Hz
AC120V(+-5%), 50/60Hz
AC220V(+-5%), 50/60Hz
AC240V(+-5%), 50/60Hz

Power consumption Approx. 500W at max

Heater Current Approx. 17A

Heater Voltage Approx. 6V

Dimensions/Weight W280 x D280 x H600mm, 20.5kg
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This puller uses a pulling method by which a glass capillary is 
fine-drawn using electromagnetic force. The long draw-out 
volume and employment of a strong electromagnetic solenoid 
enable the production of long, sharp microneedles. The pulling 
tension can be adjusted over a wide range, from weak tension 
for gradual pulling of the glass capillary at the beginning to 
strong tension for the single-stretch draw-out required to make 
a long, thin microneedle. The heater uses a platinum plate 
which heats up quickly, so pulling can begin immediately, 
with no time-lag. Digital values, with the maximum output of the 
electromagnet and heater represented as 100, are shown on 
the display, making it easier to mass-produce large quantities 
of identical microneedles of uniform quality.

Specification

Consumable
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PN 3PN 300-- PullerPuller
Puller for producing long, thin, sharp microneedles

Model Product Description

PN-3H Heater for PN-30 Platinum board 3mm (x3)

PN-30H Heater for PN-30 Platinum board 6mm (x3)

Accessories included

GD-1 Glass Capillary with filament, 
Spare Heater,
Heater Reshaping Tool, Power Supply 
Cable,
Allen Wrench

Power source AC100V(+-5%), AC120V(+-5%), 
AC220V(+-5%), AC240V(+-5%)

Power consumption Approx. 250W

Heater level 100 = heater voltage 1V

Magnet level 100 = magnetic voltage 36V

Dimensions/Weight W300 x D190 x H230mm, 7.7kg
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Programmable twoProgrammable two--stage micropipette stage micropipette 
pullerpuller

PUL-2 is a microprocessor-controlled two-stage 
puller for making glass micropipettes or 
microelectrodes used in intracellular recording, 
patch clamp studies, or microinjection. It can 
produce pipettes with tip diameters from less 
than 0.1 micron to tens of microns. Heat setting 
is digitally controlled with 0.1% accuracy. 
Pulling length can be adjusted to control the 
taper of the pipette.
This two-stage puller is a compact, versatile, 
reliable workhorse at a very reasonable cost. 
The microprocessor in combination with LED, 
digital display and sound generator makes the 
PUL-2 easy to use and foolproof. Controls are 
intuitive and self-explanatory. Every keypad 
function is confirmed or rejected with an audible 
signal. 
The digital display indicates heat setting or the 
status of an operation. An LED indicator 
confirms that the glass capillary is properly 
installed at the initial pulling position for better 
reproducibility. Two-stage pulling is 
automatically accomplished according to the 
microprocessor setting, with no need of hand 
intervention. Heat settings for both stages can 
be stored in memory. 
The permanent memory stores up to 99 heat 
settings. Another unique feature of this puller is 
the high quality switching power supply that not

PUL-2 Specifications
Heater Element Nickel-chromium coil
Pulling Force Gravity, selectable at

250g & 330g
Max. Capillary Length 210 mm
Min. Capillary Length 55 mm
Memory 99 sets
Power 90-240 V, 50/60 Hz.
Dimensions 21x 21 x 20 cm
Shipping Weight 15 lb

The importance of the multistage 
puller
A single-stage puller is good only for 
producing intracellular electrodes that have 
less than 0.1 micron tips. When the pull starts, 
the glass is too soft for a larger tip to form. For 
pulling pipettes with a tip larger than 0.1 
micron, a two (or more) stage puller is 
required. The first pulling stage produces a 
thin section on the capillary. The pulling force 
is then more concentrated on the thin section, 
on which the stress is increased during the 
second pulling stage. With concentrated force 
during second stage pulling, the capillary can 
be separated at a lower temperature (i.e., 
higher glass viscosity) to form a larger tip. By 
controlling the pulling length of the first pull, 
PUL-2 can produce tapers suitable for most 
applications.

only reduces size and weight and can be used anywhere in the world without 
worry about the line voltage differences, but also solves the problem of pulling 
reproducibility due to line voltage fluctuation. Heating voltage can be controlled 
within 0.1% accuracy even when line voltage fluctuates from 90 to 240 VAC.

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE
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In patch clamping, contact is made between the electrode and the
cell membrane to measure cell potential, without damaging the cell
membrane. This microforge assists the process by using fire-polishing 

technology to polish the microelectrode tips. A powerful microscope 
(525x total magnification) is included for making electrodes with tips 
less than 2um. Independent, easy-to-operate manipulators are
provided for both heater and electrode. A fine movement unit on the 
side of the heater moves vertically to bring the heater closer to the 
tip even under high magnifications. The heater is made smaller so 
as not to get in the way and is turned ON/OFF with a foot switch. 
The electrode holder is in the form of a leaf spring, which is easy 
to detach/attach, and the narrower operating area facilitates ease 
of use.

Specification
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Consumable

MFMF--830 830 MicroforgeMicroforge
Powerful microscope mounted to produce microelectrodes for 
patch clamping

Accessories included Foot Switch, Spare Heater, Spare Lamp,
Power supply Cable, Allen Wrench

Movement range

Heater manipulator: X14mm, Y14mm, Z14mm
Heater manipulator vertical fine movement: 20mm
Electrode manipulator: Y12mm, Z28mm
Microscope focus movement range: 30mm

Magnification 75x/525x (Eyepiece: 15x, Objective lenses: 5x and 35x)

Glass capillary O.D.1mm - O.D.1.5mm

Power source

AC100V(+-5%), 50/60Hz
AC120V(+-5%), 50/60Hz
AC220V(+-5%), 50/60Hz
AC240V(+-5%), 50/60Hz

Power consumption Approx. 35W

Dimensions/Weight W200 x D350 x H300mm, 6.5kg

Model Product Description

PT-A Platinum heater 100μm x 300mm
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Reflecting Narishige's long practical experience, the MF-900 offers a wide 
range of functions for making many different kinds of microtools 
by processing microneedle tips. An easy-to-use manipulator is provided 
for operating the heater and pipette, and the microscope is operated 
three-dimensionally with control close to the operator's hand. 
Separate rotation mechanisms for vertical and horizontal movement 
allow the pipette to be approached at any angle, while a special
device in the heater section can form it into any required shape. 
As well as conventional scales, a protractor to measure angles 
is provided on the microscope eyepiece. With the heater turned 
ON/OFF via a foot switch, and the heater section integrated 
into the microscope body, all control actions are performed easily 
and precisely close to the operator's hand.

Specification
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MFMF--900 900 MicroforgeMicroforge
Multiple functions for making different kinds of microtools

Accessories included
MF-900F Foot Switch, Power Supply Cable,
Allen Wrench, Spare Heater, Spare Lamp,
Silicone Rubber Gasket

Movement range
Heater manipulator: X14mm, Y14mm, Z14mm
Pipette manipulator: X12mm, Z28mm
Microscope: X approx. 7mm, Y30mm, Z approx. 8mm

Magnifications 50x/100x (Eyepiece: 10x, Objective lenses: 5x and 10x)

Glass capillary O.D.1mm

Power source

AC100V(+-5%), 50/60Hz
AC120V(+-5%), 50/60Hz
AC220V(+-5%), 50/60Hz
AC240V(+-5%), 50/60Hz

Power consumption Approx. 35W

Dimensions/Weight W200 x D350 x H300mm, 6.1kg



Consumable

Optional accessories

Consumable
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Model Product Description

PT-B Platinum heater 150μm x 300mm

Model Product Description

PT-A Platinum heater 100μm x 300mm

Model Product Description

PE-21HA Straight heater for PE-2/21 Straight Kanthal wire (x5)

PE-21HB Coil heater for PE-21 For 2mm Kanthal wire (x5)

PE-21HC Coil heater for PE-21 For 3mm Kanthal wire (x5)

PE-21HD Coil heater for PE-21 For 6mm Kanthal wire (x5)



Clean, high quality glass for 
making micropipette electrodes 
and other research implements 
Standard, no Filament
WPI offers a wide spectrum of high-quality glass capillaries. 
We take pride in our ability to ship your glass order within 48 
hours. If you need a special glass that does not appear in our 
catalogue, please call us. We will make every effort to 
provide it for you.

Fire-Polished glass 
capillaries are easier to 
insert into microelectrode 
holders without damaging 
the gasket. More importantly, 
fire- polished glass won’t 
scratch the chloridized wire 
used in a recording electrode. 
Fire-polishing does not affect the glass’s  

mechanical or electrical properties.

Borosilicate glass capillaries: Close dimensional 
tolerances assure microelectrode uniformity and 
reproducibility. Available in one-, two-, three-, five- and 
seven-barrel configurations; a complete range of single barrel 
thin-wall sizes; and a variety of special configurations. 
Capillaries with filaments contain a solid filament fused to the
inner wall, which speeds filling of electrodes. Capillaries with
or without inner filaments are available for making 
microelectrodes in a wide range of diameters.
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Single Barrel standard wall thickness capillaries are offered either with or 
without inner filaments for quick filling in a variety of lengths and diameters. 
Two usable electrodes can be made from one 6-inch length.

To select the best patch clamp glass for your experiments, we have 
evaluated available glass types in terms of the four properties most 
crucial to successful patch clamp studies: 
The softening temperature determines how easily each glass type 
can be pulled to the desired shape and the extent to  which it can 
be heat polished. Glass with a high softening temperature is difficult 
to pull and causes unnecessary wear on the heating element of the 
puller. This makes it very hard to make electrodes that are 
reproducible and of consistent quality. Patch clamp glass with a low 
softening temperature is preferred; however, higher softening 
temperature glass is stronger.
Electrical properties determine how much noise the glass is likely 
to produce in recording situations.  The lower the product of 
dielectric constant times the loss factor, the smaller the equivalent 
noise current the glass will produce (Rae and Levis, Methods in 
Enzymology, 207, p67, 1992). Patch clamp glass with good 
electrical properties is critical especially in single-channel recording. 
Sealability: It is not clear what factors determine the sealing ability 
of the patch to the glass. Almost any glass can form a gigohm seal 
under the right conditions. Different glass types vary, 
however, in how easily they form a seal. It is important 
to select a patch clamp glass that seals easily. Good fire 
polish is critical for seal (see DMF1000). 
Leachable components: Substances leached from 
glass can alter channel behaviour. Since different 
channels are sensitive to different glass components,
it is best to record one type of channel with several 
different kinds of pipette glass to eliminate any 
artefact  due to the glass. 

WPI offers capillary tubing made from two glass types widely used 
in constructing patch clamp electrodes. The significant 
characteristics of each are as follows: 
PG52151-4, PG52152-4 and PG52165-4 are prepared from 
Schott #8250 glass (equivalent to Corning #7052), one of the most 
widely used patch clamping glasses. This is a specially formulated 
borosilicate glass with a softening temperature that is 110°C lower 
than regular borosilicate glass (Corning 7740, or Pyrex). It has
excellent sealing properties for most cells. Electrical properties are 
also very good.
PG10150-4 and PG10165-4 are composed of Corning #0010 
glass, a high lead content (22% PbO) glass. Its thermal and 
electrical performance is between the Schott #8250 and Corning 
#8161 glasses described above. It is much more economical than  
Corning #8161 glass. It has been found that this glass causes 
much less alteration in channel behaviour than Corning #8161 and
Schott #8250 glass (Furman and Tanaka, Biophys. J. 53, p287, 
1988).
Patch clamp capillaries do not have microfilaments.

Patch Clamp Capillary Glass

SingleSingle--BarrelBarrel Glass CapillariesGlass Capillaries
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Special Configuration
Borosilicate Capillaries
Septum Theta offers superior cell impalement. The 
natural bevel resulting from the prominent spear-like 
projection of the septum gives microelectrodes a 
sharp, spear-point tip. This style has low resistance for 
use as a single microelectrode, and it can be used to 
make superior double-tipped microelectrodes with low 
trans-tip coupling. The natural bevel of Septum Theta 
also significantly increases the effective tip cross-
section. As supplied, the width of the septum is 
approximately 0.2 mm; wall thickness is approximately 
0.2 mm.
Piggyback glass consists of a pair of borosilicate 
capillaries fused together during manufacture. One 
barrel is larger than the other, and both have inner 
filaments for quick filling. Piggyback glass makes it 
simple to fabricate two-barrel electrodes with a 
significant tip diameter differential. 

Borosilicate glass rod
1.0 mm diameter — for making 
tools, probes, tips
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Two.Barrel Three-Barrel Five-Barrel Seven-Barrel

Multi-barrel configurations are designed  
especially for microiontophoresis. Because 
the  capillaries are fused together during 
manufacture, you will not need to twist them 
while pulling to seal the tips together. An inner 
filament in each barrel makes filling easy and 
fast. 
Also see PolyFil for a novel way to connect 
multi- arrel pipettes
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MultiMulti--Barrel Glass CapillariesBarrel Glass Capillaries



ThinThin--Wall Glass CapillariesWall Glass Capillaries
Clean, high quality glass for making micropipette electrodes and other 
research implements

WPI offers a wide spectrum of high-quality glass capillaries. 
We take pride in our ability to ship your glass order within 48 
hours. If you need a special glass that does not appear in our 
catalogue, please call us. We will make every effort to 
provide it for you.

Fire-Polished glass capillaries re easier to insert 
into microelectrode holders without damaging 
the gasket. More importantly, fire-polished glass 
won’t scratch the chloridized wire used in a 
recording electrode. Fire-polishing does not 
affect the glass’s mechanical or electrical 
properties.
Borosilicate glass capillaries: Close 
dimensional tolerances assure microelectrode 

uniformity and reproducibility. Available in one-, two-, three-, 
five- and seven-barrel configurations; a complete range of 
single barrel thin-wall sizes; and a variety of special 
configurations. Capillaries with filaments contain a solid 
filament fused to the inner wall, which speeds filling of 
electrodes. Capillaries with or without inner filaments are 
available for making microelectrodes in a wide range of 
diameters . Single Barrel standard wall thickness capillaries 
are offered either with or without inner filaments for quick 
filling in a variety of lengths and diameters. Two usable 
electrodes can be made from one 6-inch length. Thin Wall 
single barrel capillaries are offered
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both with or without inner filaments. 
The concentricity of this material 
provides excellent strength. 
Micropipettes made from thin wall 
capillaries have fine tips with a short 
taper. 
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Ag/Ag/AgClAgCl HalfHalf--CellsCells
New, improved sintered pellets with lower resistance and high 
strength. Stable and well balanced in the presence of current, 
these small and inexpensive half-cells are easy to work with as 
bath electrodes. 
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A very high quality non-irritating conductive 
multipurpose electrode gel for use with skin 
electrodes that are not pre-gelled. Ideal for 
use in EEG , ECG, and EMG applications. 

Tube contains 8 oz. (250 g).
Shipping weight: 1 lb. (0.5 kg).
GEL100 Conductive Electrode Gel

shielded cable (shielding is connected to 
an additional 2 mm grounding pin); and 
1.5 mm DIN safety socket with 1 meter 
unshielded cable (the 1.5 mm DIN safety 
socket will fit WPI’s DBA digital biological 
amplifier and most of modern input design 
bioamplifiers). All electrodes require 
adhesive disks (e.g., WPI's ADD200 
series) and recording gel (GEL100). Bulk 
discount orders are possible and trade
inquiries are also welcome. 
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BetterSkinBetterSkin™ Electrodes™ Electrodes
● WPI’s unique Ag/AgCl pellet manufacturing 
process gives increased mechanical strength 
for extra durability 
● Highly porous surface for low impendence, 
high current passing capability and stable, low 
noise measurements
● High flex cable comes in shielded and 
unshielded form (Carbon fiber cable for NMR 
environment is available upon request)
● Strong epoxy house increases durability and 
makes cleaning easy
●

WPI's new BetterSkin™electrodes are 
high quality Ag/AgCl reusable surface-
mounted electrodes designed to be used 
for the acquisition of all biopotentials. 
Each electrode is fabricated using an 
optimum quality sintered Ag/AgCl pellet 
encased within a strong epoxy housing 
designed to have an extended lifetime. 
The result is a superior electrode that 
provides accurate and clear transmission 
of even the smallest surface biopotentials. 
In comparison to standard “stamped” 
metal electrodes and Ag/AgCl disposable 
electrodes, WPI's BetterSkin electrodes 
provide increased stability, lower noise 
and lower offset voltage during surface 
biopotential recording. These features are 
particularly important during measurement 
of very small potential signals, such as 
EMG or EEG recording. 
Four BetterSkin electrode sizes are 
currently offered: 7-mm, 13-mm, 16-mm 
and 19-mm (OD). The 7-mm electrodes

are designed for use where close spacing 
between biopotential recording sites is 
required. The medium sized electrodes 
(13-16 mm OD) are general purpose 
electrodes and appropriate for most 
applications. The 19-mm large size 
electrodes are designed for optimal 
surface skin contact for use during long-
term biopotential recording. Three different 
connector and cable combinations are 
offered: a 2-mm pin with 1 meter 
unshielded cable; a 2-mm pin with 1 meter

Conductive Electrode Gel
Disposable Ag/AgCl Snap Electrodes
Disposable Ag-AgCl snap adhesive electrodes. Pre-gelled for 
simple peel and stick application. An ideal resting ECG electrode. 
Size: 0.875 x 1.75 inches. (Electrode lead available separately.)

Ag/AgCl PROBES & Ag/AgCl SNAP ELECTRODES

Ultra-high purity material for low offset and drift
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Micropipette Holders & Half cellsMicropipette Holders & Half cells
WPI’s microelectrode holder-half-cells couple fluid-filled glass
micropipettes to high input impedance amplifiers. A Ag/AgCl pellet 
(or a silver wire) molded into the holder body provides stable 
potential. Electrical connection is made via male 2 mm pins or 
female 2 mm sockets. The pipette may be mounted axially or at 
right angles to the holder. Pipettes are held with screw-caps or 
rubber gaskets (without caps). Filling WPI microelectrode holders 
with electrolytes containing chloride results in stable electrode 
potential. Suitable electrolytes include KCl, NaCl and CaCl2. 
Holders are supplied for standard WPI single capillary tubing of 1.0, 
1.2, 1.5 and 2.0 mm outside diameters. (Call WPI regarding custom 
designs for other glass diameters.) The holder style you select will 
depend on your experimental application, space, and 
instrumentation.

Hints for selecting and ordering micropipette holders
1. Determine the required electrical connection on the holder:  for
example, if you wish to connect the holder to a 2 mm pin  you 
should select a holder equipped with a 2 mm jack. Most WPI probes 
require a holder equipped with a 2 mm jack. 2. Decide on the 
required alignment of the electrical connection: either in-line with the 
glass pipette, or at a right angle to it. Space considerations in your 
experimental setup and requirements imposed by other pieces of 
equipment typically determine which alignment is appropriate. 
3. Determine if you want to hold the glass pipette by a rubber gasket 
(e.g., MEH1S) or a screw-cap (e.g., MEH3S). Rubber gaskets offer 
easier insertion and removal of glass pipettes whereas screw-caps 
provide more secure mounts for micropipetters.
4. Choose a holder with either a silver wire or a silver/silver chloride 
pellet for the metal/liquid coupling. Silver/silver chloride pellets 
provide a more stable low-noise baseline which is important for low-
noise DC recording. Pellets require the glass pipette and holder to 
be free of air bubbles to achieve a good connection. Silver wire
holders are durable and are easier to use when the holder is 
equipped with a pressure port because the fluid in the pipette does 
not have to be filled to the top of the pipette to achieve a good 
electrical connection
5. Choose a holder equipped with a pressure port only when you 
want to pressure inject liquid from the pipette. Two types of ports 
are available: 2.0 mm O.D. and standard “syringe-style” luer. The 
luer port is often recommended because it makes assembly and 
disassembly much easier. Quick-connect luer fittings for four 
common sizes of tubing (1/16", 3/32", 1/8", 5/32" I.D.) are included 
with each luer-equipped holder. 
6. Some non-WPI preamplifiers or headstages cannot be mounted 
on micromanipulators. In such cases, a holder equipped with a rod 
(e.g., MEH8) permits the holder to be conveniently mounted on a 
micromanipulator. 
7. Finally, remember to specify the O.D. of the glass you will be 
using when you place your order. MEH6RF/SF is designed primarily
for use with the Model 900A Micropressure System; EHB1 for use in 
electrode bevelling; and MEH3SW for microtitration of chloride with 
a silver wire as the electrode and a solution of silver nitrate filling the 
holder. MPH models do not contain Ag/AgCl half-cells and are used 
for pressure injection of substances through microelectrodes. 
PicoNozzle, used for pressure injection with PV800 Series 
PicoPumps, includes an MPH6S holder — which may also be used 
to couple a micropipette to a syringe. APEH models are also 
designed for use in pressurized injection procedures.
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Drift and electromagnetic disturbance are critical problems in patch clamping work. 
This mechanical micromanipulator was developed specifically for patch clamping:
it does not employ a liquid hydraulic system (which is prone to drift caused by 

temperature changes), has no spring (a common cause of mechanical drifting), 
nor a motor (which is a source of noise). Its body is designed to absorb vibrations, 
so that even at high magnifications, problems of jittering are virtually
non-existent. Based on a drum type design, which is highly reputed as a 
liquid hydraulic method, and with a very stable center of gravity, this 
model provides exceptionally steady and stable performance. The overall 
design is compact, so installation requires a minimum of space. 
With coarse and fine manipulators integrated in the compact body, 
this model handles a full range of required movements, from moving a 
microelectrode into the microscope view field to making contact with 
the cell.
*For attachment to the microscope, a suitable adaptor is required 
(sold separately).
*The micromanipulator can be mounted directly on the isolation table.
*This model can be firmly fixed to any part of the isolation table with NMN-C magnetic stand (sold separately).
*AP-14/AP-13-3 patch clamp headstage holders can be attached on the UST-2 solid universal joint, incorporated 
in the manipulator .

Achieving low vibration operation
The slider, which is one of the main mechanisms of a micromanipulator, actually consists of two independent 
sliders ? one used inside, the other outside. When the operator touches the control knob, which is connected to 
one slider, vibrations are caused. To overcome this problem, the control knob is fixed independently, separate 
from the slider.
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Specifications

NMNNMN--21 Micromanipulator21 Micromanipulator
Manual operation minimizes jitter for simplicity and high performance

Accessories included UST-2 Solid Universal Joint, Fixing Plate,
H-1 Electrode Holder, Allen Wrench

Coarse X15mm, Y15mm, Z15mm
Full rotation of knob: approx. 4mm

Movement range

Fine
X6mm, Y6mm, Z6mm
Full rotation of knob: 250um
Minimum graduation: 1um

Dimensions /Weight W110 x D170 x H105mm, 930g



MHWMHW--3 Three3 Three--axis Water Hydraulicaxis Water Hydraulic
MicromanipulatorMicromanipulator
Acclaimed water hydraulic manipulator for patch clamping
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Specifications

Accessories included B-9 Ball Joint, H-11 Electrode Holder, Allen Wrench

Coarse
X30mm, Y30mm, Z30mm
Full rotation of knob: approx. 4mm

Fine
X2mm, Y2mm, Z2mm
Full rotation of knob: 50um
Minimum graduation: 0.2um

Control unit W115 x D115 x H132mm, 1.6kg

Drive unit W155 x D155 x H100mm, 900g
Dimensions /Weight

Movement range

This was Narishige's first water hydraulic 
micromanipulator specially designed for patch 
clamping. Its water hydraulic system has a lower 
coefficient of expansion than an oil hydraulic system, 
and allows precise movement. A 1:5 cartridge is 
incorporated to minimize drifting. The large, rigid driving 
unit enables fine movements and coarse manipulations 
and a sturdy ball joint is also used. Installation is made 
more rigid by securing attachments with a double adaptor, 
eliminating direct attachments to the bar. The drum type 
control unit has a large handle for precise operation and 
high linear repeatability. Overall, design considerations 
are focused on precision movement and stability over 
long periods of time. This model set the standards for
subsequent models of micromanipulator for patch clamping.

*For attachment to the microscope, a suitable adaptor is required (sold separately).
*The micromanipulator can be mounted directly on the isolation table.
*This model can be firmly fixed to any part of the isolation table with GJ-12 thintype magnetic stand (sold 
separately).
*AP-12/AP-13-2 patch clamp headstage holders can be attached on the B-9 ball joint, incorporated in 
the manipulator .
*Combining the ball joint that attaches the micromanipulator with MHW-4 single-axis water hydraulic 
micromanipulator enables four-dimensional remote controlled movement.



This water hydraulic micromanipulator has been developed 
for patch clamping. Employing the principle of leverage in 
the drive unit makes it possible to reduce the extent of 
movement to only 1/5 of conventional models. A water
hydraulic system, less affected by temperature changes, 

is employed in combination with a 1:5 cartridge, which 
significantly reduces drift to as little as 1/100 of that 
experienced with an oil hydraulic manipulator. For 
more stability against vibration, a large, rigid coarse 
manipulator is equipped, with the UST-1, which can be 
firmly fixed to the manipulator while maintaining the 
setting of the pipette angle. Use of a drum type control 
section, which allows precise operation, makes this 
model ideal for experiments that require very fine
movement and excellent stability over long periods 

of time.
•For attachment to the microscope, a suitable
adaptor is required (Type C, sold separately).
•The micromanipulator can be mounted directly on the isolation table.
•This model can be firmly fixed to any part of the isolation table with GJ-12 thintype magnetic stand (sold 
separately).
•AP-14/AP-13-3 patch clamp headstage holders can be attached on the UST-1 solid universal joint, 
incorporated in the manipulator.

Principle of leverage
Using this principle, the force on the power point can be increased or decreased in relation to the distances 
between the supporting point and the power and working points ? which enables the MLW-3 to make finer 
movements (by a factor of 1/5) than by using the conventional drive principle. The equipment is placed at the back 
of the hydraulic system, reducing drift caused by temperature changes by 1/5, and contributing to a significant 
improvement in overall stability.
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Specifications

Accessories included UST-1 Solid Universal Joint, H-12 Electrode Holder,
CF-3 Tube Fixture, Allen Wrench

Coarse
X30mm, Y30mm, Z30mm
Full rotation of knob approx. 4mm

Fine
X400um, Y400um, Z400um
Full rotation of knob 10um
Minimum graduation 0.04um

Control unit W115 X D115 X H132mm, 1.6kg

Drive unit W170 X D175 X H100mm, 1.15kg
Dimensions /Weight

Movement range

MLWMLW--3 Three3 Three--axis Water Hydraulicaxis Water Hydraulic
MMicromanipulatoricromanipulator



MWSMWS--31 Micromanipulator (Single31 Micromanipulator (Single--axis Water axis Water 
Hydraulic, BarHydraulic, Bar--mount)mount)
Ideal for experiments under low magnification
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This single-axis water hydraulic micromanipulator is combined with 
a three-dimensional manual coarse manipulator for patch clamping 
applications under low magnifications, such as when using a stereo 
microscope. Even at low magnifications, vibration is a critical 
problem, so a large and very rigid manual manipulator is used 
to prevent it. The rotation mechanism makes it easy to 
exchange pipettes, and a water hydraulic type 1:5 cartridge 
to achieve more stable and precise operation. An angle adjustment 
mechanism is equipped on the fine movement section so that an angle 
can be added for the fine movement section only, while coarse section 
retains its vertical attachment. This allows the manipulator angle to be 
changed between horizontal and perpendicular while the manipulator 
itself remains firmly fixed in position.

*When used with a stereo microscope, GJD-1 magnet "Bridge" stand is required.
*Can be attached directly to the GJ-2 magnetic stand (sold separately).
*AP-11/AP-13-1 patch clamp headstage (sold separately) can be attached.
*Attachment to the side of microscope stage to this model, please contact us.

Specification

Accessories included Fittings, H-1 Electrode Holder, Fixing Bar, Allen Wrench

Coarse

X38mm, Y25mm, Z30mm
With tension adjustment 
mechanism

Fine T2mm, Full rotation of knob: 50um
Minimum graduation: 0.2um

Control unit W70 x D115 x H100mm, 1.15kg

Drive unit W190 x D145 x H200mm, 1.15kg
Dimensions /Weight

Movement range
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The Model EMM-3SV, developed for use in electrophysiology, incorporates not only a hydraulic system’s smooth 
operability but also many useful functions that have been unattainable for hydraulic micromanipulators. 
While a hydraulic system permits smoothly operable fine movement, some users voice their concerns about drift 
occurrence caused by temperature changes. This motorized micromanipulator, designed for use not only by 
professionals but also by novice users, ensures stability and is resistant to drift occurrence.

91

A fluorescent digital display provides increased visibility. The rack-mountable 
power supply unit is space-saving. Position readings in each X-, Y-, and Z-
axis are calibrated in “μm” for easy and precise reading.

Narishige's familiar vernier control knobs are employed. The control knobs 
are equivalent in size to those of a hydraulic unit, allowing the same 
operating feel as a hydraulic control unit. Easy to make the switch to the 
motorized control box.
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EMMEMM--3SV Three3SV Three--axis Motorizedaxis Motorized MicromanipulatorMicromanipulator



Specifications

Useful functions available with this motorized control box include: 
•Allows the electrode to retract from and return to the object. 
•Permits the electrode to return to the position stored in memory (up to 
5 positions). 
•Permits T-axis drive (the same direction as the electrode) without 
having to tilt the X-axis and Z-axis. 
•The compact control box permits placement in a desired position.

The drive unit incorporates special structure to control vibrations created 
by the motor or by external sources, by which enhanced stability is 
achieved.
While providing ample working distance of up to 40mm in each X-, Y-, and 
Z-axis, the drive unit is designed to reduce the size to a minimum. 

Designation Three-axis Motorized Micromanipulator

Model Name EMM-3SV

Working Distance 40mm in each X-, Y-, and Z-axis

Drive System

Stepping Motor 
Minimum Controllable Step: 0.02 / 0.06 / 0.1um
Maximum Speed: 3.6mm / s
Input Voltage: 100-240V(+/-5%)　 (50-60Hz） 

Dimensions

Drive Unit: W77ｘD160ｘH118mm
Control Unit: W115ｘD115ｘH132mm
Control Box: W125ｘD103ｘH51mm
Power Supply: W430ｘD370ｘH89mm

Weight

Drive Unit: 1.36 kg
Control Unit: 1.57 kg
Control Box: 0.22 kg
Power Supply: 5.80 kg
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This manual coarse manipulator features a classical, performance-proven 
design. Different component combinations enable a variety of installations, 
ensuring wide applicability for installation of liquid hydraulic
micromanipulators. Responsive manual operation and good economy 
have made the MMN-1 a long-term success with pioneering researchers.

Specification

Accessory included Allen Wrench Allen Wrench

Movement range Coarse X30mm, Y30mm, Z30mm

Dimensions/Weight W95 x D90 x H110mm, 0.47kg
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The microscope is mounted on this grinder, which uses a special motor to minimize 
irregular movements of the grinding plane: confirmation of contact between the needle 
and the grinding plane enables grinding to be performed with greater precision. 
In addition, this model provides stable performance at all revolution speeds from 
low for more precision to high for faster grinding. An easily operable coarse and fine 
movement coaxial manipulator is equipped for vertical operation of the microneedle, 
which also enables very precise grinding. A protractor is mounted on the needle holder 
fixing section, making it easy to set the required grinding angle, and an adaptor is 
attached for vertical grinding. New water filling and drainage mechanisms are installed 
to prevent clogging or the accumulation of shavings , making the apparatus as a 
whole much easier to use.

Specifications

Accessories included Adaptor for Vertical Grinding, Diamond Wheel Cleaner, Dedicated 
Pipette Holder,Allen Wrench, Spare Lamp, Power Supply Cable

Movement range Pipette manipulator: Approx. 47mm
Microscope: X approx. 7mm, Y30mm, Z approx. 8mm

Magnifications 30x (eyepiece 10x, objective lens 3x)

Glass capillary O.D.1mm - O.D.1.5mm

Power source
AC100V(+-5%), 50/60Hz
AC120V(+-5%), 50/60Hz
AC220V(+-5%), 50/60Hz
AC240V(+-5%), 50/60Hz

Power consumption Approx. 50W

Motor speed Approx. 50 - 2,000rpm

Dimensions/Weight W250 x D450 x H400mm, 6.6kg

MMNMMN--1 Coarse Manipulator1 Coarse Manipulator
Manual coarse manipulator suitable for a wide range of applications

EGEG--400 400 MicrogrinderMicrogrinder
Mounted microscope to confirm needle contact with grinding plane



9100 Series VIBRAPLANE Workstations... 9100 Series VIBRAPLANE Workstations... 
For Load Ranges up to 1300 lbs.
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The 9100 Series Vibration Isolation 
Workstation sets the industry standard for 
the vast majority of vibration control 
applications. Designed to isolate sensitive 
instruments and experiments weighing up to 
1300 lbs., the 9100 Series is an efficient, 
aesthetically and ergonomically styled piece 
of working furniture. It provides a 
comfortable work environment that can be 
customized to its specific use by adding a 
variety of worksurfaces and accessories. 
The 9100 provides both vertical and 
horizontal isolation. Supported by a 
VibraDamped steel frame with an Active-Air 
suspension, the worksurface will maintain a 
preset zero deflection level regardless of 
load addition or removal.

Features/Benefits:
• Vertical vibration isolation
• Horizontal vibration isolation
• VibraDamped steel frame
• High performance Active-Air Suspension
• Maintains a preset zero deflection level 
(regardless of load addition or removal)
• Choice of tabletops
• Choose from 12 sizes
• Ergonomic styling
• Class 100 Cleanroom Compatible —Class 
10 available
• Tabletop uplimit travel restraints 
• Precise, repeatable levelling accuracy to 
0.001"with  high accuracy valve 

The 9100 Series is available for two load 
capacities, and is field convertible to desired 
capacity.

Applications
Analytical Balances
Cell Injection
Confocal Microscopes
Patch Clamping
Optical Microscopes
Atomic Force Microscopes
Microscopes

Model 9101-02-45 shown with 
optional accessories.

Performance data will vary with loads

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE
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Setting the Standard for Quality

Model 9101-02-45 
Shown with optional Faraday 
Cage with Roll-Up Door, 
Right Side Controls and Fixed 
Shelf accessories.

Specifications:
Min. Load @ 20 psi system pressure
Vertical Natural Frequency 1.9 Hz
Isolation Efficiency @ 5 Hz 70%
Isolation Efficiency @ 10 Hz 90%
Horizontal Natural Frequency 2.2 Hz
Isolation Efficiency @ 5 Hz 64%
Isolation Efficiency @ 10 Hz 90%

Max. Load @ 80 psi system pressure
Vertical Natural Frequency 1.5 Hz
Isolation Efficiency @ 5 Hz 85%
Isolation Efficiency @ 10 Hz 97%
Horizontal Natural Frequency 1.2 Hz
Isolation Efficiency @ 5 Hz 91%
Isolation Efficiency @ 10 Hz 97%

Gross Load Capacity @ 80 psi
9101 800 lbs. (363 kg)
9102 1300 lbs. (590 kg)

Finish:
Standard Linear White Smooth   
Polyurethane
Class 10 White Epoxy Powder Coat
Note: Typical performance efficiencies are for 
microdisturbances

Optional Accessories
Select from the following accessories to build a 
workstation that satisfies your exacting 
requirements:
• Guard Rails - Front and Rear
• Side Guard Rails
• Padded Arm Rests
• Retractable Casters - Easily Move your 
Workstation in the Lab
• Faraday Cage
• Fixed Shelves - Standard and Custom Sizes
• Sliding Shelves - Gain More Tabletop Work Area
• Monitor Support - Offered for Both CRT and FPD 
• Keyboard Shelf
• Overhead Rear Equipment Shelf
• Overhead Side Equipment Shelf
• Enclosures - Additional Protection for your 
Sensitive Equipment
• Portable Air Compressor
• Electrical Outlet Strip
• Class 10 Cleanroom Compatible Finish

Ordering Information

Gross Load Capacity
(Including Tabletop)
01 = Up to 800 lbs (364kg)
02 = Up to 1300 lbs (591kg)
Tabletop Size

Depth 
1 = 24" (609mm)
0 = 30" (762mm) 
2 = 36" (914mm) 

Width
1 = 36" (914mm)
2 = 48" (1219mm)
3 = 60" (1524mm)
4 = 72" (1828mm)

Tabletop
Description

00 = No Tabletop
21 = 2" (51mm) Composite 

w/white plastic laminate
22 = 2" (51mm) Composite 

w/stainless laminate
23 = 2" (51mm) Composite 

w/black plastic laminate
24 = 2" (51mm) Composite 

w/antistatic laminate
30 = 4" (101mm) VT Gray granite
40 = 2" (51mm) Honeycomb/no holes
45 = 2" (51mm) SPILLPRUF 

Honeycomb 1⁄4-20 x1"centers
46 = 2" (51mm) SPILLPRUF

Honeycomb M6 x 25mm centers
80 = 4" (101mm) Honeycomb/no holes
85 = 4" (101mm) SPILLPRUF 

Honeycomb 1⁄4-20 x1" centers
86 = 4" (101mm) SPILLPRUF 

Honeycomb M6 x 25mm centers

* 30" x 72", 36" x 60", and 36" x 72" 
composite tops weigh .11 lb/sq. in.

Weight
lbs/sq.in
(kg/sq.m)

.14* (98)

.40 (281)

.
12 (84)

.15 (105)
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Accessories

Features/Benefits:
• Complete line of accessories designed for 
each isolation system

• You customize your workstation

• Ergonomically correct comfort

• Optional roll-up door for enhanced 
laboratory space utilization

Using KSI’s full line of accessories, 
personalized customization is a reality. 
Each accessory has been designed with the 
end use in mind.Shelves are strong to 
handle heavy loads, guard rails are 
comfortable, all accessories are separated 
from the tabletop ensuring maximum 
isolation, and all are designed with 
ergonomic user comfort as a priority.

Faraday Cages
For electrical and magnetic field shielding, 
KSI provides high performance Faraday 
cages for field damping.We offer two 
specialized designs: The first design (see 
photo “A” this page) features high density 
16 mesh copper wires, with either roll-up or 
hinged front doors, while the second design 
(see photo “A1” below) is a Faraday 
Cage/Darkbox that utilizes an aluminium 
construction with multiple panel doors for 
easy access from all sides. Special 
shelving, access ports and door 
configurations are available on either 
configuration.

Provides attenuation of up to 100dB below 
500 kHz, 60dB below 50MHz, and 20dB 
below 5 GHz.

Photos:
A = Faraday Cage

B = Guard Rail

C = Padded Armrest

D = Overhead Side Equipment Shelf

E = Overhead Rear Equipment Shelf

F = Sliding Shelf

G = Casters

H = Monitor Support

J = Keyboard Shelf

K = Electrical Outlet Strip

L = Fixed Shelf

NEW

Faraday Cage

Roll-up Door
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Personalize Your Workstation For Maximum of 
Accessories



97

Comfort and Convenience
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ACCESSORY Model # MK26 9100 9211 1200 2000 2200 1206 9300 9600 8001 8002

Class Ten Cleanroom Compatible Finish CL10 * * * * * * * * * *
Damping Tank DT *
Electrical Outlet Strip EOS * * * * * *
Enclosures2 ENC * * * * * *
Faraday Cage2 - Mesh FC * * * * * * * *
Faraday Cage/Darkbox2 - Aluminium             FC *
Fixed Shelf (24" or 30" deep tables) FS * * * * *
Fixed Shelf Custom(tables deeper than 30") FSC * * * * * *
Gross Load Upgrade: 800 lbs. to 1300 lbs.    GLU *
Guard Rails (front and rear) GR - 'L' * * + * ++ * *
Hand Pump HP *
Height Extension - 5" (integral) HE-5 * * * * *
Height Extension - 5" (field retrofit) HER-5 * * * *
Keyboard Shelf1 (Fixed) 10" x 24“                    KS * * * * * *
Kinematic Feet (set) KF * * *
Monitor Support (Corner Mount) MS-CRT * * * * * *
Monitor Support (LCD) MS-LCD * * * * * *
Monitor Support (Double) DMS-CRT * * * * * *
Monitor Support (Double LCD) DMS-LCD * * * * * *
Overhead Rear Equipment Shelf ORES * * * * *
Overhead Additional Rear Shelf AERS * * * * *
Overhead Side Equipment Shelf OSES * * * * *
Overhead Additional Side Shelf AESS * * * * *
Padded Armrests (pair) 1 PA2 * * * * * *
Portable Air Compresso PAC * * * * * * * *
Rear Mounted Brace RB *
Retractable Casters (set) RC * * * * * *
Seismic Restraint SR * * * * *
Side Rails SDR * * *
Sliding Shelf1 - 10" Wide SS-10 * * * * * *
Sliding Shelf1 - 12" Wide SS-12 * * * * * * *
Sliding Shelf1 - 14" Wide SS-14 * * * * * * *
Sliding Shelf1, Custom ( > 14" W, > 30" D) SSC * * * * * * *

Note: 'L' = Length of Table 1= Requires Guard Rails 2= Requires Side and Guard Rails
+ = Standard Front Guard Rails Included 
++ = Standard Front and Rear Guard Rails Included



VibrationVibration--Free TablesFree Tables
Vibration-Free Platform
● Unmatched price and performance
● Low profile Active-Air designs
● VibraDamped construction
● Low natural frequency
● Excellent horizontal isolation
● SPILLPRUF spill management
● Class 100 Cleanroom compatible

Vibration-Free Workstation
● Vertical and horizontal vibration isolation
● High performance Active-Air Suspension
● Automatic levelling
● 1” Thick VibraDamped Steel
● Class 100 Cleanroom compatible
● Levelling feet

All buildings vibrate — activities of people, machinery, heating 
and ventilation systems, and nearby truck or rail traffic cause all 
types of vibrations. These vibrations, though, acceptable to 
occupants, cannot be tolerated by equipment used in patch 
clamping, cell injection, analytical balances, and optical 
microscopes. The short-term effects of such vibrations include 
inconsistent and unreliable performance. The long-term effects 
are excessive wear, maintenance, and fatigue failures. In order 
to protect sensitive instruments and equipment from  faulty 
operation or failure this vibration must be significantly reduced. 
This can be efficiently accomplished by using Vibration-Free 
Platform and Vibration-Free Workstation.

98

VIBRATION-FREE TABLE SPECIFICATIONS
VFP VFW
MINIMUM LOAD @ 20 psi

Vertical Natural Frequency          2.3Hz                      2.1Hz
Isolation Efficiency @ 5Hz         52%                      72%
Isolation Efficiency @ 10Hz       83%                       95%

Horizontal Natural Frequency      2.9Hz                       1.8Hz
Isolation Efficiency @ 5Hz         40%                      82%
Isolation Effieciency @ 10Hz     92%                          93%

MAXIMUM LOAD @ 80 psi
Vertical Natural Frequency          2.1Hz                       1.5Hz

Isolation Frequency @ 5Hz       70%                         85%
Isolation Frequency @ 10Hz     91%                          97%

Horizontal Natural Frequency      1.8Hz                       1.6Hz
Isolation Efficiency                     81%                84%
Isolation Efficiency                     95%                94%

Note: Typical performance efficiencies are for microdistubances

NET LOAD CAPACITY at 80 psi 450 lb (204 kg)    216 lb (98 kg)

TABLETOP FINISH                  Ferromagnetic            Magnetic      
stainless steel         stainless steel
with 1/4-20 x 1”            laminate

centers (SPILLPRUF)

DIMENSIONS (d x w x h): 24 “ x 30” x 4.38” 24” x 30” x 26”
SHIPPING WEIGHT: 250 lb (113 kg) 300 lb (136 kg)
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This system employs a stable isolation table on which the specimen and the micromanipulators can both be fixed 
independently of the microscope. With the microscope firmly fixed in position, the base can move in both X and Y 
planes. This allows the operator to change the observation position without moving either the specimen or the 
micromanipulators. The table is designed to accommodate any brand of microscope, so no adjustment mechanism 
is necessary. Vertical adjustment is easily performed by using spacers. The stage is supported by four large pillars 
whose outstanding rigidity and anti-vibration characteristics are further reinforced by added crossbeams. Holes 
provided in the wide, thick stainless steel stage allow the operator to set up several micromanipulators, in any 
position required, by means of magnets or screws. The X, Y stage incorporates several large bearings to ensure 
smooth, stable movement of even a heavy microscope. Even the heaviest microscopes can be moved smoothly 
and easily with the large handles, which are comfortable to operate with just one hand.
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ITSITS--N/O/O2/Z/Z2/L Isolation SystemN/O/O2/Z/Z2/L Isolation System



Specifications

ITS-N Nikon Upright Microscope for Patch Clamping/
Physio Station E600FN

ITS-O Olympus fixed stage upright microscope / BX50WI

ITS-O2 Olympus fixed stage upright microscope / BX51WI

ITS-Z Carl Zeiss fixed stage upright microscope / Axioskop FS

ITS-Z2 Carl Zeiss fixed stage upright microscope / Axioskop 2FS

ITS-L Leica fixed stage upright microscope / DMLFS

Accessory included Allen Wrench

Movement range Fine X22mm, Y22mm, Full rotation of knob: 500um
Minimum graduation: 2um

Dimensions/Weight W650 x D460 x H290mm, 41.7kg

Compatible
microscopes
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The compact, adjustable clamp C-1 is mounted on the ball joint, 
and can be used for various assisting purposes. Ball joint mounting 
enhances ease of use by allowing the angles to be set freely.
*Mounting bar sold separately.
*Use GJ-1 magnetic stand or equivalent equipment to attach this 
model.

Specification

Z19mmCoarse
Movement range

W80 x D46 x H96mm, 250gDimensions/Weight

X15mm, Y6mmFine

XY Control Knob, Allen WrenchAccessories included

100

BC-3 Adjustable Clamp
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The compact, adjustable clamp C-2 is mounted on the ball joint, and can 
be used for various assisting purposes. Ball joint mounting enhances ease
of use by allowing the angles to be set freely.
*Mounting bar sold separately.
*Use GJ-1 magnetic stand or equivalent equipment to attach this model.

Accessories included XY Control Knob, Allen Wrench

Coarse Z24mm
Movement range

Fine X15mm, Y6mm

Dimensions/Weight W80 x D46 x H96mm, 300g

Specification

This clamp does not offer such precise control as a manipulator,
but is equipped with a three-dimensional position adjustment. 
Its compact design enables attachment using a o6mm bar 
and it can be used for various support purposes.

Z19mmCoarse
Movement range

W65 x D47 x H65mm, 130gDimensions/Weight

X15mm, Y6mmFine

XY Control Knob, Allen Wrench, 
O.D.6mm x 120mm Threaded Bar

Accessories 
included

Specification

CC--1 Adjustable Clamp1 Adjustable Clamp

BCBC--4 Adjustable Clamp4 Adjustable Clamp
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This clamp does not offer such precise control as a manipulator, but is 
equipped with a pivot mechanism for threedimensional position adjustment.
Its compact design enables attachment using a o6mm bar and it can be 

used for various support purposes.

Accessories 
included

XY Control Knob, Allen Wrench, 
O.D.6mm x 120mm Threaded Bar

Coarse Z24mm
Movement range

Fine X15mm, Y6mm

Dimensions/Weight W65 x D47 x H65mm, 130g

Specification

H-1 Electrode Holder
*Acceptable glass capillary 
O.D.1.0mm, O.D.1.2mm, O.D.1.5mm *Bar O.D.7mm

H-11 Electrode Holder
*Acceptable glass capillary 
O.D.1.0mm, O.D.1.2mm, O.D.1.5mm *Bar O.D.7mm

H-12 Electrode Holder
*Acceptable glass capillary 
O.D.1.0mm, O.D.1.2mm, O.D.1.5mm *Bar O.D.7mm

Specification

Electrode HoldersElectrode Holders

CC--2 Adjustable Clamp2 Adjustable Clamp

L80mm, 8gL80mm, 8gL136mm, 14gLength/Weight

H-12H-11H-1-
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These fixing plates are used to fix bar attachment type 
manipulators to the adaptor. Since there are three types
of bars (O.D.10mm, O.D.12mm and O.D.14mm), the
mounting plate should be chosen according to the
manipulator.

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE

Specification

These X-blocks are for combining two bars. Users should select the required 
block according to the bar size, and whether a bar with variable movement or 
one with the rotation mechanism on the horizontal bar is being used.

Specification

PP--1A/B/C Height Adjustment Plate1A/B/C Height Adjustment Plate

XX--4 Rotating X4 Rotating X--BlockBlock

Dimensions/Weight W28 x D16 x H86mm, 153g

- Bar Dimensions/Weight

P-1A O.D. 10 x 50mm W38 x D28 x H90mm, 120g

P-1B O.D. 12 x 50mm W38 x D28 x H90mm, 120g

P-1C O.D. 14 x 50mm W38 x D28 x H90mm, 120g
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Which pump is right for you?
the user to end of travel or blocked flow and a 
“P” option that allows programmable flow and 
volume profiles without using the RS232 
computer interface.
Infuse/Withdraw:  Describes a feature of a 
syringe pump whereby the syringe plunger is 
held by the pusher so the motor can pull the 
plunger back, withdrawing fluid as well as 
pushing the plunger to infuse it. Push/ Pull: 
Again, a feature of syringe pumps which use 
two syringes mounted back to back so 
movement of the pusher block will 
simultaneously withdraw fluid into one syringe 
and infuse an equal amount from the other.
RS232: This is a serial interface. Some pumps 
in the WPI line can be addressed by computer. 
Simple programs can be created to control the 
pump rate, the overall volume. Flow ramps or 
other profiles and temporal sequences can be 
written. In addition, pumps can be daisy-
chained together to create a pump network. In 
such a network, each pump has its own 
address and can be addressed separately by 
the program. 

Peripro-2H

Pump Type

Peristaltic

Fluid Range

0.8 - 300 mL/min

Number of Channels

2

Special features

Calibrated output Replaceable tubing cartridges

Peripro-4L Peristaltic 0.8 - 300 mL/min 4 Calibrated output Replaceable tubing cartridges

Peripro-4H Peristaltic 0.01-80 mL/min 4 Calibrated output Replaceable tubing cartridges

Peripro-8L Peristaltic 0.01-80 mL/min 8 Calibrated output Replaceable tubing cartridges

MityFlex Peristaltic 1.7-800 mL/min 1 High Volume

MINISTAR Peristaltic 0.006- 37 mL/min 1 Compact design, Remote control

AL1000 Syringe 0.000073-1699 mL/hr 1 Push/pull

AL2000 Syringe 0.000073-1699 mL/hr 2 Push/pull (2 networked pumps)

SP100i Syringe 0.0001-519 mL/hr 1 Basic 1 Channel

SP101i Syringe 0.001 μL/hr – 35mL/min 2 Micro Dialysis application

SP200i Syringe 0.001μL/hr - 145 mL/min 2 RS232 TTL/Footswitch

SP220i Syringe 0.001μL/hr - 21 mL/min 10 RS232 Infuse Only

SP250i Syringe 0.001μL/hr - 21 mL/min 4 RS232 Infuse Only

SP210iw Syringe 0.001μL/hr - 145 mL/min 2 RS232 Infuse/Withdraw

SP230iw Syringe 0.001μL/hr - 21 mL/min 10 RS232 Infuse/Withdraw

SP120p Syringe 0.1 μL/hr – 127 mL/hr 1+1 push pull, single cycle

SP260p Syringe 0.001μL/hr - 86 mL/min 2+2 RS232 push pull, single cycle

SP210c Syringe 0.001μL/hr - 86 mL/min 2+2 RS232 push pull, continuous

UMP2 Syringe 0.03nL/min - 10 μL/sec 1 Ultra Micro Infuse/Withdraw RS232

B203XV Syringe Bolus, 2.3-69 mL/Injection 1 Oocyte Injector, Infuse only

MMP Syringe Manual 100 μL-1mL syringe 1 Manual

DMP Syringe Manual 100 μL-1mL syringe 1 Digital readout Micrometer

PV820 Pneumatic Bolus/Continuous Pressure,
Duration and Pipette dependent

1 Injection Pressure and Holding Pressure

PV830 Pneumatic Bolus/Continuous Pressure,
Duration and Pipette dependent

1 Injection Pressure and Holding Pressure and 
Vacuum

WPI carries a wide variety of fluid handling 
tools utilizing three different technologies: 
peristaltic pumps, syringe pumps and 
pneumatic injectors. The range of 
applications and the criteria by 

which one selects a particular pump or 
injector is broad and complex and we 
encourage you to phone or email us and 
speak to a tech support specialist. In the    

meantime, we have tried to simplify the 
process by listing all of the pumps and i
injectors in a chart that sorts them by 

technology, flow range 
and special features. 
Special features tell 
you about applications 
of the pump or 
technical aspects that 
are more properly 
discussed in a 

technical manual 
than a catalog 
entry. We 
frequently use the 
terms 

Infuse/Withdraw (I/W), 
Push/Pull and RS232, and these terms are 
defined below. Many of the syringe pumps 
can be had with an alarm option that alerts 

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE



PeriPeri--StarStarTMTM ProPro
High performance digital peristaltic pump at an affordable price!
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Peri-Star™ Pro peristaltic pumps 
provide accurate and precise pumping 
with convenience and versatility. Peri-
Star Pro can be run in either flow rate 
mode (mL/min) or rotation speed mode 
(rpm). For good laboratory practice, 
pumps must be calibrated after 
changing the tubing and solution. 
Users can easily calibrate Peri-Star Pro 
to deliver flow as accurate as 0.5% in a 
wide flow range from 0.01 mL/min to 
280 mL/min. Under rotation speed 
mode, the digitally controlled stepping 
motor provides accurate and 
reproducible operation with 0.1% rpm 
both forward and in reverse.

Large backlit digital LCD display 
provides readouts of rotation direction, 
flow rate or rotation speed, tubing ID, 
drive status and remote control mode 
simultaneously. Water resistant 
membrane keypad allows easy 
programming while protecting LCD 
display and controls from fluid entry.

Built-in Human Machine Interface (HMI) 
with screen instructions in plain English 
steps users through initial setup, 
calibration and operating procedures. 
The user-friendly interface reduces the 
need to frequently check the printed  
manual for instruction and reference.

Peri-Star Pro is available in two versions: 
a 4-roller version for high flow and an 8-
roller version for lower volumes while 
providing high pressure with minimal 
pulsations.

A unique planetary gear design with 
eight actively driven rollers (four rollers 
for higher flow rate model), together with 
independent tubing compression fine 
adjustment, greatly increases flow 
accuracy and prolongs tubing life. Snap-
on cartridges allow tubing to be changed 
quickly without cross contamination of 
solutions.

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE

● Display either rotation Speed 
(RPM) or flow rate (mL/min)

● Wide flow range: 0.01 - 280 
mL/min

● Accuracy of flow rate: 0.5% using 
self calibration function

● Accuracy of speed: 0.1 rpm

● Large backlit digital LCD display

● Programmable for all  tubing sizes 
between 0.8 mm and 6.4 mm ID

● Easy and fast tubing replacement 
using snap-on cartridges

● Membrane keypad  allows easy 
programming  while protecting 
controls from fluid entry

● Actively driven rollers by 
planetary gears for long lasting 
tubing life.



106

Available in 2-, 4- and 8-channel versions

Pump head for
PERIPRO-2H and
PERIPRO-2H-220
(2 channels, 4 rollers)

Pump head for
PERIPRO-4L and
PERIPRO-4L-220
(4 channels, 8 rollers)

Pump head for
PERIPRO-4H and
PERIPRO-4H-220
(4 channels, 4 rollers)

Pump head for
PERIPRO-8L and
PERIPRO-8L-220
(8 channels, 8 rollers)

PERI -STAR PRO SPECIFICATIONS

Peri-Star Pro 2H / 4H
(High Rate)

Peri-Star Pro 4L / 8L
(Low Rate)

NUMBER OF ROLLERS 4 8

NUMBER OF 
CHANNELS 2–4 4–8

ROTOR SPEED RANGE 1–100 rpm 1–100 rpm

FLUID FLOW RANGE
0.8–280 mL/min

#17 Tubing: 
3.5–280 mL/min

0.01–80 mL/min
#14 Tubing: 0.2–18 

mL/min

TUBING RANGE 3.1–6.4 mm ID 0.5–2.4 mm ID

SELF-CALIBRATION Yes Yes

WORKING 
ENVIRONMENT

0–45°C, 
Humidity < 80%

0–45°C, Humidity < 
80%

POWER 110 V or 220 V AC, 
50 - 60 Hz

110 V or 220 V AC, 50 -
60 Hz

DIMENSIONS 190 x 162 x 275 mm 190 x 162 x 275 mm

SHIPPING WEIGHT 11 lb / 5 kg 11 lb / 5 kg

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE
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MityFlexMityFlex Peristaltic PumpPeristaltic Pump
The MityFlex is an economical, variable speed, peristaltic pump that can handle a wide variety of viscosities from air to gases to heavy 
slurries, with consistent displacement. 

This pump can be used for fluid transfer or for metering applications. By varying the tubing a wide range of flow rates can be achieved. 
This is a great value for medium to high flow applications.

Included with the MityFlex are four short lengths of Norprene™ tubing to fit 
into the roller mechanism — 1/16", 1/8", 3/16", 1/4" — and black rollers for 
use with 3/16" to 1/4" tubing. The optional MITY-KIT includes replacement 
tubing and a set  of red rollers for use with 1/16" and 1/8" tubing. Norprene
is a trademark of Saint-Gobain Performance Plastics Corp.

MITYFLEX Specifications
NUMBER OF ROLLERS  2
FLOW RATE                    1.7 to 800 mL/min. Variable speed-reversable
RPM RANGE                   8-228
FLOW RATES                  Tubing I.D.Flow rate

1/16 in.             1.7-48 mL/min*
1/8 in.               7-190 mL/min
3/16 in.             16-456 mL/min
1/4 in.               28-800 mL/min

POWER                            115 VAC / 60 Hz or 220 VAC / 50 Hz
DIMENSIONS 22.6 x 14.2 x 19 cm (8.9 x 5.6 x 7.5 in.)
SHIPPING WEIGHT         3.6 kg (8 lb)
* To use 1/8 -in. or 1/16 -in. tubing, MITY-KIT is required.

Mini Mini StarStarTMTM
Miniature DC Peeristaltic Pump

This compact and lightweight peristaltic pump fits just about anywhere.  It can be mounted 
directly on the bench, in a regular rack or to a post inside a Faraday cage. The MiniStar’s 
speed can be adjusted from 1rpm to 50 rpm. With recommended silicone tubing, the 
volume can be set from 0.006 mL/min to 37 mL/min. The MiniStar also features a hand 
held remote control that allows users to start and stop the pump, purge or adjust its speed 
and direction.

MINISTAR SPECIFICATIONS
CHANNEL 1
SPEED 1-50.0 rpm, forward/reverse
FLOW RANGE                    0.006~37 mL/min
RESOLUTION                                      1 rpm (0.1 rpm computer control)
SPEED CONTROL                               Remote control
DISPLAY                                               Indicators for status and speed
POWER                                                12 V DC (110/220 VAC adapter incl.)
WORKING CONDITION                       Temperature 0-40°C, humidity < 80%
TUBING                                                Two-stop Silicone

Wall Thickness                                  0.8~1.0 mm
Outer Diameter                                 ≤ 6.8mm

DIMENSION OF DRIVER                     135×72×72 mm (L×W×H)
DIMENSION OF REMOTE CONTROL 105×50×16 mm (L×W×H)
WEIGHT OF DRIVER                            0.5 Kg
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These linear-motor-driven free piston air compressors and 
vacuum pumps are designed with many technological 
breakthroughs. The compressors and pumps are compact, 
ultra quiet and vibration-free. They feature a quick start-off 
response, small output air pulsation and low power 
consumption. In addition, these also have a long working life 
of up to 3000 hours and can be easily maintained. They are 
perfect as either pressure or vacuum sources for a wide 
range of applications, including filtration, bubbling, and 
pneumatic driving. The LV140 vacuum pump is suitable for 
WPI’s 900A Micropressure System and PV800 series pumps. 

The quietest, most compact 

Vacuum Pump LV140 SPECIFICATIONS
VACUM                           -53.3 kPa (-15.75 in. Hg)
RATED PRESSURE                         —
RATED AIRFLOW          2.5 L/min (0.088 cfm)
MAXIMUM PRESSURE                  —
LIFE EXPECTANCY      3000 hours or more
NOISE LEVEL                40 dB(A) or less
OUTLET                          M icro Coupler Socket
INLET                              M icro Coupler Socket
DUTY CYCLE                60 minutes
DIMENSIONS                145 x 106 x 134 mm
WEIGHT                         2.3 kg

V 140-Y



Specially designed for the OEM market, the high precision 
NE-500 allows for easy system integration and control via 
RS-232 COM part. The NE-500 can network up to 100 
pumps for infusion or withdrawal. Stan alone operation is 
achieved by pre-programming the pump with a dispensing 
program to operate from an attached 
foot switch, button or I/O controller.
With the addition of a starter kit the 
NE-500 can run as fully functional, 
stand alone pump similar to the 
NE-1000.
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New Era Pump Systems… New Era Pump Systems… 
precise, costprecise, cost--effective effective 

and fully programmable fluid handlersand fully programmable fluid handlers

NENE--1000 1000 
Programmable Syringe PumpProgrammable Syringe Pump
This is a high-precision fully-programmable 
infusion/withdrawal syringe pump designed to be the most 
functional and cost effective pump on the market today. 
Its versatile and easy to use interface allows the NE-1000 
to be configured for many diverse applications.Even 
special applications such as the teamwork of two NE-
1000 pumps synchronized with a link cable.

The NE-1000’s extremely versatile design features 
include preset volume dispense on trigger and variable 
withdrawal or infuse flow rates. Flow rates can range from 
0.001 μl/hr with a 0.5 μl syringe to 2120 μl/hr with 60 cc 
syringe.

NENE--500 500 
OEM Programmable Syringe PumpOEM Programmable Syringe Pump

Custom Design
& Engineering

We provide custom design services for your special 
applications and will modify firmware and mechanics to meet 

your special requirements

UNIVERSAL PUMP FEATURES:
Fully programmable interface for automation
Accepts external input to trigger events
Operate as stand-alone on via RS-232 part
Program up to 41 commands including changing the pumping 

rate, set dispensing volume, insert pauses, control & respond to
external signals sound the buzzer etc.

Network, control & monitor up to 100 pumps from one 
computer

Worldwide power supplies available
Motor stall detection
Two year warranty

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE
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New Era Pump Systems… New Era Pump Systems… 
precise, costprecise, cost--effective effective 

and fully programmable fluid handlersand fully programmable fluid handlers

NENE--1600 1600 
Programmable Syringe PumpProgrammable Syringe Pump
•Holds 2, 4 or 6 syringes of up to 60 cc each.
•Includes all the advanced functions and programming 
features of the NE-1000 family.

Accessories & Functions
Ana-box
Closed Loop
Analog Sensor
Interface
• Vary the pumping rate in proportion to a variable voltage 
input
• Start or stop pump at set-voltages
• Vary pumping rate to maintain voltage window
• Attaches to any pump in the NE-1000 family
Syringe Heater 
(not for clinical use or humans)

• PID controlled syringe heater for accurate temperature 
control
• Single or Dual Valve Control Box
• Provides active electronic valve control

NENE--1800 1800 
Programmable Syringe PumpProgrammable Syringe Pump
• Holds 2, 4, 6 or 8 syringes of up to 10 cc each
• Includes all the advanced functions and programming 
features of the NE-1000 family.

Dual Pump System For
Continuous Infusion

• Two individual NE-1000s can be linked together via a 
sync cable to form a dual pump system

NE-1000X Gradient Pumping
Single Syringe Pump
• An enhanced NE-1000 pump with the ability to 
produce smooth linear increasing or decreasing gradient 
flow rates.

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE
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Syringe PumpsSyringe Pumps
Microprocessor-controlled syringe pumps for applications requiring high metering 
precision at low, pulse-free rates

Sturdy and reliable, extremely simple to set up and use — and 
surprisingly affordable. Liquid crystal displays (LCDs) prompt you 
through setup:

1. Select syringe from table stored in the pump’s memory and displayed 
on the LCD.

2. Enter the volume to be dispensed.

3. Enter the flow rate, press “start.”

It’s fast and simple. Your settings are permanently stored in memory —
there’s no need to re-enter them each day. SP pumps feature preset 
rate and volume control. Just set the volume you want dispensed.
Volume is tracked continuously on the LCD display. Then, when the 
preset volume has been dispensed, the pump shuts off automatically. 
The easy-to- read digital display provides real-time readings using both 
parameters and values for clearer, mistake-free readings. The SP200 
Series pumps offer TTL and RS-232C interfaces and automatic shutoff 
under stall conditions.

SP100i SPECIFICATIONS
Mode                                 Infusion
Syringe Size                    10 μL to 60 mL (one)
Maximum Flow Rate        519 mL/hr

(60 mL Syringe)
Minimum Flow Rate 0.1μL/hr

(10 μL Syringe)
Linear Force 20 Ib (9 kg)
Advance Per Microstep  0.529 micron (1/2-step)
Maximum Step Rate 400 steps/sec

(1/2-step)
Minimum Step Rate 1 step/30 sec
Accuracy < 1% error
Reproducibility ± 0.1%
Dimensions 9 x 6 x 5.5 in.

23 x 15 x 14 cm
Shipping Weight 7.5 Ib (3.4 kg)
Available 95-135 V or 220-240 V, 50/60 Hz

SingleSingle--Syringe Infusion PumpSyringe Infusion Pump
SP100i
This inexpensive single-syringe infusion pump 
combines precision and simplicity with outstanding 
ease of use and durability. 
● Holds any size syringe, 10 μL to 50 mL
● Automatic volume control and shutoff
● Simple menu-driven setup: dispense volume, 
dispense flow rate, syringe diameter (selected from 
displayed table) 
● Last settings stored in permanent memory 
● Continuous dispense volume display

TwoTwo--Syringe Syringe MicrodialysisMicrodialysis PumpPump
SP101i
Developed especially for use in microdialysis experiments, these 
pumps produce very fine syringe movement. The modified SP100i 
gearing features a sixfold gearreduction compared tostandard
models, allowingpumping at muchsmaller flowrates. The SP101i is a 
dual barrel infusion onlypump.

● Holds two syringes, 10 μL to 10 mL

SPECIFICATIONS
SP101i

Mode Infusion
(Microdialysis)

Syringe Size                    10 μL to 10 mL (two)
Maximum Flow Rate       0.351 mL/min.

(10 mL Syringe)
Minimum Flow Rate        0.001μL/min

(10 μL Syringe)
Linear Force                   40 Ib (18 kg)
Advance Per Microstep 0.088 micron (1/2-step)
Maximum Step Rate      400 steps/sec

(1/2-step)
Minimum Step Rate       1 step/30 sec
Accuracy                        < 1% error
Reproducibility              ± 0.1%
Dimensions                    9 x 6 x 5.5 in.

23 x 15 x 14 cm
Shipping Weight            7.5 Ib (3.4 kg)
Available 95-135 V or 220-240 V, 50/60 Hz

SP100i

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE
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SP200i SPECIFICATIONS
SP200i

Mode Infusion
Syringe Size              10 μL to 140 mL (two)
Maximum Flow Rate 145 mL/min

(140 mL syringe)
Minimum Flow Rate   0.001μL/hr
Linear Force              40 Ib (18 kg)
Advance Per Microstep 0.165 micron
Maximum Step Rate  1600 steps/sec
Minimum Step Rate   1 step/100 sec
Accuracy                    < 1% error
Reproducibility          ± 0.1%
Dimensions                11 x 9 x 5.5 in.

28 x 23 x 14 cm
Shipping Weight         12 Ib (5.4 kg)
Available 95-135 V or 220-240 V, 50/60 Hz

TwoTwo--Syringe Infusion PumpSyringe Infusion Pump
SP200i

This feature-laden two-syringe infusion pump 
combines a broad speed range and holds a wide 
range of syringe sizes to meet the requirements      
of virtually any laboratory application.
● Holds two syringes, 10 to 140 mL
● Backlit LCD display
● Knob locks/unlocks drive block for effortless, drag-
free adjustment
● Simple menu-driven setup: Syringe diameter

SP220i SPECIFICATIONS
SP220i

Mode                             Infusion
Syringe Size                10 μL to 10 mL (ten)

10 μL to 60 mL (six)
10 μL to 140 mL (four)*

Maximum Flow Rate    21 mL/min (10 mL syringe)
Minimum Flow Rate     0.001μL/hr (10 μL Syringe )
Linear Force                 40 lb (18 kg)
Advance Per Microstep 0.165 micron
Maximum Step Rate    1600 steps/sec (1/2-step)
Minimum Step Rate     1 step/100 sec
Accuracy                      < 1% error
Reproducibility            ± 0.1%
Dimensions                 11 x 12 x 5.5 in.

28 x 30 x 14 cm
Shipping Weight          12.5 Ib (5.7 kg)
Available 95-135 V or 220-240 V, 50/60 Hz

MultiMulti--Syringe Infusion PumpSyringe Infusion Pump
SP220i
Ideal for applications requiring multiple syringes, this
pump has been modified to hold up to hold:
● One to ten syringes up to 10 mL
● One to six syringes, 20 mL to 60 mL
● One to four syringes, 100 mL to 140 mL.

FourFour--Syringe Syringe NanoliterNanoliter Infusion PumpInfusion Pump
SP250i

(selected from displayed table), Dispense volume, Dispense flow rate
● Continuous dispense volume display
● Preset volume control and automatic shutoff
● Settings can be reviewed or changed during operation
● Optical encoder stall detection
● Choice of unit selection
● Last settings stored in permanent memory
● Built-in RS-232C interface for computer linking or

SP250i SPECIFICATIONS
SP250i

Mode                              Infusion
Syringe Size                  10 μL-10 mL (four)                                                        

(syringes may be different sizes)
Maximum Flow Rate     20.91 mL/min (10 mL syringe)
Minimum Flow Rate      0.001μL/hr
Linear Force                  40 Ib (18 kg)
Advance Per Microstep 0.165 micron
Maximum Step Rate     1600 steps/sec
Minimum Step Rate      1 step/100 sec
Accuracy                       < 1% error
Reproducibility             ± 0.1%
Dimensions                  11 x 9 x 6 in.

28 x 23 x 15 cm
Shipping Weight          12 Ib (5.4 kg)
Available 95-135 V or 220-240 V, 50/60 Hz

Each syringe can be sized differently and is clamped independently

● Holds four syringes, up to 10 mL each.
● Separate clamping accommodates different sizes.
● Syringes may be positioned independently for sequential 
dispensing by the pusher block.

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE
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SP210iw
The SP210iw offers you more advanced features 
than any other infusion/withdrawal pump in its price 
range—including five operating modes plus 
independent rate and volume settings for both 
infusion and withdrawal.
● All features of SP200i
● Independent rate and volume settings 
for infusion and withdrawal
● Multiple mode selection: infusion, 
withdrawal, infusion then withdrawal,
withdrawal then infusion, or continuous cycle.

MultipleMultiple--Syringe Infusion/Withdrawal PumpSyringe Infusion/Withdrawal Pump
SP230iw
Ideal for applications requiring multiple syringes, the SP220i and 
SP230iw are adaptations of the SP200i and SP210iw, respectively.
Each has been modified to hold up to 10 syringes.
● SP220i has all features of SP200i
● SP230iw has all features of SP210iw
● Both have the same multiple syringe 
holder accommodating 10 syringes up
to 10 mL, or six syringes up to 50 mL, 
or four syringes up to 140 mL.

SP210iw SPECIFICATIONS
Mode                              Infusion/Withdrawal
Syringe Size                  10 μL to 140 mL
(two)*
Maximum Flow Rate     145 mL/min (140 mL  

syringe)
Minimum Flow Rate      0.001μL/hr
Linear Force                  40 Ib (18 kg)
Advance Per Microstep 0.165 micron
Maximum Step Rate     1600 steps/sec
Minimum Step Rate      1 step/100 sec
Accuracy                       < 1% error
Reproducibility             ± 0.1%
Dimensions                  11 x 9 x 5.5 in.

28 x 23 x 14 cm
Shipping Weight          12 Ib (5.4 kg)
Available 95-135 V or 220-240 V, 50/60 Hz 

TwoTwo--Syringe Infusion/Withdrawal PumpSyringe Infusion/Withdrawal Pump

SP230iw SPECIFICATIONS
SP230iw
Mode                           Infusion/Withdrawal
Syringe Size               10 μL to 10 mL (ten)

10 μL to 60 mL (six)
10 μL to 140 mL (four)*

Maximum Flow Rate  21 mL/min (10 mL syringe)
Minimum Flow Rate   0.001μL/hr (10 μL Syringe )
Linear Force               40 lb (18 kg)
Advance Per Microstep 0.165 micron
Maximum Step Rate  1600 steps/sec (1/2-step)
Minimum Step Rate   1 step/100 sec
Accuracy                    < 1% error
Reproducibility          ± 0.1%
Dimensions               11 x 12 x 5.5 in.

28 x 30 x 14 cm
Shipping Weight        12.5 Ib (5.7 kg)
Available 95-135 V or 220-240 V, 50/60 Hz

Syringes with Luer Fitting (no needle)
WPI Part # Volume Description O.D.

ILS005LT 5 μL ILS 5 μL Gas-tight Luer tip 6.5 mm

ILS010LT 10 μL ILS 10 μL Gas-tight Luer-tip 6.5 mm

ILS025TLL 25 μL ILS 25 μL Gas-tight Luer tip* 8.0 mm

ILS050TLL 50 μL ILS 50 μL Gas-tight Teflon Luer Lock* 8.0 mm

ILS100TLL 100 μL ILS 100 μL Gas-tight Teflon Luer Lock* 8.0 mm

ILS250TLL 250 μL ILS 250 μL Gas-tight Teflon Luer Lock* 8.0 mm

ILS500TLL 500 μL ILS 500 μL Gas-tight Teflon Luer Lock* 8.0 mm

300035 6/32 stability button for SP200 Series pumps

*Has 6/32 button thread. The 6/32 stability button allows the SP series pumps to drive the syringe plunger in a precise direction to 
minimize variations in the syringe body/plunger offset. ILS is a trademark of Innovative Labor Systeme.
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The SP210c can hold up to four syringes and 
can cycle continuously back and forth in a 
push-pull action. As two syringes are infusing, 
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SP120p
A second syringe mount has been 
added to the basic SP100i, with both
syringes activated by a single pusher 
block for simultaneous infusion and 
withdrawal. This pump has all the 
features of the SP100i, plus:
● Holds two syringes, from 10 μL to 10 mL.

TwoTwo--Syringe PushSyringe Push--Pull PumpPull Pump SP120p SPECIFICATIONS
Mode Infusion/Withdrawal
Syringe Size                   10 μL to 10 mL (two)
Maximum Flow Rate      125 mL/hr

(10 mL syringe)
Minimum Flow Rate       0.1 μL/hr

(10 μL Syringe )
Linear Force                   20 lb (9 kg)
Advance Per Microstep 0.529 micron
Maximum Step Rate      400 steps/sec

(1/2-step)
Minimum Step Rate       1 step/30 sec
Accuracy                        < 1% error
Reproducibility              ± 0.1%
Dimensions                   9 x 6 x 5.5 in.

23 x 15 x 14 cm
Shipping Weight            8 Ib (3.6 kg)
Available 95-135 V or 220-240 V, 50/60 Hz

FourFour--Syringe PushSyringe Push--Pull PumpPull Pump
SP120p single cycle
The SP260p can hold up to four syringes and can cycle continuously back and forth 
in a push-pull action. As two syringes are infusing, two other syringes are 
withdrawing at the same rate. The SP260p is used for single-cycle applications only. 
With the use of 3-way valves the pump can empty and refill syringes for a continuous 
dispense.
● Knob locks/unlocks drive block for effortless, drag-free adjustment
● Simple menu-driven setup: Syringe diameter (selected from displayed table), 
Dispense volume, Dispense flow rate
● Continuous dispense volume display
● Preset volume control and automatic shutoff
● Settings can be reviewed or changed during operation
● Optical encoder stall detection
● Choice of unit selection
● Last settings stored in permanent memory
● Built-in RS-232C interface for computer linking or “daisy chaining” up to 100 pumps.
● TTL interface for foot switch, timer, relay control; outputs for run indicator, valve 
control

ContinousContinous Cycle PumpCycle Pump
SP120c

SP260p & SP210c
SPECIFICATIONS

Mode
SP 260p                    Push-Pull (single cycle)
SP 210c      Infusion/Withdrawal (continuous)

Syringe Size
SP 260p                            10 μL-60 mL (four)
SP 210c                            10 μL-60 mL (four)

Maximum Flow Rate
SP 260p               86 mL/min (60 mL syringe)
SP 210c               86 mL/min (60 mL syringe)

Minimum Flow Rate                      0.001μL/hr
Linear Force                                40 Ib (18 kg)
Advance Per Microstep             0.165 micron
Maximum Step Rate               1600 steps/sec
Minimum Step Rate                 1 step/100 sec
Accuracy                                        < 1% error
Reproducibility                                    ± 0.1%
Dimensions                              11 x 9 x 5.5 in.

28 x 23 x 14 cm
Shipping Weight                        12 Ib (5.4 kg)
Available 95-135 V or 220-240 V, 50/60 Hz

two other syringes are withdrawing at the 
same rate. At the end of the set volume 
the direction is automatically reversed 
and the next cycle begins. With the use 
of 3-way valves, the pump can empty 
and refill syringes for a continuous 
dispense.

● Holds four syringes, 10 mL to 60 mL
each. With larger syringes the full volume

may not be usable. [With a 60 mL syring, 
40 mL is usable; with a 30 mL syringe, 
the full volume is usable.]
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The world’s leading ultramicropump!
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With its digital controller, UltraMicroPump II can dispense as little as 
600 picoliters per incremental advance of the syringe piston (using a 
5-μL syringe). Syringes may be filled externally and then inserted into 
the pump or filled while mounted in the pump. Fluids injected or
withdrawn are held entirely within the micro syringe to maintain a low 
fluid dead volume. For positioning, the UltraMicroPump II may be 
attached to any of several WPI micropositioners such as the M3301 
(manual), DC3001 (motorized), or any manual stereotaxic manipulator.

Smart Controller
An Integral component in the UMP2 system is a microprocessor-based 
controller, Micro4, which provides an “intelligent” and easy-to-use 

From the keypad the user can select the following functions: 
set pump to infusion or withdrawal mode, enter the volume to 
be infused or withdrawn, rate of delivery, and syringe type as 
well as synchronize the starting and stopping of any 
combination of syringe pumps. 

User parameters can be stored in the device’s “non-volatile” 
memory for instant  recall when the unit is powered on. An 
optional footswitch can be plugged into a connector on the rear 
of the controller for “hands free” start-/-stop operation.

Computer Control

An RS-232 port on the rear of the controller can be used to 
connect it to a computer for use with computer control 
programs. 

Microvolume Syringes
The recommended microsyringe for use with UMPII is WPI’s FlexiFil™ Syringes with Luer Fitting (no needle)

WPI P/N Volume Description O.D. UMP2 UMP1 SP310i

ILS005LT 5 μL ILS 5 μL Gas-tight Luer tip 6.5 mm Y N N

ILS010LT 10 μL ILS 10 μL Gas-tight Luer tip 6.5 mm Y N N

ILS025LT 25 μL ILS 25 μL Gas-tight Luer tip 8.0 mm Y N N

SGE050TLL 50 μL SGE 50 μL Gas-tight Teflon Luer Lock 8.0 mm Y Y Y

SGE100TLL 100 μL SGE 100 μL Gas-tight Teflon Luer Lock 8.0 mm Y Y Y

SGE250TLL 250 μL SGE 250 μL Gas-tight Teflon Luer Lock 8.0 mm Y N N

Syringes with Replaceable Beveled Needles
WPI P/N. Volume Description O.D UMP2 UMP1 SP310i

SGE0005RN* 0.5 μL SGE 0.5 μL 23 ga (0.63 mm) 70 mm long 8.0 mm Y Y Y

SGE001RN* 1.0 μL SGE 1.0 μL 26 ga (0.47 mm) 70 mm long 8.0 mm Y Y Y

SGE005RN 5 μL SGE 5 μL 23 ga (0.63 mm) 50 mm long 8.0 mm Y Y Y

SGE010RNS 10 μL SGE 10 μL 26 ga (0.47 mm) 50 mm long 8.0 mm Y Y Y

SGE025RN 25 μL SGE 25 μL 25 ga (0.50 mm) 50 mm long 8.0 mm Y Y Y

SGE050RN 50 μL SGE 50 μL 25 ga (0.50 mm) 50 mm long 8.0 mm Y Y Y

SGE100RN 100 μL SGE 100 μL 25 ga (0.50 mm) 50 mm long 8.0 mm Y Y Y

* The plunger extends to the tip of the needle, displacing the full sample during injection - which gives the syringe zero dead volume. The barrel length of this syringe is 17 cm long vs. the 
usual 8-9 cm. SGE and ILS are respective trademarks of Scientific Glass Engineering and Innovative Labor Systeme.

Replacement Needles
RN0005               For syringe SGE0005RN, 23 ga (0.63 mm) 70 mm long
RN001                 For syringe SGE001RN, 26 ga (0.47 mm) 70 mm long
RN005                 For syringe SGE005RN, 23 ga (0.63 mm) 50 mm long
RN010                 For syringe SGE010RN(S), 26 ga (0.47 mm) 50 mm long, 5-pack
RN025                 For syringes SGE025RN, SGE050RN, SGE0100RN, 26 ga (0.47 mm) 50 mm long, 5-pack

UMPII shown
mounted to
stereotaxic frame
(not included).

interface to up to four syringe 
pumps. Operating parameters are 
set with the membrane keypad 
and LCD display. 
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This versatile injector uses microsyringes to deliver picoliter volumes

Perfect for a wide range of applications
including intracellular injection, micro
delivery of biochemical agents or dyes, cell
separation, and in vitro fertilization.
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UMP2 SPECIFICATIONS
(based on 10 μL syringe)

TOTAL # OF STEPS                       20,000 (63 mm travel)
MINIMUM DISPENSING VOLUME 0.58 nL / step
LINEAR MOTION PER STEP         3.175 microns
WEIGHT                                         325 g (11.5 oz)
MOUNTING ROD DIAMETERS      7.9 mm (0.31 in.)
CONTROLLER POWER 

REQUIREMENTS             2 amps, 12 V DC
DIMENSIONS                                 ø 32 mm x 190 mm

(ø 1.3 in. x 7.5 in.)
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Manual Manual MicrosyringeMicrosyringe PumpPump
The MMP and DMP are convenient tools for precise manual 
injection of fluid using glass pipettes or similar injection 
devices. The design allows visual feedback of flow at the 
pipette tip. They can also be used as a manual micro 
syringe pump for perfusion or withdrawal of liquids. The 
resolution of the injection volume can be continuously 
varied from 10 nanoliters to the microliter range, depending 
on the syringe used. Either oil or air can be used as the 
transfer media to assist the injection

The piston of the micrometer can be slid across the rail to the syringe's 
plunger position. Small diameter PTFE tubing is used to improve the 
accuracy and solution compatibility. The unique design of the pipette 
holder can securely hold any pipette with an outer diameter of between 
1.0 mm and 1.5 mm. All necessary accessories for removing air and 
filling the syringe and tubing with liquid are included. The system comes 
complete with a 100 μL gas tight syringe and other syringe sizes can be 
purchased.

of fluid. The DMP comes with an exclusive digital 
micrometer that will allow the reading of piston 
advancement easily with a 0.001- millimeter resolution. The 
optional software and cable kit can transmit advancement 
data directly into computer. Model MMP has the traditional 
mechanical micrometer head with a resolution of 10 
microns per division and advances 500 micrometers per 
revolution. The entire frame body of the injector is 
constructed with polished stainless steel for excellent 
stability and durability. 

DMP & MMP Specifications
Travel Distance           25 mm
Advances Resolution  0.001 mm for DMP and 0.01 mm for MMP
Syringe Size               10 μL to 1 mL gas tight luer tip syringe
Tubing                         1.5 m of PTFE tubing with 0.5 mm ID
Pipette Holder             0.24" x 5.2"
Pipette Holder Fits      1.0 to 1.5 mm OD pipette

Pressure ManometerPressure Manometer For measuring hydrostatic pressures

PRESSURE MANOMETER SPECIFICATIONS

PM01 PM015 PM100
PRESSURE RANGES) ±1 psi (±52 mm Hg) ±15 psi (±775 mm Hg) ±100 psi (±690 kPa

MAX. PRESSURE 20 psi (1035 mm Hg) 30 psi (1550 mm Hg) 150 psi (1035 kPa)

RESOLUTION 0.001 psi (0.1 mm Hg) 0.01 psi (1 mm Hg) 0.1 psi (1 kPa)

OUTPUT 1 V/psi 100 mV/psi 10 mV/psi

OUTPUT RANGE ±1.0 V ±1.5 V ±1.0 V

LINEARITY 0.5% full-scale

TEMPERATURE EFFECT 1.0% full-scale (0-70°C)

ZERO RESPONSE Screwdriver-adjust

TIME 30 ms

POWER Nine-volt battery

BATTERY LIFE Alkaline, 200 hours; rechargeable, 25 hours

RECORDER OUTPUT Mini-phone jack, 0.141 inch (3.5 mm)

OUTPUT IMPEDANCE 1 kΩ

PNEUMATIC CONNECTORS Barbed, for 1/8-inch or 3/16-inch ID soft tubing

DIMENSIONS 3 x 6 x 1 inches (8 x 15 x 4 cm)

SHIPPING WEIGHT 3 lb (1.4 kg)

readings. Three versions measure 
pressures in the range of ±1 psi, ±15 
psi or ±100 psi. A range switch allows 
measurement in units of psi or kPa for 
the 100 psi version, and psi or mm Hg 
for the 15 psi version. Pressure can be 
read on the built-in LCD display or 
relayed to a chart recorder, 
oscilloscope, or computer. PM Series 
pressure manometers come with 4 feet 
of 1⁄8-inch ID soft vinyl tubing. A mini-
phone-to-BNC cable for the recorder 
output is also available (Part 
#CBL102). Standard versions are 
equipped with a nine-volt alkaline 
battery.

Hand-held and battery 
operated, PM Series 
pressure manometers 
monitor vacuum and 
pressure in nonaqueous
fluids. An integral 
transducer and digital 
display allow easy and 
accurate pressure
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EagleEagleTMTM Adjustable Adjustable PipettersPipetters
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Lifetime Warranty Comfortable ergonomic design 
Lasts 20 times Longer

Built with ultra high molecular weight polyethylene 
(UHMWPE), the piston seal (patent pending) lasts at least 20 
times longer than those made with PTFE. The pipetter
delivers with the same accuracy and precision even after 
more than 51 million non-stop pressrelease strokes.

● Superior WPI seals give reliable and 
accurate experimental results.
● Calibration interval can be significantly 
increased.
● Priced so affordably that everyone in the 
lab can have a set.
● Customize your set by selecting only the 
pipetters you need.
● Lifetime warranty on the piston seal.

Model    Volume Range   Price

A         E2          0.2 - 2.0 μL       US$99
B        E10         0.5 - 10 μL        US$99
C        E20            2 - 2.0 μL       US$99
D       E100         20 - 100 μL      US$99
E       E200         50 - 200 μL      US$99
F      E1000      100 - 1000 μL    US$99
G      E5000    1000 - 5000 μL   US$99

Buy any set of 5 or 6 and get one free!
Sets ES 5, ES 6, and ES 7 include your  selection of 
pipetters, along with a stand (#14239) for convenient 
storage. Simply specify the pipetters you want by including 
the letter designation from the chart on the right. For 
example, ES 5-AABCD would include two E2s and one 
each E10, E20 and E100.

Replacement parts
Replacement parts for the Eagle Pipetters are available from WPI website at www.wpiinc.com
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Universal Pipette TipsUniversal Pipette Tips
Ultra-clear and certified RNase/DNase-free

WPI’s Universal Pipette Tips are for use with Eagle and most other pipetters, including Gilson, Oxford Benchmate, Socorex, and SealPette.
* Tips 500197 and 500198 fit Eagle, Eppendorf, and BioHit pipetters.
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Universal Tips
Tip Volume For Pipetter Bulk Part No. Price Rack Part No. Price

0.1 - 10 μL Eagle E2
Eagle E10
Eagle E20

Bag of 1000 500191 US$15 960 (10 racks of 96) 500192 US$30

5 - 200 μL Eagle E20
Eagle E100
Eagle E200

Bag of 1000 500193 US$15 960 (10 racks of 96) 500194 US$30

100 - 1000 μL Eagle E1000 Bag of 1000 500195 US$17 1000(10 racks of 100) 500196 US$35

500 - 5000 μL Eagle E5000 Bag of 250 500197 * US$15 500 (10 racks of 50) 500198 * US$55

Universal Gel Loader Tips (flexible)
PricePart No.RackPricePart No.BulkFor PipetterTip Volume

US$20

US$20

500206

500207

200

200

US$30500205*Bag of 1000Eagle E20
Eagle E100
Eagle E200

Eagle E20
Eagle E100
Eagle E200

0.5-200μL (flat) 
0.57mm OD

0.5-200 μL (flat) 
0.37mm OD

US$20500204200Eagle E2
Eagle E10
Eagle E20

0.1 - 10μL (flat) 
0.57 mm OD

US$40500203200Eagle E2
Eagle E10
Eagle E20

0.1 - 10 μL (flat) 
0.37mm OD

US$40500202200Eagle E2
Eagle E10
Eagle E20

0.1 – 10 μL (flat) 
0.1mm OD

Universal Filter Tips (sterile)
PricePart No.RackPricePart No.BulkFor PipetterTip Volume

US$655002011000(10 racks of 100)Eagle E1000100 - 1000 μL

US$65500200960 (10 racks of 96)Eagle E20
Eagle E100
Eagle E200

10 - 200 μL

US$60500199960 (10 racks of 96)Eagle E2
Eagle E10
Eagle E20

0.1 - 10 μL



PI-305A Pressure Ejection Kit contains 20 
plastic fittings, an insertion tool, five 5-ft lengths 
of colored tubing, a five-valve manifold 
coupling, six male luer adapters and one 
male/female luered line. These Pressure 
Ejection fittings connect the pressure ejection 
tubing to the P-5 and P-7  pipette barrels 
quickly and securely.
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FiveFive-- and Sevenand Seven--Barrel Micropipette BlanksBarrel Micropipette Blanks
High quality multi-barrel micropipette blanks for 
pressure injection

The P-5 and P-7 micropipettes are designed for precise local 
application of chemicals in extracellular electrophysiological 
studies. Drug application may be by one of two methods:

1. microiontophoretic ejection of charged substances, or

2. pressure ejection.

P-5 and P-7 pipette blanks exhibit levels of quality and  
reproducibility impossible to match in handmade pipettes. 
They are compatible with most vertical pipette pullers that 
accommodate 3.00 mm diameter glass. P-5 and P-7 blanks 
have a solid ball pulling tip and are fabricated from 3.00 mm 
Kwik-Fil tubing. All barrels except the large central one have 
filaments. 
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Micropipette Micropipette 
StorageStorage JarJar

Stores up to 30 micropipettes, filled or
unfilled, up to three inches in length. A

gentle sliding action inserts or removes
pipettes without damage to the delicate tips.
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Eliminate the cost and trouble of making your own micropipettes 
— WPI can quickly supply your need for consistently sized pre-
pulled glass micropipettes for injection of dyes or proteins into 
cells, oocytes and for many other biomedical laboratory 
applications. Tip diameters (ID) range from 0.1 to 10 micrometers. 
● 0.5 micrometer and smaller ID micropipettes include an 
internal glass fiber for easy filling
● Tip inner diameter tolerance ±20% 
● Short taper yields high strength
● Nominal length ≈ 50 mm 
● Standard capillary outer diameters are 1.0 mm (thin-wall) 
or 1.14 mm
● Every pipette individually tested and inspected
● Vacuum packed

Silanized Tips (Luer Shank)
Silanization waterproofs the glass to retard water when inserting 
into cell. This will not let the outside fluid run down the pipette and 
get inside so easily.

Borosilicate glassBorosilicate glass
micropipettesmicropipettes

•0.4mm O.D., 0.2mm I.D. tubing
• Autoclavable
• Biocompatible perfluorocarbon tubing material

This micro cannula is ideal for 
placement in the carotid or femoral 
artery of mice, rats, and other small 
animal blood vessels. It can be used 
with a pressure transducer (WPI’S 
BLPR) for blood pressure 
measurement, or in conjunction with a 
micro-syringe injection system (like 
WPI’s UMPII or MMP pumps). 
The incorporated standard female luer 
fitting makes connecting to existing 
experimental plumbing quick and easy. 

The cannula is provided with a 
contoured-tip stainless steel stylet
(trocar) to facilitate placement using 
established techniques. A movable 
“shoulder” ring provides a tie-in 
point to prevent accidental removal. 
The cannula may be left in place for 
2 hours or more, and with proper 
care and cleaning, may be re-used 
multiple times. Instructions for use 
included.
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WPI’s MicroFil™ fills micropipettes easily and 
reliably. Its long and fine tip allows you to start 
the  filling very close to the pipette tip, 
eliminating both  air bubble formation and 
clogging due to the washing down of dust 
particles. The transparent amber MicroFil
needle is constructed from a combination of 
plastic and fused silica — no metal components 
are used. The MicroFil needle can be stored for 
days with the filling solution inside without 
clogging.

PolyFil allows easy and secure coupling 
of a multi-barrel micropipette to a 
pressure source. Coupling is achieved by 
bonding temperature- resistant and 
flexible MicroFil to the capillary tube with 
hot melt adhesive. The luer end of each 
MicroFil is connected to PVC tubing (200 
PSI rated). K its also include a five-port 
manifold that allows use of a single 
PV800 Series PicoPump to drive up to 
six micropipette barrels independently by 
switching on only the barrels to be 
injected. All connections are locking luers
— pressure safe and convenient. 

The MicroFil’s tip elasticity is sturdy and very 
flexible though not unbreakable. Since it is more 
flexible than stainless steel needles, moderate 
bending will not block or damage the MicroFil
needle. The combination of plastic and fused 
silica in the MicroFil tip is sturdier than plastic 
tips, allowing easy and repeated insertions into 
micropipettes. MicroFil’s luer fitting allows easy 
coupling to syringes and syringe filters. 

The best filter for microinjection!
Although there are many types of syringe filters for filtering the solutions used in filling microinjection pipettes, most of them are inadequate for 
tips with inner diameters smaller than 0.6 μm. Syringe filters with membranes made of PTFE, nylon, or cellulose acetate may claim pore sizes 
as small as 0.2 μm, but that designation only means the average pore size is 0.2 μm — particles as large as 1 μm will still pass through. 
Liquids filtered through them will still clog a 0.5 μm ID tip very quickly. These Anotop™ filters, however, have homogeneous pore distribution. 
Anotop filters also come in a pore size 10 times smaller than any other filter: 0.02 μm! With this filter and a MicroFil filling needle, you can 
normally pump more than 500 nL of fluid before the microinjection pipette. In packs of 50 filters, individually sterile packed.

Membrane Diameter 25 mm 10 mm
Protein Adsorption low low

Operating Pressure (max.) 75 psi 100 psi

Average Membrane Thickness 60 μm 60 μm

Width 31 mm 14 mm

Length 25 mm 18 mm

Hold-up Volume Inlet < 920 μL < 90 μL

Connection Outlet Female Luer-Lock

Connection Male Slip-Luer

Kit includes:
1 pipette holder/handle, plastic; 7 pieces MF28G MicroFil; 7-pieces tubing with male luer lock 
fittings; 1 flow-thru manifold with five luer lock ports; 1 hot melt glue gun(110V only); 3 glue 
sticks. 
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MicrofilMicrofilTM     TM     

PolifilPolifilTM        TM        
Multi-barrel Micropipette     
Coupling kit



Luer Valve Assortment KitLuer Valve Assortment Kit
A useful kit (above) for building your own liquid 
flow experiment. It provides the means to start, 
stop, add, divide and control a flow of liquid or 
gas. Included in the kit are over 200 assorted 
parts such as one-way and three-way 
stopcocks, manifolds, Y-connectors, injection 
sites, male and female luer caps, check 
valves, syringe-activated check valves, slide 
clamps, roller clamps, and pinch clamps. All 
(except clamps) have a luer fitting for quick 
and easy connecting  and disconnecting. 
Includes assorted luer fittings for use with 
flexible tubing.

BarbBarb--toto--Tubing Tubing 
Coupler Assortment KitCoupler Assortment Kit
Barb-to-Tubing Assortment Kit (at left) includes three 
different sizes of tubing and two boxes with different 
fittings, T-connectors, elbow connectors, check valves 
and plugs.
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500890 Barb-to-Tubing Assortment Kit (polypropylene) US$136
Includes three tubing sizes: 1/16" ID, 1/8" ID, 1/4" ID

LuerLuer--toto--Tubing Coupler Tubing Coupler 
Assortment Kit Assortment Kit 
Assemble quick-disconnect luer fittings for use with flexible 
tubing with internal diameters of 1⁄16", 3⁄32", 1⁄8" and 5⁄32". 
A variety of quick-disconnect connectors can be quickly 
made for connecting small diameter flexible tubing; 3-way 
connections can be made with the use of the 3-way luer tee; 
luer plugs, tees, connectors, bulk-head mounts, color coding 
rings, locking nuts, male and female luers—are all included 
to enhance the versatility of this kit. The kit has over 350 
assorted parts and is offered in two different types of 
materials. Polypropylene fittings are chemically inert and 
resistant to most organic and inorganic solvents. Nylon 
fittings are strong and can be bonded with adhesive.  

14012 Luer-to-Tubing Coupler Assortment Kit (Polypropylene) US$136
500895 Luer-to-Tubing Coupler Assortment Kit (Nylon) US$136
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Parts in kit may differ slightly in appearance from those pictured.

Parts in kit may differ slightly in appearance from those pictured.
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The REMS AutoSampler automates measurements of 
electrical resistance of transepithelial, transendothelial or 
Caco-2 cell membranes being grown to confluence on 
microporous filters of high throughput screening (HTS) 24- and 
96-well microplates. It is a PC-controlled, tissue resistance 
measurement system that offers reproducibility, accuracy, 
flexibility and ease-of-operation for this kind of measurement. 
Automated measurement of tissue resistance in cell culture 
microplates provides the important advantages of speed, 
precision, decreased opportunity for contamination and the 
instant availability of measured resistance data on a computer. 
These measurements are useful in applications such as drug 
bioavailability studies and studies on the mechanisms of drug 
transport. 
The main components of the REMS AutoSampler include: the 
robotic sampler that moves the electrode over each well of the 
microplate, the electrode which is located on the robotic arm, a 
base plate for the 24- and 96-well tray, a Windows-based data 
acquisition card, the REMS interface unit and the REMS 
software to operate the system on a Windows-based computer. 
The REMS AutoSampler automates TEER measurements 
previously made with WPI’s EVOM Epithelial Voltohmmeter. 
Automated tissue resistance measurements up to 20 kΩ can 
be performed on 24- or 96-well HTS microplates. Microplates
presently supported include the Corning Costar HTS
Transwell-24, Falcon HTS Multiwell insert systems, and 
Millipore Multiscreen™ CaCo 96-well plate.
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Automated TEER MeasuringAutomated TEER Measuring SystemSystem

The REMS AutoSampler is designed to facilitate integration 
with other robotic systems. Special locating bars are installed 
on the REMS base platform that allow other system robots to 
place an HTS tray into a precise location on the REMS base. 
The REMS AutoSampler will automatically measure and 
record tissue resistance from a user-specified matrix of 
culture wells on the microplate. According to the specified 
sequence, the robotic arm moves over the identified wells 
taking TEER measurements. By means of a x-y-z locating 
system, the electrode-containing arm  is positioned precisely 
and reproducibly over each well. The ability of the REMS 
AutoSampler to reproducibly and precisely locate the 
electrode results in highly reproducible TEER 
measurements. 
TEER measurements are stored in the computer as the 
electrode moves from one well to the next. The Windows-
based software provides user-friendly features to acquire, 
display and store the tissue resistance measurements.
The REMS electrode is very compact and robust in design. 
Each of two rod-shaped probes, 1.5 mm in diameter, 
consists of a pair of electrodes: one electrode for injecting 
current and the other for measuring the voltage. The use of 
two pairs of electrodes eliminates the error caused by the 
electrode-liquid interface. To take a measurement, the robot 
inserts one probe into the center of the filter well and the other 
into the opening slot of the 24- or 96-well plate. 
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REMS AUTOSAMPLER SPECIFICATIONS
MEMBRANE RESISTANCE RANGE      0 to 2000 Ω and 0 to 20 kΩ

AC SQUARE WAVE CURRENT             +/- 20 μA @ 12.5 Hz

ELECTRODE POSITIONING                  Resolution in X, Y and Z: +/-
1 mm

ELECTRODE PERFORMANCE              Repeatability in X, Y and Z: 
+/- 0.25 mm

ELECTRODE ARM SPEED X- and Y-axis: 250 mm/sec

Z-axis: 247.3 mm/sec

TYPICAL MEASUREMENT TIME
24-WELL 1 min, 10 sec

SCAN PATTERN Choice of any well pattern 
sampling

LINE VOLTAGE User specified: 100/120 V or 
220/240 V

DIMENSIONS 53.5 × 43.7 × 37.1 cm

(213⁄32 × 173⁄16 × 145⁄8 in.)
WEIGHT 24 kg (52 lb)

The use of AC current to measure resistance provides several 
advantages over DC current, including:
● Absence of offset voltages on measurements;
● There is a zero net current being passed through the 
membrane and therefore it is not adversely affected by a 
current charge;
● No electrochemical deposition of electrode metal.
The REMS AutoSampler also features a rinse and calibration 
check station. If occasional rinsing of the REMS electrode is 
required it may be sent to a rinse station by pressing the rinse
station button on the menu bar. The rinse station can also 
function as a calibration check station when fitted with a 
calibration cell containing a synthetic membrane (WPI’s
optional CALICELL-HTSF). 
The use of this calibration cell, which mimics a confluent 
epithelial membrane’s resistance in fluid, provides a quick and 
effective test to determine when the REMS measurement 
system is fully initialized following start-up and to check its 
functionality during operation.
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WPI’s REMS TEER measurement system is also available in a fully customizable package that does 
not include the robot. The REMS-KIT is designed to enable manufacturers and users of robotic and
HTS systems to incorporate TEER measurement capability into their own automated protocols. 
Essentially the REMS-KIT provides the same TEER measuring system as the REMS but without the 
robot positioner. Control over TEER measurement is accomplished using the DDE protocol. Virtually 
any Windows-compatible programming language that uses the DDE protocol (including LabView
and Visual Basic) can be used. The REMS-KIT is designed for use with Corning Costar HTS 
Transwell-24, Falcon HTS Multiwell Insert System and Millipore MultiscreenTM CaCo 96-well plates. 
The system includes the following components:
● REMS TEER electrode with 5-ft cable
● Dummy TEER electrode for training robot
● REMS TEER measurement electrode interface unit
● Windows PCI A/D data acquisition card
● Interface software using the DDE protocol
● Instruction Manual

REMS KIT Specifications
Resistance range . . ……………. . . . 0 to 20 k Ohms
Time for each measurement . . . . . . . 1 to 2.5 seconds

Minimum Configuration: Pentium processor (90 MHz) running on Windows 95 or Windows 98 and 
having at least 16 Mb of RAM. 10 Mbytes of free disk space. 

Give your HTS system the ability to perform REMS TEER measurements

REMS KIT includes one electrode which fits either the Corning Costar 24-well microplate, the Falcon 24-well microplate, or the Millipore 
Multiscreen CaCo 96- well microplate.

EPITHELIAL PHYSIOLOGYEPITHELIAL PHYSIOLOGY

REMS-KIT REMS Kit for Corning Costar HTS Transwell-24 or Falcon HTS Multiwell Insert System
REMS-KIT-M REMS Kit for Millipore MultiscreenTM CaCo 96-well



MotilBSMotilBS Sperm Analysis SystemSperm Analysis System
Analyze sperm motility at concentration in an easy and fast way 
at minimum cost

Complete system from 8100€!!!!

System composed by:
Sperm analysis Software (developed by Proiser, s.l.) , Pentium IV computer 
with a 19” TFT screen and a digital CCD progressive camera (768X576 a 
53FPS)
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ISAS ISAS 
Integrated Semen Analysis System

The system is divid ed in diffe rent modules to allows the study of the foll owing parameters: 
Motility, Morphology, Fluorescence, Concentration, Cell Counter and NA Fragmentation.

Motility Module
This module performs full automatic analysis of motility and 
kinetics of semen samples in real time and high resolution 
image. For human samples the cells are classified according 
the WHO criteria. VCL, VSL, VAP, LIN, STR, WOB, ALH, 
BCF and other kinetic parameters are calculated.

Morphology Module
This Module analysis automatically the mo rphology and 
morphometry of semen samples in real time and high 
resolution images. For human samples the cells are classified 
according to WHO or strict criteria. Some parameters of 
head, acrosome, midpiece and tall are offered. 

Concentration Module
This module calculates accurately the sperm concentration 
using fixed samples and counting chambers (Neubauer, 
LEJA,…). It can be used for other kind of samples, not only 
for the sperm.

DNA Fragmentation Module
This module calculates the percentage of DNA damage from 
images using the HaloSperm Kit or tunnel technique.
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Products developed by: Proiser, s.l.

Cell UV Chambers:
Disposable sperm counting 
chambers with 20 μm depth.

Miscellaneous:
Makler Chambers:
Counting chamber for 
rapid semen 
evaluation. Only 10 μm 
depth.
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It is a  program for ovaric histology analysis, embryology and ICSI 
process. The user fixes the measure, saving way, working sequences and 
kind of results when he defines the work conditions. It is semiautomatic in 
such a way that the user makes the measurements on the screen. The 
results are given in different charts.

OSIAOVOOSIAOVO
Oocyte Measurements System

Software for manual counting of any kind of cells. The user sets the 
assignment keys, the kind of particles and the possib le sumatories or 
formulas to be applied in each cases. The results are shown in charts or 
graphs according to the user election.

FLECCOFLECCO
Cell Counter

This program performs the capture of images according to the parameters 
fixed by the users. It allows the capture of s ingle images or series with 
defined intervals. The iProcadi allows the transmission of the image in the 
real time through Internet, using an algorithm for image compression.

PROCADI PROCADI 
Image Capture Program
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ESCO ESCO LabcultureLabculture® ® Horizontal Laminar Flow CabinetsHorizontal Laminar Flow Cabinets

Note: Model shown is a non-standard unit (LHC-6C2 with 3ft work zone 
height)

Building on the international success of our Esco Horizontal product line, Esco
Labculture® Horizontal Laminar Flow Cabinets offer a premium solution for 

customers with nothing less than the most stringent requirements in the world. 
Key enhancements include a complete stainless steel interior which is more 
easy to clean, an improved microprocessor-controlled airflow alarm, and 

soft touch controls. A unique stainless steel diffuser also improves airflow 
uniformity for better product protection. Like all Esco cabinets these models 

feature many key innovations for which Esco is recognized for: the best 
product protection in the world, external rotor motors, superior filter 

mechanical construction aspects and many others. In addition, use of the 
latest minipleat separatorless ULPA filter technology, operating at the typical 

efficiency of 99.9998% at 0.12 microns, means that this cabinet provides 
better product and operator protection than conventional HEPA filters.

At our state-of-the-art computer controlled sheet metal processing centre, all 
models manufactured are stringently and invidually inspected after production 
with the most sophisticated instruments in accordance with many international 

standards. The comprehensive 7-page summary report included with every 
Esco Labculture® unit produced is probably the best testament to the 

dedication of our personnel.
The intelligent blower system automatically compensates to maintain airflow 
as the filter loads (additional manual adjustment can be carried out to further 

prolong filter life). This unique features eliminates the need for constant speed 
control adjustments, while ensuring optimum performance and product 

protection.
Cabinet Airflow Profile
• Room air is t aken in f rom the top of the cabinet through a 
disposable pre-filter with 85% arrestance; this serves to trap 
larger particles and increase the life of the main filter.
• Air is  forced evenly across the ULPA filter(s); the result is a 
stream of clean laminar air within the work zone of the cabinet;
this dilutes and flushes all airborne contaminants from the 
interior.
• A nominal filter face velocity of 0.45 m/s or 90 fpm ensures 
that there is a sufficient number of air changes w ithin the 
enclosed area of the cabinet in order to maintain cleanliness.
• The purified air travels across the internal work zone of the 
cabinet in a horizontal, unidirectional stream and leaves the 
main work chamber across the entire open front of the cabinet.

• Industrial-grade main body constructed of 
electrogalvanised steel: with an abrasion-resistant 
white oven-baked powder-coated finish.
• Durable and easy to clean  stainless steel work 
surface and interior will never rust, chip, or generate 
particles; corners are expertly sealed for rounded 
edges; raised edge at back of work zone prevents 
spills from damaging the filter.
• Permanently lubricated direct drive centrifugal 
blower(s); energy efficient external rotor motor type 
design reduces operating costs and compensates 
automatically for filter loading over most of the 
filter’s lifespan; inconvenient adjustments are 
eliminated.
• Extremely low noise and vibration levels (less than 
59dBA at working position) due to proprietary 
construction and mounting technology.
• Built-in solid state variable speed controller(s) 
(infinitely adjustable from zero to the maximum setting) 
with built-in RFI and noise filters is super ior to 
conventional “step” controllers.
• Esco Smart Control® with built-in visual / audible 
airflow alarms ensures superior product protection and 
alerts the user in case of any malfunction; 
sophisticated soft touch controls and airflow meter 
display are easy to use and clean.
• Built-in warm white, electronically ballasted lighting 
offers excellent illumination throughout the work zone 
in order to reduce operator fatigue and is comfortable 
to the eyes. Light tubes are mounted out of the air 
stream for better airflow uniformity..
• High-quality polyester prefilter and U15 ULPA 
filter(s) with a typical efficiency of 99.9997% at 
MPPS, 99.9998% at both 0.3 and 0.12 microns 
provide the best product protection in the world; typical 
main ULPA filter lifespan is more than 3 ye ars 
depending on the ambient operating conditions and 
the total number of hours in usage per day.
• ISO Class 3 air cleanliness within work zone as per 
ISO 14644.1 (equivalent to Class 1 as per US Federal 
Standard 209E, 100 times “cleaner” than the usual 
Class 100 classification on cabinets offered by the 
competition). All materials used in the product are 
cleanroom compatible.
• Mini-pleat separatorless ULPA filter technology 
reduces energy consumption and de livers increased 
laminar airflow uniformity for better product and cross 
contamination protection. • I ntegral filter metal guard 
prevents accidental damage to UL PA filter; endless 
filter gasket is permanently molded on the filter frame 
and will not deteriote over time; aerosol (DOP/PAO) 
challenge test port included.
• Additional removable perforated stainless steel filter 
diffuser is easy to clean and also protects the filter 
against accidental damage. • Ind ividually factory 
tested and commissioned after production; report 
included with every unit.
• Designed to meet the sa fety requirements of IEC 
61010-1 / EN 61010-1 / UL 3101-1 / CSA C22.2 No. 
1010.1-92. Components are UL listed / recognised. 
• Extended warranty period of 3 years excluding 
consumable parts and accessories.
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General Specifications LHC-2AX LHC-3AX LHC-4AX LHC-5AX LHC-6AX

External Dimensions
(Width x Depth x Height)

730 x 750 x 1105 mm
28.7" x 29.5" x 43.5"

1035 x 750 x 1105 mm
40.7" x 29.5" x 43.5"

1340 x 750 x 1105 mm
52.7" x 29.5" x 43.5"

1645 x 750 x 1105 mm
64.8" x 29.5" x 43.5"

1950 x 750 x 1175 mm
76.8" x 29.5" x 43.5"

Internal Work Zone
(Width x Depth x Height)

610 x 550 x 570 mm
24.0" x 21.7" x 22.4"

915 x 550 x 570 mm
36.0" x 22.2" x 22.6"

1220 x 550 x 570 mm
48.0" x 22.2" x 22.6"

1525 x 550 x 570 mm
60.0" x 22.2" x 22.6"

1850 x 550 x 570 mm
72.8" x 22.2" x 22.6"

Air Volume (At Initial Velocity) 563 cmh / 331 cfm 845 cmh / 497 cfm 1126 cmh / 663 cfm 1408 cmh / 829 cfm 1708 cmh / 1005 cfm

Laminar Airflow Velocity Initial setpoint: average of 0.45 m/s or 90 fpm measured 150mm / 6" from filter face for 45 air changes / minute in work zone

Standards Compliance Individually performance tested and certified at factory under controlled conditions for:
General requirements: IEST-RP-CC002.2 and AS1386.5
Air cleanliness: ISO 14664.1 Class 3, IEST-G-CC1001, IEST-G-CC1002 and other equivalent air cleanliness requirements
Filter performance: IEST-RP-CC034.1, IEST-RP-CC007.1, IEST-RP-CC001.3 and EN1822
Electrical safety: IEC 61010-1 / EN 61010-1 / UL 3101-1 / CSA C22.2 No. 1010.1-92

Air Cleanliness Within
Working Area

ISO 14644.1 Class 3, US Federal Standard 209E Class 1 / M1.5, AS 1386 Class 1.5, JIS B9920 Class 3, BS5295 Class C,
Class M10,000 as per KS 27030.1 and other equivalent cleanliness classifications of the VDI 2083 and AFNOR X44101

Main Filter Type ULPA filter with integral metal guards and filter frame gaskets; fully compliant with EN1822 and IEST-RP-CC001.3 requirements

Main Filter Efficiency Ratings Minimum: 99.9991% at 0.3µm / 99.9985% at 0.12µm / 99.9982% at MPPS
Typical: 99.9998% at 0.3µm / 99.9998% at 0.12µm / 99.9997%at MPPS

Pre-Filter Disposable and non-washable polyester fibers with 85% arrestance / EU3 rated

Noise Level Typically <59 dBA at initial blower speed setting measured as per IEST-RP-CC002.2, based on 4 feet cabinet, subject to acoustic properties of test 
environment

Light Intensity >1000 lux / >93 foot candles at work surface (zero background) as per IEST-RP-CC002.2

Main Body Construction 1.5mmt / 0.06"" / 16 gauge electro-galvanised steel with white oven-baked epoxy powder-coated finish

Work Zone Construction 1.2mmt / 0.05" / 18 gauge stainless steel grade 304

584W / 2.54A 600W / 2.61A 614W / 2.67A 634W / 2.76A 1631W / 7.09A

828W / 6.90A 844W / 7.03A 858W / 7.15A 878W / 7.32A 1666W / 13.88A

Net Weight (Approximate) 92 kgs / 203 lbs 112 kgs / 247 lbs 133 kgs / 293lbs 161 kgs / 355 lbs 208 kgs / 443 lbs

Max Shipping Weight 185 kgs / 408 lbs 200 kgs / 440 lbs 223 kgs / 492 lbs 251 kgs / 553 lbs. 297 kgs / 655 lbs

Max Shipping Dimensions
(W x D x H)

900 x 950 x 1630 mm
35.4" x 37.4" x 64.2

1200 x 950 x 1630 mm
47.2" x 37.4" x 64.2"

1500 x 950 x 1630 mm
59.0" x 37.4" x 64.2"

1800 x 950 x 1630 mm
70.9" x 37.4" x 64.2"

2100 x 950 x 1930 mm
82.7" x 37.4" x 76.0"

Max Shipping Volume 1.86 cbm / 48.4 cbf 1.74 cbm / 65.7 cbf 2.79 cbm / 98.5 cbf 1.39 cbm / 49.1 cbf 3.85 cbm / 136.0 cbf

Maximum
Power
Consumption
/Current
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Engineering Details
1. Airflow Sensor 2. Removable Stainless Steel Diffuser 3. ULPA Filter 4. Pre-Filter 5. Blower 6. Fluorescent Lamp 7. Optional IV Bar

8. Optional Front Cover 9. Optional UV light 10. Plugged Service Work Surface 14. Electrical Outlet Retrofit KitTM Provision

Optional Retrofit KitsTM: support stand, front cover, IV bar with hooks, service fixtures, germicidal UV lamp, electrical socket outlets.

220-240VAC
/ 50Hz 1Ph

110-130VAC
/ 60Hz 1Ph

Specifications
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ThermoClamp™-1 Temperature Control System

• Combination inline heater plus multi-channel focal drug delivery 
Maintain bath temperature and rapid drug wash-out with a high-flow 
bath line while quickly switching 4-8 preheated solutions through the 
Perfusion Pencil® Steady 37°C at 5 ml/minute flow rates through both 
the bath line and tip.

• Advanced auto-tuning temperature lock Fuzzy logic PID software 
maintains chamber or reagent temperature to within 1°C of setpoint or 
better. The ThermoClamp calibrates its own tuning for ideal 
temperature control - no need to guess "loop speed" settings.

• Designed for physiology research No metal anywhere in the flow path 
- unlike some competitors. Low noise for electrophysiology with 
internal and external grounding plus electrical isolation between 
liquids and heating elements.

• Ready to use Includes everything you need for heated perfusion: 
power  supply, temperature sensors, and inline heater with easy luer 
lock tube connections

Easy luer-lock connections and
manipulator mounting. 
Thermodynamic design maintains 
temperature with 5ml/minute flow 
from both tips without any metal 
tubing.

Heated Perfusion Pencil 
with Neoprene Sleeve 
Removed

Inclusi i sensori della
temperatura

Separate chamber bath and 
Perfusion Pencil thermocouples 
included.

Ordering Information:

ThermoClamp-1 Temperature 
Control System - with controller, 
bath sensor,

heated Perfusion Pencil and tip

03-14-xxx 4 channels plus bath line

03-18-xxx 8 channels plus bath line

(xxx = specify 100, 250, or 360µm 
tip)
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TThermoClamphermoClampTM TM ––11
Accurate temperature control, rapid solution switching and fast 
wash-out
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Facile da leggere o 
registrare

Large LCD 0.1°C temperature 
display
• Analog temperature output

You can have rapid switching, fast wash-out, and accurate 
temperature control at the same time. Set the ThermoClamp
temperature from ambient to 50°C.
A front-panel BNC provides an analog output of current temperature 
for recording. Different sizes of replaceable tips are interchangeable 
with our standard Perfusion Pencil. The tips have microliter dead 
volume for rapid switching. No messy water jacket is required, but 
the separate high-flow line is capable of heating a perfusion 
chamber with water jacket if desired.
Do you need to change your prep's temperature over the course of
an experiment?
A programmable "ramp and hold" feature can automatically vary the 
setpoint over time. The ThermoClamp system includes bath and 
Perfusion Pencil thermocouple sensors. Automatic overtemp and 
thermocouple failure protection alerts you to any problems. 
Incorporate temperature control into your perfusion rig with simple 
micromanipulator mounting.

Operation
Connect multiple reagent tubes from any perfusion system to the 
heated Perfusion Pencil on a manipulator directed into your 
chamber. If desired, connect a separate buffer line to the "high-flow" 
bath luer connection on the Pencil, and the outflow to your 
chamber. If your chamber includes a water jacket, you can use the 
high-flow line with a constant flow of water to heat the chamber. 
Place the bath thermocouple sensor in the chamber.
Set your desired temperature on the controller and begin liquid flow.
The ThermoClamp will monitor bath temperature and heat the 
liquids flowing through the Perfusion Pencil to keep the chamber at 
exactly the desired temperature. Your perfusion system can quickly 
change solutions through the Perfusion Pencil tip and also deliver 
buffer for fast wash-out. Sophisticated circuitry will "auto tune" the 
ThermoClamp heating parameters based on your flow rates, 
chamber, and tubing to clamp the temperature and minimize 
over/undershoot.

•Dimensions: 11.5" x 2" x 7"
• Weight: 4 lbs. (1.8 kg.)

•Low noise - designed for
Electrophysiology.

ThermoClamp-1
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4 to 16 micro-bore tubes into 1 
outflow

Pencil Tip Cross 
Section

• Rapid solution change with micro-liter dead volume
No piezo or stepper motor translation. No clumsy rotating valves.

• Single-cell and patch delivery
For mounting on any micromanipulator.

• Vacuum cross-contamination prevention
Use one tube to vacuum the tip volume clear between solution 
changes.

• Solid construction
Easy to connect and clean.

Perfusion Pencil® Multi-Barrel Manifold Tip

Ordering Information:
04-04-xxx 4-channel Perfusion

Pencil with tip

04-08-xxx 8-channel Perfusion

Pencil with tip

04-16-xxx 16-channel Perfusion

Pencil with tip

04-xxx Removable tips (-xxx =

specify 100,250, or 360 µm)

250 Micron 
Removable Tip

Flow rates        (+/- 0.05):
Gravity              0.35 ml/min
2ps1                 0.07 ml/min
8ps1                 0.25 ml/min

100 Micron 
Removable Tip

Flow rates        (+/- 0.05):
Gravity             0.35 ml/min
2ps1                 0.07 ml/min
8ps1                 0.25 ml/min
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PPerfusionerfusion PencilPencil
Liquid switching times in milliseconds without moving sewer 
pipes



Ordering Information:
Perfusion Pressure Upgrade

09-04 4 channelsi
09-08 8 channelsi
09-016 16 channelsi

Volatiles Pressure Upgrade
09-04V 4 channelsi
09-08V          8 channelsi
09-016V 16 channelsi

Fast Flow Rhodamine B 
Fluorescence Switching - 40ms 
period using the AutoMate Scientific 
Pressurized Perfusion System at 2 
psi

Thile Lacoste
Materials Science Division,

Lawrence Berkeley National Laboratory 

Liquid Switching in
3-4 msec.

Precision Components

For anyone who needs:

• Faster switching and steady flow

• Fine microliter perfusion and microinjecting

Easy to add to any new or existing gravity perfusion system from
AutoMate Scientific, any third-party manufacturer, or even 
homemade rigs. Connect to house air or compressor (30 to 100 
psi). Does not introduce bubbles into solution; helps overcome 
flow problems due to bubbles. Available in four-, eight- or 
sixteen-channel configurations. Syringe reservoirs may be 
placed in a water bath for temperature control. Elegant design 
allows individual control of each air line.

Perfusion Pressure Upgrade

• 5 micron filter and gauge
• Precision regulator delivers 
0-10 psi

• Several sizes of plastic syringe 
reservoir or 35ml glass syringes 
and Teflon tubing as our 
"Volatiles Pressure Upgrade."
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Precise control for whole-cell or single-cell superfusion



NeuroPhoreNeuroPhore Drug Application SystemDrug Application System
Medical system

135

In the past few decades, the application of drugs and other dissolved agents from multibarrel
electrodes/pipettes has evolved into a practical method of testing their effects on cells or cellular 
systems. The versatile NeuroPhore BH-2 System is designed to facilitate controlled ejection of fluids 
from multi-barrel micropipettes. Extracellular ejections of minute volumes can be delivered using up to 
fi ve pumps in serial or parallel. The ejection schedule for each pump can be independently 
programmed for sequential or simultaneous output. Ejection cycles can be internally timed, triggered 
manually, or synchronised to external events.

This flexible system allows the use of Iontophoretic Pump Modules, Pneumatic Pump Modules or 
a combination of both. By interchanging the IP-2 Iontophoretic Pump Module with a PPM-2 Pneumatic 
Pump Module, the overall system capability can be expanded for simultaneous pressure and 
iontophoretic injection of drugs from a multibarrel pipette. 

The NeuroPhore BH-2 System was developed under the guidance of active researchers with 
extensive experience in iontophoretic techniques. These researchers needed a system to provide 
precise stimulation and quantitative control for ejection of drugs in their pharmacological studies of 
drug evoked responses. What emerged was the reliable, accurate, easy to use NeuroPhore BH-2 
System that is capable of accommodating high impedance multi-barreled micro-electrode pipettes.

- Up to 5 Channels of Iontophoretic or Pneumatic Drug Delivery

- Modular Design Allows Upgrades in the Future

- Low Noise & Automatic Current Compensation Circuitry

- Aids Troubleshooting with Unbalance & Out of Compliance Indicators

- External or Internal Control of Timing & Ejection Parameters
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BH-2 Mainframe Chassis (includes BM-2 Balance Module & MS-2 Power Supply) 

The BH-2 is prewired to accept one balance and control module and up to fi ve iontophoretic/pneumtic pump modules. The 
BM-2 Balance Module provides automatic current neutralisation as well as independent control of its current pump settings 
(from 0 - 500nA). The Balance Module includes digital system timing, clock, provisions for electrical and manual cycle 
start/stop, a single cycle/recycle switch and trigger/gate input terminals to initiate externally controlled eject pumping action 
of each module. Analogue input for balance or drive with override capability. Analogue output for monitoring of unbalance 
currents.

IP-2 Iontophoretic Module

Each IP-2 module includes controls for precise settings of current magnitude and polarity (retention 0 - 50 nA, ejection 0 -
500 nA. The actual current and polarity being delivered is continuously displayed digitally and can be externally monitored at 
the analog output terminal.

PPM-2 Pneumatic Pump Module

The pneumatic pump module has been designed specifically for pressure ejection of drugs in pharmacological studies. 
Output pressure can be controlled between 0 and 30 psi and output timing can be precisely controlled with a minimum pulse 
width of 30ms up to 99s. The operational modes are similar to those possible with the IP-2 module described above.

DP-1 Dummy Module

A fully functional BH-2 system must have a module fitted to each bay in the BH-2 chassis. If you only require three drug 
ejection channels, it is important that the other 2 bays are fitted with DP-1 Dummy Modules.
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Ejection Timing & Mode Switch

The mode switch provides 5 push buttons which control the operations of cycle, 
trigger, gate, continuous and termination:

Cycle Mode - An incoming trigger or the cycle start push button will initiate the current 
ejection pumping action. In this mode the module is automatically triggered after the 
Pause time of the preceding module has been completed. Both Eject and Pause times 
can be preset between 10ms and 990ms with a 10ms resolution or 1 - 99s with a 1s 
resolution.

Trigger Mode - When the trigger switch is engaged, the preset eject time interval 
(ejection and pause) will be initiated by an incoming trigger pulse via the respective 
trigger/gate inputs on the front panel of the BM-2 Balance Module.

Gate Mode - In this mode, the eject current is delivered in response to a gating pulse 
applied at the respective trigger/gate inputs mentioned above.

Continuous Mode - The ejection current is continuously maintained.

Termination Mode - The output is diverted from the preparation to a dummy load 
(100Mohm). This mode is particularly useful when setting up the desired current to be 
delivered as well as testing for possible instability in the preparation pipette.

Analogue Input

This input allows an external voltage to control the ejection amplitude at a ratio of 
5mV/nA. This signal is added to that generated by the panel control settings.

Analogue Output

This output provides a buffered voltage which is proportional in magnitude and polarity 
to the actual current passed from the current pump into the pipette. Ideal for monitoring 
the experiment on a chart recorder.

Sync Output Terminal

This output provides a TTL pulse which coincides with the eject time and can be used 
to trigger external devices such as a computer, event counter, etc.
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Micropipettes & Accessories

Digitimer can supply a range of accessories including multibarelled pipettes 
and various cables and hoses.

MS-7PB - Micropipette 7 barrel - 1.5mm o.d. Borosilicate glass (pre-pulled 
blank, 20 per box).

MS-7MT - Micropipette 7 barrel - 1.5mm o.d. Borosilicate glass (fully 
pulled,approx 20µm tip, 10 per box).

SC-01 - Tygon flexible hose micropipette interface coupling for pneumatic 
(PPM-2) use.

SC-02 - Tygon flexible hose micropipette interface coupling for iontophoretic
(IP-2)/pneumatic (PPM-2) use.

OH-01 - Output hose (9ft) including SC-01 coupling.

OC-01-NEW - Output cable (9ft) with 7 pin Lemo connector.

NL952 - Cable (2m) with Lemo connector at one end and tinned leads at the 
other end for use as Sync output or analogue output/input cable.
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* Precise manual operation microinjector for micromanipulation

A large plunger knob that is extremely light to the touch means that you can operate the HDJ-M3 with a single digit.

* Excellent sensitivity, controllability and reliability

Airtight, with luer connector and O-ring means that you can expect leakage-free microinjection.

* Compact body

Its flexible layout accommodates multiple connector configurations.

* System PMM-150HJ (PMM-150FU with HDJ-M3)

The HDJ-M3 is compatible with other models in the PMM Series, including the

PMM-150FU Piezo impact Micromanipulator.

PT PT MicroinjectorMicroinjector HDJHDJ--M3M3

Model： HDJ-M3
Cat. No.: 041-0231
Dimensions: 182L x70W x90H mm

Included Accessories

• Injection holder (O.D.4mm)      1

for capillaries with O.D. 1mm

• Teflon tube (O.D.2mm) 1m

• Teflon luer connector               2

• Silicon tube                              50mm×2
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Appearance and specifications may be changed without notice.
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<<< ICSI/Intracytoplasmic Sperm Injection : human >>>
Using flat tip micropipette (O.D.6-7micron m)

PT-PIEZO/PMM Applications
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<<< Assisted Hatching : human >>>                               << Immobilization of a Sperm : human>>

<<< Nuclear Transfer / Enucleation & Nucleus Injection : mouse >>>
Using flat tip micropipette (O.D.10-12micron m)

<<<< ES cells Injection : mouse >>>
Using flat tip micropipette (O.D.20-25micron m)
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Item Type Cat. No.

SYSTEM 150FU / SET PMM-150FU 001-0101

Piezo impact Drive Unit MB-U 003-0111

PMM Controller PMAS-CT150 002-0102

PMM Operation Box OP-15 002-0103

PMM Foot Switch OP-14 002-0104

Mounting Adapter for Narishige
(Standard type)

AD-NE 008-0118

SYSTEM 150HJ / SET
(with manual injector M3)

PMM-150HJ 040-0230

Piezo impact Drive Unit MB-U 003-0111

PMM Controller PMAS- CT150 002-0102

PMM Operation Box OP-15 002-0103

PMM Foot Switch OP-14 002-0104

Mounting Adapter for Narishige
(Standard type)

AD-NE 008-0118

Manual Injector M3 HDJ-M3 041-0231

for Narishige (Standard type ) AD-NE 008-0118

for Narishige stage mount (Long type) AD-NSL 008-0124

for Leica M -1 (Universal joint type) AD-LBK 008-0122

for Sutter XenoWorks AD-BXW 008-0232                      New

♠ If you choose AD-BXW for XenoWorks, you also need Tubing set OCT-SF10(011-0130) too.
♠ If you use Eppendorf’s micromanipulator, please call us with it’s type number information.
And if your injector is Eppendorf’s CellTram, you also need Tubing set OCT-EPC(011-0232) too.

Manual Injector M3 HDJ-M3 041-0231                      New

Injection Holder (PT original)
(for O.D.1mm grass capillary & O.D.2mm 
Tefron tube)

IH-3 006-0114

Spacer Set for(Spacer 1 for IH-3 
(Spacer 1 and Silicon Tube 50mm×2)

OTI-SS1 011-0129

Tubing Set for IH-3
(Teflon tube(O.D.2mm) 1m & Teflon Luer 
Connector 2)

OCT-SF10 011-0130

Tubing Set for Eppendorf CellTram OCT-EPC 011-0232        
(Teflon tube(O.D.2mm) 1m, Teflon Luer Connector & SUS Connector for Eppendorf CellTram)

              New

【PRIME TECH Piezo impact Micro Manipulator】

【Parts】

【 Injector】

【Mounting Adapter】
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MICROPROBE THERMOMETER SPECIFICATIONS
BAT-10 BAT-12

TEMPERATURE RANGE -200°C to +400ºC, 1ºC resolution -100°C to +199.9ºC, 0.1ºC resolution
& RESOLUTION -100°C to +199.9ºC, 0.1ºC resolution

DIFFERENTIAL TEMP. RANGE -19.99°C to +19.99ºC N/A
Linearization centered at 40°C
0.01°C resolution

ACCURACY
1° Range 1°C ±1 least significant digit 0.1°C ± 1 digit between 0-50°C
0.1° Range 0.1°C ± 1 least significant digit 0.1% ± 1 digit over full range
Diff. Range 0.01°C ± 1 least significant digit

REPEATABILITY ± 1 least significant digit
CALIBRATION CONFORMITY Conforms to NIST tables Follows NIST thermocouple tables

within 1 digit
DISPLAY 31⁄2 Digit LCD 31⁄2 Digit LCD
INPUT SOCKET Miniature, quick disconnect, copper-constantan Miniature, quick disconnect, 

copper-constantan
ANALOG OUTPUT Non-linearized set at 1.6 V, ≈ 10 mV per degree C

corresponding to temperature of 401°C
POWER SUPPLY / BATTERIES BAT-10: 4 alkaline “C” cells (life: 1000 hr) BAT-12: 9V cell

BAT-10R: 4 Ni-Cad “C” cells (rechargeable unit) BAT-12R: 9V Ni-Cad with charger
SENSORS Three Type T thermocouple inputs One Type T thermocouple input
AMBIENT OPER ATING RANGE 15-45°C Auto-compensated to 0.1°C from 

0°C to 50°C
DIMENSIONS 21.6 x 22.9 x 8.9 cm (8.5 x 9 x 3.5 in.) 12.7 x 6.4 x 15.2 cm (5 x 2.5 x 6 in.)
WEIGHT 1.6 kg (3.5 lb), including carrying case 1 kg (2 lb), including carrying case
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A Microprobe Thermometer is the instrument of choice for biological and laboratory temperature measurements. These thermometers are 
very versatile, providing fast response, high accuracy and stability with digital display and analog signal for connection to a computer or 
recorder. With the wide selection of probes, the instruments can be used in almost any application. 
BAT-12 This thermometer has a sealed construction making it water, dust and fume resistant. The BAT-12 has a single microprobe input 
and a single range with the same high accuracy as the BAT-10. Comes complete with carrying case.  The thermometers can be used 
with any “Type T” thermocouple. Select a temperature microprobe on the following page for your specific application.
BAT-10 This is the most versatile thermometer available. The instrument has a wide temperature range and fast response with most 
microprobes. The BAT-10 accuracy is NIST traceable and in each of the two temperature ranges, the accuracy is the same as the 
resolution. There are three microprobe inputs, 1 and 2 can be selected as separate inputs while 2 and 3 will read the differential 
temperature measurement between the two. The instrument has automatic warnings for low battery or faulty probes on the digital display. 
The linearized analog output (LOP) signal allows ease of connection to a data acquisition system or recorder.

Microprobe ThermometersMicroprobe Thermometers
● Super Accuracy ● Fast Response
● Analog output signal ● Multiple inputs
● Differential Temperature Measurement
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Probe Type     Size        Style     Time      Isolated     Max. Lead            Description
Constant      Temp.  Length

NEEDLE MICROPROBES
Fast-response needle probes for instant readings in tissue, semisolids, liquids, very small specimens, powders and materials. 
Needle tip is sealed to ensure only stainless steel contacts specimen.
MT-29/1         29 ga / 1 cm         A         0.125 sec         No         200°c    5 ft     29 gauge approximately 0.013-in
MT-29/2         29 ga / 2 cm         A         0.125 sec         No         200°c    5 ft -
MT-29/3         29 ga / 3 cm         A         0.125 sec         No         200°c    5 ft -
MT-29/5         29 ga / 5 cm         A         0.125 sec         No         200°c    5 ft -
MT-26/2         26 ga / 2 cm         A         0.1 sec             No        200°c   5 ft   26 gauge approximately 0.018-in
MT-26/4         26 ga / 4 cm         A         0.1 sec             No        200°c   5 ft -
MT-26/6         26 ga / 6 cm         A         0.1 sec             No        200°c   5 ft -
MT-23/3         23 ga / 3 cm         A         0.15 sec           No        200°c    5 ft   23 gauge approximately 0.125-in   
MT-23/5         23 ga / 5 cm         A         0.15 sec           No        200°c    5 ft -
MT-23/8         23 ga / 8 cm         A         0.15 sec           No       200°c     5 ft -
MT-4              29 ga / 1 cm         A         0.025 sec         No       200°c      5 ft   Similar to MT-29/1 but has a blunt tip. Good

for instant skin and surface temperatures, liquids
MT-D                     — C         0.025 sec        No        200°c    5 ft    Fast response surface probe (stainless steel 

for locating inflammation, arteries, etc. 
Also for dental use.

MT-29/1B      29 ga / 1 cm         B         0.015 sec         No       150°c      5 ft   Insect Probe. Similar to MT-29/1 except sensor 
is welded into tip for maximum heat transfer.
Other sizes made to special order.

FLEXIBLE IMPLANTABLE PROBES
Designed for high accuracy on extremely small specimens such as insects, seeds, etc. Maximum insertion depth 1/8". 
Totally sheathed in chemical resistant Teflon.

Sensor
Lead Diameter

IT-14                0.050" dia D        0.3 sec              Yes       150°c        3 ft                                   -
IT-18                0.025" dia D        0.1 sec              Yes       150°c        3 ft                                  -
IT-18EXLONG 0.025” dia.      D            - Yes       150°c        5 ft                 -
IT-21                0.016" dia D      0.08 sec             Yes       150°c        1 ft -
IT-23                0.009" dia E      0.005 sec           Yes        150°c       3 ft For ultra fast measurements and for use on micro-size 

specimens. Tissue implantable with 239a.
.Needle (supplied). Rather fragile. Teflon coated.

IT-1E               0.025" dia F      0.005 sec            Yes       150°c        3 ft As IT-18 sensor except bead exposed. 
Combines ultrafast reponse of IT-23 with 
sheath strength of IT-18.

RECTAL PROBES 
RET-2                   - G         0.8 sec               No        125°c 5 ft     Rectal probe for rats typically for fast intermittent 

measurements. Smooth ball tip 0.125-in. dia.) 
(with 1" long (0.59-in. dia) stainless steel shaft.

RET-3                   - G          0.5 sec              No         125°c       5 ft    Rectal probe for mice similar to RET-2 
except tip diam. 0.063-in. and shaft 3/4-in. 
long (0.028-in. diam.)

GENERAL PURPOSE
HT-1                                       H          0.5 sec               No         400°c       5 ft   “Workhorse” probe for liquids, gases, semi-solids. 

Plastic handle with straight  stainless steel shaft. 
Not good for surface  temperatures.

HT-2                                      H           0.5 sec              No         400°c       5 ft    Like HT-1 except shaft length is 9-in.
BT-1                                      I           0.15 sec             No         240°c        5 ft   Plastic handle with welded stainless steel,  immersible shaft 

used for surface temperatures of solids, liquids, gases 
and semisolids. Tip is 0.02-in. diam., at right angle to 
probe to facilitate  surface measurement.

143

When precise temperature measurements are required, WPI can provide you with a very accurate 
monitor and thermocouple microprobes. WPI monitors have both resolution and accuracy of 0.1°C in 
the 0-50°C range and are traceable to NIST standards, whereas, other competitive electronic 
thermometers have an accuracy that is usually to 0.5°C or worse. Furthermore, all our type T clinical 
probes are guaranteed accurate to 0.1°C, due to our stringent wire standards. These are five times 
more accurate than competitive probes made with regular “Special Limits” wire.

Temperature ProbesTemperature Probes
● Flexible Teflon microprobes are used for implantation in tissue, in 
spectrophotometer cuvettes, rectally in neonatal mice, in water baths, 
PCR thermal cyclers, etc.
● Animal rectal temperatures during surgical procedures and pyrogen
testing.
● Skin temperature measurement during exercise physiology studies.
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ATC1000 is a low noise heating system for maintaining animal 
body temperature during experimental procedures. The DC 
heater is extremely quiet in terms of electromagnetic radiation.
This is essential in electrophysiological recordings which are 
very sensitive to electromagnetic interference. 
The controller uses proportional, integral, and derivative (PID)
technology in adjusting the DC voltage output.  Compared with 
switched on/off type controllers, PID controllers provide a much
more precise and stable control of temperature. The PID 
approach is also more immune to the variation of the 
experimental conditions such as change in animal size and 
unexpected disturbances. 
The controller has dual temperature sensing inputs. One input is
used to monitor and control the animal temperature. The other is
used to monitor the temperature sensor in the heating pad to 
prevent the localized hot spots under animal. The auto tuning 
feature of the fuzzy-logic PID controller is easy to use and the 
manual setting of parameters provides the extra control ability if 
need. The temperature resolution of the controller is 0.1 °C. A 
rectal temperature probe has a 6-ft ultra-flexible shield cable and 
an RTD sensor. It makes convenient and precise animal 
temperature measurement. 
Two different types of heaters are offered, a metal heating plate 
and a flexible silicone heating pad. The heating plate is 
compatible with  stereotaxic systems. Its rigid flat surface fits 
under the U frame. The plate has a built-in temperature sensor 
inside. 

Animal Temperature ControllerAnimal Temperature Controller

● PID control for maximum temperature stability
● Low noise DC heater

● Flexible pad or rigid plate option
● Dual temperature sensor inputs

● Audible alarm protects the pad/element from overheating

The flexible silicone heater is designed to provide the ability 
to fit different platform shapes and to wrap or cover the 
animal. It has no built-in sensor inside. All heaters are 
washable with water and detergent.

ATC1000 SPECIFICATIONS
RESOLUTION ............................ 0.1 °C

ACCURACY............................... ±0.3 °C

SENSOR......................................RTD ˜  2.0 mm x 25 mm

MAXICUM DC OUTPUT...............27 V, 1A

TEMPER ATURE RANGE...........Up to 45 °C

POWER.......................................90-240 V, 50-60 Hz

DIMENSIONS............................. 45 x 30 x 7 cm

WEIGHT......................................11 lb (5 kg)
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MPS-2 SPECIFICATIONS
Channels 8
Valve Response Time 2 ms
Valve Control Serial Port, TTL, and Manual
Syringe Reservoir Volume 10 mL
Manifold 8 to 1
Tip ID 200 micron and 100 micron.
Maximum Flow Rates (gravity fed) 1100 μm ID tip, 60 μL/min. (equivalent linear speed: 12.7 cm/sec)

200 μm ID tip, 960 μL/min. (equivalent linear speed: 51 
cm/sec)
Dead Volume < 80 nL excluding the single outlet tubing

MPS-2 is a programmable 8-channel perfusion system designed 
for single channel and whole-cell patch preparations. It offers the 
best combination of performance and value. The MPS-2 
incorporates the same high quality solenoid valves found on 
similar but much more expensive systems.
Unlike other perfusion systems on the market, which often 
compromise performance to fit every possible application. The 
MPS-2 is the only perfusion system designed and optimized
specifically for single-channel and whole-cell patch perfusion 
applications. The MPS-2 is therefore the best perfusion system 
on the market for these specific applications and is offered at a 
very attractive price. 
The system can be controlled manually (i.e., via membrane 
switches on the front panel) or through a PC. Two different 
manual control modes are  offered. One controls each channel 
One controls each channel independently and the other mode 
allows the user to assign a master channel that will keep the 

MPSMPS--2 2 MultichannelMultichannel Perfusion SystemPerfusion System
for single ion channel and whole-cell solution exchange

● Manual or Programmable PC control with 
user-friendly GUI interface
● Fast LAFF solenoid valve
● Color-coded polyurethane tubing for easy 
identification
● Super low dead volume (<80 nL) 
micromanifold
● Economically priced
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output: 100
or 200 μm ID
quartz/polymide
tubing

inputs from 1/16” ID tubing

mounting rod
connector

internal
passage ID:
250 μm

14 mm OD
internal junction
OD: 600 μm

Micromanifold closeup: Fluid-filled passages are shown in magenta.

system flow when all other channels are switched off. User-
friendly graphic timing software is included, and the programmed
perfusion sequence can be started by computer, a patch clamp 
amplifier or other external trigger, or manually by the user.
The perfusion fluid flows through specially designed color-coded 

polyurethane ribbon style tubing. The color-coding allows the 
user to easily trace each channel for diagnostic or set up. The 
ribbon style of the tubing keeps the system very neat and clean.
Unlike PVC based tubing, polyurethane tubing contains no 
plasticizer, which can caused contamination. The tubing ribbon 
is designed as an economical disposable item, which is often 
critical when cleanness is needed. 
The most unique feature of the MPS-2 is its perfusion 
micromanifold. Using the latest microfluidic techniques, the 
injection molded micromanifold provides the least flow resistance 
and dead volume of any product on the market. The flow 
channel inner diameter is approximately 1.0 mm, except for the 

last 5 mm before the junction 
point. This design allows a 
fast flow rate without using a 
pressured system. 
The maximum flow rates are 
1 and 16 microliter per 
second for the 15 mm long 
100 μm and 200 μm ID tips, 
respectively. Small channels 
and a unique design at the 
merging point further reduce 
the chance of cross 
contamination. Dead volume 
is less than 80 nL.
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Measure hydrostatic pressure 
in small vessels and oocytes

Model 900A Model 900A MicropressureMicropressure SystemSystem

● Simultaneously measures electric potential 
and pressure
● Preset internal microelectrode pressure
● Air-filled system — no debubbling

equilibrium by applying an equal air pressure 
inside the microelectrode. The pressure 
reading appears on the front panel display 
and via the BNC recorder output. 
Because the piezoelectric pressure controller 
uses external pressure and vacuum sources, 
pressures lower than -200 to greater than 
+400 mm Hg can be quickly and accurately 
measured at the microelectrode tip.
The open pressure chamber is almost 
immune to vibrations and movements and, 
unless they are extremely large, the open 
system is unaffected by leaks. The pressure 
controller is contained in a small, lightweight 
enclosure that can easily be mounted near 
the micropipette to help reduce dead space. 
It includes an amplifier, a piezoelectric valve 
and a pressure transducer. The user 
supplies fluidfilled microelectrodes, +500 mm 
Hg pressure source and a -300 mm Hg 
vacuum source. solution, too little filling 
solution to cover the Ag/AgCl pellet, 
disconnected ground reference, etc.). 
The piezoelectric pressure controller

Measuring electric potential and pressure 
simultaneously lets you use potential 
recording as an additional cue for locating 
the electrode where visibility is limited, or 
correlate pressure and potential when this is 
meaningful. 
The unique “Set Pressure” mode lets you 
preset the internal pressure of the 
microelectrode — select a positive pressure 
for flushing the tip, or a negative pressure for 
pulling solution into the tip. By disconnecting 
the microelectrode holder and attaching the 
tubing to a manometer, you can check the 
calibration against a standard. A built-in 
alarm sounds to indicate maximum pressure. 
The alarm also sounds when the tip is 
blocked or electrical continuity is broken 
(e.g., the microelectrode comes out of the 
regulates internal pipette pressure by 
controlling air flow into and out of a small 
pressure chamber. A vacuum source is 
connected on the outlet side of the chamber, 
and a piezoelectric valve meters air entering 

the pressurized chamber. The residual 
volume of the pressure chamber includes the 
micropipette, the connecting tubing and the 
pressure transducer on the outlet side of the 
piezoelectric valve. The 900A accurately 
controls and adjusts the pressure in the 
chamber to match pressures applied 
externally to the microelectrode tip. 
The response time of the piezoelectric valve 
is 0.5 ms from fully closed to fully open. 
Overall system response time depends 
largely on the amount of residual volume in 
the tubing. When this volume is small, the 
system responds very rapidly (typically 10 
milliseconds). 
The lightweight pressure controller pod may 
be mounted close to the microelectrode 
using smallbore tubing, to minimize system 
dead space.
Microelectrode holders MEH6RF and 
MEH6SF for 1.0 mm O.D. capillary glass 
included. (1.2, 1.5 and 2.0 mm also available 
— please specify when ordering.)

LowLow--Pass FilterPass Filter
A complete, ready-to-use instrument

LPF30 SPECIFICATIONS
INPUT IMPEDANCE                 1MΩ
GAIN ×1, ×10
BANDWIDTH FILTER               100 Hz to 30 kHz (2 pole R/C)
SHARPNESS                          40 dB/decade
EQUIVALENT SHORTED INPUT NOISE AT x10 GAIN

100 Hz Bandwidth         10 μVpp
30 kHz Bandwidth        30 μVpp

OUTPUT VOLTAGE RANGE ±8 V
MAX. INPUT VOLTAGE           ±10 V
OUTPUT RE SISTANCE         100 Ω
LOW BATTERY INDICATOR   LED lights when approximately 60

hours of battery life remain.
POWER 2 nine-volt alkaline batteries, 

supplied
BATTERY LIFE About 400 hours
DIMENSIONS                          5 × 3 × 2 inches (13 × 8 × 5 cm)
SHIPPING WEIGHT               2 lb (0.9 kg)

WPI’s new low-pass filter is 
small, consumes little 
power, and can be located 
almost anywhere in your 
workspace. Features 
switch-selectable gain of ×1 
or ×10 and low noise. An 
ideal tool for filtering an 
analog signal before digital 
conversion by data 
acquisition systems.

Model 900A is designed to measure hydrostatic pressure in small vessels 
and cells. Pressure ranges of -200 to +400 mm Hg can be measured 
withstability and accuracy. The system’s sensing element is an electrolyte-
filled glass microelectrode with a tip diameter range of 2 to 5 microns. 
Pressures of electrolyte solutions are measured by maintaining a salt 
concentration gradient at the tip of the sensing electrode in dynamic

Upper frequency band limit 
can be smoothly varied 
between 100 Hz and 
30-kHz using a single knob. 
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Pneumatic Pneumatic PicoPumpsPicoPumps
Repeatable microinjection in volumes ranging from picoliters to nanoliters

Designed to simplify intracellular injection and a variety of 
other microinjection tasks, WPI's PicoPumps use carefully 
regulated air pressures for securing cells and injecting them 
with fluid. Injected volumes range from picoliters to 
nanoliters. Separate ports supply positive and negative 
pressure—positive pressure for high- pressure ejection, and 
suction for supporting the cell or for filling the pipette from 
the tip. A second pressure port maintains a low positive 
“holding” pressure  to the injecting pipette between injection 
pulses, to prevent fluid uptake through capillary action or 
diffusion. Timing, ejection pressure, holding pressure, and 
suction

PV830 — Eject pressure, Hold pressure, and Vacuum are 
all available, controlled by separate regulators on the front 
panel. Eject pressure supplies a high-pressure pulse for 
injecting fluid. Hold pressure, which is not sufficient to 
cause fluid ejection, is used to prevent back filling of the 
pipette by capillary action or diffusion when the solenoid is 
inactive.. Pressure in the injection pipette is automatically 
switched between Eject and Hold pressure by a precision 
timing circuit that controls a solenoid valve. 

are adjusted independently by control knobs and indicator 
gauges on the front panel. Injection pressure is controlled 
by a 20-turn regulator on the front panel. A built-in timing 
circuit allows precise control of the amount of time that the 
injection pressure is applied to the output port. Time 
intervals can range from 10 seconds down to 10 ms or less, 
depending on the eject pressure setting. The injection 
pressure interval can be triggered manually on the front 
panel, by footswitch, or by computer controlled TTL pulse. 
A 5-volt monitor output provides a logic-level pulse for your 
computer or other monitoring device. 

Vacuum is used to fill pipettes from the tip or to secure a 
floating cell during microinjection. Vacuum is regulated the 
same way, by a 20- turn knob on the front panel. Vacuum 
may be switched from regulated vacuum to atmosphere by 
using the pneumatic toggle on the front panel. Vacuum can 
also be routed to the eject port. 

New PicoNozzle Kit 5430-ALL (included)
allows micropipettes to be securely mounted
in micropositioners for stable axial air
delivery. Because air enters the pipette
axially, lateral whipping during injection is
eliminated.
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PV820 adds to the basic unit a regulated Hold pressure, 
used to maintain a low pressure in the pipette between 
injections to prevent unwanted fluid uptake by capillary 
action or diffusion. A precision timing circuit switches from 
Eject pressure to Hold pressure automatically, once timing 
has been set. Although 

regulated vacuum is not provided in this model, suction can 
be provided by connecting a vacuum source to the vacuum 
port on the rear panel. Suction is then available through the 
pressure ports.

PRESSURE
PRESSURE INPUT

PICOPUMP SPECIFICATIONS

PV820

0 to 150 psi

PV830

0 to 150 psi

PRESSURE OUTPUT 0.3 to 90 psi * 0.3 to 90 psi

LOWEST REGULATED PRESSURE 12 in. water * 12 in. water

REGULATOR ACCURACY 0.1% (20-turn dial) * 0.1% (20-turn dial) *

REGULATOR REPEATABILITY 0.05 psi * 0.05 psi *

GAUGE ACCURACY 3% at full scale * 3% at full scale *

INPUT CONNECTOR Quick Connect (1⁄4 in. OD Tubing) Quick Connect (1⁄4 in. OD Tubing)

OUTPUT CONNECTOR Barbed (1⁄16 in. ID Tubing) Control Solenoid * Both 
Hold and Eject Pressures

Barbed (1/16 in. ID Tubing)
Solenoid * Both Hold and Eject Pressures

VACUUM
VACUUM INPUT 0 to 30.0 in. Hg 0 to 30.0 in. Hg

VACUUM OUTPUT Unregulated 0.2 to 29.9 in. Hg

LOWEST REGULATED VACUUM Unregulated 3 in. water

REGULATOR ACCURACY Unregulated 0.1% (20-turn dial)

REGULATOR REPEATABILITY Unregulated 0.03 in. Hg

GAUGE ACCURACY None 3% at full scale

INPUT CONNECTOR Quick Connect (1⁄4 in. OD Tubing) Quick Connect (1⁄4 in. OD Tubing)

OUTPUT CONNECTOR CONTROL Manual Barbed (1⁄16 in. ID Tubing) Manual Barbed (1⁄16 in. ID Tubing)

VENT Atmosphere Atmosphere

CONNECTIONS INCLUDED
INPUT KIT 10 ft nylon tubing (0.25” OD, 1000 psi), one 1⁄2” female NPT adapter

OUTPUT KIT Two PicoNozzle assemblies, each consisting of one MPH6S pipette holder, 60-in. of PVC tubing (200 
psi), and a luer-fitted aluminum handle.

PHYSICAL SPECIFICATIONS
POWER 95-135 V or 220-240 V, 50/60 Hz 95-135 V or 220-240 V, 50/60 Hz

DIMENSIONS 17 x 3.5 x 9.5 in. (43 x 9 x 24 cm) 17 x 5.25 x 9.5 in. (43 x 13 x 24 cm)

SHIPPING WEIGHT 11 lb (5 kg) 14 lb (6.3 kg
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NanoliterNanoliter injectorinjector
For oocyte injection and applications in the 2 to 70 nanoliter
range

149

Nanoliter 2000

Micromanipulator not included.

WPI’s microprocessor-controlled 
Nanoliter 2000 uses direct piston 
displacement. By either pushing 
the injection button on the control 
box or pressing on the optional 
footswitch, a calibrated volume will 
be smoothly injected. The process 
is quiet and vibration free. 
Capillary filling and injection 
speeds are 23 nL/sec and 46 
nL/sec (emptying speeds are 92 
nL/sec and 230 nL/ sec). 
Maximum fluid ejection is 5 μL. 
Each unit comes with sufficient 
glass to pull at least 300 tips. 
Glass is 1.14 mm O.D. (nominal) 
and 0.5-mm I.D. By setting the 
DIP switch, the injection volume

Smart Controller: Micro4, an 
optional microprocessor-based 
controller, can provide an 
“intelligent” and easy-to-use 
interface to up to four Nanoliter
Injectors. Operating parameters 
are set with the membrane 
keypad and LCD display. From 
the keypad the user can set 
pump to infusion or withdrawal 
mode, enter the volume to be 
infused or withdrawn, and rate of 
delivery, as well as synchronize

can be changed from 2.3 to 69.0 
nL in 16 steps. Up to 100 
injections may be triggered per 
filling. Since the volume of a 
normal Xenopus oocyte is about 
500 nL, the instrument has the 
capability to inject from less than 
1% to over 10% of the total 
volume  of the oocyte in one 
preset step increment. 

Included: 1 vial 3.5 in. capillaries 
(100); 1 vial 7 in. Capillaries (100); 
replacement “O” rings; Allen 
wrench; MicroFilTM MF34G 
backfilling needle; and two sample 
μTip™ pre-pulled micropipettes.

the starting and stopping of a combination of Injectors. User 
parameters can be stored in the device’s “non-volatile” memory for 
instant recall when the unit is powered on. An optional footswitch can 
be plugged into a connector on the rear of the controller for “hands 
free” start/stop operation. An RS-232 port on the rear of the controller 
can be used to connect it to a computer for use with computer control 
programs. 

Optional smart controller
for Nanoliter 2000

(order as B203MC4)

Adapter #500778 (included
free) extends the “reach” of a
manipulator-mounted 
injector.

NANOLITER 2000
SPECIFICATIONS

INJECTION VOLUME                        Variable
REMOTE CONTROL                          Yes
GLASS OD                                         1.14 mm
GLASS ID                                           0.5 mm
STEP                                                  12.7 μ/step
INJECTION SPEED

Slow                                                23 nL/sec
Fast                                                 46 nL/sec

FILL SPEED
Slow                                               23 nL/sec
Fast                                                46 nL/sec

EMPTY SPEED                                  92 nL/sec
VARIABLE VOLUME RANGE            2.3 - 69.0 nL
SMALLEST VOLUME                         2.3 nL
TO CHANGE VOLUME                      Set switch
INJECTIONS PER FILLING, MAX.    100 injections
SHIPPING WEIGHT                           3 lb. (1.1 kg)
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NanofilNanofilTMTM

Sub-microliter injection system for small animal research

NanoFil is a specially designed 10 microliter syringe developed in response to 
customer requests for improved microinjection in mice and other small animals. It 
makes quantitative nanoliter injection much easier and more accurate than any other 
method currently in use. 
In traditional nanoliter injection, the dead volume of the syringe and needle is 
backfilled with oil as a displacement transfer. This makes the process messy and 
risks contamination of the injected sample. NanoFil’s low volume, flexible tubing 
eliminates the need for oil. Injection is now simpler, and less messy, and there is no 
possibility of oil contamination in critical applications such as ophthalmology research 
(please see the Retinal Pigment Epithelial (RPE) and Intra Ocular (IO) injection kits 
listed below.
When the inner diameter of the tip on a conventional syringe is reduced to less than 
100 micron, it is very difficult to back fill the solution at a reasonable speed. NanoFil
solves this problem by using a tip coupling mechanism that makes it possible to 
change the syringe tip during the experiment. Simply load the sample using a larger 
tip, such as the 26 gauge needle provided with the syringe, and then replace it with a 
micro tip for sample injection. On a conventional 10 microliter syringe, a solid ring or 
bushing is permanently bonded to the tubing. Replacing the tip in middle of the 
experiment is not practical. With the nanoFil, different gauge tips can be exchanged 
on the syringe by a simple twist of the brass lock, gently pulling out the tip, and 
replacing with the desired new tip. To secure the tip, NanoFil uses an olive shaped 
silicon gasket that is similar to, but much sturdier than, some of the microelectrode 
holders used for electro physiology recording. The silicone gasket makes it possible 
to hold not only metal tips but also glass and quartz tubing. Many types of tubing can 
be easily connected to the syringe as long as the outer diameter (OD) is close to, but 
not more than, the inner diameter (ID) of the inside barrel. Specially designed tips 
The application potential of this design is tremendous. 

Flexible quartz 
capillaries used in 
Gas Chromotography 
(GC) and Capillary 
Electrophoresis (CE) can also be easily 
coupled to the syringe. Specially designed tips 
as small as 36 gauge (110 micron OD) are 
offered in both blunt and bevelled styles. Our 
studies  have shown that these tips will cause 
less trauma to the tissue than any other form 
of micro syringe currently in use. NanoFil has 
a unique coupling mechanism that allows 
many different forms of small tubing and tips 
to be coupled with the syringe barrel.

Direct injection by hand: This is the simplest and most economical way to inject. Any of our tips can be 
inserted directly into the NanoFil syringe. Even the SilFlex tubing can be inserted to switch from hand 
injection to the other methods listed below. The limitation of this method is the difficulty achieving sub 
microliter resolution. 
Installed on WPI’s UMP-II microsyringe pump: This will allow the user to achieve nanoliter resolution 
and reproducibility. For neural system injection, mount the UMPII on a stereotaxic frame. 
SilFlex tubing and holder: The needle is mounted on a small plastic holder that is connected to the 
NanoFil by a 35 cm length of flexible tubing. The NanoFil is mounted on the UMP II pump. This 
configuration allows the user to hold the animal in one hand and insert the needle with the other. When the 
needle reaches the desired location, activate the pump using the footswitch and the pre-programmed 
injection volume will be delivered.This configuration gives a nanoliter level of accuracy and reproducibility. 
It is best suited for applications such as the RPE and IO injection.

Selecting the correct tip for your application
The replaceable needles used with the 
NanoFil are available with either blunt or 
bevelled tips. The blunt tip is used for 
injection into soft tissue and when a 
uniform solution distribution is needed. The 
bevelled style is used for applications that 
involve the penetration of a tough tissue. 
One of the main factors that limit the 
resolution and accuracy of conventional 
micro syringes to the upper tens of 
nanoliters range is diffusion in the large tip 
ID. When the tip ID is equal or larger than 
100 micron, the error caused by tip 
diffusion is in the nanoliter range level ( 
(100 micron)^3 = 1 nanoliter ). With a 36 
gauge needle installed on the NanoFil, the 

error caused by diffusion will be reduced to 
the sub nanoliter level, making accurate 
injection of a nanoliter possible. 
All of WPI’s bevelled tips have a unique 25 
degree tri-surface bevel that is optimized for 
microinjection. A 10 degree single-surface 
bevelled tip penetrates better than one with 
a 25 degree angle, however the distance 
between the upper opening to the tip (see 
section “F” in Fig 2) is longer. As a result, it 
requires a deeper penetration of the tip to 
achieve the same level of liquid delivery. 
Deeper penetration means more tissue 
damage. WPI’s unique 25 degree bevelled 
tip solves this problem with two extra 
bevelled surfaces. The tip of a single surface

bevelled tip is actually a blade instead of a
point. It dulls very quickly. In contrast, the 
trisurfaced tip has a real point. It not only 
penetrates much better but is also much 
more durable. Our tests show that our 33 
gauge, 25 degree bevelled tip penetrates 
easier and lasts longer than other 
manufacturer’s 33 gauge, 10 degree single 
bevelled tips. With a 35 gauge tri-surface 
bevelled tip, the resistance to the 
penetration becomes even less. Each of 
our tips undergo a penetration test before 
leaving the factory to guarantee the best 
results for our customers. 

Based on application requirements, NanoFil can be used in several different configurations
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33 gauge: This tip is similar to Hamilton’s 7762 and 7803 series 
removable needles in both tip length and outer diameter. 
However, our beveled tip version is shorter, more durable, and 
penetrates better due to the special tri-surface grinding technique. 
In the past, 33 gauge tips were the smallest size sold by other 
manufacturers and were frequently cited in literature. However, 
our new 35 gauge tip is much better for injections involving small 
animals, especially mice. Compared with Hamilton’ 33 gauge, 10 
degree beveled tip, our 35 gauge 25 degree beveled tip can 
reduce the depth of penetration by almost 80%. The distance 
between the tip and the upper rim of the opening (section F on 
Figure 2)

the 35 gauge is too weak and the 33 gauge is too large, this 
makes a good alternative.

35 gauge: This was the most popular and preferred tip of most 
scientists during our field trial. The combination of its strength, 
length, durability, and clogging resistance creates a balance with 
very little compromising of the individual properties. It is much 
smaller than the 33 gauge tip offered by other manufacturers. It is 
only slightly larger than the 36 gauge tip but is much stronger and 
less likely to be clogged. Samples can be directly loaded with this 
tip. Its 5 mm length is sufficient enough for almost all injection 
applications in mice.

36 gauge: This is the smallest tip that is commercially available. 
The tip is so small that it can be inserted into the opening of the 33 
gauge needle tip. Because this is pushing the limits of  what 
current technology can produce, there are some limitations to 
consider before using. Its thin diameter makes it necessary to limit 
its length to 2.5 to 3.0 mm and still maintain a usable strength. 
Since the tip ID is in the 25 to 50 micron range, it is very easily 
clogged. Therefore, only well filtered solutions can be used. 
Depending on the viscosity of the sample, the user might also 
need to pre-load the syringe with a regular tip before switching to 
this tip for injection. We recommend using the 35 gauge tip 
instead of the 36 gauge unless it is absolutely necessary.

Flexifil: The Flexifil tip is made of a titanium alloy. The advantage 
of this tubing is its durability. This “semi-flexible” tip can be bent up 
to 90 degrees without damage. It is also much more corrosion 
resistant than the stainless steel tip. Saline solutions left in the tip 
will be less likely to clog it. Although this tip is specified as a 33 
gauge tip, its outer diameter is slightly smaller than our 33 gauge 
stainless steel tip. 

Flexible Quartz Tubing : The flexible quartz tubing tip is made of 
160 micron OD polyimide  coated quartz tubing with a special 
adapter sleeve mounted at the end. It is designed for filling glass 
capillary electrodes or pipettes, just like WPI’s traditional MF34G 
Microfil. However, unlike the traditional MicroFil, which has about 
50 microliters of dead volume in its luer hub, the dead volume of 
this tip is less than 0.6 microliters. It is useful for loading 
electrodes with solutions that have a limited volume or are too 
expensive to waste.
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Tip Order
Number

Tip O.D.
“A”

Tip I.D.
“B”

Tip
Length “C”

Total
Length “D”

Shank O.D. 
“E”

Tip Material

NF33BV-2 210 μM 115 μM 10.0 mm 40.0 mm 460 μM Stainless Steel

NF34BV-2 185 μM 85 μM 5.0 mm 35.0 mm 460 μM Stainless Steel

NF35BV-2 135 μM 55 μM 5.0 mm 35.0 mm 460 μM Stainless Steel

NF36BV-2 110 μM 35 μM 3.0 mm 33.0 mm 460 μM Stainless Steel

NF33FBV-2 200 μM 100 μM 5.0 mm 35.0 mm 460 μM Titanium Alloy

NFQ34-5 160 μM 100 μM 55.0 mm 75.0 mm 460 μM Quartz

is 1024 microns for the 33 gauge tip. The 
distance for our 35 gauge tip is only 230 
microns. In addition, the smaller tip size 
significantly reduces the required 
penetration force. In nearly all 
applications, a 33 gauge tip can be 
replaced with our 35 gauge tip and 
produce better results.

34 gauge: This is a transitional size 
between the 33 gauge and 35 gauge. If

Application Kits
These kits are specially 
designed for eye research for 
injecting retinal pigment 
epithelium (RPE) and 
intraocular (IO) in addition to 
brain injection in mice. They 
need to be used with a NanoFil
syringe and UMP2 to achieve 
accurate, repetitive, and oil 
free injection in the 
submicroliter range. Each kit 
includes two pieces of Silflex
tubing (one for a spare), a 
holder assembly, spare 
gaskets, and an assortment of 
four tips - blunt for the RPE kit 
and beveled tips for the IO kit. 
Each kit comes with one each 
of 33, 34, 35 and 36 gauge tips 
so that first time users can find 
the best size for their 

application. The Silflex tubing 
is the most critical component 
of the kit. This 35 cm long, 
flexible tubing has a very 
precise outer diameter for 
airtight fitting with the syringe. 
It also has a small inner 
diameter for minimum dead 
volume, and is very durable 
when handled correctly. The 
SilFlex is coupled to the 
injection tip with a mechanism 
similar to that of the NanoFil. 
The dead volume of the entire 
kit (including the tubing) is less 
than 3 microliters. All of the 
components in the kit are 
constructed of inert, solvent 
resistant, and autoclaveable
materials for easy cleaning 
after viral injection.

Above dimensions apply to blunt tips also.
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Precision Precision SurgioScopeSurgioScope
Ideal for small animal surgery

SURGIOSCOPE Specifications
TOTAL MAGNIFICATION......…………………..... 1.8× — 40×
ADJUSTABLE DIOPTER..........………………….. ± 6 Diopter
ADJUSTABLE INTERPUPILLARY DISTANCE .. min. 50 mm — max. 70 mm
WORKING DISTANCE …………………………... 94 mm — 344 mm
EYEPIECE……………………………………….... 12.5x

LENS CHARACTERISTICS

Objectives          Objective     Working          Total        Field of View
Focal        Distance   Magnification

Distance
F100 (Optional)     100mm        94 mm        6.4X10X16X        33mm, 20.5mm,

26X 40X         13mm, 8mm, 5mm
F200 (Included)     200mm      195 mm        3.2X 5X 8X       58mm, 38mm, 24mm,

13X 20X             15mm, 10mm
F250 (Optional)     250mm      246 mm        2.6X4X 6.4X       72.5mm, 47.5mm,

10.4X16X       30mm, 19mm, 12.5 mm
F300 (Optional)     300 mm     294 mm       2X 3.3X 5.3X      87mm, 57mm, 36mm,

8.6X 13.3X             22.5mm, 15mm
F350 (Optional)     350 mm    344 mm        1.8X 3X 4.5X    99mm, 65mm, 42mm,

7.5X 11.5X                27mm, 17mm

FINE FOCUS ADJUSTMENT RANGE.....…….... 30 mm

WORKING HEIGHT (Arm Movement Range Above Floor)

89 cm Post…………………………………..Focus on specimens 34.5" 
(88 cm) to 51" (130 cm) above floor *

103 cm Post...………………………………. Focus on specimens 40.5" 
(103 cm) to 57" (146 cm) above floor *

* Subtract Working Distance for height above specimen, 103 cm post recommended for 
F350 objective.

RANGE OF MOTION
Maximum Stretch Radius of Arm..................870 mm
Vertical Movement Range..……………….... 700-1100 mm
Adjustable Range of Small Arm...………..... 30 mm

ILLUMINATION

Dual lamp housing with quick-change spare and internal coaxial fiber optic cable.
HALOGEN-TUNGSTEN LAMP…………….. 12V, 100W, with cold reflection
OPTIONAL CAMERA ...……………………... ½” CCD camera (e.g., COLCAM)
POWER…………………………………………….. 110V, 50-60 Hz, or 220V, 50-60 Hz
SHIPPING WEIGHT.......…....................................70 lb (33 kg)

Features :

● Motorized focusing 
system, allows hands-
free operation.

● Light weight, compact 
and easy to maneuver. 
Weighs only 70 lb. 

● Dual bulbs prevent 
illumination failure 
during surgery.

● Optional video 
adapter.

● Improved view field.

● Convenient handles.

● Five magnification 
steps.

WPI’s improved precision SurgioScope (now with 
five magnification steps) is a portable high quality 
surgical microscope offering outstanding image 
quality and value. Incorporating an agile 
extension arm and excellent working distance 
objectives, the SurgioScope provides convenient 
movement and maneuverability necessary for 
accurate positioning. These important features, 
together with a high quality optical system, 
provide sharp image contrast and enhanced large 
field of vision. The SurgioScope comes fully 
equipped with a foot-controlled motorized 
focusing system, normally only found in more 
expensive surgical microscopes. A unique dual 
lamp housing enables safe and rapid changing

of the lamp during an operation, 
without the need to power down. The 
optional video port on the “T” version 
permits operational procedures to be 

monitored or recorded simultaneously 
using a video recorder and a COLCAM 
video camera.

MICROSCOPES & IMAGINGMICROSCOPES & IMAGING
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● Modular, two parallel beam design
● Planachromatic objectives, no optical 
distortion
● High-contrast imaging, ideal for 
Observing transparent, low-contrast objects
● Large zoom ratio: 8:1
● Large zoom range: 0.62x to 5.0x
● Long working distance
● Step and continuous zoom
● 5-year warranty

The fourth generation of WPI’s precision stereo zoom 
microscopes uses modular, two parallel beam path design 
and high quality optical system. The advanced optical 
design with planachromatic objectives provides sharp and 
distortion-free contrast image throughout the entire zoom 
range and comes with an impressive 5-year warranty.

The PZMIV is available in a binocular or trinocular
version. In addition, an extensive list of optional 
accessories is available that makes the PZMIV suitable 
for integrated optical and biological research. 

The microscope comes with a track stand, standard 10x 
eyepieces (wide-field, distortionfree and high eye point), 
1x planachromatic distortion-free objective. See the Table 
on next page for all optical options.

502160

Lighted Fan Base

Shown: PZMTIV 
with COLCAM and 
0.5X c-mount 
adapter 
(camera and c-
mount not included)

All PZMIV and PZMTIV
microscopes come with
10x eyepieces, built-in
1x auxiliary lens, and
light ring adapter.
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PZMIV & PZMTIV Eyepieces and Objectives

10x Eyepiece 16x Eyepiece 20x Eyepiece 25x Eyepiece

Objective Mag Field (mm) 
(Video Field)

Mag Field (mm)
(Video Field)

Mag Field (mm)
(Video Field)

Mag Field (mm)
(Video Field)

Working
Distance

0.32x 1.9x - 16x 106 -13.1
(49.8 - 6.1)

3.2x 25.6x 70.6 - 8.8
(49.8 - 6.1)

3.9x - 32x 55.4 - 6.9
(49.8 - 6.1)

5x -
40x

45.4 - 5.6
(49.8 - 6.1)

296 mm

0.5x 3.1x - 25x 67.7 - 8.4
(31.8 - 3.95)

5x - 40x 45.2 - 5.6
(31.8 - 3.95)

6.2x - 50x 35.5 - 4.4
(31.8 - 3.95)

7.8x -
62.8x

20 - 3.6
(31.8 - 3.95)

187 mm

0.63x 3.9x
- 31.5x

53.8 - 6.7
(25.3 - 3.15)

6.2x
- 50.4x

35.8 - 4.4
(25.3 - 3.15)

7.8x -63x 28.2 - 3.5
(25.3 - 3.15)

9.8x -
78.8x

23 -2.9
(25.3 - 3.15)

149 mm

1.0x (inc) 6.2x - 50x 33.9 - 4.2
(15.9 - 1.97)

9.9x - 90x 22.6 - 2.8
(15.9 - 1.97)

12.4x
- 100x

17.7 - 2.2
(15.9 - 1.97)

15.5x
- 125x

14.5 - 1.8
(15.9 - 1.97)

80 mm

The Video Field is based on a 1/2-inch CCD (8 mm diagonal) and a 0.5x camera adapter.

CCD Camera Couplers
C-Mount, available as 0.3x,
0.5x and 0.75x.

PZMIV SPECIFICATIONS
EYEPIECES WFH                  10×
AUXILIARY LENSES                1×
ZOOM RANGE                           0.62× - 5×
TOTAL MAGNIFICATION           6.2× - 50×
ZOOM RATIO                             8 : 1
FIELD OF VIEW                         Ø33.9- Ø4.2 mm
WORKING DISTANCE               80 mm
BINOCULAR TUBE                    Inclined 45°
INTERPUPILARY DISTANCE    50 – 75 mm
DIOPTER ADJUSTMENT          ± 5 Diopter
MICROSCOPE BODY               Rotatable 360°
OPTIONAL ACCESSORIES

Eyepieces                             16×, 20×, 25×
Auxiliary lenses                     0.32×, 0.5×, 0.63×
Total Magnification                1.9× - 125×
Field of view                          Ø106 - Ø1.8 mm
Working Distance                  80 – 296 mm

Articulated Arm

PZMTIV-BS
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Precision Stereo ZOOM Microscope Precision Stereo ZOOM Microscope ––
PMZIIIPMZIII
Quality and Precision to Improve Your Vision

WPI’s third-generation stereomicroscope, PZMIII, is an ideal 
tool for tissue dissection, cell injection, specimen manipulation, 
electrode inspection, and many other applications that require 
a magnified, stereo viewing and ample working distance. It 
offers the leading brand’s quality and performance at an 
affordable price. Advanced optics provide the sharpest image 
that can only be found among the best of this class. It is 
superior to many stereomicroscopes costing almost twice as 
much. Zooming is achieved by a spring-loaded nub that is 
smooth and effortless. The compact size and light weight make 
it more stable and easily manipulated on the boom stand. A 
specially designed photo/ video module can easily upgrade the 
binocular PZMIII to a trinocular microscope at any time for 
photo, video, or digital imaging. In  addition, an extensive list of 
optional accessories is available that can make the PZMIII 
suitable for almost any bio-research applications requiring a 
stereomicroscope. See next page for options (if the item you 
seek is not listed, please call WPI). 

#501384 Digital Camera Adapter Kit — This kit 
can adapt most digital cameras to different 
microscopes through a Cmount or eyepiece. It 
contains a 28 mm threaded widefield 10x 23 mm 
DIN eyepiece coupler, a 37 mm threaded ring, a 
43-mm threaded ring, and a 30 mm eyepiece 
adapter.

MICROSCOPES & IMAGINGMICROSCOPES & IMAGING
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Articulated Arm

PZMIII Eyepieces and Objectives

10x Eyepiece 16x Eyepiece 20x Eyepiece 25x Eyepiece

Objective Mag Field (mm) 
(Video Field)

Mag Field (mm)
(Video Field)

Mag Field (mm)
(Video Field)

Mag Field (mm)
(Video Field)

Working
Distance

0.3x 2x – 13.5x 114 -17
(53.6 - 8)

3x - 20.3x 84 -1
(53.6 -

3
8)

4x -27x 69 - 10.3
(53.6 - 8)

5x - 33.8x 74 - 11
(53.6 – 8)

287 mm

0.4x 2.7x – 18x 86 - 13
(40.4 - 6.1)

4x - 27x 63 - 9
(40.4 - 6.1)

5.4x - 36x 52 - 7.7
(40.4 - 6.1)

6.7x - 45x 56 - 8
(40.4 - 6.1)

217 mm

0.5x 3.4x - 22.5x 69 - 10
(32.4 - 4.7)

5x - 33.8x 51 - 7
(32.4 - 4.7)

6.7x - 45x 42 - 6.2
(32.4 - 4.7)

8.4x -
56.3x

44 -6
(32.4 - 4.7)

177 mm

0.75x 5x – 33.8x 45 - 7
(21.1 - 3.3)

7.5x - 50.6x 34 - 5
(21.1 - 3.3)

10x - 67.5x 28 - 4.2
(21.1 - 3.3)

12.6x -
84.4x

30 - 4.4
(21.1 - 3.3)

117 mm

1.0x 6.7x - 45x 34 - 5
(16 - 4.7)

10x - 67.5x 25 - 3
(16 - 4

.7

.7)
13.4x - 90x 21 - 3.1

(16 - 4.7)
16.8x -
112.5x

22 - 3.3
(16 - 4.7)

100 mm

1.5x 10x - 67.5x 23 - 3.4
(10.8 - 1.6)

15x - 101.3x 17 - 2
(10.8 - 1

.5
.6)

20.1x - 135x 14 - 2.1
(10.8 - 1.6)

25.1x -
168.8x

15 - 2.2
(10.8 - 1.6)

47 mm

2.0x 13.4x - 90x 12 - 2.5
(5.6 - 1.17)

20.1x - 135x 13 - 1
(5.6 - 1.17)

.8 26.8x - 180x 10 - 1.5
(5.6 - 1.17)

33.5x -
225x

11 - 1.6
(5.6 - 1.17)

26 mm

#502007 Articulated Arm with 
Wall-Mount Plate — Mount the 
microscope on the wall for 
convenient storage when space is 
tight. Wall-Mount Plate #502163 
available separately.  

#502005 Ball Bearing Boom 
Stand — Dual Arm Ball Bearing 
Boom Stand for increased 
stability and smoother horizontal 
movements. 

#501381 0.5x C-mount CCD 
Camera coupler — Use with 
cameras which have 0.5-in. CCD.

PZMIII-BS

PZMIII

#503051 Manual Stage — Mounts 
in the circular opening in the PZMiii
base. XY travel distance: 75 x 56 
mm. Glass size: 116 x 96 mm. 
Active diameter: 37.6 mm. 
Dimensions: 180 x 155 x 27 mm. 

PZMIII SPECIFICATIONS
EYEPIECES                                  WFH 10x
ZOOM RANGE                              0.67x - 4.5x
TOTAL MAGNIFICATION          6.77x - 45x
FIELD OF VIEW                          34 MM -  5 MM
WORKING DISTANCE                100 mm
BINOCULAR TUBE                      Inclined 45°
INTERPUPILLARY DISTANCE Adjustable 47-70 mm
DIOPTER ADJUSTMENT          ±5 Diopter (both eyepiece 

tubes)
MICROSCOPE BODY              Rotatable 360°
AUXILIARY LENSES

Total magnification                  2x - 225x
Biggest Field of View            110 mm
Working Distance                   26-287 mm

SHIPPING WEIGHT                   9.0 lbs.
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• Bright Field
• Phase Contrast (10x or 20x)
• Nomarski DIC (with
IQ902DIC, IQ903DIC)
• Long Working Distance 
•Objectives (corrected for 
2.5 mm vessels)
• 10x and 15X eyepieces
• 10 micron Micrometer reticle 
(15X eyepiece)
• Set of six high-quality tinted filters
• Set of polarization filters
• Centering telescope
• Replacement lamp
• Stage inserts and extension plates
• 35mm Film Camera
• Lifetime warranty

The most durable, easy-to-use 
microscope for inverted applications 
and long working distance optics 
The exclusive design utilizes 
interchangeable sliders, thus 
allowing a researcher to use the 
same set of objectives for Bright 
Field, Phase Contrast and Nomarski
DIC examination of living cells, 
cultures, sediments, precipitates 
and other specimens. This also 
eliminates the need for costly 
second and third sets of objectives, 
making this microscope both 
versatile and economical. The 
microscopes come loaded with 
valuable extras that would cost 
hundreds of dollars from any other 
manufacturer. Start using your 
microscope right from the box!
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MULTISCOPEMULTISCOPETMTM Modular MicroscopeModular Microscope
The most versatile, durable and affordable Bright Field 
Microscope on the market

● Modular design allows you to
configure your microscope to suit 
your needs

● Unique Fine Wheel enables you 
to quickly bring
specimens into sharp focus

Brightfield
MOD-BMH-BF

Brightfield Trinocular
MOD-TMH-BF-V

MODULAR MICROSCOPE FEATURES AND SPECIFICATIONS

OPTICAL SYSTEM 160mm Mechanical Tube Length, 33mm Parfocal Distance, 28X–1000X Magnification for observation

HEAD                      Binocular 45° inclined, Trinocular 30° inclined, 360° rotatable. Magnification: 1.1X, 1.6X, 2.5X. IPD  
adjustment range: 55mm-75mm.

DA (left eyepiece) ±5dpt

NOSEPIECE Quadruple, aligned for parfocality and parcentricity

STAGE (BF) Mechanical stage, X/Y controls. Size: 135mm x 120mm. Specimen cross-travel: 80mm x 40mm. 
Scale graduation: 1mm X 0.1mm

CONDENSER Brightfield, N.A. 1.25, Abbe type. Spherically corrected

ILLUMINATION Variable Halogen, 12V/20W Internal heat-absorbing filter. External power supply.

OBJECTIVE (BF) EAB Achromats, 4X 0.12, 10X 0.25, 40X 0.65 (spring loaded), 100X 1.25 Oil Immersion (spring 
loaded)

EYEPIECE 10X, F.N. 18 Widefield. High eyepoint ESW Series

FILTERS 33mm Diffusing, 33mm Blue

Also included: Instruction manual, dust cover, spare bulb, immersion oil (Type A, 1/4 oz)
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Features:

- Outstanding performance of a small and 
compact digital camera for microscopy 
with extremely high-resolution and 
exceptional fast live images 

- Ideal camera for documentation and 
analyses for an exceptionally wide
ranging spectrum of applications

- Streaming live video on computer 
monitor through the high-speed USB 2.0 
bus at 480 Mbits/s

- Fast streaming colour video images in 
high resolution with 60 fps at 640 x 480 
pixels resolution

- Selectable video resolution in 4 steps 
from 1,280 x 1,024 pixels

- Perfect image and colour quality with 
the finest detail

- Resolution up to the extreme of 21 
million pixels in precise colour

- Selectable resolution between 1.3 and 
5.2, 12 and 21 million pixels in DeltaVu
colour

- Automatic and manual exposure and 
sensitivity control

- Superior anti-blooming (overexposure) 
behaviour

-Easy and flexible daily use with dynamic 
insertion and removal of the camera to 
PC and notebook through a single 
standard USB 2.0 high-speed interface 

- Small compact microscopy camera with 
optical C-mount for easy attachment to a 
microscope

- Tripod receptable for mounting on 
stands for macro photography

- Silent operation without noisy fan due to 
very low power consumption

- Intuitive user interface with powerful 
and easy-to-use image capture and 
processing functions

-Standard TWAIN driver for integration to 
3rd party imaging application and 
software

- Standard DirectX driver for integration 
to 3rd party video application and 
software

- Support for the Dicom file standard
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Infinity XInfinity XTMTM

21 Million Pixels and Streaming Video

The Infinity XTM is designed to satisfy the 
unique and varied demands of digital 
microscopy. It offers exceptional fast 
streaming video at an incredibly high
resolution on the computer monitor as 
well as outstanding resolutions on still 
images.

The impressive performance and 
revolutionary resolution of the Infinity X is 
achieved by combining state-of-the-art 
sensor design with innovative 
engineering skills.

A ground-breaking resolution of up to 21 
million pixels in precise colour puts the 
Infinity X in a class all by its own. By 
integrating DeltaVuTM, a highly 
successful, patent pending technology 
invented by DeltaPix, these incredible 
resolutions are achieved. 

DeltaVu
DeltaVuTM is a revolutionary new 
technology designed to dramatically 
increase the image resolution of a digital 
camera. The Infinity X has a 1.3 million 
pixels sensor  with Red, Green and Blue 
colour Þlters placed in standard Bayer 
pattern.

Through a process of combining precise 
position information of the sensor, and 
capturing additional images, by moving 
the sensor only fractions of the length of 
a pixel, the DeltaVu technology allows 
calculation of finer details than the size of 
a pixel.

This process also includes the same 
detailed reproduction at all pixel 
locations in each of the three colour 
planes, Red, Green or Blue. The result 
is an impressive image file, where 63 
million pixels have captured the 
information, 21 million pixels for each of 
the 3 colours (precise colour).

Easy-to-use
The Infinity X is a small and compact 
digital camera with a standard C-mount 
interface for flexible attachment to 
microscopes.

Installation of the electronic connection 
is also very simple by connecting a 
single standard USB 2.0 cable between 
the camera and the computer. The 
Infinity X uses the USB 2.0 cable for 
power, control information and the 
transmission of data.

The very low power consumption of the 
Infinity X has made it possible only to 
use a single cable.

Fast video
The use of the 480 Mbits/s high-speed 
architecture of the USB 2.0 standard 
has allowed the Infinity X to deliver fast 
streaming colour video in high-
resolution on the monitor of the 
connected computer.

With a rate of 60 frames per second the 
microscopy image appears on the 
monitor without delay. The fast live 
image makes the process of focusing 
and interactively optimizing the image 
very easy.
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Digital Eyepiece Cameras provide an easy and economical 
solution for capturing digital video from the microscope and 
recording it in your computer. The image is taken from the ocular 
port, so there is no need for the microscope to have a separate 
photo port. It can be used on any type of microscope. Since the 
camera connects directly to the computer’s USB port, no video 
capture card is necessary. The diameter of the field of view in the 
primary image plane for the digital camera is up to 18 mm. 
ScopePhoto software aids in analysis of the captured images. 
● Image archival with data attachment (*.PTL format, other 
formats are
also supported).
● Image capture through VFW and Twain interface.
● Image cut-&-paste from image to image, image to file.
● Image basic operations like other similar software are included
in the Image menu.
● Image layer operation specially designed for themeasurement
operation.

DIGITAL CAMERA SPECIFICATIONS

DEC-18 USBCAM-3M

IMAGE SENSOR 1/3" CMOS 350K pixels 1/2" CMOS, 3.1 M pixels

MAX RESOLUTION (still) 640 x 480 (Still) 2048 x 1536, 1024 x 768

MAX RESOLUTION (motion) 640 x 480, 15 fps; 320 x 
240, 30 fps

(motion) 2048 x 1536 @ 7.5 
fps; 1024 x 768 @ 20 fps

VIEW FIELD Inscribed rectangle of ˜18 mm Inscribed rectangle of ˜18 mm

USAGE Ocular-tube, photo-tube C-mount only

DYNAMIC RANGE >52 dB

SENSITIVITY 2.7 v/lux-sec@green
2.1 v/lux-sec@red 1
2.0 v/lux-sec@blue

v/lux-sec

FILE FORMAT BMP, TIFF, JPG, PICT, PTL BMP, TIFF, JPG

EXPOSURE Automatic Automatic/Manual

SHUTTER CONTROL Automatic Automatic/Manual

INTERFACE USB cable of length 2 m USB cable of length 2 m

SYSTEM REQUIREMENT Windows XP Windows XP, Service Pack 2

SOFTWARE Driver for USB 1.0, compatible 
with USB 2.0; ScopePhoto
software

Driver for USB 2.0; XLICap
software

WEIGHT 4.8 oz without eyepiece adapter 4.8 oz

CAMERA SIZE Cylindrical, @ 50 mm 86 x 30 x 60 mm

CAMERA BODY Anodized aluminum Anodized aluminum

ACCESSORIES 30 mm, 30.5 mm adapter C-mount required

WHITE BALANCE Tungsten, Fluorescent Tungsten, Fluorescent

USB CAM-3M
Colour CMOS QXGA 
(3.1 Mpixel) Camera

DEC-18

This high performance camera incorporates a half-inch 2048 x 1536
(QXGA) image array and an on-chip 10-bit A/D convertor capable of
operating up to 7.5 frames per second (fps) with full resolution and 20 
fps at XGA (1024 x 768) resolution. The camera uses USB 2.0 
connectivity to transfer images to the user’s computer. The simple 
plug- and-play software allows the resolution to be changed easily.
● Optical black level calibration
● Video or snapshot operations
● Auto Exposure
● Auto Gain Control
● Auto White Balance
● Variable Frame Rate
● On-chip R/G/B channel and luminence average counter
● Power on reset and power down mode
● Integral IR filter
● USB 2.0 “B” type connector
● Standard adjustable C-mount

XLICap software has many
unique features for still and live
image capture
● Simple layout with toolbar for common functions
● Pan and Zoom with selectable magnification
● Selectable image Resolutions
● Mirror / Flip / Rotate Image options
● Save images in a variety of formats
● Record live videos
● Email a screen shot instantly
● l On-screen annotation and time/date stamping
● Freeze the image at any time
● Copy to clipboard and paste into other applications
● Automatic one-touch white balance
● Colour or black and white mode
● Save and restore Custom Preference Profiles

Digital Eyepiece CamerasDigital Eyepiece Cameras
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● Sensitivity of 0.2 lux @ f1.2 l Resolution of 
470 TV lines l No burn in, no image lag, no 
geometric distortion.
● Magnetically shielded. 
● Composite video out at 1 Vpp @ 75 ohms.
● Power consumption under <2W @ 12VDC
● S/N ratio 52 dB, typ., 60 dB max.
● Gamma of .45.
l Operating temperature range of –20 to 
50°C.
● White balance colour temperature 
switchable 
● Includes standard tripod mount, power
supply, 6-ft (~2m) BNC cable, RCA adaptor.

COLCAM
Specifically chosen for its high quality video
imaging and large 1⁄2” CCD (8mm), the Colcam
is the clear choice for WPI Trinocular microscopes. 
This camera was specifically detailed for use 
with WPI standard C-mount couplers to assure
the quality capture of still images and video. 
COLCAM incorporates the latest CCD image 
sensor for colour signal output to “NTSC” (North 
American) or “PAL” (European) video systems.
A high signal-to-noise ratio of 50 dB permits clear images with low light levels. A C-mount 
is required for use with microscopes. Includes a standard tripod mount, power supply and 
6-ft BNC-terminated cable with an RCA adaptor. (Lens not included.)

COLCAM SPECIFICATIONS VCAM (b&w) SPECIFICATIONS
NTSC PAL EIA CCIR

Image Device 1/2-inch CCD 1/2-inch CCD 1/2-inch CCD 1/2-inch CCD
Picture Elements 811 x 508 795 x 596 811 x 508 795 x 596
Scanning System 525 lines, 60 fields / sec 625 lines, 50 fields / sec 525 lines, 60 fields / sec 625 lines, 50 fields / sec

Minimum Illumination 0.2 Lux/F1.2 (5600°K) 0.02 Lux -6db output acceptable illumination 0.01 Lux
Resolution 470 TV lines 600 TV lines
Dimensions 35 x 35 x 42 mm 42 x 48 x 95 mm (excl. connectors)

Weight < 300 g 390 g

Monochrome Video Camera for MicroscopyMonochrome Video Camera for Microscopy
● Sensitivity of 0.05 lux @ f1.2
● Resolution is 600 horizontal TV lines
● No burn in, no image lag, no geometric 
distortion.
● Magnetically shielded.
● Composite video out at 1 Vpp @ 75 ohms.
● Power consumption 3W @ 12VDC
● VCAMBW has internal configurations for 
gamma, shutter speed, and AGC on/manual.
● Operating temperature range of –20 to 
55°C.
● 50db S/N ratio
● External sync 0.5Vpp or composite input
● Includes standard tripod mount, power 
supply and 6-ft (~2m) BNC cable and RCA 
adaptator.

either EIA (North American) or CCIR (European) 
video systems. Resolution is 600 horizontal TV lines. 
High 50 db signal-to-noise ratio permits clear images 
with low light levels. Includes, power supply and 6-ft 
BNC-terminated cable with an RCA adaptor and has 
excellent IR response 

Microscope Mount: Please specify model of 
microscope when requesting a quote.
If PAL is needed in 120V line systems or 
NTSC in 240V mains systems, please specify.

ColorColor Video Camera for MicroscopyVideo Camera for Microscopy

Microscope Mount: Please specify model of microscope 
when requesting a quote.
If PAL is needed in 120V line systems or NTSC in 240V 
mains systems, please specify.

The ABM, a battery- operated voltage-
controlled oscillator, lets you monitor 
potential audibly. ABM is particularly 
useful because it allows the user to 
estimate voltage levels when using a 
microscope or engaged in other tasks 
which do not allow viewing an 
oscilloscope or recorder. An audible tone 
is generated with increasing pitch as the 
input voltage becomes increasingly 
positive. 

Audible Baseline MonitorAudible Baseline Monitor
ABM SPECIFICATIONS

FREQUENCY RANGE    Audible
INPUT RESISTANCE      1012 Ω
MAXIMUM APPLIED

INPUT VOLTAGE  ±10 V
POWER                           Nine-volt alkaline battery, supplied
PITCH (VOLTAGE 

SENSITIVITY)          1 octave per 100 mV @ 1 kHz
DIMENSIONS                 3 × 2.75 × 2 inches (8 × 7 × 4 cm)
SHIPPING WEIGHT          2 lb (0.9 kg)
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High intensity source for 
fiber optic illumination

The NOVAFLEXNOVAFLEX Fiber Optic Illuminator 
provides reliable, uninterrupted highintensity
light for microscopes and fiber optic 
spectrometers. The most widely used halogen 
light source, NOVAFLEX allows a continuous 
range of subdued or concentrated lighting 
controlled by a rotary dimmer on the front panel. 
NOVAFLEX may be used with a ring light and 
single or bifurcated flexible fiber bundles, 
enabling the light beam to be placed exactly 
where needed. Forced air cooling prolongs 
lamp life. EJA lamp color temperature is 
3350°K. An interlock switch automatically cuts 
off power when front panel is opened to replace 
bulb. Rugged aluminum case.

Size: 24 x 13 x 16 cm (9.375 x 4.75 x 6.25 in.)

Weight: 4.8 kg (9 lb)

FiberFiber Optic IlluminatorOptic Illuminator controls
light color and intensity

MSI-150 SPECIFICATIONS

LAMP TYPE                               EJA (150 W)

INPUT VOLTAGE                       115 V or 230 V

INPUT FREQUENCY                 50/60 Hz

OUTPUT LAMP VOLTAGE         21 VAC

LAMP COLOR TEMPERATURE 3350K

This versatile 150 W halogen high-intensity fiber optic illuminator features a 
quick change lamp module for easy access and fast replacement. A solid 
state dimmer adjusts voltage, extends lamp life, and changes colour
temperature. A mechanical diaphragm allows colour temperature to remain 
constant as light output changes. EJA lamp (included) provides optimum 
light output. Light guides available separately.

A Flexible Light Guides SI-40-8 and SI-72-8, with 8 mm diameter fiber
and non-metallic sheath, are suitable for use in a Faraday cage. (Lens 
L- 2- 2 available separately.) 

B Ring Light R-8-8-WPI01 can be used with PZM Stereo Microscope for 
shadow-free illumination. 18-in. (46 cm) flexible cable

C Filter holder accepts two 20 mm x 2 mm filters (not incuded).
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AirAir--ThermTherm™ Precision Heater Controller™ Precision Heater Controller
Smart, electrically quiet air heater for live cell imaging systems 
and custom incubators

Air-Therm is a precise temperature 
controlled air heater for bioscience 
laboratories. Sending temperature
controlled air directly to the site 
provides an attractive alternative to 
a heated water bath or electric 
heater.  The “smart” controller 
responds quickly and precisely to 
thermal changes while maintaining 
temperature control. Air-Therm can 
be adapted quickly to different 
environments by selecting one of 
three operating modes -- self-
tuning, manual-tuning, or standard 
Proportional- Integral-Derivative 
(PID) tuning. One of the main 
applications of the Air-Therm is for 
controlling the temperature of a 
chamber (not included) that covers 
live cell imaging systems in which a 
stable and uniform temperature of 
the sample and optics is essential. 

AIR-THERM SPECIFICATIONS
AIR FLOW RATE                 20 to 50 CFM (0.55 to 

1.4 cubic meter/M)
CONTROL TEMP. RANGE   Ambient to 60°C
TEMPERATURE RESOLUTION 0.1 °C
TEMPERATURE ACCURACY    0.2 °C
CONTROL MODES              (a) Auto (PID set manually, 

or Self-Tune)
(b) Manual tune

ANALOG OUTPUT                0.5°C resolution
FOR CHART RECORDER    0-10V, 0 to 100 C (default, 

adjustable via
controller)

HEATING VOLUME               More than 4 cu ft (85 liter), 
non-circulating

POWER (CE)                          300 W, 95-135 V or 220-
240 V, 50/60 Hz

DIMENSIONS                         61⁄2 x 8 x 71⁄2 in. (15.5 x 
21 x 19 cm)

SHIPPING WEIGHT               10 lb (4.5 kg)

With Air-therm, the temperature of the sample and optics can be 
controlled within 0.2 C. During the operation, the air is drawn out 
of the chamber through the flexible hose, heated at Air- therm
heater, and then re-circulated back to chamber by the return hose. 
The temperature sensor can be placed at the air outlet of the hose 
or near the sample where the temperature control is most critical. 
This configuration allows the entire optics of the imaging system to 
stay at a uniform and stable temperature without any drift. No 
vibration noise is introduced because the Air- therm can be placed 
away from the optical isolation  table. The sensor is also 
electrically “quiet”. The temperature sensor is shielded and 
insulated for very high impedance recording. The newly improved 
Air-Therm-ATX provides three times more airflow than the original 
model. The airflow rate is also adjustable. It allows the user to use 
the high speed flow to speed up the initial heating up and then use 
the lower air flow setting for a quieter operation. The higher airflow 
also improves the uniformity of the temperature in the chamber 
and capability of controlling larger cambers. A BNC connector 
provides an analog temperature measurement output for a chart 
recorder. 
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Thermoelectric Stage InsertThermoelectric Stage Insert
•Holds specimen at any 
temperature, from -20° to 100°C 

•Digital display of set-up and 
operating temperatures

•Control to within 0.1°C

TS-4 is a thermoelectric (Peltier) device and has 
no moving parts. Only AC current and a trickle of 
running water are needed for operation. Available 
in two versions (TS-4, range -20° to +60°C, and 
TS-4ER, range -20° to +100°C), the device 
consists of a stage, a controller, and an optional 
pump unit. 

The stage is a thin, nickel-coated copper plate 
with a thermoelectric module mounted on one 
side. The plastic base is the same size and 
thickness as a glass slide and fits onto the 
mechanical stage of the microscope in the same 
manner as a slide. The thermal stage can 
therefore be moved relative to the optics by the 
normal mechanical stage controls. A hole in the 
metal plate permits the use of transmitted light. 
Water is required for removal of excess heat from 
the stage. The two water tubes have self sealing 
connections to prevent spills. Running water from 
a tap can be used. If tap water is not easily 
accessible, the optional pump and tank unit is 
compact and convenient. 

Sensors mounted on the stage provide 
temperature monitoring for control purposes and 
safety. The safety sensors prevent overheating in 
case of failure of cooling water supply or other 
malfunction. 

TS-4 SPECIFICATIONS
STAGE                                                11/4 x 11/2 in. (32 x 38 mm)

TEMP. CONTROLLED SURFACE 16 oz. (454 g) including leads
WEIGHT                                           Copper, nickel plated, 5 ft (1.5 m)
LEAD

CONTROLLER
TEMP. RANGE                                 -22° C to +60° C
RESOLUTION                                  0.1°C
POWER CONSUMPTION               Approx. 100 Watts
DIMENSIONS                                   8 x 7 x 17 in. (20 x 18 x 43 cm) 
WEIGHT                                           17 lb (7.7 kg)

THERMOMETER
TEMP. RANGE                                 -100° C to +200° C
RESOLUTION                                  0.1° C
SENSOR                                          Type T thermocouple

TS-4LPD — Designed to 
accomodate a 60mm or 100mm 
petri dish. Range: -5 to 60 °C. 

TS-4SPD — Designed to 
accomodate a 35mm petri dish. 
Collar may be removed for 
temperature controlled slide 
applications. Range: -15 to 60 °C 
(TS-SPDER: -15 to 85 °C).

The controller produces a maximum of 10 
Amps at approximately 5 volts DC for the 
thermoelectric modules in the stage. Output 
polarity is automatically reversed when the 
stage requires a change from heating and 
cooling. During set-up the digital display 
indicates the control temperature being 
selected. The actual temperature is displayed 
during operation. 

The thermometer circuitry in the TS-4 can also 
be used as an independent instrument, either 
with the microprobe supplied or with any type 
T thermocouple sensor. A switch on the front 
panel allows easy selection of the external 
sensor. Range of the thermometer is -100° to 
+200°C. 

Thermal Microscope Stage, 
allowing complex temperature 
profiles to be described quickly as 
individual segments of time during 
which temperature may

either remain constant or change 
at a constant rate. “Loop-back” 
feature permits indefinite cycling 
of temperature. Software provides 
for ramp and soak temperature 
control of the thermo-electric 
stage with 0.1°C accuracy, using 
an analog signal from the output 
of the TPC-WIN D/A card supplied 
with the software. 

The Controller already contains 
computer interface hardware. For 
computer control, simply add 
TPC-WIN to your order. 

Thermal Profile Controller for 
Windows™

Windows based software (TPC-WIN) 
provides computer control for the TS-4
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Heated stage insert
● 24 heating elements arranged in parallel for very high 
reliability
● High thermal conductivity material for uniform temperature 
distribution
● Direct contact between heated insert surface and petri
dish/slide
● All solid-state electronics for long-life
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Heated and Cooled Stage InsertHeated and Cooled Stage Insert

The heated stage insert maintains the temperature of a petri
dish or slide on a microscope from ambient to 50ºC ±0.1ºC. A 
24-heating element array maintains the temperature of the 
stage.

The cooled inserted stage achieves ±3ºC from ambient down 
to 10ºC. A Peltier “heat pump” maintains the temperature of 
the stage. The heat is removed from the cooled insert stage 
by a water cooled heat exchanger that requires a water 
supply with an 8-mL/min flow rate. These two stages will fit 
most inverted and standard microscopes with circular inserts.

HEATED STAGE SPECIFICATIONS
Temperature         Ambient to 50ºC
Accuracy               ±0.1ºC
Power                   115/230 VAC, 50/60 Hz
HEATED STAGE INSERT

Thickness             3 mm thick
OD                        Dependent on 

microscope
CONTROLLER 
DIMENSIONS         75 x 200 x 140 mm

H x W x D             (2.3 x 7.9 x 5.5 in)
WEIGHT                 0.65 kg (1.4 lb)

Cooled stage insert
● Accurate, reliable temperature control using peltier “heat 
pump”
● Controller can be tuned to achieve ±3ºC from ambient down 
to 10ºC
● High thermal conductivity material for uniform temperature 
distribution
● All solid-state electronics for long-life

HEATED STAGE SPECIFICATIONS
Temperature         Ambient to 10ºC
Accuracy               ±0.1ºC
Power                   115/230 VAC, 50/60 Hz
HEATED STAGE INSERT

Thickness             3 mm thick
OD                        Dependent on 

microscope
CONTROLLER 
DIMENSIONS         75 x 200 x 140 mm

H x W x D             (2.3 x 7.9 x 5.5 in)
WEIGHT                 0.65 kg (1.4 lb)

Accurate and reliable specimen temperature 
control

Heated Stage Inserts have the following standard options:
Diameter 110 mm for Olympus IX, IMT2

108 mm for Nikon Diaphot, Eclipse
100 mm for WPI Inverted Microscope

Aperture 6 mm, 16 mm
Cooled Stage Inserts have the following standard options:

Diameter 108 mm for Nikon Diaphot, Eclipse
Aperture 6 mm, 16 mm

When ordering, please specify your choices from the standard
options above by replacing “xxx” with the diameter of insert and YY
with diameter of aperture hole in millimeters. In the order number,
“BE” represents bottom entry wires for microscope mounting, and
“SE” represents side entry wires for bench mounting.

Transparent Heated Stage Insert
The transparent heated stage allows better visibility of the stage area. The
heating element is incorporated in transparent glass with see-through area of
80 mm in diameter. Temperature control box is included with the stage.

HEATED STAGE SPECIFICATIONS
TEMPERATURE       Ambient to ~40ºC
TEMPERATURE ACCURACY STABILITY 0.1 deg C
ACCURACY            0.5 deg C (user adjustable 

offsets for calibration in situ)
POWER          24V, ~10 Hz
HEATED STAGE THICKNESS                   3 mm thick
SEE-THROUH AREA 80 mm diameter
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●  Optical quality glass bottom for better imaging quality
● Low sample volume for expensive chemicals
● Lowest access angle for micropipette
● Available in black wall for low background fluorescent measurement
● Low toxicity adhesive for embryo research
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WPI’s cover-glass-bottom dishes 
FluoroDish™ are now available in a larger 
range of sizes, color and coatings. These 
dishes provide exceptional imaging quality for 
many applications requiring the use of 
inverted microscopes such as high resolution 
image analysis, microinjection and 
electrophysical recording of fluorescent-
tagged cells. Taking advantage of WPI’s
extensive experience with low toxicity 
adhesives, FluoroDish uses a specially 
formulated adhesive that is optically clear, 
durable and with extremely low toxicity. Tests 
by an independent laboratory have shown 
that the 96-hour surviving rate of  embryos 
is100% when kept in FluoroDish, 
substantially better than some other brands. 
The bottom glass has superior UV 
transmission (30% transmission at 300 nm, 
compared to less than 7% for the most 
popular German glass). Stringent quality 
control ensures that glass thickness stays 
within the 0.17 ±0.01 mm range.
Conventional plastic dishes and chambers 
limit the utility of the inverted scope for many 
applications because the thick plastic bottom 
requires a long working distance objective 
available only in lower magnifications. Each 
WPI dish has a flat (0.17 mm thick) optical 
quality glass bottom, allowing the use of a 
much shorter objective working distance, 
larger numerical aperture (NA), and a higher  
magnification (up to 100x). The larger NA and 
higher magnification provide superior quality 
imaging for  both classical and fluorescence 
microscopy. Higher effective NA yields 
brighter images for fluorescence and higher

resolution in Image Analysis. The glass 
bottom dish with black colored wall is 
particularly suitable for fluorescence 
imaging which requires lower background 
scattering of light and reduced intrinsic 
“auto” fluorescence, which occurs when 
using standard plastic bottom dishes. The 
glass bottom permits the use of immersion 
objectives with medium such as water, 
glycerin or oil for the highest magnification 
possible. To optimize heat- xchange, WPI’s
glass-bottom dish is designed to be flush 
(flat) with the microscope stage or heating 
unit, therefore eliminating the air gap that 
exists with modified plastic dishes in which 
a glass cover slip has been inserted. Three 
different sizes of FluoroDish are offered, 
one type of 50 mm diameter dish and two 
types of 35 mm diameter dishes. An inner 
well is created within the dish by the glass 
bottom and the tissue culture grade plastic 
which forms the sides of the dish. All WPI 
dishes have the advantages of low toxicity 
and good UV transmission bottom glass. 
They are individually packed in 10-pack 
sleeve and gamma sterilized. 
FD35-100 is a 35 mm dish with dimensions 
similar to that of a Corning 35 mm dish. 
Most heaters and perfusion adapters 
designed for the Corning 35 mm dish will 
also fit this dish. The exposed glass area is 
also the largest of any 35 mm dish on the 
market (23.5 mm well diameter), allowing 
more cells to grow in each dish, making 
experiments more efficient. This size is 
available uncoated, poly-D- Lysine coated, 
or collagen coated.

Cell adhesion can be improved by using one 
of the coated dishes. The poly-D-lysine 
coating has been reported to improve the 
adhesion of neuron cells and Type I rat tail 
collagen coating has been reported to 
improve the adhesion of muscle cells. An 
uncoated FluoroDish is available for users 
who wish to apply the coating themselves 
that is best suited for their cell line. Certain 
types of cell lines (e.g., PC3 and HEK) have 
also been reported adhere well to the 
uncoated FluoroDish. Available with either 
clear or black wall (the black wall can reduce 
background light scattering when used for 
fluorescence measurement).
FD3510-100 is a 35 mm dish with low  
sidewall for easy microelectrode access  
and ultra low solution volume. This dish's 
microelectrode access angle is the lowest 
among all of the 35 mm dishes on the 
market — very close to that of a 50 mm 
dish. Only 100 to 200 mL is needed to cover 
the bottom well (10 mm well diameter), an 
important feature when using expensive 
drugs and chemicals.  A mark on the grip 
aids with dish orientation and allows the 
user to easily locate cells from one time to 
another. Available with either clear or black 
wall (the black wall can reduce background 
light scattering when used for fluorescence 
measurement). 
FD5040-100 is a 50 mm dish with a large  
growth area (35 mm well diameter), a low 
access angle for microelectrodes, and grips 
for easy handling. Available with either clear 
or black wall (the black wall can reduce 
background light scattering when used for 
fluorescence measurement). 

Cover SlipsCover Slips
These cover slips made of German glass can be used for growing and culturing cells that normally have poor 
adhesion to plastic surfaces. They are small enough to be placed in the micro plate or other cell culture 
devices. The 5 mm size will fit inside the 96-well culture plate and leave enough room to pick it up from the 
bottom of the well with forceps. The 8 mm size fits inside the 24-well plates.

MICROSCOPES & IMAGINGMICROSCOPES & IMAGING

FluoroDishFluoroDish™™
Cover glass bottom for observing and growing cells in 
imaging related research



Model NVSL offers a manual advance for positioning the 
specimen holder and bath chamber. Sample positioning on 
Model NVSLM1 is motorized. Other features include 
independent, removable specimen holder and bath chamber, 
variable advance speed and hands-free operation via a 
footswitch. 
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Vibroslice uses a vibrating blade to slice tissues without the 
trauma produced by other methods. Live brain or other tissues 
can be cut into slices 50- to 700-microns thick. Fixed tissues can 
be cut down to 20-micron slices (these need not be embedded 
or frozen). Particularly useful for improving the access for certain 
histological reagents (e.g., during processing for horseradish 
peroxidase). The blade has a lateral displacement of about 1 
mm, and its oscillating frequency may be varied between 60 and 
4500 rpm. This allows  you to achieve clean cuts in tissues of 
different mechanical consistencies.

Blade speed up 
to 4500 rpm

Sensitive parts sealed to 
avoid damage from spillage

Removable molded
top cover for easy
Maintenance 

Advance speed as
low as 0.07 mm/sec

Blade angle variable 
through 90 degrees
from horizontal to
vertical

NVSLM1 (motorized)

NVSL (manual)

NVSL & NVSLM1
SPECIFICATIONS

SECTION THICKNESS
MINIMUM 20 μm (fixed tissue)

50 μm (fresh tissue)
MAXIMUM  700 μm

STEP SIZE 5 μm
CHAMBER
DIMENSIONS 21⁄8 × 31⁄4 × 11⁄4 in.

(55 × 82 × 31 mm)
VOLUME 8.5 cu. in. (140 mL)

BATH
ADVANCE SPEED     0.07 to 1.6 mm/s

(NVSLM1)
(continuously variable)

REVERSE SPEED     4 mm/s (NVSLM1)
VIBRATION

SPEED 60 to 4500 rpm
AMPLITUDE 1 mm (approx.)
POWER 95-135 V, 50/60 Hz, or

220-240 V, 50/60 Hz
SHIPPING WEIGHT  19 lb (8.6 kg)

MICROSURGERYMICROSURGERY

VibroSliceVibroSlice™™
An economical, easy-to-use precision microtome for preparing 
live tissue sections for physiological, pharmacological and 
biochemical research



IntegrasliceIntegrasliceTMTM

Fully Programmable Oscillating Blade Microtome

The unprecedented quality of slice of 
IntegraSliceTM  stems from its technical
design features including cutting head 
mounted upon a parallel leaf-spring 
assuring blade travel along a line and arcuate
path of the blade avoiding static contact of the 
blade with the advancing tissue. Sophisticated 
control allows the advance speed to be varied 
from minus 1.00mm/sec and up to 3.00mm/sec in 
steps of 0.01mm. During blade return the 
machine automatically lowers the tissue away 
from the blade and then readjusts to the original 
height once blade retraction has been completed. 
In all operations, even at the slowest rates,
blade advance and blade speed is accurately 
maintained exactly as the user has specified due 
to constant feedback control. Slice thickness can 
be incremented in 1 micron steps and controlled
to a maximum speed of 1 micron per second. 
IntegraSliceTM design combines accuracy, speed 
and the flexibility to remove the tissue bath and 
mounting for transport of the tissue, for cleaning 
and autoclaving. integrasliceTM is supplied with a  
standard tissue bath and holder, which can be 
replaced by the autoclavable version or the 
temperature controlled version.

168

INTEGRASLICE SPECIFICATIONS
BLADE˜MOTI ON Arcuate with minimal vertical movement
OSCILLATION SPEE D                Linear from 20-120 Hz
AMPLITUDE OFCUT                    Nominally 0.5 to 1.5 mm
BLADE˜ADVANCE˜S PEED         Between minus 1.00 mm to plus 3.00 

mm/sec in 0.01 mm steps
BLADE˜RETUR N SPEED            4.0 mm/sec whilst tissue is automatically lowered  from 

blade
VERTICAL RANGE                      32 mm total, in 1 μm steps or maximum speed of 1 

mm/sec
SECTIONING˜ RANGE                  1-40 mm
MAXIMUM SIZE˜O F˜ SPECIMEN  30 x 40 mm
TISSUE˜BA TH OPTIONS             Standard, Autoclavable, or Temperature Controlled
CUTTING˜ HEAD OPTIONS          Standard or autoclavable
BLADES                                         Stainless steel or ceramic single bevel
OBSERVATION                             Inspection Microscope 10x-40x with zoom and 

“Clearview”  window
VOLTAGE˜ INPUT 115/230 Volts
RATED FREQUENCY                  50-60 Hz

IntegraSliceTM is controlled using sealed Liquid Crystal Display (LCD) with associated 
membrane keypad to set the cutting parameters of blade speed, advance speed and 
section thickness. There is a rotary brightness control for the cold light source. The 
IntegraSliceTM operation is commenced by actuating the two-stage footswitch. The first 
stage starts the oscillating blade and the second stage starts the advance of the blade.

Two models available:
IntegraSlice-P — Fully programmable cutting profiles of speed, distance, section
thickness
● Dynamically Adjustable Speed and Amplitude (DASA) - both the speed and the 
amplitude of
the cut can be dynamically adjusted, whilst the blade is in motion
● Instrument “learns” manually controlled cycle, which can be repeated automatically
● Cutting profiles can be set and stored
IntegraSlice-M — Motorized or Manual advance of the oscillating blade
● A set speed motorized advance or manual advanced controlled by rotary knob dial

The 765LP enables the cooling of 
physiological fluid and tissue from normal 
room temperature to 0°C in approximately 5 to 
6 minutes. The higher-powered 765HP will 
achieve 0°C in about 4 minutes and has the 
capacity to go as low as -10°C. Both units 
have the capability to heat fluid to +40°C. The 
advantages of being able to select the most 
appropriate temperature for tissue sectioning 
include improvement in the slice quality and, at 
normal temperatures, the ability to maintain 
viability of unfixed tissue for longer in vitro 
recordings. Additionally, some enzyme 
histochemical techniques give better staining 
results when sectioned at low temperatures.

PeltierPeltier Temperature Controllers for Temperature Controllers for VibrosliceVibroslice

TEMPERATURE CONTROLLER
SPECIFICATIONS

DISPLAY RESOLUTION                         0.1°C
TEMPERATURE˜ ACCURACY                ±1°C
TEMPERATURE˜ RANGE

765LP                                       +40°C to -1°C
765HP +40°C to -10°C

DEVIATION FROM SET TEMPERATURE ±0.5°C
VOLTAGE˜ REQUIRE MENTS

230V                                    50Hz Fused at 1A
110V                                    60Hz Fused at 2A

POWER˜ REQUIREMENT 250W

The 765LP and 765HP Tissue 
Bath Assembly replace the 
standard Vibroslice bath; simply 
remove one bath assembly and 
replace it with the other. The 
tissue blocks of all three are 
identical. 

MICROSURGERYMICROSURGERY



TweezersTweezers & & ForcepsForceps
DUMONT #5

500085
Material: Dumostar - non-magnetic, non-corrosive
Length: 11cm Tips: 0.025 x 0.015 mm
US $ 68

500233
Material: Dumostar - non-magentic, non corrosive
Length: 11 cm Tips: 0.10 x 0.06 mm
US $ 44

14098
Material: Dumoxel - non-magnetic, non-corrosive
Length: 11cm Tips: 0.1 x 0.06 mm 
US $ 31

500342
Material: Inox
Length: 11 cm Tips: 0.10x0.06 mm
US $ 25

500341
Material: Inox, Biology
Length: 11 cm Tips: 0.05x0.01 mm
US $ 30

14095
Material: Stainless Steel, Medical Biology 
tweezers 
Length: 11cm Tips: 0.05 x 0.01 mm
US $ 36

501201
Material: Stainless Steel, Medical, 90º bent
Length: 11 cm Tips: 0.05 x 0.01 mm
US $ 36
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Hardness
(Rockwell)

Max. Temp.
Resistance

Corrosion
Resistance

Magnetic

Stainless Steel & Inox 55-56 350°C Excellent Yes

Dumoxel 36 350°C Excellent No

Dumostar 62 550°C 100% Non-Corrosive No

Titanium 37 550°C 100% Non-Corrosive No



500232
Material: Stainless Steel, Medical Biology
Length: 11 cm Tips: curved, 0.02 x 0.06 mm
US $ 40

500232
Material: Stainless Steel, Medical Biology
Length: 11 cm Tips: curved, 0.02 x 0.06 mm
US $ 40

14096
Material: Titanium
Length: 11cm Tips: 0.1 x0.06 mm
US $ 38 

14188
Material: Dumoxel - non-magnetic, non-corrosive
Length: 12 cm Tips: 0.17 x 0.1 mm
$ 39

DUMONT #7DUMONT #7

501302
Material: Stainless Steel
Length: 11cm Tips: 0.17 x 0.10mm serrated jaws
$ 56

14097
Material: Inox
Length: 12 cm long Tips: 0.17 x 0.1 mm
$ 32

14187
Material: Titanium - non-magnetic, non-corrosive
Length: 12 cm Tips: 0.17 x 0.1 mm
$ 40
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500092 
Adson Forceps
Lenght: 12 cm, 1x2 teeth
$ 12

Dressing Forceps Dressing Forceps 

14101
Material: Stainless Steel, Medical Biology, 45° 
Length: 11cm Tips: 0.05 x 0.01 mm
US $ 39
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14226
Adson Forceps
Length: 12 cm, serrated tips
$ 17

14142
Graefe Forceps
Length: 7 cm, serrated straight 0.7 mm tips
$ 21

14140
Graefe Forceps
Length: 7 cm, 1x2 teeth, straight 0.7 mm tips
$ 21

500363
Dressing Forceps
Length: 15.5 cm, serrated (pictured)
$ 18
500364
Dressing Forceps
Length: 25.5 cm, serrated 
$ 18
500365
Dressing Forceps
Length: 30.5 cm, serrated 
$ 18

501217 
Dressing Forceps
Length: 12.5 cm, serrated 
$ 18

15916
Iris Forceps
Length: 10 cm, 1x2 teeth, straight 0.8 mm tips
$ 17
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15914
Iris Forceps
Length: 10 cm, serrated straight 0.8 mm tips
$ 17

15917
Iris Forceps
Length: 10 cm, 1x2 teeth, curved 0.8 mm tips

$ 17

MICROSURGERYMICROSURGERY

http://store.wpiinc.com/index.asp?PageAction=VIEWPROD&ProdID=1407
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500451 
Micro Hemostatic Forceps

Length: 12.5 cm cm long, serrated, 0.4 x 0.8 mm tips
$ 39

500452
Micro Hemostatic Forceps
Length: 12 cm cm long, serrated, 0.4 x 0.8 mm tips
$ 39

501240
Mixter Hemostatic Forceps “Baby”, right angle 
Length: 14 cm
$ 33

Rochester-Oschner Hemostatic Forceps
501709 -- Straight, lenght 14 cm $ 22
501710 -- Curved, lenght 14 cm $ 22
501326 -- Straight, lenght 16 cm $ 23
501711 -- Curved, lenght 16 cm $ 23

ScissorsScissors
14177 
McPherson-Vannas Scissors
Length: 7 cm, straight 3 mm blades, 0.1 mm tips
$ 146

501778 
Vannas Scissors, Super Fine 
Length: 8 cm, straight 3 mm blades, 0.015 X 0.015 mm tips
$ 194

500455 
Filter Forceps (great for gel handling)
Polypropylene finger grip, length: 11 cm, straight flat jaw
$ 22

MICROSURGERYMICROSURGERY
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555640S
Vannas Scissors, Titanium
Length: 8 cm, straight 7.5 mm blades
$ 230
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500260
Vannas Scissors
Length: 8 cm, 45° angled to side, straight 5 mm blades, 
0.1 mm tips
$ 148

Scissors (titanium)Scissors (titanium)

555641S
Vannas Scissors, Titanium
Length: 8 cm, angled 7.5 mm blades
$ 230

14364
Vannas Scissors, Titanium
Length: 8 cm, straight 3 mm blades
$ 230

555580S
Vannas Scissors, Titanium
Lenght 11 cm, straight, sharp tips, 10.5 mm blades.
$ 271

14003
Vannas Scissors
Length: 8 cm, straight 5 mm blades, 0. 1 mm tips
$ 132
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14393 --- Dissecting Scissors, 10 cm long, straight $ 15 
14394 --- Dissecting Scissors, 10 cm long, curved $ 15 
15922 --- Dissecting Scissors, 12.5 cm long, straight $ 15 
15923 --- Dissecting Scissors, 12.5 cm long, curved $ 15

DissectingDissecting & & SurgicalSurgical ScissorsScissors
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555583S
Vannas Scissors, Titanium
Length: 10.5 cm, straight, sharp tips, 12.5 mm blades.
$ 294

555584S
Vannas Scissors, Titanium
Length: 10.5 cm, angled, sharp tips, 10.5 mm blades.
$ 271

14192 --- Surgical Scissors, 14 cm long, straight, Sharp/Blunt $ 18 
501221 --- Surgical Scissors, 14 cm long, curved, Sharp/Blunt $ 18
501223 --- Surgical Scissors, 16 cm long, straight, Sharp/Blunt $ 18
501226 --- Surgical Scissors, 16 cm long, curved, Sharp/Blunt $ 18

501220 --- Surgical Scissors, 14 cm long, curved, Sharp/Sharp $ 18
501225 --- Surgical Scissors, 16 cm long, straight, Sharp/Sharp $ 18
501228 --- Surgical Scissors, 16 cm long, curved, Sharp/Sharp $ 18
501218 --- Surgical Scissors, 14 cm long, straight, Sharp/Sharp $ 18

501219 --- Surgical Scissors, 14 cm long, straight, Blunt/Blunt $ 18
501222 --- Surgical Scissors, 14 cm long, curved, Blunt/Blunt $ 18
501224 --- Surgical Scissors, 16 cm long, straight, Blunt/Blunt $ 18
501227 --- Surgical Scissors, 16 cm long, curved, Blunt/Blunt $ 18

555582S
Vannas Scissors, Titanium
Length: 10.5 cm, curved, sharp tips, 10.5 mm blades.
$ 271
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Scalpels, Knives Blades and handlesScalpels, Knives Blades and handles

500239 --- Scalpel Blades #10, stainless steel, sterile (100 / box) $41
500240 --- Scalpel Blades #11, stainless steel, sterile (100 / box) $41
500241 --- Scalpel Blades #12, stainless steel, sterile (100 / box) $41
500242 --- Scalpel Blades #15, stainless steel, sterile (100 / box) $41
500243 --- Scalpel Blades #20, stainless steel, sterile (100 / box) $41
500244 --- Scalpel Blades #21, stainless steel, sterile (100 / box) $41
500245 --- Scalpel Blades #22, stainless steel, sterile (100 / box) $41
500246 --- Scalpel Blades #23, stainless steel, sterile (100 / box) $41
500247 --- Scalpel Blades #24, stainless steel, sterile (100 / box) $41
500248 --- Scalpel Blades #25, stainless steel, sterile (100 / box) $41

501249 --- Needle Blades, 6/pk $104 
501250 --- Miniature Edged Blades, curved tip, 12/pk $18 
501251 --- Miniature Edged Blades, round tip, 12/pk $22

501247
Round Knurled Blade Handle, stainless steel
Lenght: 10 cm 
$36
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500236
Scalpel Handle #3, 13 cm long, stainless steel 
$ 8

500237
Scalpel Handle #4, 14 cm long, stainless steel 
$ 8

501248
Hex Blade Handle, stainless steel
Lenght: 10 

cm $36

MICROSURGERYMICROSURGERY



500348 --- Disposable Scalpel, No. 10, sterile, (10/box) $ 12
500349 --- Disposable Scalpel, No. 11, sterile, (10/box) $ 12
500350 --- Disposable Scalpel, No. 12, sterile, (10/box) $ 12
500351 --- Disposable Scalpel, No. 15, sterile, (10/box) $ 12
500352 --- Disposable Scalpel, No. 20, sterile, (10/box) $ 12
500353 --- Disposable Scalpel, No. 21, sterile, (10/box) $ 12
500354 --- Disposable Scalpel, No. 22, sterile, (10/box) $ 12
500355 --- Disposable Scalpel, No. 23, sterile, (10/box) $ 12
500356 --- Disposable Scalpel, No. 24, sterile, (10/box) $ 12

Fine surgical instruments are too valuable not to protect. WPI’s sterilizing trays 
help reduce damage from everyday use. With top quality structural Integrity, 
these trays are ideal for the handling and storage of all standard 
microdissection and surgical instruments. 

• GE’s ULTEM® resin ensures product strength, structural integrity 
and extended life cycle. 
• See-through lids make it easy to locate the right instrument. 
• Suitable for all methods of sterilization (auto- clave, steam, dry heat 
and chemical). 
• Unique 'grid' design in base makes it easy to install the silicone 
finger mat required to protect the delicate instruments. 

500252 --- Sterilizer tray, 6x2.5x0.75 in., base, silicone mat, lid $ 35
500253 --- Sterilizer tray, 7.5x4x0.75 in., base, silicone mat, lid $ 60
500254 --- Sterilizer tray, 10x6x0.75 in., base, silicone mat, lid $ 90
501728 --- Sterilizer tray, 25.5 x 15 x 4 cm (10x6x0.75 in), base, insert tray, two mat, lid $ 207
501729 --- Sterilizer tray for Knife, 15 x 6 x 2 cm (6x2.5x0.75 in) base, lid, two bars $ 35
500255 --- Silicone mat, 15x10 in. $ 83

14213
Stainless steel sterilization case (197 x 107 x 32 mm)
with silicone holding pads 
$ 84

501934
Stainless steel sterilization case (230 x 150 x 50 mm) 
with silicone holding pads 
$ 114
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Sterilizing traysSterilizing trays
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Instrument Tip Protectors. Protect your valuable instruments during cleaning, sterilization, and 
storage. Steam and gas sterilizable. Radiopaque and latex-free
50 per pack

501341 --- Tip Protectors, 1/16" x 3/4" (1.6 mm x 19 mm), size 1, white $33
501342 --- Tip Protectors, 5/64" x 3/4" (2 mm x 19 mm), size 2, blue $33 
501343 --- Tip Protectors, 7/64" x 3/4"(2.8 mm x 19 mm), size 3, green $33
501344 --- Tip Protectors, 1/8" x 1" (3.2 mm x 25.4 mm), size 4, red $33 
501345 --- Tip Protectors, 3/16" x 1" (4.8 mm x 25.4 mm), size 5, yellow $33 
501346 --- Tip Protectors, 13/32" x 3/4"(10.3 mm x 19 mm), size 6, maroon $33 
501347 --- Tip Protectors, 1/16" x 3/8" x 1"(1.6 mm x 9.5 mm x 25.4 mm ), size 7, orange $33 
501348 --- Tip Protectors, 5/64" x 5/8" x 1" (2 mm x 16 mm x 25.4 mm), size 8, brown $33 
501349 --- Tip Protectors, 1/8" x 1" x 1" (3.2 mm x 25.4 mm x 25.4 mm), size 9, black $33 
501340 --- Tip Protectors, Assorted Pack (equal number of above, plus 5) $33 

HalfHalf--LiterLiter Ultrasonic CleanerUltrasonic Cleaner
Stainless steel tank volume is half a liter. Durable and compact, this unit’s robust all-metal construction allows for 
continuous duty. Includes lid

UBATH Specifications
INPUT POWER                      22W
PEAK OUTPUT         70W, 55 kHz
TANK CAPACITY     0.53L (18 oz.)
TANK I.D.         12.1 x 8.6 x 6.6 cm

(43/4 x 33/8 x 25/8 in.)
TANK O.D.    13.7 x 10.5 x 12.1 cm

(53/8 x 41/8 x 43/4 in.)
SHIPPING WEIGHT     1.8 kg (4 lb.)

Dry SterilizerDry Sterilizer
Sterilize your microdissecting and tissue culture instruments,Thoroughly 
and conveniently, in seconds. No chemicals. No flames. No risk of burns. 
No disinfectant fluids. Glass beads heated to 260°C kills all viruses, 
aerobic and anaerobic bacteria, yeasts and spores. (1.5 mm lead-free 
glass beads included.)

Germinator Specifications
O.D.                                                        17.1 x 13.3 x 12.9 cm  

(63/4 x 51/4 x 51/16 in.)
I.D.                                                          5.1 x 10.2 cm (2 x 4 in.)
WEIGHT                                                 2.3 kg (5 lb.)

Tip ProtectorsTip Protectors
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ββ--RAMRAM®® Model 4Model 4
Radiochromatography Detectors

Improvements add new

convenience to further

the IN/US motto –

“Measurably Better”.

From The  Radiochromatography Company - the β-RAM 
Model 4 - still the smallest, most complete, best performing, 
continuous-flow detector on the market.

DETECTORSDETECTORS



β -RAM Radio-HPLC detectors that began with the 
introduction of the Model 1 in 1988. Since then, over 1500 
β-RAMs, Models 1, 2, and 3, have been installed in 
laboratories throughout the world. At IN/US, our philosophy 
is to avoid "breakthroughs" that are not breakthroughs and 
redesigns for the sake of redesign. Rather, each new 
model has taken the best from its predecessors, but has 
added improvements and enhancements that perfect the 
previous designs.

The Model 4 continues in that vein. It retains all the 
features that made the Model 3 so successful:

• Lowest Backgrounds

• Highest Sensitivity

• Smallest Footprint

• No Internal Plumbing Connections

• Laura Lite Software

• Reliability - >5.5 year MTBF

To these and the other features of the Model 3, IN/US has 
added new capabilities:

• Embedded Instrument Serial Number

• Automatic Cell Identification

• Overpressure Protection

• Splitter Backpressure Controller

Those concerned with GLP or the establishment of a 
complete record of how each measurement was made 
know that previously existing instrumentation has never 
provided proper details of the detector that produced the 
information cited in experimental results. Overpressure 
Protection for packed cells makes obvious good sense, yet 
up to now, has not been available. And while it has been 
long recognized that the accuracy of an electronic splitter 
varies with backpressure, until the Model 4 this subject has 
also beenavoided by instrument manufacturers. 

These PMTs operate at 700-900 volts, 1000 volts less than 
the 2" hemispherical PMTs used in older designs. At 
relatively low high-voltage, dark current is roughly one-
ninth the dark current of the larger tubes. With one-quarter 
the weight in glass, there is one-quarter the 40K content 
hence one quarter the Cerenkov light. The natural result is 
lower crosstalk and therefore lower backgrounds. In every 
parameter that affects detection - cathode luminous 
sensitivity, Corning blue sensitivity, anode sensitivity, 
current amplification - the 11/8" PMT outperforms the 2“ 
tube. The total package - lower backgrounds with higher 
detection efficiencies - leads to detection sensitivity that 
makes the ®-RAM the instrument of choice for low-level 
counting.

. . . . . .and Enhancement

Continuity. . .

A 20-column x 2-line alphanumeric display provides the
second-by-second count in each of the two radioactivity
counting channels. It is also useful for manual peak 
collection. With pushbutton selection, it can show random 
coincidences, digitized analog inputs, information being 
acquired from an external detector or being output to 
another software. It also displays fault messages – Cell 
Open, 
No High Voltage, Flow Error – and it plays a role as part 
of the Model 4 built-in diagnostic routines by displaying
out-of-coincidence single-tube count rates and other
system parameters.

Digital Display

Highest Efficiencies, Low Backgrounds

The β-RAM Model 3 was widely recognized as offering 
the highest sensitivity of any Flow-Through system and 
the Model 4 incorporates the identical "front-end". Two 
flat faced 11/8" photomultipliers are operated in 
coincidence to eliminate effects of photomultiplier
noise.
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“… a remarkable record of reliability…”

Designed for vertical or horizontal operation, the β-RAM 
Model 4, with the smallest footprint of any flow-through 
monitor will fit in even the most crowded laboratory.

Vertically, the 6" wide configuration mounts conveniently 
on the bench next to the HPLC system. Horizontally, the 
13.5“ wide cabinet is the perfect base for a notebook 
computer.

The β-RAM has every feature that a user might want. It 
includes two radioactivity counting channels, two analog
input channels, two 15-bit analog outputs, remote 
start/stop, pump control, fraction collector/auto-injector 
control, an input splitter and a RadWaste controller. GLP is 
served via an Embedded Instrument Serial Number and a 
new Cell I.D. system. An optional Multiport Injector Valve 
facilitates instrument calibration, quench correction, and 
counting efficiency and spillover determination.

Plus…Laura Lite™, a fully networkable 32-bit control, 
acquisition, and data processing radiochromatography
software option, compliant with all current MS-Windows 
operating systems. A Statistical Deconvolution Algorithm 
(SDA) provides an unmatched visual presentation of data 
and displays the smallest of peaks while leaving raw data 
unchanged. An alternative control software, ScintFlow SA, 
supplied with each unit, includes easy-to-use internal 
diagnostic routines for testing every component of the 
system. 

The Model 4 follows directly from Models 1, 2, and 3. All of 
them have had a remarkable record of reliability with a 
combined MTBF (Mean-Time-Between-Failure) in excess 
of 5.5 years. In fact, most have never required service. 
With its new elements based on state-of-the-art designs 
and components, the Model 4 is expected to have even 
greater reliability than its predecessors.

78 Square Inch Footprint

Space Effective

β-RAM Model 4
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A new IN/US feature, the individual instrument serial 
number is permanently embedded in the β-RAM 
electronics to serve as a signature for each unit. That 
signature may be output to become a part of the printed 
results for every HPLC run. In combination with our Cell 
I.D. system, the β-RAM Model 4 provides a truly rigorous 
record of the radio-detection equipment that produced the 
data cited in each report.

Embedded Serial Number

Tandem Gamma Detector

2 x 2 Configurations

The β-RAM Model 4 is offered in Standard and MicroFlow
versions and there are two basic models of each. The 
MicroFlow adaptation with its small cells, narrow-bore 
tubing, and ZDV fittings, is recommended for mobile phase 
flows of 250 μL/min or less, down to 5 μL/min, while the 
Standard system is suitable for flows > 250 μL/min.

Each version is then available in two configurations, A and 
B. The β-RAM Model 4A is meant for use with packed, 
Cerenkov, or γ/β+ counting cells. Overpressure Protection 
is a standard feature.

The β-RAM Model 4B is more versatile. It is intended for 
liquid scintillation counting and includes a positive-
displacement scintillator pump, mixing tee and the unique 
AIM (Accelerated Inline Mixer) that provides superior 
scintillator/mobile phase mixing. The Model 4B is equally 
suitable for every possible use of the Model 4A. Here, 
Overpressure Protection is available as an option. A 
RadWaste Valve, an option with both A and B models, 
facilitates segregation of radioactive from non-radioactive 
waste.

An optional 10-port valve immediately ahead of the 
measurement cell allows manual or automatic 
programmed admission of calibration standards, thereby 
greatly simplifying long-term stability and efficiency tests 
under actual operating conditions. With the Multiport Valve, 
efficiencies under single- and dual-isotope counting 
conditions together with dual isotope spillover are readily 
determined. For gradient quench correction, automatic 
periodic injection of a standard makes construction of a 
quench curve a simple matter. The Multiport Valve is also 
used to admit a total sample in % Recovery studies and it 
allows occasional use of the Model 4 for liquid scintillation

counting of discrete samples.

*U.S. Patent 6,502,448

Multiport Injector Valve*

Electronic splitter accuracy is substantially enhanced with
the aid of an adjustable valve that balances the 
backpressure on the bypass leg of an Input Splitter Valve 
with the backpressure of the stream passing through the
detector and being measured. Electronic splitters based
on one leg or the other being fully-open or fully-closed for
short time periods tend to give splits that reflect the 
backpressure differences between the two legs. Now, for 
the first time, backpressure adjustment is an inherent part 
of a flow-through detector. With it, accuracy is assured 
over the entire split range independent of changes in 
tubing, cell, scintillator, and mobile phase.

NaI and BGO β-RAM cells are useful for the occasional
measurement of 125I and 99mTc, but less so for the more
energetic annihilation gammas produced by β+-emitters
such as 18F and 11C. However, for serious gamma and 
β+ counting, IN/US offers an accessory Tandem Gamma
Detector with the same heavily shielded sodium iodide
crystal (1½" dia x 2" thick) found in our γ-RAM Flow-
Through system. With its own high voltage supply, it is
always ready to go. Its use is indicated for high-energy
isotopes, or when the measurement of low-energy emitters
becomes routine and it is inconvenient to change β-
RAM cells between beta and gamma.
The Tandem Gamma Detector can be supplied with any
β-RAM system.

GLP. . . and More

Tandem Gamma Detector

Splitter Valve Backpressure Controller
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Cells – Unequaled Selection, Versatility, Features
IN/US offers the broadest selection of counting cells: Liquid scintillator cells, packed cells with yttrium silicate, calcium
fluoride, or scintillating glass, and with various particle sizes, Cerenkov cells with scintillating plastic windows, soft 
gamma (125I, 99mTc) and β+ cells with NaI or BGO windows. Packed cells are silanized to minimize the possibility of
contamination. Cells are available in standard (150 psi), high-pressure (600 psi), and ultra-high pressure (3000 psi)
versions.

Every new β-RAM Model 4 measurement cell has a 
memory chip on which, as applicable, is recorded: 

• Serial Number

• Cell Type - Liquid, Packed, Cerenkov, γ/β+, Standard

• Cell Volume

• Solid Scintillator Type and Particle Size

• Standard Activity and Date of Calibration

• Pressure Rating

• Flow Capacity

• Date of Manufacture

Any or all of these parameters may be printed on demand 
or together with individual HPLC run results. To satisfy 
increasing interest in GLP, the Model 4 Cell I.D. system 
along with the Embedded Instrument Serial Number will 
establish a record whose origin is beyond question.

Cell Identification

MicroFlow HPLC, with eluate flow rates from 5 to 250 μL 
/min, leads to faster separations, necessitating smaller 
cells, near zero dead volumes, and a scintillator pump to 
reliably deliver at low flow rates. To satisfy these 
requirements, both β-RAMs Model 4A and 4B, are 
available in MicroFlow configurations with cells of every 
description down to volumes as low as 1 μL. But, there is 
more to it than just making small cells. Standard cell
holders have a 11/8" dia opening. For small volume cells, 
the opening is reduced to 3/4", thereby reducing the 
exposure of one PMT to the other by 55% with 
commensurate reduction in crosstalk. Also, the inlet and 
outlet arms are lined with narrow-bore tubing to decrease 
both dead volume and light piping from decay events that 
occur outside the measurement zone. The net result is 
50-75% background reduction with consequent 
improvement in sensitivity.

MicroFlow HPLC

No Liquid Connections Inside β-RAM

β-RAM cell change, including disconnecting and 
reconnecting plumbing, is accomplished in seconds. The 
cell is held in place with two finger-tight thumbscrews and 
when interchanging cells it is never necessary to remove 
the instrument cover, or even to turn off the high voltage. 
Calibrated 3H and 14C sealed standards for verification of 
instrument performance and stability are inserted and 
removed as easily as are measurement cells. 

15-Second Cell Change

available to interrupt the HPLC and scintillator pumps.

Further, each PMT is mounted with seals that prevent 
passage of liquid out of the measurement chamber into 
the electronics cabinet. An electronic moisture sensor 
provides still another safety signal should a cell actually 
rupture.

This combination – cells without internal connections, 
Over pressure Protection, sealed PMT mounting, and a 
moisture sensor – is available only with the ®-RAM. 

Overpressure Protection

Our cell design allows no tubing connections inside the β-
RAM. Custom-made fittings external to the measurement 
chamber capture the ends of the cell coil and allow 
connection to an HPLC system, to a fraction collector, or to 
a waste line.

Though there is no internal possibility for leaks, cells can 
rupture when there is a blockage and pressure builds. 
Even so, with the Model 4 there is doubly redundant 
security. First, Overpressure Protection: With excessive 
backpressure the cell is bypassed and a safety signal is

Protection against excessive pressure in packed cells 
has been a recognized necessity for years, but has never 
before been available. Now, supplied with every Model 
4A and optional with the Model 4B, the β-RAM 
Overpressure Protection System prevents cell failure 
when solid scintillator cells clog or exit lines are blocked. 
Interchangeable cartridges with two pressure ratings are 
offered. 150 psi is suitable for use with standard packed 
cells and with liquid scintillation cells. A 600 psi cartridge 
is available for high-pressure packed cells. Should the 
trip point be reached, eluate flow is diverted around the 
β-RAM measurement cell, an overpressure LED flashes, 
and a signal is provided to stop the HPLC pump and/or to 
make a record that operating limits have been exceeded.
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For completely stand-alone operation, the optional keypad combines 
convenience and almost no footprint. The keypad enables storage of up 
to 30 completely independent operating methods, any of which may be 
recalled by typing just one number. From the keypad, it is also possible 
to revise parameters and start and stop runs. The alphanumeric display 
is the same as that of the instrument - 20 columns x 2 rows - and during 
a run always shows exactly the same information.

Keypad Option

ScintFlow SA 32-bit instrument control and data output software is 
supplied with each instrument. Once set-up with ScintFlow SA, the ®-
RAM will continue to operate and output results even if the computer is 
removed. ScintFlow SA provides analog outputs from one or both 
counting channels and it can also direct digital results to an Excel 
worksheet. ScintFlow provides automatic window and high voltage 
settings, optimized for common isotopes. It can control the scintillator
pump, the splitter, RadWaste and Multiport valves and provide the 
Embedded S/N and Cell I.D.

ScintFlow SA© Control Software

Laura Lite, the most advanced radiochromatography software offered, 
is an optional 32-bit control, acquisition, and data-reporting package. 
Wizards facilitate set-up of multiple operational methods, any of which 
is easily recalled. It is complete with automatic peakfinder, background 
subtraction, peak integration, and an elaborate report generator. Decay 
correction is standard. The display allows scale expansion and 
compression, zoom, smoothing and more. It is the precursor to full-
blown Laura 21CFR software, directly available from its creator,
LabLogic, Ltd. Detailed brochures on Laura Lite and Laura will be 
supplied on request.

Laura LiteTM Radiochromatography Software

Performance

With unquenched NIST-derived sealed standards:
3H 14C

Efficiency >60% >90%

Bkg–50 μL Cell <3 cpm <1 cpm

Bkg–1000 μL Cell <4 cpm <5 cpm

CE Certified
Dimensions:
Vertical - 15.3 cm (6“) L x 34.3 cm (13.5“) A x 33 cm (13“)P - Horizontal - 34.3 cm (13.5“) L x 15.3 cm (6") A x 33 cm (13“) P
Weight: 14.5 kg
Electrical:
110 / 220 volt, 50 / 60 Hz, 1 A (110 v) / 0.5 A (220 v)
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The Digilert 100 measures alpha, beta, gamma, and x-rays. Its 
digital display shows readings in your choice of counts per 
minute (CPM) or mR/hr, or in accumulated counts. A red LED 
flashes and beeper sounds with each count detected and when 
the radiation reaches a user set alert level. 
Detector
Halogen-quenched GM tube with mica end window. Mica 
window density 1.5-2.0 mg/cm2. Effective window diameter is 
.360 inch. Side wall is .012 inch thick. 
Display
4-digit liquid crystal display with mode indicators. Display 
updates every 60 sec.
Operating Range
mR/hr: .001 (1 μR) to 100
CPM: 0 to 100,000
Total: 0 to 120,000 counts
Optional - μSv/hr: .01 to 1000
Accuracy
+/-10% typical, +/-15% maximum.

Gamma Sensitivity
1000 CPM/mR/hr referenced to Cs-1 37.

Count Light
Red LED flashes with each count.

Audio Indicator
Sounds with each count (can be switched off for silent operation).

Alert
Pulsating beeper sounds the alert. Three separate adjustable alert levels are used for mR/hr, CPM, μSv/hr:, and Total.

Energy Sensitivity
Detects alpha down to 2.5 MeV; typical detection efficiency at 3.6 MeV is greater than 80%. Detects beta at 50 keV with 
typical 35% detection efficiency. Detects beta at 150 keV with typical 75% detection efficiency. etects gamma and x-rays 
down to 10 keV typical through the window, 40 keV minimum through the case. Normal background is 5-20 CPM.

Outputs
Dual miniature jack sends counts to CMOS- compatible devices, including computers, data loggers, and educational data 
collection systems. Submini jack provides audio output to an external earpiece, amplifier, or tape recorder.

Anti-Saturation
Readout will hold at full scale in high radiation fields as high as 100 times the maximum reading.

Battery Life
Battery life is typically 2000 hours at normal background radiation levels. (One 9-volt alkaline battery.)

Temperature Range
-10° to +50°C (14° to 122° F)

DigilertDigilert 100100
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The 900 SeriesThe 900 Series
Mini Monitor

The Mini-monitor serves 

as a portable or bench top 

style radiation counter 

available with a variety of 

different probes to 

accommodate most of 

your radiation detection 

needs. 
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The 900 Series of radiation counters are well established in teaching, research, hospital and industrial 

laboratories. Their reliability and convenient design are particularly attractive for industrial hygiene 

applications or where budgets are tight. 

These instruments feature a large logarithmically scaled meter with an open scale at the lower end to show 

background levels of radiation while displaying high levels without switching. A built-in speaker provides 

audible feedback of the radiation intensity while the user is performing the measurement. An alarm can be set 

to trip at any level on the scale. 

To support its versatile use and portability, the Mini-900’s are packaged in a durable, lightweight aluminium 

case. Operation may be conducted on either battery power or by mains operation using a separate power 

unit. Included is an internal constant current charger for rechargeable batteries. 

Each unit comes with a comprehensive manual containing tables and curves of response to different 

radiations and other useful information.

DETECTORSDETECTORS

•Several Configurations  available

•Battery or Line

•Powered

•Very Affordable
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Specifications:
Weight:1.0 kg

Size:180 (w) x 110 (d) x 165 (h) mm overall

Batteries:6 type AA cells, alkaline (IEC LR6) or rechargeable (IEC KR15/51)

Battery Life: Appproximately 300 hours at 4 hours/day

Paralysis Time: Scale corrected to give true reading

Meter Integration Time:1 to 4 seconds set to match counting rate

Radiation Detector: Halogen quenched G-M tube

Radiation Detected: Gamma and x-rays only

G-M Tube Supply:300-700 volts preset for tube type

Overload Protection: No meter "fallback" with intensities at least 100 times full scale reading

Mains Power:12-18 volts DC from mains unit

Available Configurations

Type R: Monitoring High Level Dose Rates A monitor scaled over the range 0.5 to 5000 μSv h-1(0.05 to 500 
mR/h). The G-M tube is compensated to give a useful response from 45 keV to 1.5 MeV and 
above. It is not recommended for monitoring X-radiation from apparatus operating below 75 kVp.

Type G: Monitoring for Low Environmental Dose Rates Highly sensitive performance. The monitor is scaled 
over the range 0.05 to 75 μSv h-1 (0.005 to 7.5 mR/h). The useful energy range is 55 keV to 1.5 
MeV and above. This instrument is not suitable for monitoring X-radiation.

Type D: A monitor using a partially compensated G-M tube to obtain an extended low energy response. The 
instruments is scaled over the range of 0.5 to 1000 μSvh-1 (0.05 to 100 mR/h). The useful energy 
range is from 30 keV to 1.5 MeV but response is maintained down to at least 17 keV. It is suitable 
for measuring radiation from X-ray apparatus operating at or above 45 kVp.

Type X: This instrument is scaled 0.5 to 2000 counts per second and uses an end window G-M tube without 
energy compensation. It is sensitive to radiation down to 10keV and is therefore useful for locating 
X-ray leakage from a variety of systems including high voltage equipment where X-rays are 
generated adventitiously. It is not intended for measurement  but as a relative check device.

DETECTORSDETECTORS



Mini Mini SmartIONSmartION SeriesSeries
Data Logging Ion Chamber
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The SmartION is an advanced 
microcomputer based instrument 
for the measurement of Gamma, 
Beta and X-ray radiation. It 
provides functions previously not 
available in meters of this type, 
including data logging, alarm, 
remote calibration and security 
features. Operation is simple, 
reliable and maintenance-free, 
and the instrument is housed in a 
robust case. 

The instrument’s ion chamber has a capacity of 450 cm3. Measurement in mixed beta/gamma fields is simplified 
by the moveable beta shield, which is 550 mg cm-2 plastic. The Ambient Dose Equivalent (Sv -1) version is 
corrected for a response of H’ (0.07) from 10 keV with the shield open and H*(10) from 22 keV with it shut. The 7 
mg cm-2 window density permits accurate measurement of beta dose rates in the energy (Emax) range of 150 
keV to 2.5 MeV. The chamber is vented to the air volume within the instrument and thence to atmosphere. 

The electrometer is based upon a low-leakage MOSFET operational amplifier. Special guard-ring techniques 
and packaging pin-out keep offset leakage to a minimum. Careful matching and circuit design minimize zero drift 
with temperature. Zero adjustment is established by microcomputer control: pressing the Zero button engages a 
precision digital servo loop adjustment. There are three SmartION models: the basic version is the 2100; the 
2120 has an integrating dose facility; the 2140 has in integrated barcode reader. Each of these models is 
available to measure the quantities ambient dose equivalent rate (Sv), air kerma (Gy) and exposure (R). In each 
case the ion chamber is configured at the time of manufacture. Dose rate data from random surveys can be 
stored in up to 400 storage locations. Ordered location surveys are organized by downloading 4-character 
locations before issue from a PC file (ASCII) through a serial cable which is supplied with the PC software 
option. The memory inside Smart-ION in non-volatile through switch-off, as is the internal clock.

DETECTORSDETECTORS

• Sensitive ion chamber
• Electrometer with minimal leakage and drift
• Measurement in μSv h-1, μGy -1 and mR -1

• Data logging by random or pre-ordered routes
• Audible alarm preset

• Large character LCD digital and analog display
• Local/ remote calibration and interlocks

• Handle-mounted function keys facilitate one-handed operation
• Tested against the requirements of standard IEC 60846

• Complies with SDI communication protocol
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A dose rate alarm is provided which may be set from 10% of the lowest range, through 6.5 decades to 100% 
of the highest range. The dose rate is displayed in characters 1 cm (0.4”) high on a custom-made liquid 
crystal display, with the appropriate units and location code, if any. The wide simulated analogue scale has 50 
segments clearly indicating dose rate trends. Status indications show battery condition, ion chamber bias and  
beta shield position.

The wipe-clean membrane keys offer easy access to the wide-range of functions, some can be locked-out 
using the PC remote interface to protect calibration and alarm settings, route codes and backlight timer from 
unauthorized tampering.

Local calibration is provided for use with beta sources. Up-Down keys obviate an insecure screwdriver 
adjustment, while an RS232 link to a remote PC allows the monitor to be safely tested with high dose rate  
gamma radiation sources. The supervised PC link also enables the calibration to lock out of operator  
interface, adjust or lock the alarm, clock adjustment, a battery-saving time-out and access to certain 
engineering adjustments.

The energy-conscious design uses two ‘D’ size alkaline cells, with chamber bias and clock back-up using very 
long-life Lithium cells. The case is molded in hard-wearing wipe-clean ABS/polycarbonate with easy external 
access to a separate battery compartment.

If the expected dose rate is greater than the current displayed range, the user can set the meter on the 
required range to reduce the autoranging time. Any of the five ranges can be selected. This feature is useful in 
situations where the range-changing delay could be hazardous, e.g. where high intensity, collimated beams 
are encountered.

The Mini SmartION 2120 model includes two integrating (dose) ranges: 0 to 50 μSv and 0 to 500 μSv. This 
version is suitable for measuring radiation from linear accelerators and pulsed x-ray systems. In addition, the 
Mini SmartION 2140 model has an integral bar-code reader. By placing bar-code placards at analysis points, 
the dose-rate encountered can automatically be registered in memory against the actual location. Software 
can be provided for interfacing to WindowsTM based dosimetry and plant management systems.

Characteristics::
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Ion Chamber vented to atmosphere.
Walls of resin bonded paper:
250 mg cm-2, windows of aluminized 
polyester with a total density of 7 mg 
cm2. Collecting potential 45 V.

Measurement quantity and units:
Three versions of each of 2100, 2120 
and 2140 denoted by the suffix S/G/R:
S           H*(10) and H'(0.07)          Sv
G          Air Kerma                          Gy
R          Exposure                           R

Range of measurement: Dose Rate: 0 to 500 
mSv h-1 (0 to 50 R/h) in 5 autoranges:
- 0 to 50 μSv h-1 (0 to 5 mR/h)
- 0 to 500 μSv h-1 (0 to 50 mR/h)
- 0 to 5 mSv h-1 (0 to 500 mR/h)
- 0 to 50 mSv h-1 (0 to 5 R/h)
- 0 to 500 mSv h-1 (0 to 50 R/h)

Integrated Dose (2120 only):
- 0 to 50 μSv (0 to 5 mR)
- 0 to 500 μSv (0 to 50 mR)

2120 Only, integrating: Effect of Dose rate 
on aggregated dose accuracy: -3% @ 
2 mSvh-1 (200 mR/h), -10% @ 200
mSv h-1 (20 R/h), -20% @ 500 mSv h-
1(50 R/h) 

Effective range: 1 μSv h-1 to 500 mSv h-1 
(100 μR/h to 50 R/h)

Relative intrinsic error: +15% (to 
conventionally true value):

Linearity: +15% (reference radiation 137Cs) 

Statistical fluctuations:
- 2.9 μSv h-1 (0.29 mR/h) 4.5%
- 40 μSv h-1 (4.0 mR/h) 1%

Response time:
- 0 to 45 μSv h-1 (0 to 4.5 mR/h) 6 s
- 0 to 450 μSv h-1 (0 to 45 mR/h) 6 s
- 0 to 450 mSv h-1 (0 to 45 R/h) 1 s

Energy dependence:
Closed Open
(H*(10)) H’(0.07)

5.9 - 0.79
16 1.08 1.00
33 1.04 0.99
65(241Am) 0.9 0.82
248 0.98 0.83
1250(60Co) 0.98 -

H’(0.07) beta response:
90Sr/90Y Emax 2.27 MeV 1.01
204TI Emax 0.77 MeV 0.62
147Pm Emax 0.23 MeV 0.82

Overload: Recovery from 12 Sv h-1
(1200 R/h) to background levels < 3 mins.

Geotropism: +6% for 90o change in meter
Orientation

Warm-up time: 1 minute

Ambient temperature range: -10 to 50 0C
(14 to 122 0F)



Model 1800 Microelectrode AC Amplifier
The Model 1800 

Microelectrode AC Amplifier is a two-channel, differential amplifier equipped with Head 
Stage probes and is intended for extracellular recording and/or stimulating with high 
impedance metal microelectrodes in research and teaching applications. Extracellular 
neurophysiological recordings with high impedance microelectrodes can easily be done from 
excitable tissues such as nerve and muscle. The instrument is not intended for clinical 
measurements in human subjects. 

Special Features:

Mode Selection: This switch allows the user to select one of three Modes for each channel of 
the amplifier: Impedance Check (IMP), Record (REC), or Stimulate (STIM). During 
Impedance Check, an internal 1 kHz oscillator automatically applies a calibrated current 
through the electrode and the amplifier monitors the voltage in order to check impedance.

Capacity: This control is used to neutralize the capacitance during electrode impedance check. 
In record mode, the instrument amplifies the differential input signal by an amount selected by 
the Gain switch. In the Stimulate mode, a stimulus is applied directly to the electrode through 
the Stimulus connector, and the amplifier monitors the current passing throught the electrode.

Gain Selection: In the Record mode, the gain of each amplifier may be independently set by 
adjusting the Gain switch to x100, x1000, or x10,000.

The Model 1800 ships complete with:
   . Operator's manual and Rack mount hardware 
   . Two Headstages (Product #700500)
   . Head stage input connector cables

Model 1800 Microelectrode AC Amplifier Headstage The Head stage for the Model 1800 is 
small and convenient. It is 0.535 inches (1.395 cm) in diameter and 4 inches (10.2 cm) long. It 
includes a 0.187 inch (4.7 mm) diameter mounting rod and 5 feet (1.5 m) of Superflex silicone 
jacketed cable which resists mild alkalis, acids and solvents. It has 0.062 inch female pin 
connectors to attach to your sensors. 

http://Model1800Headstage.aspx/


Note: A-M Systems Instruments are NOT approved for use with Human Subjects in either a 
Clinical or Research Environment.



Axio Observer
What Would You Like to Know 
About Life Today?

Observing. Manipulating. Analyzing. 

The Inverse Research Platform for 

Live Cell Imaging.

M i c r o s c o p y  f r o m  C a r l  Z e i s s
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How Do You Increase Access to
the Most Demanding Life Science
Applications?

The human genome was decoded in 2001, which was

a scientific revolution. This prompted a flurry of ques-

tions in the scientific community. Since that time, inter-

national research teams looking into processes inside

and between living cells have been concerned less

with the “What” and more with the “How”. How do

molecules or proteins, lipids, enzymes, DNA and RNA

function? How do they interact? And why?

In their search for answers to these questions,

researchers focus their efforts on the most sophisti-

cated microscopic techniques for observation, manipu-

lation and analysis. None more so than those involving

fluorescence. The development of such techniques has

become a mission for Carl Zeiss, and one that the com-

pany has assigned a name: FluoresScience. For many

years, this initiative has been providing the leading

microscope systems for applied and basic research,

and helping researchers to open new pathways of dis-

covery in science.

Now a technical innovation is moving science a step

further: Axio Observer, the inverted research micro-

scope from Carl Zeiss. It has been developed for 

maximum flexibility in the Live Cell techniques of

today and tomorrow and realized as a fully inte-

grated research platform for cell observation, cell

manipulation and cell analysis. It can be expanded

cost-effectively from a basic stand for tissue culture

and fluorescence, to one for high speed, laser scanning

microscopy or microdissection. Axio Observer: what

better way is there to meet the high demands of Life

Science projects today?
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Axio Observer
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1.

2. 3.

Each series in a class of its own:

the objectives

The “eyes” of the inverted Axio Observer research

platform – developed to perform the different

tasks in Live Cell Imaging brilliantly. Each objective

series is in a class of its own:

• LCI Objectives LCI Plan-Neofluar 25x, 63x

and LD LCI Plan-Apochromat 25x. Superb

multi-immersion objectives with optimal 

correction options for spherical aberration, 

tailored to the special temperature spectrum

in Life Science experiments. The LD variant

makes it possible to focus even more deeply

into the sample.

Have Optics Reached Their Limits 
With Living Cells?

Carl Zeiss has been continuously stretching the pos-

sibilities of its research optics to their very limits.

With Axio Observer we are further strengthening

our technological leadership position – with new

developments in contrasting methods, objectives

and numerous innovative details. At the limits of

visibility, these developments provide greater

information content, better adjustment to versatile

Live Cell applications, and even more convenient

processes.

• Insulated objectives i LCI Plan-Neofluar 25x

and 63x and i Plan-Apochromat 63x. Thermal

insulation is the only way to ensure the per-

fect temperature at the specimen.

• LD Plan-Neofluar Ph1 Ph2-Korr, the innova-

tion: positive and negative phase contrast com-

bined in one objective.

• C-Apochromat und LD C-Apochromat,

perfect for uncompromising high resolution.

Ideal for LSM, ApoTome and Deconvolution.

• Plan-Apochromat for extremely high demands

on image leveling and color correction.

• LD Plan-Neofluar, sophistication and versatility,

useable for all cover glass specimens (0.17 mm)

and plastic culture plates with a bottom thickness

of up to 2 mm.

• EC Plan-Neofluar Neofluar for outstanding

contrast and multiple image techniques.

• LD A-Plan, the favorable, flexible standard

objectives from Carl Zeiss for inverted micros-

copy.

Optimal for the entire field of view:

the new DIC

The new generation of Differential Interference

Contrast provides brilliance and homogeneous illu-

mination across the entire field of view. Image

details are resolved well with highest resolution and

DIC
DIC

PlasDIC

1. Forebrain neurons (rat) cultured on poly-D-lysine/⁄laminin coated glass coverslips.
J. Perron, Columbia University, Columbia, USA

2. MDCK cells (dog) after short incubation period.
R. Nitschke, Life Imaging Center, University of Freiburg, Germany

The ApoTome and PlasDIC were awarded
the R&D 100 Award.
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4. 5.

+ Ph - Ph + Ph

outstanding contrast across a 25 mm field of view.

A further innovation is the combination of polarizer

and Nomarski prism in a sandwich design. The

advantage to you: there is no need to engage the

polarizer manually.

Practical, economic, impressive:

PlasDIC

Glass or plastic? The economic relief contrast from

Carl Zeiss is insensitive to birefringent materials

and is therefore just as suitable for plastic dishes

as it is for glass bottom vessels. In terms of appli-

cation, PlasDIC is recommended for use with

thicker adherent cells or oocytes and is ideally 

suited to Intracytoplasmic Sperm Injection (ICSI)

due to the excellent relief display. PlasDIC is easy

to operate and already functions with the cost-

effective LD A-Plan objectives. If your require-

ments grow, we recommend the LD Plan-Neofluar

objectives.

Innovation in plus and minus:

the phase contrast

Familiar, yet surprisingly different: the new phase

contrast in an economic 2-in-1 solution and a new

area of application. The negative phase contrast

works well with thick cell areas or stages of division.

The combination of positive and negative phase

contrast now makes it possible to contrast all the

structures of your object perfectly using one 

objective. Switching is easy, involving a simple 

diaphragm change. You will appreciate the new

phase contrast for normal monitoring, as well as

for special morphological problems.

Automatically quicker: 

the new transmitted-light shutter

A new standard since the introduction of 

Axio Observer: faster switching, silent operation

and low vibration. Time is saved and operation

made easier thanks to a new integrated shutter

concept. Automated in transmitted-light for the

first time, with a short switching time making it

perfect for the configuration of time lapse expe-

riments, e.g. for the rapid switch between trans-

mitted-light and fluorescence.

Phase + Phase -

4. and 5.: MDCK cells (dog) – thick cell areas are displayed better using 
negative phase contrast.
R. Nitschke, Life Imaging Center, University of Freiburg, Germany

3. Human embryos (four-cell stage).
S. Mittmann, IVF-Laboratory, Göttingen, Germany
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Why Does Everything Revolve Around 
Optimum Fluorescence? 

Perfected for all wavelengths: 

the new fluorescence beam path 

Axio Observer represents a new level of quality in

fluorescence. Corrected apochromatically, it offers

consistently good contrasting and homogeneous

illumination right into the periphery at almost any

excitation wavelength. The advantage to you:

Highly differentiated fluorescence techniques – in

research on living cells these are becoming the 

standard. Carl Zeiss is focusing its knowledge and

innovation on further developing these techniques.

So that they may be made accessable to new 

applications all the time. At the forefront of the

development of inverted microscopes stands is the

Axio Observer – with the most efficient, flexible and

gentlest fluorescence, protecting your cells and 

leading to brilliant results. 

From center to edge, in Multichannel Fluorescence

all wavelengths are equally balanced in intensity

and signal to noise. There is also the alternative

option of the beam path with an extended trans-

mission spectrum optimized for 340 nm transmission.

Faster and more flexible: 

the reflector turret

Adjustment of the reflector modules to the experi-

ment in question is quicker, saving time, which is an

important consideration with the growing diversity

of fluorescent proteins. The Axio Observer reflector

turret has been optimized in triplicate for this pur-

pose: six filter positions offer more flexibility.

Exchanging filter sets without removing the turret

bypasses an entire work step. And finally, the 

Axio Observer turret with position change in under

200 ms is simply faster. With ACR* the filter 

modules are read and identified automatically 

by the system – completely dispensing with the

need for configuration on the microscope or in

the software. Advantages: faster process and

reliable documentation. A perfect solution for the

multiuser environment.

Reflector turret: in a matter of seconds, filter sets are now replaced without
removing the reflector turret.

Easy to access and to operate: the diaphragm slider 
for Axio Observer.

Fluorescence – the operation

* Automatic Component Recognition. Available for Axio Observer.Z1
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1. 2.

Variety for cell observation: 

the light sources

A whole range of powerful light sources are now

available for use with Axio Observer. The self-adjust-

ing HBO lamp, as well as various long-life metal

halide lamps, are well-suited to all standard applica-

tions. For rapid excitation changes in high speed imag-

ing, it is possible to connect the Sutter Lambda DG-4

light source based on xenon lamps. The innovative

Colibri light source based on high-performance LEDs

is also recommended for applications where rapid

excitation changes are required. The advantage for

you is that the narrow bandwidth of the Colibri LEDs

delivers extremely high-contrast images while pro-

tecting your cells.

Standard or high speed: 

the fluorescence shutters

Two shutters are available for your fluorescence ex-

periments. Besides the standard shutter, Axio Observer

also offers an external and highly durable high-

speed option rated for 5 million switching cycles.

Controlled by the camera using trigger pulses, this

shutter is only opened for image acquisition itself.

This means that the time that the cells are exposed

to light is reduced to an absolute minimum, making

this shutter a key component especially for live cell

experiments.

1. Cytoskeleton and nucleus labelled with quantum dots, HeLa cells.
2. Forebrain neurons (rat) cultured on poly-D-lysine/laminin coated glass coverslips.

Labelled with DAPI (blue), TUJ1 anti-beta-tubulin (green) and anti-ActRII
(H65) (red). J. Perron, Columbia University, Columbia, USA

Beam path

1 Intermediate image 
plane/phototube 

2 Eyepiece
3 Intermediate image 

plane/front port 
4 Intermediate image 

plane/base port
5 Switching beam path 

between base port/front
port/vis. observation

6 Side port prisms
7 Tube lens
8 Analyzer
9 Reflector cube

10 Field diaphragm
11 Aperture stop
12 Filter slider
13 HBO lamp
14 HAL lamp
15 Field diaphragm
16 Polarizer
17 Aperture stop
18 Condenser
19 Objective

With Colibri, each LED delivers a defined, narrow range of the 
spectrum. No unwanted light is generated, so there is no need for 
it to be suppressed.
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Variability and reproducibility: 

the diaphragm sliders

Rectangular diaphragm, FL attenuator* and iris dia-

phragm*: the three diaphragm sliders demonstrate

the versatility of Axio Observer in Live Cell Imaging.

When used in combination with a motorized iris

diaphragm and FL attenuator, Axio Observer reaches

a high degree of motorization in the fluorescence

beam path. The motorized FL attenuator auto-

matically sets the desired fluorescence intensity,

depending on the filter set and objective.

* Available as a mechanical or motorized option

Brilliant development: 

the high efficiency filter sets

Up to 50% shorter exposure times – the high effi-

ciency (HE) fluorescence filters offer a significantly

improved signal to noise ratio and provide gentler

Fluorescence Imaging of living cells. The increased

transmission during excitation and emission,

together with extremely steep edges, leads to a

clear signal separation and optimum yield.

Push&Click

Diaphragm sliders

HeLa cells expressing Histone-2B-DsRed (red), transfected with HIV-1-REV-YEP (green). Background:
phase contrast. After treatment with Leptomycine B the Rev-protein accumulates in the nucleus.
H. Wolff, GSF Institute for Molecular Virology, Neuherberg, Germany

Numerous options for your individual workstation: 
the manual or motorized diaphragm sliders.
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Recognizable increase in 

convenience: TFT and LCD

Input and monitoring station at the same time –

the touch screen TFT display for the motorized

Axio Observer.Z1 stand is opening up a new

dimension in automated operation. Control and

monitoring have been merged radically. The

result is unique: the entire microscope can be

operated using an extremely short and clear

menu guide, which is also valid for the incubation

components that control the cultivation conditions.

You are sure to be impressed by the ability to

trigger activation of the contrast manager or of

the full range of personal user settings on the PC

with the tip of your finger. For the D1 stand, 

a new LCD display has been developed with 

comprehensive status presentation. Chosen objec-

tive, shutter position, etc.: all the settings can be

viewed with one quick upward glance. The LCD is

also a considerable help with system configuration.

Freedom to operate: 

the docking station

A space-saving and immensely practical solution if

you operate the system directly from the PC. The

Axio Observer docking station gives you access to

the complete menu guide of the TFT as well as all

the control elements for sample positioning*. The

control elements are identical to the elements 

located on the stand – no need to switch to dif-

ferent types of buttons. The merging of all the con-

trol elements into one compact unit represents a

significant advantage, particularly with complex

system accessories.

* In conjunction with the CAN scanning stage

Who Re-thinks the Workflow
When Applications are Becoming
Increasingly Complex?

Workflow

The days when microscopes only differed in terms of

optical performance are long gone. The complexity of

current applications in all areas of Life Sciences

makes ease of use a factor for the success of research

work. The challenge for Carl Zeiss is to revise the

workflow from planning to monitoring and analysis

and to combine it with an intelligent operating con-

cept. Axio Observer now defines the benchmark for

ease of operation and efficiency. A must if the

immense performance potential of this high-end

platform is to be exploited quickly and economically.

Docking station

TFT display

The TFT display on the stand or in the docking station provides a
transparent menu guide for control and configuration.
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Small details with a big impact: 

the manual control elements

You notice the difference as soon as you touch

them: the control elements of Axio Observer are

well thought-out, more intelligent and simpler

than anything you have ever known. The buttons

in the “keyring” can be reached without taking

your hand off the z-drive. They can also be freely

configured* and operated without looking. You

can control the entire microscope with ease –

without taking your eyes off the eyepiece. The

wheels for controlling the intensity of the illumina-

tion and opening the field diaphragm in trans-

mitted-light enable very sensitive operation and

therefore perfect adjustment to the specimen in

question. Graphics on the stand and in the TFT

display help you to reach your goal more easily

and with greater speed.

* For D1 with PC only

You make the change, 

who configures it? ACR

Automatic Component Recognition ACR stands

for the innovative concept of automatic recog-

nition of objectives and reflector modules from 

Carl Zeiss. This optional additional component for 

Axio Observer.Z1 monitors newly inserted filter sets

and objectives and adopts them into the system

configuration automatically. This saves you time,

reduces the risk of error and provides greater con-

venience – both in everyday microscopy when

changing filter sets and during the joint use of 

filter sets on several stands. A perfect solution for

the multiuser environment.

Simply more efficient: the contrast

combinations in transmitted-light

One objective, three techniques, more information

in less time: the contrast combinations in trans-

mitted-light have been expanded further for 

Axio Observer. PlasDIC & Phase & DIC or negative

Phase & positive Phase & DIC with one objective

are examples of how you can obtain more infor-

mation and varied information about your sample,

or simply gain flexibility for different applications

with great efficiency.

Automatic Component Recognition ACR

A chip makes the crucial difference. All the filter sets and 
objectives are available in a version for Automatic Component
Recognition ACR.

Zooplankton (Brachionus plicatilis) feed on phytoplankton (Heterocapsa triquetra).
A. Hagiwara, T. Oda, Faculty of Fisheries, Nagasaki University, Nagasaki, Japan
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Automatic in the chosen contrast:

the contrast manager

A perceptible plus in your workflow. You choose

the contrast or contrast combination, and the stand

ensures the correct setting for the necessary com-

ponents, even if you change the magnification. This

proves to be a pleasant and extremely time-saving

feature, particularly for direct observation, since it

eliminates several previously required adjustment

steps.

Transmitted- and reflected-light

regulated well: the light manager

The Axio Observer generation of light manager

offers more than just effective protection against

excessively high light intensities in transmitted-

light. It correctly adjusts the light intensity during a

change in magnification both in transmitted-light

and in reflected-light. The fluorescence channels

are also taken into account, and the intensity is

adjusted accordingly. For cells, this means addi-

tional protection against high excitation intensity.

This also makes direct observation more pleasant

and less tiring for your eyes. 

Staying relaxed for longer: 

the ergotube

The solution for long hours using the microscope.

With 50 mm height adjustment and a fixed viewing

angle of 25° (which is ergonomically ideal), the

ergotube for Axio Observer satisfies the highest

standards in terms of comfort; allowing you to

adopt a relaxed posture, even during direct obser-

vation for several hours. 

Workflow

LCD display, ergotube or keyring: the entire Axio Observer operating concept has been 
designed for quick and convenient workflow.

LCD

Ergotube z-drive with keyring

With the docking station, the familiar control elements for 
controlling the microscope are located right next to your PC.
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What Benefits Come With the
Quantum Leap in Cell Incubation?

Incubation

Incubator PM S1

Uncompromising operation

With Axio Observer, the entire incubation pro-

cess can be controlled via the TFT display or via

AxioVision. This software introduces a revolution-

ary operating concept, where dynamic experi-

ments are easily created and modified. It allows

you to easily study temperature-sensitive proces-

ses or conduct heat shock experiments. Relevant

incubation parameters are saved in AxioVision.

Thermally insulated objectives

and control sensor T S1

Thermally insulated objectives ensure an optimal

temperature at the location of the sample and are

ideal for dynamic temperature experiments because 

they stop the temperature flow to the rear of the

objective. As a result, the desired temperature is

reached more quickly and with even greater preci-

sion. Another important option is the control sen-

sor T S1. This now allows you to measure the tem-

perature precisely at the observation location thus

validating your experiment.

Everything stays dry: Aqua Stop II

Effective microscope protection with complete

operating freedom: Aqua Stop II for Axio Observer

is now even more reliable thanks to the total pro-

tection it offers. This makes it indispensable if you

need to change Petri dishes on a frequent basis,

but also for perfusion experiments in particular.

Sensitive microscope components are well protected.

Optimized incubators and flexible

temperatures

Incubation for every requirement – from the stage

incubator PM S1 to XL incubators with variants for

TIRF and LSM or micromanipulation in a CO2

atmosphere, a whole host of options are available

to you. Compact and convenient: be-sides electric

heating, stage incubation also allows you to con-

trol the temperature on the basis of a cooling/

heating liquid for maximum freedom in the man-

agement of your experiments, rapid temperature

changes and an extremely wide temperature

range from 4 to 45°C.

New stacking concept for 

control modules

Maximum efficiency in the setting of environ-

mental parameters, genuinely space-saving and

economical – you can upgrade your system with

the control modules in line with your requi-

rements, ensuring that you have a system

that meets your needs at all times.

Axio Observer signals the dawn of a new age in cell

incubation. Allowing you precise control of factors

such as temperature, CO2 and humidity, it represents

a considerable leap forward in performance and fea-

tures a number of pioneering innovations – not least,

freely programmable temperature changes together

with a wide temperature range.

Aqua Stop II

1. Optimal incubation conditions, more freedom: 
the incubator PM S1 for Petri dishes and multi-
well plates.

2. The Aqua Stop II – the optimized safety concept
for Axio Observer.
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Always in focus

The infrared light of an LED probes the distance

between the objective and the base of the cultiva-

tion vessel. Any change in that distance, e.g. from

a change in room temperature, is corrected by

Definite Focus. 

Versatile to use and ready for

immediate imaging

Fluorescence applications work well with Definite

Focus, as the wavelength for the LED is signifi-

cantly outside the range of excitation and emis-

sion spectra of common chromophores. With

Definite Focus, time lapse experiments can be

started immediately, without waiting for the

microscopes thermal stabilization. Even dynamic

experiments, where temperature changes are

initiated are conducted quickly and conveniently

using Definite Focus.

What Offers You More Reliability Than
Definite Focus?

Developed to ensure freedom from z-drift increasing

the reliability in Live Cell Imaging: Definite Focus

from Carl Zeiss. Once the sample plane has been de-

fined, it is maintained. Definite Focus is able to main-

tain the focus position even of samples with weak

signal, as compared to software-based approaches.  

Focus

Definite Focus projects a grid onto the base of the vessel, which reflects the grid
onto a sensor chip. Due to the angled position of the sensor chip, only a narrow
area of the grid is imaged sharply. Drifts are balanced out by keeping this narrow
area sharp using Axio Observer´s z-drive.

Grid

LED (835 nm)

Objective

Reflective 
surface

Movement caused by drifts

Fixed sensor chip

Grid projection

Sharply imaged 
area on the 
sensor chip

Beam combiner 

module

2.

Flexible and economical 

Definite Focus works with most objectives and  all

contrasting methods. Definite Focus works well

with glass or plastic dishes, and standard 

filter sets for fluorescence applications. Any 

Axio Observer.Z1 can be upgraded to include

Definite Focus.

Central and easy to operate 

Definite Focus has been fully integrated into the

operation of the Axio Observer. The status and

monitoring is available on the TFT, AxioVision, or

LSM software. 

The beam combiner module for
Definite Focus sits in the nosepiece
and, if necessary, can be quickly
removed or exchanged for specific
applications.
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How Does a Cell Research Station Grow 
With Your Requirements?

Modular intelligence: 

documentation with AxioVision

Developed in order to make even complex applica-

tions with living cells economical, the microscope

software from Carl Zeiss is setting the standards in

user guidance, individualization and range of per-

formance. From the basic to the most sophisticated

package, AxioVision literally grows as your tasks

dictate. Module by module. For multidimensional

Never before has the integration of microscope,

software and external components reached such a

high level of performance. And never before have

systems for observing, manipulating and analyzing

been so flexible. The advanced architecture of 

Axio Observer opens the system up to the unlimited

integration of external components, turning the

innovative cell research stations from Carl Zeiss into

solutions that you can also use to realize any demand-

ing applications that lie just around the corner.

image acquisition, e.g. with Multichannel, Time Lapse,

Z-stack or Mark&Find. Even the basic package can

handle dynamic temperature experiments.

Targeting the result more purpose-

fully: analysis with AxioVision

The most demanding tasks simplified intelligently –

the analysis modules of AxioVision offer the most

technically advanced solution for almost any appli-

cation. They can also be used in ongoing experi-

ments. For example, the Physiology module under-

takes the intensity comparison within the channels

in defined regions (ROI) including the graphical

representation. There are also numerous other

modules available to you with AxioVision – for

instance, standard intensity measurements or posi-

tion analysis of different fluorophores (Colocaliza-

tion). Even if the aim is to allocate emissions to

fluorophores (Widefield Multichannel Unmixing), 

or for intelligent time lapse processing, including

the display of moving object regions with details of

speed and acceleration.

AxioCam
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there is no delay. With perfect coordination, every

single component – microscope, camera, light

source, shutter and focusing system – is optimized

for maximum speed. Often a logical addition 

to the high-speed system is the AxioVision

Physiology module for calculating emission inten-

sities (ratio experiments) with Dual Camera option.

Superb optical sections: 

ApoTome

The solution for the glare-free 3D Imaging of thick

samples and tissue sections. ApoTome impresses

with outstanding image quality and a conceivably

simple operating concept. Available to the 

Axio Observer D1 and Z1 stands, the microscope

insert is simply installed in the plane of the field dia-

phragm of the reflected-light beam path. The prin-

ciple of grid projection is used to create precise

optical sections online, with increased contrast and

greatly improved axial resolution. 

Integrated System

Seeing and documenting: 

the Carl Zeiss blues

Carl Zeiss cameras are recommended in all perfor-

mance classes – particularly in monochrome for

Fluorescence Imaging. There is AxioCam HRm with

its extremely high-resolution, 14 bit dynamics, 

and optional microscanning, AxioCam MRm with

its high sensitivity and diverse range of uses, and

AxioCam HSm, which transfers moving images to

the hard drive in real time with up to 360 images

per second*. One thing that all models have in

common is providing you with perfectly integrated

camera technology that optimally supports your

systems performance.

Everything you want for Live Cell

Imaging, right through to high

speed: Cell Observer®

Cell Observer® has long been the established com-

plete solution in Live Cell Imaging. The new 

Cell Observer® HS (High Speed) option has been

perfected for the documentation of quick proc-

esses and long-period observation in Live Cell

Imaging. It is particularly useful for calcium studies,

cilia movements, vesicle transport and the emer-

gence of microtubuli – i.e. highly dynamic proc-

esses that place extreme demands on the entire

system. All the elements of Cell Observer® HS are

controlled directly using hardware triggers, so

* With 5x5 binning, full camera field of view

ApoTome

LSM Duo

Satisfying even the highest demands of
confocal microscopy: the combination of
LSM META and LSM LIVE leaves no wishes
unfulfilled.
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1.

0:00 2:45 3:00

1. B16/F1 melanoma cells (mouse) – TIRF illumination. Blue: CFP-actin. Excitation 458 nm, green: DsRed-clathrin 
Light Chain A. Excitation 514 nm. Alpha Plan-Fluar 100x/1.45 oil.
Oberbanscheidt, van den Boom, Bähler, Institute for General Zoology and Genetics, University of Münster, Germany.

At the high-end of 3D: 

the LSM systems

Unsurpassed in spectral resolution, temporal resolu-

tion and sensitivity: the laser scanning systems from

Carl Zeiss embody high-end technology enabling you

to look into the depth of your cells. LSM 510 META

even records the spectral signature of every single

pixel – for perfect unmixing. LSM 5 LIVE, with 

> 100 frames/sec., adds a new dimension to the

scan speed – and with even greater sensitivity. Ideal

for observing transport processes in cells and 

organisms, e.g. the movement of blood cells in the

vascular system or the change in dendritic spines on

neurons. LSM 510 NLO, with its multiphoton exci-

tation, makes it possible to penetrate into the 

specimen to unprecedented depths – with several 

100 µm as an ideal prerequisite.

Highly pure samples for exact

results: PALM MicroBeam

Enormously versatile and 100% contact-free for

the isolation of extremely small tissue samples,

such as chromosomes, organelles, cells or small

organisms: PALM MicroBeam is the solution for

Laser Microdissection and Pressure Catapulting

(LMPC), combining laser microdissection with

transport by laser light for the first time ever. This

unique, patented technique enables you to cut and

remove analysis material without ever touching the

sample. Because the technique is contact-free, and

therefore also contamination-free, you obtain the

purest, clearly defined sample material for all types

of downstream processes from genetic analysis to

the cultivation of insulated cells. In DNA and RNA

appraisal, protein analysis and research with living

cells, this system offers science new possibilities

and perspectives.

Maximum resolution in the 

evanescent field: Laser TIRF

Laser TIRF from Carl Zeiss represents new findings

relating to transport processes near the membrane

or coupled to the membrane. The focus is also on

cell-free systems, for studying protein-protein

interactions, for example. This compact complete

solution for Total Internal Reflection Fluorescence

offers top image quality in all wavelengths – with-

out re-adjustment of the TIRF angle. Space-saving

approach: the TIRF slider is simply inserted into the

field diaphragm. Perfectly conceived, right down

to all typical peripherals like the special TIRF incu-

bators with integrated laser safety.

PALM MicroBeam Living cell after laser

transport pulse

TIRF

Hormone-induced gene expression in HeLa cells. The mRFP-marked protein (yellow) is hormonally 
induced, and in turn induces the expression of the YFP-marked reporter protein (blue).
H. Wolff, GSF Institute of Molecular Virology, Neuherberg, Germany.



17

A B

D

C

New flexibility in fluorescence 

applications: the laser port

Designed specifically for demanding laser applica-

tions such as FRAP, Uncaging, or for the targeted

ablation of cellular structures: the laser port for

Axio Observer. A receptacle for your own coupling

solution. It enables you to work simultaneously

with reflected-light fluorescence, to change to

TIRF applications quickly. It provides new flexibility

in the application – without the need to extend

the infinity beam path, and without compromising

optical quality in any way.

Basis for higher success rates:

Axio Observer in micromanipulation

Axio Observer is the perfect platform for stem cells

or In-vitro-Fertilization (IVF). The extremely high sta-

bility and wide-ranging mounting options for manip-

ulators is PlasDIC, the innovative relief contrast 

ideally designed for the implementation of

Intracytoplasmic Sperm Injection (ICSI). With

impressive quality and ease of operation, it is already

in use in a number of IVF laboratories. If your appli-

cations require it, the optimized traditional DIC,

with the highest resolution of detail, is ideal for

improved success rates, e.g. in sperm assessment

and embryo viability. A further important detail is

the Thermo Plate glass mounting frame, which

ensures homogeneous distribution of temperature

on the culture plate. The entire surface of the stage

is perfectly flat, making handling of the culture 

dishes simple and safe. 

Micromanipulation – Narishige

Micromanipulation – Eppendorf

A. TIRF

B. Laser port

C. Laser (Catapulting, Tweezer)

D. Epifluorescence
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Why Is The Basis for All Cell Research
Systems More Than a Microscope Stand?

Three options offer more freedom

to make decisions: the stand types

From the economic starter in the research category

to the high-end dimensions of Live Cell Imaging:

the Axio Observer stand concept gives you the free-

dom to choose a stand that suits your requirements

and budget. Whatever your decision, you will be

getting a high-performance microscope for a reason-

able price.

The demands on a research microscope in Life Sciences

are as varied as the applications. The Axio Observer

expansion concept is designed to meet that. There are

three stands designed for different application focal

points. This concept is essential if you want to realize

any system solution economically with Axio Observer.

• Axio Observer.A1: for demanding routine

tasks in Live Cell Imaging and particularly ideal

for micromanipulation. The manual stand

offers the same high optical quality as the

other types.

• Axio Observer.D1: greater ease of operation,

more flexibility. The D1 stand enables motorized

selection of reflector turret, condenser and

fluorescence beam path. 

• Axio Observer.Z1: this stand, the height of

perfection in inverse research microscopy, cur-

rently offers the very best in terms of ease of

operation and flexibility for automated online

experiments.

Axio Observer.A1

The basic solution for manual operation

Axio Observer.D1

Above standard: semi-motorized with a freely config-
urable “keyring”*, LCD display and light manager

* With PC only

Axio Observer.Z1

Optimum convenience: fully motorized with two freely 
configurable keyrings, TFT display on the stand or in the
docking station, light manager and contrast manager

Axio Observer: three stands, three operating concepts
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Axio Observer

Component Option A1 D1 Z1
Stand manual + + -

motorized - o* +
Coding readoutable from the stand - + +
Tube lense mount 1x + o o
Optovar nosepiece 3x cod - o -

3x mot - - o
Objective nosepiece 3x H/3x H DIC man + - -

6x H DIC cod - • -
6x H DIC mot - - o
6x H DIC ACR mot - - o

Reflector turret 6x man o o -
6x cod - o o
6x mot - o o
6x mot ACR - o o

Condenser N.A. 0.35 man o o o
N.A. 0.55 man o o o
N.A. 0.55 mot - o o
N.A. 0.8 man o o o
N.A. 1.4 man o o o

Reflected-light beam path apochromatic man o o o
apochromatic mot - o o
UV optimized man o o o

Shutter fast Uniblitz shutter TL - o o
standard shutter RL o o o
fast Uniblitz shutter RL - o o

Diaphragm slider or FL attenuator man o o o
mot - o o

Documentation side port (left) o o o
side port (right) - o o
phototube o o o
base port/front port - o o

z-focus man + + -
mot - - +

Display LCD display - + -
TFT display - - +
docking station for TFT - - o

Laser port - + +
Switching mirror for 2 illuminators man o o o

mot - o o 
Excitation filter wheel - o o
Aqua Stop II o o o
Laser safety facility TIRF/LSM - o o
Imaging AxioCam/AxioVision o o o

ApoTome - o o
Cell Observer® - o o
TIRF - o o

Confocal LSM 510 - - o
LSM Exciter - - o
ConfoCor 2 - - o

-   = not possible
+  = included with stand
o  = optional

•   = necessary
* = optional: reflector turret, condenser and

fluorescence beam path



The microscope

• New flexibility in the inverse research category

• Developed for the observation, manipulation

and analysis of living cells

The optics

• High-performance objectives for the different

tasks involved in Live Cell Imaging, with special

LCI and thermally-insulated objectives leading

the way

• Optimized Differential Interference Contrast

for homogeneous illumination across the 

entire field of view

• Innovative and open to new areas of applica-

tions: the combination of positive and negative

phase contrast in one objective

The fluorescence

• Absolute brilliance right into the periphery

provided by the newly designed fluorescence

beam path

• Apochromatic correction for optimum imaging

of all wavelengths

• Up to 70% higher excitation intensity due to

high-performance filter sets

• Up to 50% shorter exposure times due to HE

filter sets

• 6x reflector turret, faster at changing position

(< 200 ms) with a new quick change concept

for the filter sets

• Versatile illumination spectrum from the self-

adjusting HBO to the high-speed light source

The workflow

• Ease of operation with new dimensions for

control and monitoring via TFT display 

• Flexible system control via stand, TFT, docking

station or PC

• Perceptibly more intelligent in manual operation 

• Automatic Component Recognition ACR for

objectives and reflector modules

• Simply more efficient due to greater contrast

combinations in transmitted-light

• Optimally regulated by means of contrast and

light management

• Working more relaxed for longer periods of

time with the ergotube

• Automated to save time, and greater ease of

operation provided by the new shutter concept

The safety

• Unshakable: the reliable pyramid design

• Effective microscope protection with absolute

freedom to operate provided by Aqua Stop II

The cell research station

• Unique flexibility for any level of application,

from routine to high-end

• Superb integration at all system levels

• A new level of performance in cell incubation

• Open system architecture for easy integration

of external components

The system

• Options: Cell Observer® or Cell Observer® HS

• AxioVision imaging software

• TIRF, LSM, Microdissection, laser port for FRAP

and Uncaging

• Unique solutions for incubation

The expansion concept

• Optimum performance economically feasible:

the variable expansion concept in three stands

• Designed for different requirements and appli-

cation focal points

• Growth platform for now and for the future

Win-Win Situation
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Electrophysiology Interface (Haas type)

Single Chamber System in Acrylic [Plexiglas] Haas type -  Model  745I-1A(E) 

Single channel chambers with P.I.D. temperature control. Easy to set up and run with stable 

flow and temperature and free from electronic noise artifacts. 

Single Chamber System in P.T.F.E. [Teflon] Haas type 
Model  745I-1P(E) 

Single channel chambers with P.I.D. temperature control. Easy to set up and run with stable 

flow and temperature and free from electronic noise artifacts. 

2 Chamber System in Acrylic [Plexiglas] Haas Type 
Model  745I-2A(E)  -Dual channel chambers, with P.I.D. temperature control. Easy to set up 
and run with stable 

flow and temperature and free from electronic noise artifacts. 

2 Chamber System in P.T.F.E. [Teflon®] Haas Type 
Model  745I-2P(E) Dual channel chambers, with P.I.D. temperature control. Easy to set up 
and run with stable  flow and temperature and free from electronic noise artifacts. 



EAG SYSTEM

SYNTECH is an Original Equipment Manufacturer dedicated to the design and production 
of instruments for electrophysiological and behavioural research, particularly for the study 
of insect chemoreception and related fields. The current product range is rather broad and 
comprises  instruments  for  electrophysiology,  data-acquisition,  biodetectors  for  gas 
chromatography, activity and motion detectors, olfactometers, portable instrumentation for 
field research, multi-channel and multi-mode detectors, as well as software dedicated to 
ElectroAntennography (EAG), Single Sensilum Recording (SSR) , coupled GC-EAD and 
GC-SSR, and for multichannel (up to 16) signal recording and analysis.

SIGNAL ACQUISITION SYSTEMS

The IDAC (Intelligent Data Acquisition Controller) systems are software controlled signal 
acquisition systems containing programmable amplifiers and filters,  optimised for EAG, 
SSR, and GC-EAD/SSR recording. They all operate with the Syntech EAG , GC-EAD and 
AutoSpike software on Windows operating systems. The data transmission using the USB 
port offers high flexibility in the choice of PC or laptop for recording and/or analysis of the 
signals.

2-CHANNEL USB ACQUISITION CONTROLLER, IDAC-2 
(replaces previous IDAC-232 for the serial port)

2-channel signal recording system optimised for EAG and GC-EAD signals Connects 
directly to the USB port of the PC; No external power needed.

Auto- and manual offset control and special EAG filter functions available through the 
software.
Compatible with Syntech EAG and GC-EAD software for Windows Suitable for application 
in the field (NOT suitable for SSR recording)



4-CHANNEL USB ACQUISITION CONTROLLER , type IDAC-4 
with direct control of external solenoids (valves) and actuators
4-channel amplifier / data-acquisition system for the Universal Serial Bus (USB) For use 
with any PC (and portables) with USB port. 
Real-time on screen display of all signals before and during recording Fully software 
programmable: Gain, Offset, Filters, Command inputs, etc.
50/60 Hz filter and zero offset control; special EAG filter
Sampling rate (1/s - 100k/s) adjustable for each channel individually
Powered inputs for active sensors and headstages (Probes)
Voice comments can be recorded with data
All inputs and outputs galvanically isolated
DIRECT OUTPUTS for up to 8 external solenoids (valves) and actuators
DIRECT OUTPUTS for 2 proportional actuators (lights, flow controllers, motors, etc.) 
Programmable time sequence of actuator (solenoids and motors) outputs
Graphical time sequence actuator control program
Actuator sequence runs simultaneously with signal acquisition.

4-CHANNEL USB ACQUISITION CONTROLLER , type IDAC-4 
with direct control of external solenoids (valves) and actuators
4-channel amplifier / data-acquisition system for the Universal Serial Bus (USB)
For use with any PC (and portables) with USB port. 
Real-time on screen display of all signals before and during recording 
Fully software programmable: Gain, Offset, Filters, Command inputs, etc.
50/60 Hz filter and zero offset control; special EAG filter
Sampling rate (1/s - 100k/s) adjustable for each channel individually
Powered inputs for active sensors and headstages (Probes)
Voice comments can be recorded with data
All inputs and outputs galvanically isolated
DIRECT OUTPUTS for up to 8 external solenoids (valves) and actuators
DIRECT OUTPUTS for 2 proportional actuators (lights, flow controllers, motors, etc.)



Manipulators

Manipulators are necessary for making contact with small and delicate preparations. For 
relative large antennal preparations the EAG Probe and the use of electrically conductive 
gel is a good alternative.
The model MP-15 is designed for EAG recording; for SSR applications with glass pipettes 
or tungsten electrodes the INR-5 is the most suitable system. After contact is established 
with the preparation the whole manipulator unit can be moved towards the odour source or 
GC transfer outlet.

Microm  anipulator  , Type MP-15  
Complete 'desktop-recording' configuration for EAG and GC/EAD
Two x-y-z positioners on magnetic bases 
Stainless steel base plate 20 x 30 cm to hold positioners
Fine joystick control of right-hand positioner
Adjustable stimulus applicator with stainless steel tube on magnetic base
High impedance probe and electrode holder on left-hand side
Connects directly to Syntech IDAC computer interface 
No amplifier needed if used in combination with IDAC computer interface
No Faraday shield required for EAG and GC/EAD recording

Microm  anipulator  , Type MP-22  
Very compact integral universal recording module
Dual joystick type x-y-z micromanipulators 
Suitable for glass pipette and tungsten electrode recording
Including High impedance input probe and different electrode holder
Indifferent electrode holder
Connects directly to Syntech IDAC computer interface 
No amplifier needed if used in combination with IDAC computer interface
Adjustable preparation holder 
 air flow tube



PROBES and ELECTRODE HOLDERS

Headstages and probes are the interfaces between the signal source (insect preparation) 
and the IDAC acquisition system; they pick-up the delicate signals from the preparation 
and convert the high input resistance to a low resistance and robust output signal suitable 
for further processing by the IDAC under software control. The probes can be connected 
directly to the input of an IDAC system without the need for a separate power supply.

 

UNIVERSAL SINGLE ENDED PROBE - Electrode holders for glass pipette electrodes 
- Electrode holders (set of 2) for tungsten wire electrode - EAG PROBE, Type PRG-2 
-  ANTENNA HOLDER for EAG PROBE - EAG KOMBI-PROBE



Stimulus Controller CS 55 with built-in air pumps

Replaces previous model CS-05 Independent from laboratory air supply Internal vibration 
compensated air pumps Built-in activated carbon inlet filter.
Filter can be easily replaced
Delivers continuous and pulsed air flow
Graphic LCD display 
Flow range 10 - 50 ml/s, non-calibrated
Pulse duration 0.1 - 60 s in 0.1s increments
Repeat function: interval range 1- 60 s.
Signal outputs compatible with Syntech recording systems
Suitable for EAG and GC/EAD and SSR procedure Including foot operated start switch



Taste Probe

The Tasteprobe, Type DTP-1, is a further development of the prototype of the special 
amplifier described by Marion-Poll and Van der Pers (1996) that permits reliable DC 
recordings from insect taste receptors using the Hodgson (1955) technique. 
The present model can operate in DC or in AC mode. In DC mode the complete signal, 
slow (DC) and fast (AC) fluctuations are recorded and amplified. In AC mode the slow 
(DC) fluctuations are out-filtered and only the fast (AC) components of the signal (like 
Spikes) are amplified. In both recording modes the DC initial offset at the onset of the 
recording (before contact is made between the recording electrode and the preparation) is 
cancelled automatically.

Interface for Gas Chromatograph

Application of EAG and SSR signal recording as a detector for active fractions in the 
effluent of a gas chromatograph (GC) requires a suitable transfer device to apply part of 
the effluent to the insect preparation without the risk of condensation of compounds. 
The devices offered by SYNTECH are consisting of a heated transfer line (max. temp. 
3000 C or resp.) supplied with an air mixing tube assembly and digital temperature 
controller with power supply. For maximum safety the heater is powered by 24V via an 
isolation transformer. Mounting plates are provided to attach the transfer line to any model 
of gas chromatograph.



Tungsten Electrode Etching Device

Compact device with built-in power supply
Adjustable output voltage 1 - 12 V
Electrode clamp on vertical positioner
Adjustable clamp for carbon electrode
Carbon electrode and glass solution vial

Also  …….
Micro Beveler - Signal Simulator - ServoSphere is functionally similar to the locomotion 
compensator for insects - Interface for Gas Chromatograph – Actometers – Olfactometers 
–

   

And :
Syntech Software
The has been especially developed for recording signals from insect antennae 
(ElectroAntennoGraphy, EAG) and from olfactory and contact chemoreceptive neurons 
(Single Sensillum Recording, SSR) together with signals from other sensors and devices, 
like gas chromatographs and stimulus generators. The software runs with all Syntech 
IDAC systems using the appropriate driver. Upgrades of the software can be downloaded 

free from the Syntech website

GC-EAD / EAG
EAG and GC/EAD SIGNAL RECORDING and ANALYSIS 
PROGRAM

For use with Syntech IDAC data acquisition systems
Auto zero on trigger signal of base line and time base

Real-time recording and display of ElectroAntennogram signals (EAG)



Calculation and display of EAG maxima and Normalized values
Calculation and display of means and standard deviations
Dual trace real-time recording of combined Gas chromatography-Electro
Antennographic Detection (GC/EAD); max 5 hours continuous recording
Peak area calculation and retention time marking on GC and EAD trace
Amplitude and time-base zooming
Comments stored with data
Graphic output in Windows metafile format
Printing of all graphic and numeric data
ASCII data output 
AUTOSPIKE©
PROGRAM for EAG and ACTIONPOTENTIAL RECORDING and ANALYSIS, 
AUTOSPIKETM 
For use with any Syntech IDAC data acquisition systems
Comfortable WINDOWS user interface
Real-time recording of action potential trains
Sampling rates 1 - 50.000 per s; Resolution 16 bits
Full wave capture; Spike capture up to 7 hours
Interactive spike extraction and classification 
Amplitude drift correction function
Amplitude discrimination in 128 classes
Interval plot and interval histogram
Spikes/bin and frequency plot
Pre-and post trigger time settings; Auto-trigger on adjustable signal level
Dual real-time amplitude histogram calculation and display
Signal averaging by means of multiple alternating stimulation
Graphic output in Windows metafile format (copy/paste) 
Extensive print options of all graphic output and numeric data
SAPID compatible file format
ASCII data input and output



                               EasyRatioPro
EasyRatioPro with Warp Drive! PTI gets back to it's grass roots, offering a completely new revolutionary 

user interface for the collection and analysis of ratio-metric imaging data for calcium, pH, and intracellular 

ion imaging!

EasyRatioPro is the most comprehensive system of its kind, EasyRatioPro offers Imaging researchers superb 

quality and efficiency through one intuitive, integrated production environment.

This high-resolution system embodies the latest PTI innovations, incorporating cutting-edge technology

to deliver unprecedented image quality and price/performance. Featuring dramatic power, high speed 

streaming Image Acquisition, brand new high-resolution camera support and peripheral options, 

abundant channel wavelength count and I/O capacity, extensive flexibility and much more, 

EasyRatioPro gives you control over your Imaging world like never before. 

• DeltaRAM X™ monochromator 
• 2 meter liquid light guide 
• Labmaster PCI interface & I/O 
• EasyRatioPro Software 
• Warp Drive human user interface 
• Imaging workstation with 19" monitor 
• Installation and training 



                                        General Applications 

Calcium Measurement

• Intracellular free Ca2+ 
• Mitochondrial Ca2+ 
• Endoplasmic reticulum (ER) Ca2+ pool 
• Lysosomal Ca2+ 
• Extracellular near membrane Ca2+ 

Other Ions

• Intracellular Mg2+ 
• Intracellular Mn2+ 
• Intracellular Zn2+ 
• Intracellular Sr2+ 
• Intracellular Na+ 
• Intracellular Cl- 
• Cytosolic labile iron pool (LIP) 
• Iron homeostasis 

Membrane Potential

• Plasma membrane Potential 
• Mitochondrial Membrane Potential 

pH

• Intracellular pH 
• Vacuolar pH 
• Lysosomal pH 

GFP & Variants

• Identifying cells coexpressing GFP for analysis 
• Use mitoGFP to visualize mitochondria and measure mitochondrial calcium [Ca2+]m 
• Use ratiometric GFP (redox-GFP) to measure cellular/mitochondria reduce/oxidize reaction 
• HEK-293 cells transfected with the CaSR-pEGFP vector 
• ECFP 
• EYFP 

FRET

• Donor Excitation Spectroscopy 
• Emission intensity 
• Donor emission intensity 
• Acceptor emission intensity 
• Ratio of donor/acceptor emission intensity 
• Measure molecular proximity 
• Binding of enzyme to itssubstrate 
• Measure Endoplasmic reticulum (ER) Ca2+ 

Other Measurements

• Calcium imaging of Single HEK 293 cell 
• Taste Bud 
• Pea Pollen tubes 
• Respiratory burst & reactive oxygen species (ROS) 



• NAD(P)H 
• Changes in CaM availability 
• Demonstration of selective plasma membrane permeabilization by digitonin in HEK293 cells 
• Detection by immunofluorescence of PfCRT expression in HEK293 cells 
• Receptor-mediated Glutamate release (by following NADH signal) 
• Fura-dextra 
• Cellular GSH level 
• FL-aldosterone efflux 
• Latency of response to exogenous ATP or ADP. 
• Membrane traffic 
• Liposome 
• ER membrane 
• Cell contractile activity & cell Size 
• Cell Volume Measurement 
• Phagocytosis 
• Cell injury or death by PI fluorescent 
• Metal induced cytotoxity 

Calcium-related Measurement

• Ca2+ Waves 
• Ca2+ wave quantitation 
• Ca2+ wave induced bymechanical stimulation 
• Ca2+ wave induced by mechanical wounding 
• Ca2+ wave propagation 
• In non-contacting cells 
• Over a physical gap 
• Ca2+ Oscillation induced by: 

• Hg2+ 
• K+ 
• Heat 
• ATP 
• Dopamine 
• FSH 
• Caffine 
• Ca2+ mobilization 
• Ca2+ homeostasis 
• Propagated cytoplasmic Ca2+cyt responses along the DVR wall. 

• Simultaneous Measurement of intracellular Ca2+ and: 
• Cell volume 
• Phygocytosis 
• Cl- 
• Oxidase activation 
• Ca2+ -CaM 

• And Many More! 
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tel.(+39) 06 454.34.179  - info mobile: (+39) 339 533.03.22  - 
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Faraday Cage
We  offers  a  full  line  of  Faraday  Cage  options  for  use  with  their  Vibration  Isolation 
Workstations or to protect entire workspaces. Produced with high-density, 16-mesh copper 
screen, they provide attenuation of up to 100 dB below 500 kHz, 60 dB below 50 MHz, and 
20 dB below 5 GHz. Workstation Faraday Cages can be provided with two hinged front 
doors, a roll-up door,  or sliding doors and can accommodate fixed, hanging, or sliding 
shelves; monitor stands; electrical outlet strips for lighting and other accessories; padded 
armrests; and retractable casters for ease of repositioning. 

 

Proven  in  semiconductor  processing,  telecommunications,  aerospace  engineering, 
medical  research,  and  other  fields,  Kinetic  Systems  ergonomic,  high-performance 
workstations with  Faraday Cages can be configured for virtually any situation in which 
external vibrations and electrostatic interference adversely affect the operation of sensitive 
equipment. A wide variety of lengths, heights, and depths are available to accommodate 
specific applications. Kinetic Systems can even produce and install Faraday Cages that 
encompass entire production or testing environments. 



 

 
 

Per quelle situazioni in cui i trapani alimentati in maniera 
convenzionale non possono essere impiegati o si rivelano 
scomodi, FST offre il suo microtrapano ad alta 
velocitàportatile e ricaricabile. Alimentato da una batteria 
a 7 V al nickel-cadmio, questo trapano lavora a circa 
11.000 RPM, funziona in maniera silenziosa e senza 
vibrare. Èfornito con il suo caricabatteria per la ricarica 
notturna. Il trapano non puòessere sovraccaricato e 
puòessere alimentato direttamente dal caricabatteria se la 
batteria ètroppo bassa. Un interruttore sensibile permette 
la regolazione precisa della trapanazione con la punta di 
un dito. Il trapano non èin grado di utilizzare tutte le 
punte e gli alesatori standard. Il trapano non puòessere 
lavato in autoclave. La punta del trapano non èinclusa.

• Lega: Acciaio Inossidabile
• Velocità: Circa 11.000 RPM
• Lunghezza: 18cm
• Peso: 170 g
• Batteria: Ricaricabile 7 V
• Diametro: 1.9cm
• Coppia di Stallo: 1,2 oz./in.

 

 

Sega circolare per il taglio di ossa ed altre sostanze dure. Si 
attacca al mandrino (FST n. 18000-18). Dimensioni: 
diametro 16 mm, spessore 0,1 mm. Venduto in pacchetti da 
10.
 
Raccomandati:
 
FST # 18000-18 Micro Drill Mandrel

• Lega: Acciaio Inossidabile
• Lunghezza: 16mm
• Caratteristiche: Sega
• Diametro della 

Punta: 0.1mm

High Speed Micro Drill 
  

Micro Drill Circular Saw 
  



 

 

Diametro dell'albero 2,3 mm, lunghezza complessiva 44 
mm. Pacchetto di 10 denti.

• Lega: Acciaio 
Inossidabile

• Lunghezza: 44mm
• Caratteristiche: Dente

Micro Drill Stainless Steel Burrs 
  



MODEL 2650 MICROPOSITIONERMODEL 2650 MICROPOSITIONERMODEL 2650 MICROPOSITIONERMODEL 2650 MICROPOSITIONER

Model 1940 Micro Manipulator with Digital 
Display Console is our most advanced Micro 
Manipulator No other stereotaxic manipulato

The dimensional position is displayed on a 
separate DRO (Digital Readout). The 
control features allow “zero” reset at anyManipulator. No other stereotaxic manipulato 

available today approaches this level of 
precision and accuracy.

Kopf Model 1940 Micro Manipulator with Digital 
Display features 3 axis, 1 micron resolution 
linear glass scales with digital display console. 
Vertical and lateral travel is 128 mm A/P course

control features allow zero  reset at any 
position along the 128 mm travel distance. 
The digital display can be set for either 
metric/inches readout. Since the DRO is a 
remote console it can be positioned 
anywhere within 6 ft. of the instrument for 
easy viewing.

Vertical and lateral travel is 128 mm. A/P course 
adjustment is accomplished by moving the 
manipulator base along the stereotaxic A/P bar 
and clamping at the desired position. The fine 
adjustment is controlled by the A/P control knob 
assembly.

All Kopf 1900 series Micro Manipulators 
have been designed with a quick change 
tool holder. The precision machined tool 
holder block allows you to attach any 
stereotaxic alignment tool and maintain 
exact common vertical centerline position 
tool-to-tool This feature will assist in

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE

tool to tool. This feature will assist in 
reducing surgical time, increase hit rates, 
as well as greatly reduce potential time 
consuming errors.



Model 2650 Micropositioner is an electronically Model 2650Model 2650 Micropositioner is an electronically 
controlled hydraulic micro stepping positioner.

David Kopf Instruments offers a wide range of products for 
micropositioning that combine rapid motion with micro 
meter scale resolution.

Model 2650

Advanced Electronics Features

Model 2650

Advanced Motor Drive Features

The Hydraulic Motor Drive is designed to support 
linear movement with travel range up to 25 mm. Unit 
incorporates a limit switch at each end of travel and 
will automatically stop when reached.

A 15 foot cable is used for connecting to the 
El t i C t l A blElectronic Control Assembly was designed for  travel 

speeds that can be pre-selected up to 10 pre-defined 
speed settings with ranges from 1 μm/sec. to 4 mm/sec. 
with maximum resolution of 0.5 μm. Rapid single motion 
(Burst): from 0.1 μm to 99.9 μm. Due to the performance 
characteristics of the hydraulic system select speeds and 
distances of .5 μm or higher are recommended.

Model 2650 Z Hand Control with 15 foot cable provides

Electronics Control Assembly.

Master and slave cylinder have 1:1 ratio and are 
connected by 4 ½ ft. heavy walled flexible Teflon 
tubing. Cylinders have rolling diaphragms to provide 
absolute separation of air and fluid. Distilled water is 
used because of its compression factor and low 
coefficient of expansion at room temperature.

The slave cylinder is supplied with a standard acuteModel 2650-Z Hand Control with 15 foot cable provides 
absolute control of the microdrive. A retract/ advance 
rocker switch is utilized for directional positioning. Burst 
and run movement are controlled with individual 
pushbuttons. A reset button (recessed guard protection) is 
used for resetting the control panel display readout. We 
also offer Model 2650-Z-T Hand Control with spring loaded 
toggle Run switch as an alternative to the standard 
pushbutton style Run switch Standard unit is a bench top

The slave cylinder is supplied with a standard acute 
electrode block. Chronic electrode block is available 
and can be supplied upon request. Slave Cylinder 
Holder is included for easy attachment to any Kopf 
manipulator. Master and Slave Cylinders are easily 
removable for performing refill procedure on 
hydraulics assembly.

Ordering Options Availablepushbutton style Run switch. Standard unit is a bench top 
set-up. A 6 foot power cord with applicable power plug is 
included.

Additional Accessories

Model 2650-S Rackmount Slide Rails/Handles
All Kopf 2600 series Micropositioners are FCC, Part 15 and CE 
approved.

Must be specified at time of order or standard 
accessories will be supplied.

Standard   Option

*Acute * 608-L Chronic

Electrode Block Electrode Block

Hydraulic Tubing 4 5 ft Please specify lengthHydraulic Tubing 4.5 ft. Please specify length

2650-Z Hand Control, 2650-Z-T Hand 
Pushbutton “RUN” Control, Toggle 

“RUN”

SPECIFICATIONS

Electronic Assembly: 16.8” W x 4” H x 12” D

Hand Control: 1.5” W x 1.25” H x 6” D

Info per Info per l’Italial’Italia: : 

KF Technology KF Technology SrlSrl -- FabrizioFabrizio BarbieriBarbieri

Hand Control: 1.5  W x 1.25  H x 6  D

Hydraulic Assembly: 3.7” W x 2.4” H x 13” D

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE

tel:(+39) 06 45434179 - Mobile:(+39) 339 533.03.22

fax.(+39) 06 97253131 

fabrizio@kftechnology.it – www.kftechnology.it



MODEL 642MODEL 642

Model 642 Advanced Features
The hydraulic drive is designed for a full 10 mm of total travel 

MODEL 642MODEL 642
HYDRAULIC X/Y MICROPOSITIONERHYDRAULIC X/Y MICROPOSITIONER

y g
distance. The distance traveled is displayed on .010 mm 
resolution dial indicators for gross movement. Fine resolution 
of movement is engraved on the axis control knobs with .001 
mm resolution.

The 2-axis slave positioner is connected to the hydraulic unit 
by 9 ft. heavy walled flexible Teflon tubing.

The slide stages of the slave unit are precision ball slides for 
absolute smooth, rigid and accurate electrode manipulation.

Master and slave cylinders have 1:1 ratio.

Cylinders have rolling diaphragms to provide absolute 
separation of air and water.

Distilled water is used because of its compression factor and 
low coefficient of expansion at room temperature.

X-Y slave cylinders are easily removable for performing refill 
procedure on hydraulic assembly.

•Total travel distance 10 mm.

•Dial Indicators - gross movement .010 mm resolution.

•Calibrated Dials - fine control movement .001 mm 
resolution.

The Model 642 is a portable manual operated hydraulic 2-
axis micropositioner designed for noise - free remote 
manipulation of recording electrodes while the  stereotaxic 
experiment is isolated inside of an EMI shield.

The X -Y slave positioner mounts directly onto the  lateral 
slide of all Kopf Manipulators. Design includes our standard 
mounting configuration for mounting any Kopf manual or 
electronically controlled hydraulic Micropositioner for full 3-
axis remote electrode manipulation Additionally anyaxis remote electrode manipulation. Additionally, any 
standard Kopf stereotaxic accessory can be mounted directly 
onto the slave unit for 2-axis ultrafine manipulation.

Info per Info per l’Italial’Italia: : 
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SPECIFICATIONS
Master Control Unit: 8" L x 5.88" W x 4" H 

Control Knobs: Two 3" Diameter knobs with 100

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE

Via delle Azzorre 360 - 00121 Roma

tel:(+39) 06 45434179 - Mobile:(+39) 339 533.03.22

fax.(+39) 06 97253131 

fabrizio@kftechnology.it – www.kftechnology.it

Control Knobs: Two 3  Diameter knobs with 100 
calibrated divisions, .001 per division, 100 microns per 
full revolution.

Slave Unit: Maximum dimensional envelope 3.3" L x 
3.3" W x 2.3 H



MODEL 900M SMALL ANIMAL MRIMODEL 900M SMALL ANIMAL MRIMODEL 900M SMALL ANIMAL MRIMODEL 900M SMALL ANIMAL MRI
STEREOTAXIC INSTRUMENTSTEREOTAXIC INSTRUMENT
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Model 900M Small Animal MRI Stereotaxic Model 900M Standard AccessoriesModel 900M Small Animal MRI Stereotaxic

Instrument has been designed to successfully stabilize small 
animals for stereotaxic surgery including repositioning of the 
Head Holder Assembly within a MRI device without generating  
lectromagnetic interference.

A/P Bar - 18.70 mm square

A/P Bar length - 25.40 cm

Model 900M Standard Accessories

Model 900M-B MRI Head Holder Assembly

Dimensions: Material:

16" (40.64 cm) length

3.964" (10.07 cm) width

3.430" (8.71 cm) height

ULTEM-1000, 
NYLON 6-6 and 
Delrin

A/P Bar calibration - 100 mm each side of zero (ear bar 
centerline)

A/P zero to posterior end of bar - 12.70 cm Ear Bar Locator 
position - A/P zero

The A/P bar is compatible with Kopf manipulator Models 1460, 
1460-61, 1760SB and 1760-61SB.

Manipulator product specifications and options are located on

Model 900M-D Stereotaxic A/P Bar and Base 

Plate Assembly

Dimensions: Material:

17" (43.18 cm) length

10" (25.40 cm) width

4 026" (10 23 cm) height

Stainless Steel 
and aluminium

Manipulator product specifications and options  are located on 
catalog pages 62 - 65.

The design of the Model 900M-B MRI Head Holder Assembly 
allows easy access and removal from the stereotaxic base for 
insertion into MRI device.

Animals head position remains constant. The removable MRI 
head holder was designed to fit into a MRI device 12 cm 
diameter (or larger)

4.026" (10.23 cm) height

diameter (or larger).

Model 920M MRI Rat Adaptor features include a Nose and 
Tooth Bar Assembly offering various stereotaxic adjustments.

Dorsal/Ventral adjustment - 20 mm

Dorsal - 10 mm above ear bar zero

Ventral - 10 mm below ear bar zero

Adaptor Plate A/P adjustment - 46 mm

Ear Bars - Model 955M MRI Non-Rupture 45° Tip

Rat Ear Bars with fillable fluid marker tip included (6.3 mm sq. 
20 mm of calibration).

Another unique feature that this instrument offers are ear bars 
which can be filled with a reference fluid marker, such as 
Vitamin E or Mineral Oil. Ear bars have removable extensions.

Info per Info per l’Italial’Italia: : 
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Vitamin E or Mineral Oil. Ear bars have removable extensions. 
Once the animal is properly secured within the Head Holder, 
the back of the ear bar can be unscrewed and removed, this 
will assist when loading MRI Head Holder into small diameter 
MRI devices.

Quality, versatility and ability to perform are 
guaranteed by David Kopf Instruments. 
Combines student level operating simplicity with 
research quality and accuracy.

Permits accurate and reliable stereotaxic 
placement. Adaptable for use with a wide variety 
of small animals.

PHYSIOLOGY & NEUROSCIENCEPHYSIOLOGY & NEUROSCIENCE

gygy

Via delle Azzorre 360 - 00121 Roma

tel:(+39) 06 45434179 - Mobile:(+39) 339 533.03.22

fax.(+39) 06 97253131 

fabrizio@kftechnology.it – www.kftechnology.it



4 Channel Smoothflow Peristaltic Pump

Campden's Model 746-PP series is a peristaltic pump specifically designed to meet process laboratory liquid handling needs. The 
Model 746-PP series combines microprocessor speed control with a high-torque stepper motor. Chemical-resistant pump heads, 
equipped with 10 stainless steel rollers, set the performance standard in producing smooth, low-pulse flow and reproducible flow 
rates at higher pressures.

Manufacturing Standards, Meets applicable safety and EMC certification standards; UL and CE certified :Communication 
Interface RS-232 or GSIOC; Two TTL-compatible inputs for control of start/stop and direction of flow and one analog input (0–
5V) for variable control of motor speed

Environmental Conditions

• Indoor use 
• Altitude: up to 2000 m 
• Temperature range: 5–40°C 
• Air pressure: 75–105 kPa 
• Pollution degree: 1 or 2, in accordance with IEC 66 
• Humidity: Maximum relative humidity 80% for temperatures up to 31°C, decreasing linearly to 50% relative humidity at 

40°C

Standard flow rates (1, 2, 4, or 8 channels): 0.3 µL/min–30 mL/min at a maximum pressure of 0.5 MPa. High flow rates (2 or 4 
channels): 1 mL/min–220 mL/min at a maximum pressure of 0.3 MPa

Head Speed

Continuous adjustment from 0 to 48 rpm by 0.01 rpm increments up to 9.99 rpm and by 0.1 rpm 
increments above 10 rpm

Motor Speed Stability

0.5% for any variation of line voltage, torque, or temperature

Peristaltic Tubing Diameter

Standard model: 0.25–4 mm (ID)
High-Flow model: 2–8 mm (ID)

Power Requirements

Frequency: 47–63 Hz
Voltage: 90–132 or 180–264V; mains voltage fluctuations not to exceed ±10% of the nominal voltage
Consumption: Full load 45W at 220V; no load 35W at 220V

Pump Heads

Standard model: 1-, 2-, 4-, or 8-channel heads with 10 stainless steel rollers per head 
High-Flow model: 2- or 4-channel heads with five stainless steel rollers per head

Software

Via UniPoint™ System Software or Trilution™ Software

Dimensions (w x d x h)

15 x 17.5 x 18 cm (5.9 x 6.9 x 7.1 in.)

Weight

4 kg (9 lbs.)

KF Technology Srl

Info: Fabrizio Barbieri 
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PICOSPRITZER® IIIPICOSPRITZER® III

Pressure Systems for Ejection of Picolitre Volumes in Cell Research

The PicoSpritzer® III is a self-contained rack-
mountable system which supplies repeatable 
pressure pulses. Intracellular applications range 
from femtolitre ejections of RNA into 50µm 
diameter cells, up to nanolitre ejections into 
oocytes. Extracellular applications range from 
delivery of picolitre volumes of neuroactive 
substances to neurons during intracellular 
recording up to chemical stimulus delivery to 
complete organisms.
The heart of the PicoSpritzer is its special high 
speed valve offering precise control of ejection 
volumes and millisecond range ejection times. 
Although volumes ejected are linear with both 
pressure and time the pulse duration has a 
greater dynamic range with more accurate and 
reproducible settings. This pulse duration is likely 
to be changed frequently during the course of an 
experiment while once established, pressure 
settings will be changed relatively little on a daily 
basis.
The pulse duration is controlled by a 3-digit 
thumbwheel switchable to read in milliseconds, 
seconds or minutes. A pulse may be initiated from 
a front panel button, a remote push-button, 
footswitch or external TTL pulse.

PICOSPRITZER MODELS
Picospritzer III is available as a single or two 
channel unit each of which can be triggered 
independently. Single channel models have built-
in second channel expansion capability so can be 
converted to two channel simply by addition of a 
second valve box with tubing and connectors.

Single or two-channel PicoSpritzers can be 
converted to a Vacuum Loading PicoSpritzer by 
the addition of a special loading valve box. This 
uses both channels so a Vacuum Loading 
PicoSpritzer functions only as a single channel 
unit.

PRESSURE/VACUUM OPERATION
All PicoSpritzers require a source of clean dry 
compressed air or nitrogen for their operation. In 
vacuum versions the vacuum is generated by 
venturi effect and this is therefore dependent on 
pressure setting and duration. 



SPECIFICATIONS  SPECIFICATIONS    
Useful Pressure Range 10-100 PSI, self-bleeding pressure regulator.

(Lower pressure ranges available)

Maximum Inlet Pressure 150 PSI. Do not use oxygen or combustible gas.

Pulse Durations 2 to 999 ms, 1ms intervals
.1 to 99.9 seconds
.1 to 99.9 minutes

Pulse Initiation Push button on panel, external stimulator, or
remote pushbutton / footswitch

Time Mark 5-volt TTL from channel one

Power Requirements Universal 90-250 V.A.C. 50-60Hz

Pipette holders:

P/N 050-00XX-110-1*
Standard straight holder with a .080 inch diameter by 1.5 inch long 
mounting rod.

P/N 50-00XX-120-1*
Standard holder with the .080 inch diameter mounting rod bent 90° at 
the midpoint.

P/N 50-00XX-130-1*
Standard straight holder with a .186 inch diameter by 3.5 inch long 
mounting rod.

P/N 50-00XX-210-1*
Straight recording holder with a .080 inch diameter by 1.5 inch long 
mounting rod. Recording is accomplished through the mounting rod.

P/N 50-00XX-220-1*
Recording holder with a .080 inch diameter mounting rod bent 90° at 
the midpoint. Recording is accomplished through the mounting rod.

P/N 50-00XX-230-1*
Straight recording holder with a .186 inch diameter by 3.5 inch long 
mounting rod. Recording is accomplished through a separate .080 inch 
diameter pin.

* Pipette holders (and gaskets) are available for pipettes from 1.0mm to 2.0mm in 0.2mm increments 
(plus 1.5mm). The two XX’s in the part number should be replaced by the pipette glass size in 10ths of 
millimetres. For example, part number 050-0012-130-1 would be for 1.2mm outer diameter pipettes.
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                                   Each of PTI's diverse fluorometer systems is designed with particular user needs in mind. The 

                                  QuantaMaster™ UV VIS spectrofluorometer is PTI's basic bench-top fluorometer, and is designed 

                                   for the user who wants:

                                        

                        An easy-to-use and reliable bench top fluorometer that has the best sensitivity for quick and accurate 
m                     measurement of fluorescence or phosphorescence signals. A bench-top fluorometer with the unique 
                        additional versatility that only PTI open architecture provides. 
                       The best all-around spectrofluorometer for the majority of applications 

                                    General Applications 

● Millisecond kinetics 
● DNA binding 
● Intracellular ion concentrations (Ca++, pH, etc.) 
● Phosphorescence 
● Membrane potential 
● FRET 
● Polarization/Anisotropy 
• Stopped Flow 
• Chemi-and bioluminescence 
• Fluorescence kinetics 
• Fluorescence ratios 
• Excitation ratios 
• Dynamic anisotropy 
• Steady state 
• Fluorescence 
• Solid fluorescence 
• Temperature dependant fluorescence 



• Intracellular Ion Determination (Ca++, pH, etc.) 
• LRET 
• Intrinsic Fluorescence of Proteins 
• Photoluminescence of OLED devices 
• Thin Films 
• Single Photon Counting 
• Analog Detection 
• Quantum Yield studies of solids and solutions 
• 4 Position peltier for higher throughput when doing long protein folding studies. 
• Impurity detection 
• Cell suspension work 

• General Information 

The QuantaMaster™ is an easy-to-use, open architecture spectrofluorometer with extremely 

high sensitivity. The QuantaMaster™ UV VIS fluorometer is very easy to use. Just insert the 

sample and the measurement and analysis are all under keyboard control. One can even 

automate measurement by means of easy to write macros. With a signal to noise of 10,000:1, 

the QuantaMaster™ UV VIS is the most sensitive bench-top fluorometer on the market 

today. Sensitivity in a fluorometer determines the ultimate analyte detection limit. Sensitivity 

defines: how small a quantity can be detected, how long the measurement will take and how 

accurate the measurement will be. The ability to measure minute amounts of a substance 

can also save money, particularly in situations where expensive reagents or precious biological 

materials are used. The QuantaMaster™ UV VIS is unique as a bench top fluorometer in that it 

offers a modern open architecture design, which is normally only found in much higher 

priced research grade fluorometers. The open architecture design offers some great benefits, 

such as: accommodating more options, capability of other fluorescence measurements such as 

very short lifetimes, coupling to a microscope, and is easily upgraded. 

A continuous high-pressure xenon lamp provides a virtual point source broadband excitation 

illumination. Excitation and emission wavelengths are selected by means of auto-calibrated,

computer-controlled, scanning QuadraScopic™ monochromator with continuously variable 

slits. QuadraScopic™ monochromators come with two entrance and exit ports that provide for 

additional excitation sources and/or detectors. Also included as standard in the roomy 

QuadraCentric™ sample compartment are: a 10 x 10 mm thermostatable cuvette holder equipped 

with a variable speed stirrer, high efficiency quartz optics, filter holders, active excitation 

                                 correction, lid activated emission shutter and one quartz cuvette. In addition, there is plenty  of

                                   room for numerous options, such as: polarizers, solid or powdered sample holder and other 

                                  accessories. The system offers two types of detection: analog for measuring highly fluorescent 

                                  substances and photon counting for very weak fluorescence.

Installation, software, computer, interface and everything that you need in a turnkey system are

 included in the basic price. Optionally, you may supply your own computer for data acquisition 



and reduce the price of the system.

Key to Figure
1 Arc lamp housing
2 Adjustable slits
3 Excitation monochromator
4 Sample compartment
5 Baffle
6 Filter holders
7 Excitation/emission optics
8 Cuvette holder
9 Emission port shutter
10 Excitation correction unit
11 Emission monochromator
12 PMT detector
(excluding computer and electronics) 

• contact distributor : 
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      Table Top Laboratory Animal Anesthesia System

●         One dial setting delivers a consistent and safe anesthetic level. 

• Manuals include a "cookbook" protocol which can easily be adapted to 
your facility's SOP. 

• All waste gases are scavenged for easy evacuation. 
• Breathing circuits allow flat, prone or supine positions with head access. 
• Suitable for mouse, rat, hamster, gerbil,

guinea pig, ferret, rabbit, cat, dog or small swine. 
• Positive sealing gasket on induction chambers minimize exposure to any 

waste gases. 
• Can be connected to in-house evacuation, a fume hood or a disposable 

charcoal filter for complete mobility. 

                 Suitable for Models: Mouse Rat Hamster Rabbit Ferret Guinea Pig Cat Dog Small Swine 

Complete systems include a precision, agent-specific vaporizer; oxygen 
flowmeter; oxygen flush valve; non-rebreathing circuit; mouse- and rat-
sized nosecones; induction chamber; waste gas filters; and oxygen supply 
hose. You need to add oxygen, anesthetic agent and models.

KF Technology Srl 
tel.(+39) 06 454.34.179 - info mobile:(+39) 339 533.03.22 - 
fax.(+39) 06 9725.3131- SkyPe : kft2002
fabrizio@kftechnology.it - www.kftechnology.it 



  

Vibrating Microtomes

• The Campden 7000smz vibrating microtome, for the finest preparations for visual patch clamping. 
• Sub-micron z-axis error at all speeds and amplitudes 
• Visual patching of neurological tissue, heart, and lung have all been published on the previous generation 

machine. The new machine is better!

Temperature Controlled Standard Tissue Bath 
Model  7600 
Tissue Bath Coolers for Campdens Vibrating Microtomes - Model 7600 series 

Contact info :Fabrizio Barbieri
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Avisoft Bioacoustics
Kirchstr. 11
13158 Berlin
Germany

Fax: +49 30 48476987

www.avisoft.com

Avisoft-RECORDER
Avisoft-SASLab Pro is a powerful Windows application for 
investigating animal sound communication. It provides a 
broad range of processing and analysis tools that can greatly 
increase the efficiency in extensive sound analysis projects.
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Avisoft-SASLab Pro is compatible:
● Supports all common sound cards, compact flash and 

harddisk audio recorders
● Imports uncompressed soundfiles that have been 

recorded with third-party sound recording/processing tools 
(.WAV .AIF, .SND, .AU, various binary formats and .txt)

● Exports images and measurement results either as files 
(.wmf .bmp, .tif, .txt, .htm, .xml, .sql), via the clipboard or 
through DDE directly into Excel

● Flexible cursors for measuring spectrogram structures
● Versatile automated sound parameter measurement and 

classification facilities (event detection, analysis, 
classification and statistics)

● Automated classification of syllables by means of 
spectrogram cross-correlation with templates

● Labeling option for single point and time section labels
● Synthesizer for generating artificial songs and calls by 

mouse drawing of the parameter evolution (fundamental 
frequency, envelope, harmonics, frequency and amplitude 
modulation). 

● A dedicated pulse train analysis tool supports the 
investigation of temporal patterns of both simple pulse 
trains or series of sound bursts (e.g. song elements)

● Georeferencing .wav files that have been recorded with a 
digital field recorder by using GPS track log data

● and much more ...

Avisoft-SASLab Pro is comprehensive:

● Long-term monitoring and recording both in the laboratory 
and in the field.

● Pre-trigger recording of sporadic vocalizations.
● Multichannel real-time spectrographic display.
● High-speed harddisk-recording with sampling rates of up 

to 1 MHz with various data acquisition boards and 
soundcards.

● Payback with both standard soundcards and high-speed 
output streaming devices (with playlist support).

● USV monitoring option for counting and measuring rat or 
mice ultrasonic vocalizations with optional batch mode 
capabilities for processing large numbers of animals in 
USV drug testing procedures.

● Acquiring GPS location data from NMEA 0183 compatible 
GPS receiver units and logging the geographic locations 
of the recorded .wav files into common .gpx or .kml files. 

Avisoft-RECORDER is a versatile PC-based multichannel 
triggering harddisk recording software that has been 
adopted to the special needs of bioacoustic research.
Possible applications are:

Visit www.avisoft.com for further information.



Avisoft Bioacoustics UltraSoundGate 
PC-based ultrasound recording and playback systems 
for applications both in the lab and in the field

IBM-compatible PC, 600 MHz or 
more with at least one USB 2.0 port, 
running Windows XP or Vista

System requirements

Recording ultrasound has never been easier!

TTL-compatible digital input

A peak level and overload 
indicator helps adjusting 

the gain appropriately.

A rugged input 
connector 
allows to attach 
various 
microphones or
other signal 
sources

Acoustic monitor
(bat detector
functionality)

Rugged USB interface
for streaming the digitized 

ultrasounds into a laptop PC
(bus-powered operation)

The UltraSoundGate system has been developed by 
Avisoft Bioacoustics having more than 16 years of experience in 
designing animal sound analysis software, digital signal processing 
systems and ultrasound recording / detecting equipment.

The trigger button allows to control
the Avisoft-RECORDER software remotely

Gain control knob 
with a wide 40dB 
control range

Its modular concept allows to optimize the system
for a wide range of different applications

Direct sampling
at up to 1 MHz at

16 bit resolution enables
superior sound quality.

The rugged and compact
unit is made of high-
quality components.

It's aluminium housing
provides maximum

reliability in the field.

Powerful Recording Software

Very sensitive externally 
polarized solid-dielectric 
condenser microphone
with a flat frequency
response between 
15 and 200 kHz.

The accompanying Avisoft-RECORDER USGH software
saves the incoming sounds onto the PC harddrive and

provides a real-time spectrogram display, numerous
triggering options including sound-activated and timer

controlled modes. A GPS data acquisition option supports
the geographic documentation of field surveys.

UltraSoundGate 116Hm for hand-held
use in the field

UltraSoundGate 116H for lab use

USG 416H (4 channels)

USG 1216H (12 channels)
UltraSoundGate Player 116

Dynamic
speaker

Electrostatic
speaker

The 
optionally 
available
universal 
notebook
carrying frame 
can hold the 
USG 116Hm,
a GPS receiver 
and the notebook 
computer

The electret condenser microphone 
is very compact and rugged

(better reliability in 
humid environments).

The optional
Polaroid transducer

capsule provides maximum
sensitivity around 50kHz.

Charge amplifier with
adjustable high-pass filter

for connecting
passive hydrophones

Power module and
low-noise preamplifier
for directly connecting

1/4“ or 1/8“ measurement
microphpnes
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AUTOCLAVE DA LABORATORIO

Questo apparato è stato progettato, costruito e testato secondo la Direttiva Europea 2004/108/CE 
(compatibilità elettromagnetica EMC), alla Direttiva Europea 2006/95/CE (bassa tensione BT) e alla norma 
CEI EN 61010-1:2001 e CEI EN 61010-2-041. 
Pentola di sterilizzazione da 20 litri in acciaio inox conforme ai requisiti della direttiva 97/23/CE (PED). 
DESCRIZIONE : L'autoclave mod. 760 è una autoclave a vapore che genera una pressione di esercizio di 1 
atm., corrispondente ad una temperatura di sterilizzazione di 121°C.
E' adatta per la sterilizzazione di terreni per colture cellulari, vetreria e rifiuti ospedalieri o di laboratorio.

CARATTERISTICHE

Dimensioni interne pentola: Ø 280 x 330 h mm.
Dimensioni d'ingombro: 415 x 360 x 500 h mm.
Capacità pentola: 20 Litri.
Peso: 19 Kg. 

AUTOCLAVE MOD. 760 

http://Www.kftechnology.it/


This equipment has been designed, built and tested following the European Directive 2004/108/CE (EMC 
Electro-magnetic compatibility), in conformity with the European Directive 2006/95/CE (BT low tension), and 
the normative CEI EN 61010-1:2001 and CEI EN 61010-2-041.
Stainless steel sterilization pot, volume 20 litres in accordance with the requirements of Directive 97/23/CE 
(PED). 

DESCRIPTION 
The autoclave mod. 760 is a vapour autoclave that operate at 1 atm pressure, that correspond at the 
sterilization temperature of 121 °C.
Suitable for sterilization of cell culture media, glass and medical or laboratory waste

OPERATING FEATURES 

Inner pot dimensi ons: Ø 280 mm. - 330 h. mm.
Overall dimensions: 415 x 360 x 500 h. mm.
Pot Capacity: 20 litres
Weight: 19 Kg. 

ACCESSORI / ACCESSORIES 

A richiesta vari accessori: cestello in acciaio inox con coperchio, cestello forato in acciaio inox, sacchetti 
termoresistenti, termometro sul coperchio, timer 0-120 min.
Accessories on request: stainless steel basket with lid, perforated stainless steel basket, heat proof bags, 
temperature indicator on the lid, timer 0-120 min. 

WWW.KFTECHNOLOGY.IT 
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Stufa ad alta tecnologia adatta a tutte le applicazioni termostatiche dove necessita una particolare precisione.
S truttura esterna in acciaio trattata con vernice epossidica antiacido.

Struttura interna in acciaio inox Aisi 304 con angoli arrotondati.
Porta a doppio isolamento dotata di guarnizione in gomma siliconica per garantire un'ottima tenuta.

Isolamento termico con fibra minerale naturale.
Controllo della temperatura tramite termoregolatore digitale P.I.D. per garantire una buona stabilità.

Range di temperatura da + 50 °C a + 280 °C. Precisione ± 3 °C a 105 °C.
Precisione display ± 1 °C.

Per un'ulteriore protezione l'apparecchio è dotato di un termostato di sicurezza con allarme visivo e ripristino 
manuale.

Ripiani interni in acciaio grigliato anti ribaltamento regolabili in altezza.
Pannello comandi isolato termicamente.

Camino di sfiato con regolazione manuale del flusso Ø 32 mm. situato nella parte posteriore.
Elementi riscaldanti non a contatto con la camera interna ma in pre-camera per garantire un riscaldamento 

uniforme. Interruttore bipolare con indicatore luminoso.
Alimentazione 230 V – 50 Hz (a richiesta 400 V).

Costruita secondo le norme C.E.I. (66.5).
Classe 2, DIN 12880.

STUFA DIGITALE A CONVENZIONE NATURALE



McIlwain Tissue Chopper

McIlwain Tissue Chopper 
Model
The McIlwain Tissue Chopper was designed to prepare 
samples of tissue for metabolic experiments and is 
particularly suitable for small and irregular samples for 
biopsy or from small organs. 

McIlwain Tissue Chopper with Petri Dish Modification 
Model

Modification allows usage of a standard 60 mm petri dish 
instead of the chopping disc. 



Pulse Oximeter VETEQuipment

Item Number: 982205 

A non-invasive monitor which gives a steady real time 
reading of the blood oxygen saturation as well as the 
patient’s pulse rate. 

NOT for use with rodents.

• High and low adjustable alarms.
• Built in-printer.
• Hand-held unit runs on four “C” batteries.
• VetSat sensor with two clips
• Extension cable
• 12 rolls of printer paper
• Protective boot.

A non-invasive monitor which gives a steady real 
time reading of the blood oxygen saturation as well 
as the patient’s pulse rate. 

Item Number: 982732 

  

V-SAT Sensor for N20-PAV Pulse Oximeter 

One side of the sensor contains two light-emitting diodes, 
the other has a photo detector which measures the amount of 
red and infrared light that has been absorbed by the 
hemoglobin in arterial blood. This sensor is specifically 
designed for veterinary use and can be clipped in a variety 
of places, including ears, tongues, lips, paws, prepuces and 
vulvas. 

Fabrizio Barbieri  (ceo)
**********************
KF Technology Srl
Office: Via Amedeo Bocchi 84 - piano terra - int. 8 - 00125 Roma
(+39) 06 454.34.179 - info mobile:(+39) 339 533.03.22 - fax.(+39) 069725.3131- SkyPe : kft2002 
fabrizio@kftechnology.it - www.kftechnology.it
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Rat Standard Chambers

Front / Top Loading Operant Chamber 
Model  80003 
Built for long-lasting durability and easy cleaning, our 
front / top-loading operant chamber is constructed of .032 in 
stainless steel and .25 in polycarbonate. The base is made of 
high density polyethylene that is stain- and scent-resistant. 
Comes included with removable shockable grid rod floor. 

Front / Top Loading Operant Chamber for Rats 
with No Shock Floor 
Model  80003NS 
Built for long-lasting durability and easy cleaning, our 
front / top-loading operant chamber is constructed of .032 in 
stainless steel and .25 in polycarbonate. The base is made of 
high density polyethylene that is stain- and scent-resistant. 
Comes included with No Shock Floor. 

Fabrizio Barbieri  (ceo)
**********************
KF Technology Srl
Office: Via Amedeo Bocchi 84 - piano terra - int. 8 - 00125 Roma
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 Programmable Peristaltic Pump NE-9000

Description:
• Have a need to accurately f il l multiple bottles, vials or other containers with a liquid? 
The learn and repeat mode of the NE-9000 Peristaltic Pump f rom New Era Pump systems makes even  
the smallest of businesses highly productive r ight f rom day one & MORE ....

Features:
• Dispense and withdrawal pumping
• Dispense and withdrawal volumes separately accumulated
• Programmable dispense volumes
• Non-volatile memory of all operating parameters and pumping program
• Programmable Phases allowing complex pumping applications and interaction with external devices.
• RS-232 bi-directional control
• Worldwide power supplies available
• Built-in pump network driver. Pump network supports up to 100 pumps and other devices
• Two modes of RS-232 control, Basic and Safe. Safe mode provides communication error detection,
loss of communication detection, and automatic transmitting of alarm conditions.
• TTL I/O with software filtered control inputs to eliminate glitches and ringing on the control inputs.
• Configurable TTL operational trigger.
• Power Failure Mode: Restarts the Pumping Program after a power interruption
• Audible Alarm

mailto:info@kftechnology.it


Rack 

Una struttura portante in acciaio da 2mm, è  composta da 2 montanti 19", 2 traverse superiori e 2 
traverse inferiori fissabili a pavimento.  529X351x2145h mm.   Colore: nero 

http://www.kftechnology.it/prodotti/Catalogo_KFTechnology2009.pdf


IMPORTANTE: è disponibile il ns catalogo on-line..... www.kftechnology.it 
A heated procedure surface with downdraft anesthetic gas evacuation.

• Minimize personnel exposure to trace anesthetic gases by connecting the DSx to your 
in-house suction or an auxiliary vacuum pump to evacuate gases from the nosecone area of 
the patient. When used correctly, the DSx will become an essential part of your anesthetic 
evacuation protocol. 

• Patient recovery is safer and faster because the DSx connects to any warm water-circulating pump, 
providing maintenance of vital body heat without danger of burns. 

• Built-in anchor points allow you to easily stabilize the patient. 
• This sealed unit, constructed of durable stainless steel, stands up to hand cleaning and disinfectants or, 

can be run through your cage washer. 

           DSx Vented Warming Table
DSx Vented Warming Table 
Dimensions: 16"W x 11.5"D x 1.25"H
Item Number: 965500 
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