
For researchers requiring a full 
featured Isolated Heart system Radnoti 
has bundled a state of the art package 
in the S-series heart system.  Capable 
of donor hearts ranging from Mouse 
through Rabbit and configurable for 
all langendorff modes and Isolated 
Working Heart.  The S-series system is 
fully accessorized with Gold Standard 
products for obtaining ECG, Pacing 
and Stimulation, Perfusate Flow, 
Ejection Flow, Perfusate Pressure, 
Ejection Pressure, Left Ventricular 
Pressure, Left Ventricular Pressure 
Volume Loop Measurement, Buffer Ion 
and O2 measurement for inflow and 
out flow.

Available intact as a turnkey package 
or by modular component, the 
Radnoti Isolated Working Heart 
solutions cover every aspect of your 
research requirement.

The bundle is centered arround the 
Radnoti 130101EZ Working Heart 
System.  Additional heart chambers 
have been provided for easy change 
over to larger donor hearts.   For 
Pressure Volume Loop  
measurements Scisense PV catheters 
are provided in apropriate sizes 
for rat, mouse and rabbit.  Radnoti 
balloon catheters and latex balloons 
are provided for traditional LVP 
measurements for Rat and larger 
donors.  For flow measurements the 
new Radnoti IUF 1000-Plus flow  
meters are specified providing 
accurate flow measurements down to 
5ml per minute..  Three Radnoti micro 
pressure transducers are provided 
enabling avdedicated perfusion 
pressure measurement, a dedicated 
ejection pressure measurement and 
a third unit dedicated for use with 
the traditional LVP balloon catheter 
assemblies for rat and larger donor 
animals.  Scisense octapolar ECG 
Catheters are provided in the 1.2f, 
1.9f and the Large Animal versions 
allowing for state of the art ECG 
measurements via intracardiac 
placement.   

The intracardiac placement greatly 
reduces noise and artifact.   
The user can select in pairs from any of 
the 8 electrodes to determine action 
potentials at various points within 
the heart. Parameters determined 
with Scisense electrophysiology 
catheters include conduction times, 
HIS potentials, nodal properties and 
refractory periods.

For ion measurements and O2 
measurements the Micro Electrodes 
MI710 combination pH and MI730 
O2 electrodes are provided to allow 
precise monitoring of the perfusate 
media at both the inflow and outflow.

For stimulation the Astromed/ 
Grass-Telefactor S88 Square Pulse 
stimulator, an industry bench mark, 
is specified. To acquire and process 
the signals the ADInstruments Power 
lab Ml880PHP, providing powerful 
acquisition and analysis features with 
an unmatched ease of use. The S-series 
Isolated heart system is an extremely 
powerful yet flexible research solution 
giving the researcher a broad depth in 
Isolated heart experimental capability.

Radnoti 
Glass Technology, 

Inc.

227 W. Maple Ave

Monrovia, Ca  91016

800 428-1418 

626 357 8827

626 303 2998 fax

www.radnoti.com
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rt Heart System
The Radnoti Working Heart System 
130101EZ permits the researcher to 
create both constant pressure and 
constant flow re-circulating and  
non-re-circulating Langendorff  
preparations.  Any of these  
preparations may be paced or 
spontaneously beating. The S Series 
system can be instrumented to 
measure left ventricular pressure, 
cardiac output and coronary flow, 
as well as surface fluorescence, 
luminescence and absorption. 

This version of the working heart 
system uses a peristaltic pump 
to generate the hydrostatic head 
(60mm Hg nominal, adjustable) for 
the constant pressure Langendorff 
preparation that initially sustains 
the heart. A second peristaltic pump 
is provided to accomdate larger 
animals.  Perfusate is drawn from 
the water jacketed reservoir, routed 
through the atrial bubble trap and 
diverted up to the aortic bubble 
trap at the atrial cannula.  After the 
heart has stabilized, the researcher 
changes the state of the 3-way valve 
at the atrial cannula to switch from 
retrograde to working heart mode 
by directing perfusate into the left 
atria under hydrostatic pressure 
(5 mm Hg nominal, adjustable). 
The perfusate then enters the left 
ventricle and is pumped by the heart 
against an adjustable pressure head 
set by the researcher. After load 
may be adjusted on the aortic line 
to vary resistance by incorporating 
the supplied compliance loop on 
the aortic side during working heart 
mode. Buffer may be directed to 
waste following the compliance loop 

or directed to the 130144 Membrane 
Oxygenating chamber for re-gassing 
and returned to the heart.  At this 
point the main 2-liter buffer reservoir 
supply may be omitted from the 
circuit and a nominal fixed volume 
(set by the researcher) re-circulated 
through the system. 
The benefit of a pump fed compliance 
chamber used to generate the 
constant pressure Langendorff is 
that the researcher does not have to 
reposition elevated supply reservoirs. 
The heart chamber, components, and 
key perfusate lines are water-jacketed 
for superb temperature control. 
As with all Radnoti systems 
the, modular design allows for 
extreme flexibility and system 
reconfigurations. 



Water Jacketed Reservoir

Atrial Bubble Trap

Membrane Oxygenator

Hi-Tech Heart Chamber

Post Heart Buffer Reservoir

Compliance Reservoir

Fluid Inlet O2 Bubbler

Water Jacketed Flex Tube

Aortic Bubble Trap

Compliance Loop Bubble Trap

•mouse hi tech heart chamber  mouse/rat 
(included)
•medium hi tech heart chamber rat/rabbit 
(included)

�
S Series

Isolated Heart
radnoti.com
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rt Pressure Volume Loop Measurement
Scisense PV catheters for rodents are 
comprised of two components:

2 pairs of conductance electrodes (outer 
excitation electrodes and innersensing 
electrodes) and a high fidelity pressure 
sensor. The pairs of rings are spaced so that 
one set is situated at the apex and the other 
set at the base of the heart. The solid-state 
pressure transducer is located between the 2 
pairs of conductance electrodes.

The outermost conductance electrodes (distal 
and proximal ends of the catheter) inject 
a current into the heart that generates an 
electric field.

As luminal volume in the heart changes  
during the cardiac cycle, the conductivity 
value measured between the innermost  
sensing electrodes will change  
proportionally. This conductivity value is 
then applied to an accepted volume formula 
(Baan’s equation) to generate a real-time 
volume signal. The state-of-the-art hardware 
outputs an analog voltage that is  
proportional to this volume change. 

Polyimide Tubing:
Provides ideal balance of flexibility and rigidity, ensuring easy insertion 
and maneuverability

Will not fray like many other catheter materials which, over time, will 
irritate vascular lining and valves

Small diameter of tubing minimizes impact on aortic flowresulting in 
more physiologic LV data

Smooth Profile:
Reduces potential damage to endothelial lining during catheterization

Allows for easy passage through aortic valve (can be inserted and withdrawn 
repeatedly)

Ability to pass through remodeled arteries

High-fidelity Pressure Sensor:
High frequency response maintains signal integrity 
and prevents damping or attenuation of signal

No motion artifact or overshoot as with conventional fluid-filled catheters

10μV/V/mmHg sensitivity provides higher measurement resolution than any 
other sensor on the market

Pressure membrane recessed for protection

Vented to atmosphere to correct for barometric pressure

Pressure and volume at the source from a single instrument
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Variable sized hearts: 
There are many models of cardiac dysfunction 
(mouse, rat, rabbit) where the size of the 
ventricular cavity varies over time and using a 
volume catheter with a fixed  
segment length may not be ideal. For example, 
in heart failure mice and diabetic rats,  
intraventricular dimensions can change  
substantially such that the standard ring spacing 
for the conductance segment no longer sits at 
the apical and basal limits of the chamber. An 
innovative solution offered by Scisense is our 
Variable Segment Length (VSL) Technology.

Isolated working heart studies: 

Isolated heart preparations allow for 
measurement of cardiac function without 
the influence of neurohormonal factors. 
Furthermore, the isolated heart model 
eliminates any impact  
anesthetics may have on function. For some 
time, it has been possible to study function in 
the isolated working rat heart and in recent 
years, more literature is being published citing 
the use of an isolated working murine heart.
Until now, because of the resistivity values of 
blood replacement solutions, it has not been 
possible to use conductance technology to 
derive  
volume in the isolated heart model. The FV898 
VSL control box addresses this research  
segment.

FV896 PRE SSURE -VOLUME CONTROL BOX:

Scisense PV catheters connect to a state-of-the-
art control box with

signal conditioning and amplification circuitry. 
The PV control box

outputs amplified analog signals for collection 
and analysis by any

commercially available computer acquisition 
and analysis system.

Enlarged Heart S3 S4

Scisense VSL catheters:
Have a series of conductance rings situated  
proximal to the pressure sensor

Have up to 4 different segment lengths (S1, S2, S3, 
S4) that can be placed on one catheter  
providing versatility and flexibility when  
studying hearts of different sizes

Scisense VSL hardware allows for easy and quick  
selection of any one of the 4 segments on the  
catheter to be used for measuring volume

FEATURES/BENEFITS – PV HARDWARE:

LED display for pressure and conductancevoltage  
output

2-point electronic calibration with balance control for 
pressure

Separate electronic conductance calibration for mouse 
and rat volumes

Controls mounted on 15 degree angle for easy user  
access

Pressure output > 2 V/100 mmHg (no additional  
amplifier needed)

Small Heart S1
Normal Heart S2 S3
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rt Pressure Transducer
The Radnoti 159905 Micro Pressure & 
Amplifier was designed to replace the larger, 
ungainly dome or flow through pressure 
transducers in all applications, especially 
those such as the Langendorff or working 
heart systems where several pressure 
transducers must be used in close quarters 
in a temperature regulated environment. The 
compact, space-saving design incorporates a 
solid-state technology amplifier system. The 
Radnoti transducer easily fits into any female 
luer lock port and takes up little more space 
than the existing luer port.  

The Radnoti transducer and amplifier are 
priced competitively and have improved 
frequency response compared with the 
older style dome or flow through pressure 
sensors and amplifiers. For experiments 
where cost, ease of use and space are issues, 
such as in isolated heart or blood vessel 
perfusion experiments, the Radnoti Micro 
Pressure transducer is the ideal solution

SPECIFICATIONS:

Pressure Range - 00-400 mmHg

Over Pressure - 600 mmHg

Ambient Pressure Range - 670-800 mmHg 

Analog Input Bandwidth Frequency Response Drift - 1% of scale per 12 hours

Accuracy - 1% of Full Scale

Linearity - 0.1 mmHg

Analog Bandwidth/Sample Rate Pressure - 500Hz/1Khz; 2x over sampling

A/D Resolution - 20 Bits

Analog Output - 0-3 VDC from 0-300 mmHg

Length of Cable - 16” / 40 cm

Amplifier Dimensions - 53x33x16 mm (LxHxW)
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LVP Balloon & Catheter Combo 
for Rat and Larger

Scisense ECG

Latex Balloons are used for measuring isovolumetric contractile forces in the left ventricle of isolated  
perfused hearts. These latex balloons are available in several different sizes to be used with hearts from 
rats up to pigs.  Review the table to select the right size balloon for your application. These latex baloons 
are not suitable for mice hearts due to the rigidity of the latex material.  These Latex Balloons are sold 
in packages of 10 balloons. There are also convenient sample kits available that contain a selection of 
various sized balloons.

Scisense smallest re-usable minimally invasive catheter measures only 1.1 French in diameter, allowing it 
to be used in mice as early as five days old. Entry points include the Carotid artery, the Esophagus and  
theJugular vein in vivo aorta or atria in vitro.  Scisense also offers a 2 French size for Rats and other sizes 
on request.  Some typical parameters determined with Scisense electrophysiology catheters include 
conduction times, HIS potentials, nodal properties and refractory periods.potentials, nodal properties 
and refractory periods. Key specifications are as follows:

- Catheter Material: Polyimide tubing

- Catheter Sizes: 1.1 F (0.37 mm) and 2F (0.64 mm)

- Effective Length: 15 cm (6”)

- Electrodes: Platinum, 0.25mm long

- Electrode Spacing: 0.5mm and 1.0mm, or on request

- Connector Type: Redel 8-pin

This electrophysiology catheter can be used for both pacing and recording, and will operate with  
mostcommercially available stimulators and amplifiers.

Balloons provided:

Size 4 Latex Balloons

Size 5 Latex Balloons

Size 8 Latex Balloons

Size 10 Latex Balloons
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rt Analog/Digital Flow Meter

Radnoti IUF-1000 Non-Invasive Inline Ultrasonic Flowmeter 
(no moving parts) 

The Radnoti IUF-1000 Plus consists of an inline flow sensor 
and externally mounted controller unit. The flow sensor is 
a straight-through PFA tube that uses ultrasonic sensing 
technology to measure the flow rate. There are no moving 
parts or mechanical seals.  The Controller Electronics 
receives the raw flow rate signal from the sensor and 
provides flow rate information in terms of analog output, 
pulse output, serial and LCD. The output signals are user-
scalable.

This flowmeter uses a non-intrusive method to determine 
the flow rate of the liquid. Two piezoelectric rings 
(transducers) are mounted on the outer diameter of the flow 
tube and are excited producing a vibration. Alternately each 
transducer’s ultrasonic disturbance transmits through the 
tubing wall and is propagated along with the liquid flow 
and back against the flow. The propagation wave velocity 
varies with flow rate and is proportional to flow rate. The 
flow rate can be determined by measuring the variation of 
these propagationwave velocities. 

The Radnoti IUF-1000 Plus utilizes the latest digital signal 
processing (DSP) technology and features significant 
reduction of adverse influence of bubbles in measured 
fluids. Normally, ultrasonic flowmeters have difficulty in 
measuring fluid containing bubbles. This is because the 
bubbles interfere with ultrasonic signal passage. With our 
DSP technology and accumulated field experience, the 
measurement accuracy of fluids with bubbles capability has 
been remarkably improved.

Flow Range 0.5 to 600 mL/min

Accuracy ± 2% R.D. for flow rates over 50 mL/min

  ± 1 mL/min for flow rates under 50 mL/min

Repeatability ± 0.5%
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ION Selective Electrodes
MI-410 Micro-combination pH microelectrode

Measures volumes as small as 5 microliters.  Each combination pH electrode includes a bottle of  
reference solution.

SPECIFICATIONS: 

Total length:   15 cm   
Lead Length:       1 m   
Body (outer diameter):     6 mm   
Tip (outer diameter):         pH:  1.2 mm 
Ref + pH:     2.5 mm   
Response time:     5 to 15 seconds  
Depth of immersion:   1.5 to 2 mm  
Sensitivity pH:   0 to 14  
Temperature range:  -5o to 100o C  
Reference electrode type:   Solution and electrode 3M KCl and Ag-AgCl 

MI-730 Dip-type O2 microelectrode

The MI-730 Micro-Oxygen electrode features negligible oxygen consumption, fast response and requires 
less than a drop.  Each electrode is supplied with 6 assembled membranes and a bottle of electrolyte 
solution.

SPECIFICATIONS: 

Total length:    8.6 cm   
Lead length:    2 m   
Body (outer diameter):  3 mm   
Tip (outer diameter):    3 mm   
Response range:   0 to 100%  
Response time:    less than 20 seconds  
Depth of immersion:   0.1 mm  
Reference electrode type:  Ag  
Sensitivity:    1700 pA in air at 25oC  
O2 consumption in air at 25oC :  2.5 x 10-4 ul/hr gCl 

MV-ADPT Millivolt Adapter

For use with any Microelectrodes,Inc. pH/Ion Electrodes.  Please specify connector needed for 
interconnecting cable to adapter, when ordering.  We will provide the patch cord between the adapter 
and your measuring device.  Please specify this also when ordering. 

This adapter allows a pH/Ion Electrode to be directly connected to a voltage reading device (i.e. Strip 
Chart, A/D Board, DVM) without the need of a pH/Ion Meter.  You will need to do Nernst equations 
manually or with a computer.

SPECIFICATIONS: 

Size:    28.5 mm x 22.4 mm x 58 mm  
Power requirements:   1 lithium CR2032 3V battery  
Battery life:    5 years  
Weight:    70 grams  
Output:    1mV/mV Input  
Connectors:    LEMO 00.250 
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rt Pacing/Stimulation
The New S88X is a dual output, general purpose stimulator for nerve and muscle stimulation procedures. 
This new stimulator has touch-pad controls.  Applications extend from single cell to entire muscle 
stimulation. The two output channels can be operated independently or synchronized to produce 
complex paradigms. The outputs are non-isolated constant voltage monophasic, biphasic or twin pulses. 
Up to 9 sets of parameters can be saved for future use.

New features include:

• Digital controls – precise timing accuracy

• Bright display simplifies setup

• Independent or synchronous channel operation

• Monophasic and biphasic modes

• Dual train output

• High current output facilitates field stimulation

• New companion isolation units

• Software replacement via USB cable

SPECIFICATIONS 

Train Rate     (S1 and S2)    1/100 sec to 99 TPS 

Train Duration       1 msec to 99 sec 

Rate (S1 and S2)      1/100 sec to 1000 PPS 

Pulse Delay     (S1 and S2)    10 µsec to 99 sec 

Pulse Duration     (S1 and S2)    10 µsec to 99 sec 

Synchronous Outputs (TTL)     S1, S2, S1 Delay, S2 Delay, Train; 

     Front panel BNC connectors, 50 ohm, 10 µsec pulses, can   
     source/sink 20 mA peak  

Synchronous Inputs (TTL)     Train Duration, S1 Delay, S2 Delay; 

     Front panel BNC connectors, 4.75 kohm pullup to 5 volts 

Stimulus Output      250 mV to 24 VDC (monophasic) ±250 mV to ±12 VDC (biphasic)  

Peak Output Current      1 A 

Output Protection      Yes, current limited 

Output Impedance      <2 ohms 

Maximum Power Out      24 W peak 

AC Power       115/230 volts, 50/60 Hz, 100 watts maximum 

Physical Size       19” W x 5.25” H x 12.5” D (48.3 cm x 13.4 cm x 31.8 cm) 

Weight       10 lbs. (4.5 kg) 

Regulatory       Safety: EN 61010-1:2001, UL 61010A-1, CSA C22.2 No. 1010.1-92

     EMC: FCC Part 15, Subpart B, Class B, EN 61326:1998 Class B
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Data Acquisition
The PowerLab 16/30 is a high-performance 
data acquisition system suitable for a wide 
range of research applications that require 
up to 16 input channels. Typical applications 
include human and animal physiology, 
pharmacology, neurophysiology, biology, 
zoology, biochemistry, and biomedical 
engineering. The unit is capable of recording 
at speeds of up to 400 000 samples per 
second continuously to disk (aggregate), 
and is compatible with instruments, signal 
conditioners and transducers supplied 
by ADInstruments, as well as many other 
brands. In addition to standard single-ended 
BNC inputs, the PowerLab 16/30 features 4 
differential Pod ports that allow for direct 
connection of Pod signal conditioners and 
appropriate transducers

The PowerLab 16/30 features: 
•Twelve general-purpose BNC analog inputs 

•Four optional single-ended (BNC)/differential 
(Pod Port) analog inputs 

•Two independent stimulator outputs 

•External trigger input and signal triggering 

•Wide range of low-pass filters 

•AC or DC coupling 

•Digital inputs and outputs for external 
instrument control 

•High-Speed USB 2.0 interface (supports USB 
1.1) for connection to Windows and MacOS 
computers 

•Can be rack mounted using a MLA190 Rack 
Adapter

Specifications (As tested at the time of 
printing and are subject to change)

 Analog Inputs

Number of inputs: 16

Input configuration: 12 dedicated single 
ended inputs; 4 inputs configuarable as

single ended or differential (through Pod port)

Amplification range: ±2 mV to ±10 V full scale 
in 12 steps

±10 V ±5 V ±2 V ±1 V ±0.5 V ±0.2 V ±0.1 V

±50 mV ±20 mV ±10 mV ±5 mV ±2 mV

Maximum input voltage: ±15 V

Input impedance: ~ 1 MΩ - 100pF

Low-pass filters: 1 Hz to 1 kHz in 2:5:10 steps; 2 kHz, 
25 kHz

AC coupling: DC or 0.15 Hz (software-selectable)

Frequency response (–3 dB): 25 kHz on 10 V range

DC drift: Software corrected

CMRR (differential): 80 dB

Input crosstalk: 75 dB minimum

Input noise: <350 μVrms referred to input on 10 V 
range

Pod Connectors

General features: Combined power, I2C and single-
ended or differential analog

input signals on one connector, supports Pods

Supply voltage: ±5 V regulated

Maximum current: 50 mA per pod port

Communications: 2-wire I2C

Signal input: Positive and negative analog inputs

Connector type: 8-pin DIN

Sampling

ADC resolution: 16 bit (313 μV resolution on 10 V 
range)

Linearity error: 2.5 LSB (from 0 to 70 °C)

Maximum sampling rates: 200 kHz on one or two 
inputs

100 kHz on 3 or 4 inputs

40 kHz on 5 to 8 inputs

20 kHz on 9 to 16 inputs
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rt List of Components

130101ez 1

IUF1000-Plus 3.0 3mm tubing flow meter 2

IUF1000-Plus 6.0mm tubing flow meter 1

170423 Flexible Balloon Catheter Assembly 2

170404 Size 4 Latex Balloons 10pk 2

170405 Size 5 Latex Balloons 10pk 2

170408 Size 8 Latex Balloons 10/pk 2

170110 Size 10 Latex Balloons 10/pk 2

Heart System

FT212B Rat Pressure Volume Catheter 2

FT112B Mouse Pressure Volume Catheter 2

FT312B-VSL-11/14/17/20 Rabbit VSL Catheter 2

Cardiosoft Pro PV Loop Analysis Software 1

FV898B VSL Pressure Volume Control Box 1

FR882B Calibration Cuvette 1

FR382B Calibration Cuvette VSL

Pressure Volume Loop Measurement

Analog/Digital Flow Meter

159905 Micro Pressure Transducer 3

Pressure Transducer

LVP Balloon & Catheter Combo Rat and Larger

FT113A Mouse Octapolar ECG Catheter 1.2F 1

FT213A Rat Octapolar ECG Catheter 1.9f 1

FT713A Large Animal Octapolar ECG Catheter 7F 1

F1893A Electrophysiology Interface Box 1

ML136 BioAmp 1

ECG

MI710 Micro PH Combination Electrode 2

MI730A  Miniature O2 Electrode Kit 1

MI-MVADPT 4

MI-730 2

Ion Selective Electrodes
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ML880PHP Power lab 16/30 Chart Pro W/PC & Monitor 1

Data Acquisition

GR-S48 1

Pacing/Stimulation


