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1. EQUIPMENT INSTALLATION

WARNING: Failureto follow theinstructionsin this section may
cause equipment faultsor injury to the user.

A. Place the equipment on a flat surface and lealeast 10 cm of free space
between the rear panel of the device and the Waller place the equipment in
zones with vibration or direct sunlight.

B. A Make sure that the AC voltage in the electricalek is the same as
the voltage selected in the equipmeNEver connect the equipment to a
power outlet with voltage outside these limits.

f For electrical safety reasonsyou only can connect equipment to
power outlets provided with earth connections :

WARNING g equipment can be used in installations witegary Il over-voltage
according to the General Safety Rules.

The manufacturer accepts no responsibility for mper use of the equipment or the
consequences of use other than that for whichsitlegn designed.
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2. MAINTENANCE

WARNING: Failureto follow theinstructionsin this section may
cause equipment fault.

 PRESS KEYS SOFTLY - Lightly pressing the keys iicent to activate them.

» Equipments do not require being disinfected, beawréd for removing urine, faeces
and odour. To do so, we recommend using a wet oloffaper with soap (which has
no strong odour). NEVER USE ABRASIVE PRODUCTS ORSBDLVENTS.

* NEVER pour water or liquids on the equipment.

* Once you have finished using the equipment tuofi ivith the main switch. Clean
and check the equipment so that it is in optimaldition for its next use.

» The user is only authorised to replace fuses ghspecified type when necessary.

OPENING FLANGE

SWITCH
FUSE-HOLDER

Figure 1. Power inlet, main switch and fuse holder.

FUSE REPLACEMENT OR VOLTAGE SETTING CHANGE

In case of an over-voltage or other incident inAl@znet making it impossible to turn
on the equipment, or if the equipment voltage 8@tis incorrect, check fuses according
to the following procedure.

1 Remove power cord from the power inlet.
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2 Open fuse-holder by pulling the
flange with a regulal
screwdriver.

Figure 2. Open fuse-holder door.

3 Extract fuse holder using the
screwdriver.

Figure 3. Extract fuse-holder.

4 Replace fuses if necessary. Insert fuses in theeftio&er in the correct position.

CORRECT INCORRECT
Figure 4. Fuses position.

5 Insert the fuse-holder again, positioning it acaogdo the voltage in the AC net.

115V POSITON 230V POSITION
Figure5 Fuse holder position.

6 If the fuses blow again, unplug the equipment antact technical service.

For electrical safety reasons, never open the equipment. The power

WARNING  SuPPly has dangerous voltage levels.

USER MANUAL



LE 5002 Non Invasive Blood Pressure Meter

3. TABLE OF CONTENTS
1. EQUIPMENT INSTALLATION
2. MAINTENANCE

3. TABLE OF CONTENTS

4. INTRODUCTION

5. EQUIPMENT DESCRIPTION
51. CONTROL UNIT FRONT PANEL
5.2. CONTROL UNIT REAR PANEL
53. DISPLAY

5.3.1. DATA ROW

5.3.2. MESSAGE ROW
5.3.3. LEVEL ROW

6. EQUIPMENT CONNECTION
6.1. L E 5002
6.2. WORKING WITH HEATER AND SCANNER

6.3. WORKING WITH NIBP CHART USB

7. FACTORS TO TAKE INTO ACCOUNT

7.1. ON THE PLACEMENT OF THE PRESSURE CUFF AND PUL SE TRANSDUCER

8
10
11
11

11
12

13
13
14

16

17

17

7.2. ON THE PROPER TREATMENT OF THE ANIMALSAND THEIR ENVIRONMENT.

18
7.3. WHY MUST THE ANIMAL BE VASODILATED?
7.4. RECOMMENDED METHODOLOGY

7.5. ANAESTHETISING THE ANIMALS

8. OPERATING PRINCIPLE

9. STARTING UP THE UNIT

10. SENDING DATATO A COMPUTER (SEDACOM)

11. DELETE MEMORY

USER MANUAL

18
19

20

21

23

26

27



12.

12.1.

12.2.

12.3.

12.4.

12.5.

12.6.

12.7.

13.

LE 5002 Non Invasive Blood Pressure Meter

CHECKING OPERATION

PUMP CALIBRATION

SIMULATING SYSTOLIC PRESSURE
TROUBLESHOOTING

TRANSDUCER

PROCEDURE TO CLEAN PULSE TRANSDUCERS
REPLACING THE CUFF MEMBRANE.

CUFF AND TRANSDUCER MAINTENANCE

TECHNICAL SPECIFICATIONS

USER MANUAL

28
28
29
29
30
30
31

32

33



LE 5002 Non Invasive Blood Pressure Meter 7

4. INTRODUCTION

The LE 5002 is a microprocessor-based instrumetht nvemory, specifically designed
to take non-invasive blood pressure readings oeraxental animals (mice, rats or
dogs).

LE 5002 STOpAGE, PRESSURE METER

Figure 6. LE 5002 Non-Invasive Blood Pressure Meter.

The system used for taking measurements is bas#te@phygmomanometric
technique (used to take pressure in human beilgsk, the unit features a pressure
cuff, whose function is to occlude the passagdaddin the animal’s tail, and a
transducer, which captures blood pulses. Genetaily are placed on the animal’s tail
to operate over the caudal artery.

The LE 5002 detects the systolic or maximum presgsP) values, diastolic or
minimum pressure (DP) values and the mean valwelleaéd as:

MP = DP + 033 (SP + DP)*

Moreover, heart rate (HR) is also picked up by tfamsducer. Its value is displayed
continuously, and then stored along with the c@oesing systolic, diastolic and mean
pressure values. A measurement is comprised diltioel pulse (heart rate) and systolic
and diastolic pressure values.

All measurements (up to 6000 data) are memorisegtnally (they are not deleted
when the unit is switched off) so they can be estd and displayed in the LE 5002 or
sent to a PC using the RS 232 communication proted theSEDACOM program
(option to be purchased separately).

Note: the RS232 communication cable provided withdevice is used for any
connection of the device with associated softwS8EXACOM, etc.). When the device
is used without software in first instance, thibleaneed to be preserved and kept in
secure place in case the need of using the systédmasoftware is required in the
future. In this last case, if the user lost thelead new one should be purchased to his
local sales delegate, ref. CONRS232). The warramity of this cable is the same than
the warranty time of the device.

! From Ciba Geidy Scientific tables , Ed. C LentH&90
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5. EQUIPMENT DESCRIPTION
5.1. CONTROL UNIT FRONT PANEL

CUFF TRANSDUCER BEATS DISPLAY

LE 5004 STORAGE PRESSURE METER Panlab | HARVARD

PULSE WAVE LEVEL

e A B — st

CYFF
< 4 6
O O SEND CLEAR
O © 00 )
o ‘  ——
1

A

A

— STOP

GAIN SEND CLEAR ARROWS

Figure 7. Control Unit Front Panel.

« CUFF: Pneumatic connection for the tail cuff. It senddram the internal
pump to the cuff in order to occlude the caudargrivhen taking
measurements.

« TRANSDUCER: DIN 6 connector used to connect pulse transducer.

* BEATS: Red coloured led that flashes at same frequeratyhdart beats when
transducer is placed on animal tail.

* GAIN: Potentiometer used to adjust signal from the tracesd

e« DISPLAY: 4 row, 20 column display. It is used to displag tesult of
measurements, and several messages dependingmodeehe instrument is
in.

« SEND: Button used to send data to the computer using@¥2Szable and
SEDACOM software. It activates one of 2 options:
o SEND ACTIVE TRIAL: Sends only the trial shown iretldlisplay.
o SEND ALL MEMORY: Sends all data stored in memory.

« CLEAR: Button used to erase data stored in the internadang It activates
one of 2 options:
0 CLEAR ACTIVE TRIAL: Clears only the trial shown dhe display.
0 CLEAR ALL MEMORY: Clears all data stored in memory.
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*  ARROWS: there are 2 buttons with UP and DOWN arrows tagete through
the menus and the stored data.

* START: Button used to start measurement when the sigragdpropriate. This
button is also used to test the pump in technealise mode. If there is no
signal or the signal level is lower than the neagskevel (INSUFICIENT
LEVEL), or if there is too much signal (PULSE LEVHEIGH) the start button
will not act. If the pulse level is correct (PULEREVEL READY) the start
button will begin taking measurements.

« STOP: Button used to cancel a currently-running measarenit is also used to
test the pump in technical service mode and asieetlation button when
entering CLEAR and SEND menus.
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5.2. CONTROL UNIT REAR PANEL

REMOTE CUFF PULSE UP/DOWNDOG/RAT/MOUSE

PRESSURE  WAVE

LE 5002

REl

OTE CUFF PHESSURE PULSH WAVE P DOG RAT MOUSE

DOWN

-
RS 232 E U g
@ UOQ °°° @
KD (o)
[-232 POWE

Figure 8. Control unit rear panel.

REMOTE: 6,35mm mono jack plug for foot switch. It has saene function as
the START button on the front panel.

CUFF PRESSURE: BNC connector, it is an analog output of pressure
waveform. The physical-electrical conversion is @@mm Hg, 500mV =
350mm Hg). It can be connected to a data recorslystem.

PUL SE WAVE: BNC connector, it is an analog output of hearsesl It goes
from £500mV. There is not a physical-electricabtelnship because GAIN
control in front panel changes level of signatdh be connected to a data
recorder system.

UP/DOWN: Selector of mode of systolic pressure detecti@suRs obtained in
both modes are different.
0 UP: Systolic pressure is detected when pump irglathis mode is for
DOG.
o DOWN: Systolic pressure is detected when pump téflearough the
exhaust valve. This mode is for RAT and MOUSE.

DOG/RAT/MOUSE: 3-position filter. It selects the window of frequxes that
the instrument will detect for different animals.

o DOG: From 48 BPM to 840 BPM.

0 RAT: From 270 BPM to 960 BPM.

o MOUSE: From 360 BPM to 1020 BPM.

RS-232: DB9 female connector used to connect LE 5002 topder serial

port. It is used to send data to the SEDACOM saftwa
POWER: Power switch and fuse holder.
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5.3. DISPLAY

TRI BPM SYS DI A MVEC
123 305 167 145 152 [«— DATA ROW
<Insufficient |evel> «— MESSAGE ROW
1 <«— LEVEL ROW

Figure 9. Display.

5.3.1. DATA ROW

The first two rows on the display show experimeatad The upper row contains the
labels and the lower one features the numericalegMWhen an experiment has not
been completed and there are no numerical valgedisplay will show ---.

e TRI: Is the number of trial. The system automaticailyréases it after every
experiment. When clearing all the memory it is tesel.

« BPM: Animal’'s heart beat frequency in pulses per minute

e SYS: Systolic pressure.

« DIA: Diastolic pressure.

« MED: Mean pressure calculated with the formi& = DP+ 033 (SP+DP )

5.3.2. MESSAGE ROW

This line shows several messages depending omskr@ment’s current status. They are
listed below:

5.3.2.1. Auto Calibration

The system takes a few seconds to auto calibregethE instrument is turned on.

5.3.2.2. Pulselevel Ready

This message is displayed when the pulse leveivetdy the instrument is suitable
for carrying out a measurement. If this messagidsvn, presSTART to initiate the
measurement process. Otherwise, if you press treraéntioned button the unit will
do nothing and th&AIN potentiometer should increase.
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5.3.2.3. Insufficient Leve

The pulse intensity reaching the instrument isfiisant to take a measurement. The
bar row indicating the level will not reach thearaarkedREADY on the front panel.

GAIN should be increased by turning the potentiométekaise to increase the signal
level reaching the instrument until tRelse level ready message appears on the
display.

5.3.2.4. Pulselevel high

The signal level is too high and the instrumenincdameasure (pressing tBE ART
button has no result). TH&AIN must be reduced by turning the potentiometer @yunt
clockwise untilPulse level ready appears on the display.

5.3.2.5. Measuring

This message will be displayed after presSm@RT and while the measurement is
being carried out (the pump is working and presgweeases, once the pulses have
disappeared, pressure is slowly released througixlaawust valve until the signal
recovers its original level).

5.3.2.6. Deflating

Once measurement has been completed, the air puthp must be emptied to prepare
the instrument for a new measurement. This is datiean electro-valve. This message
will be displayed while it remains open.

5.3.2.7. Pressure > 300 mmHg

The pressure has reached 300 mm Hg, but for somsemesystolic pressure has not
been found. The system will stop the pump and twardeflation.

5.3.2.8. Diastolic not found

Once a correct measurement of systolic pressurbdestaken, the diastolic pressure
cannot be taken properly. “---" will appear as themeric value.

5.3.3. LEVEL ROW

This is a graphic representation of signal leviedhé bar does not reach tREADY
area, the messagyasufficient L evel will be displayed.
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6. EQUIPMENT CONNECTION

6.1. LE 5002

LE 5002 STORAGE PRESSURE METER

= -
Fesor

W
E]m

- " [ |
L@ g b =
Figure 10. Equipment connections.
The necessary connections are detailed in thetabbd.
FROM TO CABLE
1 | LE 5002 TransducerTransducer DIN 6 cable
2 | LE 5002 Cuff Cuff Silicone pipe
3| LE 5002 RS-232 Computer serial poRS-232 cable
4 | LE 5002 Remote Foot switch 6.35mm mono J

ack

2 Pneumatic connection.
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LE 5002 Non Invasive Blood Pressure Meter

WORKING WITH HEATER AND SCANNER

Figure 11. Connection between L E 5002 and L E 5650.
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The LE 5002 can be connected to an LE 5650 HeateGaanner to take manual

readings from 6 animals, measuring one after anoilie necessary connections are as

follows.
FROM TO CABLE
1 | LE 5002 Transducer| LE 5650 Pulse OutpDiN 6 to DIN 6 cable
2 | LE 5002 Cuff LE 5650 Cuff Silicone pipe
3 | LE 5002 Remote Foot switch 6.35mm mono Ja
4 | LE 5002 RS-232 Computer serial port RS-232 cable
5 | LE 5650 Transducer 1Transducer 1 DIN 6 cable
6 | LE 5650 Transducer 2Transducer 2 DIN 6 cable
7 | LE 5650 Transducer 3Transducer 3 DIN 6 cable
8 | LE 5650 Transducer dTransducer 4 DIN 6 cable
9 | LE 5650 Transducer 5Transducer 5 DIN 6 cable
10 | LE 5650 Transducer pTransducer 6 DIN 6 cable
11| LE 5650 Cuff £ Cuff 1 Silicone pipe
12| LE 5650 Cuff 2 Cuff 2 Silicone pipe
13| LE 5650 Cuff 3 Cuff 3 Silicone pipe
14| LE 5650 Cuff 4 Cuff 4 Silicone pipe
15| LE 5650 Cuff 5 Cuff 5 Silicone pipe
16 | LE 5650 Cuff 6 Cuff 6 Silicone pipe

% Pneumatic connection.
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6.3. WORKING WITH NIBP CHART USB

Figure 12. Connection with NIBP Chart.

The necessary connections are detailed in thetabbe.

FROM TO CABLE
1| LE 5002 Transducer Transducer DIN 6 cable
2 | LE 5002 Cuff Cuff Silicone pipe
3 | LE 5002 Remote Foot switch 6.35mm mono Jack
4 | NIBP Chart PressureLE 5002 Cuff PressureBNC cable
5 | NIBP Chart Pulses LE 5002 Pulses BNC cable
6 | NIBP Chart USB Computer USB port USB cable

In order to work with the NIBP Chart USB the NIBR&t software must be installed
on the computer. Read the user manual for furtifermation on this software.

4 Pneumatic connection.
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7. FACTORS TO TAKE INTO ACCOUNT

The technique for carrying out indirect (non invagiblood pressure measurements
does not offer immediate results. It requires a@ss of adaptation by the animals,
proper placement of transducer and cuff and s@tabVironmental conditions.
Generally, simply placing the transducer and cuftlte animal, making the necessary
connections, switching on the instrument and stgrto take measurements without any
further ado will not offer satisfactory results.

This section proposes a number of recommendati@ishould be followed by the
experimenter.

7.1. ON THE PLACEMENT OF THE PRESSURE CUFF
AND PULSE TRANSDUCER

Generally, the position of pressure cuff and ptiaesducer on the animal tail is not
critical.

Normally, the user decides on the most suitablegpteent in the initial measurement,
naturally taking into account the fact that theisiea will be guided by a transducer
position that makes it possible to obtain the hsgipeilse signal, and where occlusion is
easiest. This should always be done with the anprogderly prepared (See
Vasodilatation).

This manual describes some tips that are for gaelanly:

* The animal’s tail should be kept clean. This wiligrove contact between skin,
cuff and pulse transducer.

* The cuff-pulse transducer unit can be used eithgather or separately. There is
no need to press the tail excessively with thesttaner. The pressure applied by
the spring is sufficient to keep it attached totdig and also increases its
sensitivity.

* To avoid minor tail movements that may cause actefand improve transducer
contact at the same time, it should be held ugiagguide on the accessory plate
of the PANLAB traps (ref. LE 5095, in which casésita good idea to work with
the cuff/transducer jointly).

* Place the transducer over the end of the tail, alyni2 or 3 cm from the end,
where the tissue has less muscular mass and muiseigty is greater. Place
the cuff, before the transducer, about 2 or 4 @mfthe former. Greater
distances between both devices may give rise &spiEr movements.

Obviously, the above measurements are valid fgraatl not for mice.

* Due to the characteristic vascular system of thase® tail, the diametric

position of the transducer may be fundamental ¢difate detection of a pulse.
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7.2. ON THE PROPER TREATMENT OF THE ANIMALS
AND THEIR ENVIRONMENT.

* The room or laboratory where the measurementdre taken should be free
from environmental noises that may affect the afismteanquillity.

« The animal should be treated and placed in theasamaggressively as
possible.

* Itis advisable to always take measurements agdhee time, making sure that
the animal has fasted for at least three hours fwibeginning the experiment.
This will minimise the effects of faeces.

* It may even be useful to cover the animal’s eyestfio relax more.

* In female animals the menstrual cycle should bertakto account. For males,
the increased testicle size due to heat in theosadlspace of the trap should be
considered.

* Rodents must undergo a vasodilatation process.

7.3. WHY MUST THE ANIMAL BE VASODILATED?

One basic and IMPORTANT premise must be realiseithals’ (particularly rats and
mice) blood pressure is a physiological variabbg ttan change very quickly,
presenting disparate values that are greatly &ffelosy external stimuli and the animal’s
state of mind.

If the animal is not in a “normal” (i.e. unstresyedndition when its pressure is taken,
the pressure values obtained will not be thosea®gdelt is not like taking blood
pressure in human beings. The precautions to lem takdiagnose abnormal stress
should be obvious.

A stressed rodent may transmit the muscular trem@duced by anxious breathing to
its tail. These tremors will mask the signal of Heart beat to be captured by the
transducer, which will probably not pick up the gation of the blood due to the
occlusion of the cuff. Rather, it will continuetr@nsmit the muscular tremors to the
pressure meter, which will lead to an erroneousrpretation by the equipment, since it
will behave as if collapse, needed to determinevttiee of systolic pressure, had not
taken place.

Another reason that it is necessary to have aedlaxnimal is because the aim is to
measure the “baseline” values of its pressure abgtress-induced values, which are
always sporadic and much higher.

The fastest and most comfortable way of eliminaéingnal stress is to vasodilate them
by increasing body temperature. Heat in rats/mroeyces exactly the same effect as in
human beings.

Obviously, relaxation can be achieved with othethuods, although they involve great
precaution in the handling of the animals whichegaftly render systematic
measurements of indirect pressure either imposeiilery impractical.
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7.4. RECOMMENDED METHODOLOGY

» Heat sources such as infrared lamps, hot platesmety be used for
vasodilatation. Nevertheless, with these sourcisssibmetimes difficult to
control the temperature the animal is submittedvitereas ventilated heaters
with thermostats offer greater possibilities (PANRAffers various such
devices in its catalogue).

* ITIS VERY IMPORTANT to bear in mind that if the @mal is overheated, as
shown by sweating, it will be necessary to waibasiderable time before its
pressure can be taken, since it will have beenradiyeconditioned, giving rise
to an anxiety response.

* The whole animal, and not just specific areas sigctine tail, should be heated.

* Animals can be preheated in their cages and theeglin the traps, although
always without causing any unnecessary traumagaag them time to adapt
to being unable to move. If the traps are not stilifgany other heat source the
effect of the vasodilatation will last for some &m

» Itis advisable to cover the animal’s eyes (dadcpk are reassuring), although
they should be allowed to breathe freely, and agenthat could be an adverse
stimulus avoided.

* Heating temperature may vary for animals and eviéerent breeds. The
following values are given as guidance only:

RATS: between 29°C and 32°C
MICE: between 30°C and 34°C

Higher values may jeopardise accomplishment obthective. Experience has shown
us that the best results are obtained by drawingeating time rather than by
increasing the temperature.

The following description outlines a typical prodbthat should provide satisfactory
results in the measuring processes. Naturallg,affered as an example only, meaning
that the experimenter can make any changes to ¢tieoaiology presented they deem
necessary depending on their own experience, golgl &em to their specific
experimental situation.

The following points should be applied when cargyout vasodilatation.

1. Over the first few days —three should be more #rayugh— the animal should
be made accustomed to staying in the trap forythmihutes with the cuff and
the transducer placed as shown. It may be a gaadtacarry out a few
measuring tests to get the animal used to the ymedise system applies to its
tail.

2. Once this period has elapsed, the system will figttake reliable
measurements. Thus, after 20 min of vasodilatatieasurements can begin. If
the measurements are not satisfactory, wait 10 tesnand try again.

Throughout this time, the heart rate should be s@@easing in intensity and stability,
and a constant cadence should be seen in therftashthe BEAT. Progressive
movement of the LEVEL bar, and stability of thequency value, which is more
significant, should also be evident.
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7.5. ANAESTHETISING THE ANIMALS

The experimenter may also anaesthetise the anithtisye are any doubts regarding
the vasodilatation process. In any case, and ddikation is not performed, the
temperature around the animals must always bedtepminimum of 25°C.

Anaesthesia brings in another variable that magtamtially modify the animal’s
vasocirculatory behaviour: different types, formsl @osages of anaesthesia may cause
distortions in the measurement of the indirect gues on the tail. It may even be

difficult to ascertain the value.

The hypothermia effect of anaesthesia should aswobsidered. This reduction in body
temperature triggers a fall in the flow of bloodcailating through the vessels of the tail.
It may therefore be necessary to substantiallye@mee the temperature, which in this
case may be done locally (heating the tail only).

Disproportionate heating temperatures do not magasorement easier. Generally,
there is a temperature value determined by expeteng® experience, and that depends
on the animals, anaesthesia, breed, etc., whitteiene most suitable for taking
measurements.

The diametric position of the transducer may beadrtgnt, as the sensor part may
coincide with a vessel with high flow that facitiéa detection of the pulse.

Since anaesthesia also causes a fall in the legarta filter may be necessary for dogs
(on the back of the Unit) as the frequency valuesckose to those of this animal.
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8. OPERATING PRINCIPLE

Chanel 1 dnm Hypp
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Figure 13. Waveformsin a measurement. Up (pressur€) and down (pulses).

Waveforms of Figure 13 have been obtained by camge€UFF PRESSURE and
PULSE WAVE analog outputs to a data logger.

It

1. As soon as the “START” button is pressed the ampstarts and pressure in

the sleeve starts to increase (see Figure 13)f Agertain pressure value, the
amplitude of the pulse wave starts to fall and eséntually reach zero (poift
of the Figure 13). As of this time, and followingather brief pressure increase,
the latter will start to fall, and the sleeve meant® will deflate. Point is the
systolic pressure taken WP mode.

The pressure value in the sleeve at the time wieblbod pulses reappear
(point2) is equivalent to the systolic pressurdi@®WN mode.

The pressure in the sleeve continues to fall untdaches the value of diastolic
pressure, which is the pressure value correspornditige instant when the pulse
wave recovers its initial value (poit. The air in the sleeve is immediately
released until pressure reaches zero, and themnetit is ready to take a new
measurement (poirt).

may be convenient, particularly when startinghathis technique, to see the

analog display of the pulse to determine its qualit

Figure 14 shows a pulsation that is unsuitabledking pressure: it is erratic and

unstable, indicating that the animal is still stexh

Figure 15 shows a correct pulsation.
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Figure 14. Unsuitable pulse.
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Figure 15. Correct pulses.

The pulse wave (PULSE WAVE plug outlet) and thespuge variation (PRESSURE
CUFF) of the cuff can be reproduced on paper vatiorders, oscilloscopes or a data
capture system such as PowerLab, BioPac or to lBE hart software.
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9. STARTING UP THE UNIT

Before taking any measurements, wait 5 minuteidavahe instrument to reach its
normal working temperature.

» Connect the cuff to the CUFF plug. Following theedtion of the yellow arrow,
insert it until it locks into place (indicated withclick). To switch off, push the
outside cover in the direction of the arrow uritgwitches off automatically.

Figure 16. Connecting and disconnecting Cuff.

» Connect the pulse transducer to the TRANSDUCERtInpWRNING! The
slot on the male connector must be aligned withrpat slot (always above it).
To secure the Pulse transducer as an additioretysakeasure, the front cylinder
of the connector should be screwed in to the tiglsiecure its position. To
disconnect the transducer, first unscrew said feghhder to the left.
WARNING Never unscrew the main connector cylinder body.

Figure 17. Connecting and disconnecting transducer.

» Fit the cuff and the pulse transducer to the taihe animal, either together or
separately. Check that the transducer pressesdaitllengthwise, i.e., that the
tail has the best possible physical contact wiehsbnsor part of the transducer

(rubber concavity).
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PULSE
TRANSDUCER

Figure 18. Cuff and Transducer placing in thetail.

Adjust the instrument GAIN until a proper pulsersglevel is achieved on the
pulse level display, avoiding unnecessary amplificaincreases. Such
increases should be avoided because if the graphtaeemain on the outside
area it might not inform on the presence of artsfac important frequency
instability (the graph would oscillate). Once thegssage “(PULSE LEVEL
READY)” is shown and the pulse level bar reachesREADY label on the
digital display, a proper signal amplification Heeen achieved. The BEATS
LED will flash at each heartbeat, and the currezarhrate is shown under the
BPM label on the digital display.

If a scanner is being used, select the animal ubi@gcanner selector. Be sure
that a proper pulse level is reached with all atsm&any animal does not reach
a proper pulse level, adjust its transducer pasitiotil an adequate signal level
is achieved, or readjust the GAIN controller.

Take special care with the stability of the pulgmal level, as the accuracy of
the diastolic pressure measurement is stronglyrdbge on it. Animal
movements are also detected by the pulse transdndewould mask the blood
pressure signal.

If the maximum gain is reached without obtainingaalequate and stable pulse
level, check the transducer fitting or increasevgodilatation level.

Press the START BUTTON, and the measurement proeedill start as
indicated in the previous chapter.

Once the cuff pressure is sufficient to totallylade the blood flow, the pulse
signal disappears, and the pressure keeps incgeslgghtly until beginning a
backward movement. When the pulses reappear, sp&agiwill show the
systolic pressure value.

o If the system’s pressure reaches 320 mmHg (bed¢hasauff has not
collapsed), and the pulse level does not decrdasenessage “Pressure
300 mmHg” notifies the user of this and the treatancelled (the
message “deflating” appears while the inner pressfithe system is
being zeroed).

o If the diastolic pressure is not found for any mgghe appliance will
also cancel the measurement.
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After a short delay, a valve opens, slowly decregsie cuff pressure.

The pressure value (the current value of whiclih@aas under the DIA label on
the digital display) will go down until the pulsevel reaches its initial level
again. At this time, the diastolic pressure is hegl; and the current diastolic
pressure value will be kept under the DIA labetloa digital display. The mean
blood pressure is then calculated (as stated imtheduction to this manual)
and its value shown under the MED label on thetaligiisplay.

If a new animal is going to be studied, connectatiscuff and transducer to the
instrument or, if a scanner is available, seleetahimal number using the
scanner selector. Repeat this procedure as o7 st&fpernatively, new trials
with the same animal can be performed.
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10. SENDING DATATO A COMPUTER (SEDACOM)

The purchase of the SEDACOM software option is erdddr transferring the data to a
computer please contact your local provider forenaformation). The SEDACOM
software reference is composed a USB Flash keynong the software Installer,
License for use and SEDACOM User’'s Manual). Follmext instructions:

* Please refer to the SEDACOM User’'s Manuel for tistriiction about how to
install and use the software with the present @evic

* A serial port (RS232) communication cable (provieeth the present device) is
needed for the connection of the present devicé#setcomputer in which the
SEDACOM software is installed. Please refer toghesent User’'s Manual for
the instruction about how to connect this cabléheodevice.

« If the computer doesn’t have any serial port, tIE2B2/USB adapter is needed
(ref. CONRS232USB, contact your local providerdaore information)
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11. DELETE MEMORY

The data stored in memory can be erased. To doess theCL EAR button and a
screen like this will appear:

TRl  BPM SYS DI A MVEC
12
IC ear active trial
Clear all nenory

Figure 19. Clear screen.
Select one of the following options using the up/d@rrows:

» Clear activetrial: Clears the measurement currently shown on theagisp
Users can navigate through the stored data usiftpwn arrows before
entering in theClear menu.

e Clear all memory: Erases all the stored data and reset3 Riecounter to 1.

To confirm the option you have selected pressah&AR button again.
WARNING: Be careful when erasing data. Once it is erasedninot be recovered.
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12. CHECKING OPERATION
12.1. PUMP CALIBRATION

The procedure described below is for users to iblthe pressure value on the
display, which corresponds to the pressure in tifieat all times.

Proceed as follows:

1. Connect a manometer to the CUFF input on the foantl.
2. Turn the device on while holding down the STOP drutfThis sets it in
calibration mode.

The following message will appear on the displayE€HNICAL SERVICE».
Release the STOP button. The last line will shosvairrent internal pressure (in
mmHgQ).

3. Press the START button to activate the air pumpthed press it again once a
determined pressure value has been reached (ewf. 200 mmHg). The
pressure value will be displayed briefly on theitdigdisplay, as it will
immediately start to fall when the exhaust valvepsned. To stabilise the
reading, remove the cover of the Unit and coveriheutput hole with your
finger. The air output hole is located on the hotif the pressure pump (see
next figure).

TO BLOCK

Figure 20. Pump valve.

If the difference is greater than 3%, call for teicll assistance to solve the problem.
Use the STOP” button to release the air inside the system.

4. Once this process is finished, hold ti& OP” button down for at least 3
seconds (or switch the apparatus off and backamd) the instrument will be
ready.

This calibration procedure need not be performeduently, only when there is
doubt as to pressure values. It can also be usaéetéat leaks in the pneumatic circuit.
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To check the tail cuff, insert a solid element.(iaepencil) into it as a substitute for the
animal’s tail and repeat the procedure describedeabyou can thus check for possible
leaks in the membrane/cuff set.

12.2. SIMULATING SYSTOLIC PRESSURE

A fast way to manually check if the unit is detagtmaximum pressure is to suppress
the pulses supplied by the tail transducer usingNGA

If no results are being obtained when taking mesaments on an animal because
pressure is above 300 mmHg, check whether it is@nen-occlusion of the

blood flow (problems with vasodilatation or the 3ufy manually zeroing the GAIN
control during a measurement and while pressurereasing. This simulates a
collapse, and the pressure should start to fai. dmit will return a fictitious systolic
pressure reading, but the “manual” interruptiompuise will have served to check that it
is working properly.

Another way of checking without using an animaiisnanually press the transducer

until the READY level is achieved and then pres&\BT. Wait until the pressure
increases to a given value and then interrupt ilti@ations (pulses) and check that the
pressure falls again.

12.3. TROUBLESHOOTING

SYMPTOM SOLUTION

The pulse transducer gives off signals | The transducer is damaged. It must be
(sometimes erratic, regular) without the | replaced.

animal connected (the BEAT light flashes
erratically).

The sign signal cannot be adjusted and |t#eck that the transducer is properly fitted
“Insufficient Pulse Level” signal stays on to the tail of the animal.
all the time. The pulse signal (given by the animal) i$
insufficient; increase the level of
vasodilatation.

Pressure increases to the maximum Collapse did not take place because the
(330mmHg ) but systolic pressure is not animal is nervous. Check vasodilatation.
detected.

=

Pressure does not increase (the air pumprhere is a filtration or leak somewhere i
definitely works). the pneumatic circuit. Try to check the
circuit by sections. If the filtration or leak
is in the expansion of the cylinder, replace
the whole pump.

The CUFF membrane is perforated.

Pressure does not increase; the air pumprhe whole cylinder must be replaced.
does not work.
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12.4. TRANSDUCER

A transducer in a good state of repair will NOTegpulses (BEAT), when left without
vibrations and at maximum gain (GAIN on the riglaffhough the odd intermittent
impulse may be observed.

12.5. PROCEDURE TO CLEAN PULSE TRANSDUCERS

To clean the transducers we will use alcohol, al@owder and a cotton swab. Please
follow these instructions to avoid damaging thesducer during the cleaning
procedure.

Figure 21. Alcohol and talcum powder.

1) Wet the cotton swab with alcohol.

Figure 22. Wet the cotton with alcohol.

2) Put the cotton swab in parallel position to thessemmnd brush softly by turning
the cotton side. Never brush the sensor by draggmgotton over it.
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RIGHT WRONG
Figure 23. Brush softly the sensor with the cotton.

3) Wait until the alcohol will evaporate and applyctai powder with another
cotton swab by rotating softly in parallel positimnthe sensor again.

Figure 24. Rotating brush with cotton covered with talcum powder.

12.6. REPLACING THE CUFF MEMBRANE.

Cuff membranes should be checked regularly. Owee,tthe membranes lose their
elasticity and pores appear, leading to pressasekin the system. When such wear
has occurred, they should be replaced. Naturdig/service life of the membranes will
depend on how well serviced they are and the numib@perations carried out.
Generally, they should be changed when the figgtssof loss of flexibility or drying

are observed. The membrane must be an original A&N\tomponent. The use of parts
made by other manufacturers is not recommendetieas is a major difference in the
elasticity of the rubber between different makesising unpredictable cuff response.

Proceed as follows to replace cuffs (in this examnfdr rats):

1. Remove the two cylinder-shaped rings from the eunfls, as shown in the
following figures:

Figure 25. Removing plastic ends.
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Repeat the operation with the O-rings (black rubbegs) that affix the
membrane. Remove the damaged membrane.

Figure 26. Removing O rings and membrane.

Insert the new membrane into the cuff. Make sua¢ iths not taut to prevent
additional strain on the cuff pressure. Spontanéalds and wrinkles are
indicative of good positioning.

In other words, an improper positioning would |dide next figure.

5.
6. Repeat point 4 with the other end, making suretti@membrane walls are not

7.

WRONG CORRECT

Figure 27. Membrane tension.

Fold the edge of one of the two overflowing paftthe membrane, covering the
peripheral circumference of the cuff.
Fit the O-ring to the cuff to secure the end ofitiembrane.

taut.
Fit the other O-ring and close the ends with thgsi

The procedure for replacing the membrane of cwifsifice is very straightforward, as
in these cases the membrane must be taut and dyedited.

12.7. CUFF AND TRANSDUCER MAINTENANCE

Itis VERY IMPORTANT to keep the membranes dustethwalcum powder at all
times. It prevents them from hardening and cracking

Moreover, do not over-inflate the cuffs when nottlb@ animal’s tail as they may easily
explode. Rubber transducer parts should also beckesped with talcum powder if the
unit is not expected to be used for an extendeidgher
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POWER SUPPLY

Input voltage:
Frequency:

Fuse:

Maximum power:
Conducted noise:

115 /230 VAC

50 /60 Hz

2 fuses 5mm*20mm 250mA 250V
18w

EN55011 /CISPR11 class B

PULSE SENSOR

Feeding voltage:
Resolution:
Range Dog:
Range Rat:
Range Mouse:
Total error:

5vVDC

1 BPM (Pulses per minute)
From 48 BPM to 840 BPM.
From 270 BPM to 960 BPM.
From 360 BPM to 1020 BPM.
+/- 2 BPM 0 +/-0.5% of reading

PRESSURE SENSOR

Resolution:

Range:

Maximum over pressure:

Total error linearity, sensitivity and
hysteresis at 25°C:

Precision:

1mmHg
-50 a +300 mmHg
-400 a +4000 mmHg

+/- 2% reading or ImmHg (the highest)
+/- 3% reading or ImmHg (the highest)

ENVIRONMENTAL CONDITIONS

Operating temperature:
Operating relative humidity:
Storage temperature:

10°C to +40°C
0% to 85% RH, non-condensing
0°C to +50°C, non-condensing

COMUNICATIONS OUTPUT

Standard Interface:
Connector:

RS232C
Delta 9 contacts female connector

DIMENSIONS

Width x Height x Depth:
Weight:

340mm x 156mm x 340 mm
6.5 kg
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DECLARACION DE CONFORMIDAD
Panlab I;',ﬁ':‘\:ﬁ‘?& DECLARATION OF CONFORMITY

DECLARATION DE CONFORMITE

Nombre del fabricante: Panlab s.l.u.

Manufacturer's name: www.panlab.com

Nom du fabricant: info@panlab.com

Direccion del fabricante: Energia, 112

Manufacturer’s address: 08940 Cornella de Llobregat

Adresse du fabricant: Barcelona SPAIN

Declara bajo su responsabilidad que el producto: NON INVASIVE BLOOD PRESSURE
Declares under his responsibility that the product: METER

Déclare sous sa responsabilité que le produit:

Marca / Brand / Marque: PANLAB

Modelo / Model / Modéle: LE 5002

Cumple los requisitos esenciales establecidos por la Unién Europea en las directivas siguientes:
Fulfils the essential requirements established by The European Union in the following directives:
Remplit les exigences essentielles établies pour I'Union Européenne selon les directives suivantes:

D.C.73/23/CEE Directiva de baja tension / Low Voltage / Basse tension

D.C.89/336/CEE  Directiva de compatibilidad electromagnética y su
modificacion D.C.92/31/CEE. EMC

D.C.93/68/CEE Modificaciones y marcado CE

D.C.2002//96/CE  Residuos de aparatos eléctricos y electrénicos

Para su evaluacién se han aplicado las normas armonizadas siguientes:
For its evaluation, the following harmonized standards were applied:
Pour son évaluation, nous avons appliqué les normes harmonisées suivantes:

Seguridad / Safety / Sécurité EN 61010-1:2001
EMC: EN 61326:1997/A1:1998
EN 61000-3-2, EN 61000-3-3
EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5,
EN 61000-4-6, EN 61000-4-8, EN 61000-4-11
EN 55022/ CISPR22 Clase B/ Class B / Classe B

Consequently, this product can incorporate the CE marking:

En consecuencia, este producto puede incorporar el marcado CE: c €
En conséquence, ce produit peut incorporer le marquage CE:

En representacion del fabricante:
Manufacturer’s representative:
En représentation du fabricant: /

vy

=

Patricia Carranza
Responsable de Calidad /
Quality Responsible / Responsable de Qualité
Cornella de Llobregat, 9/01/2007
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