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Rhinomanometer NR6

NR6 RHINOMANOMETER SAFETY INFORMATION

Read this Operating Manual before attempting to use the
Instrument.

WARNINGS

This Instrument is for indoor usen a professional healthcare fatil only andused as
described in this manual.

It should not be used near active High Frequency Surgical Equipment nor in the RF shielded
room of an ME system for magnetic resonance imaging, where the intensity of Electro
Magnetic disturbances are high.

Use of this equipmentdjacent to, or stacked with, other equipment should be avoided
because it could result in improper operation. If necessary, this equipment and the other
equipment should be observed to verify they are operating normally.

Should tle NR6 be affected by external influences such as those described above, it may not
perform correctly Determination of correct operation can be easily assessed as described in
page 2 of this manual.

Use of accessories, transducers and cables other thaset specified or provided by the
manufacturer of this equipment could result in increased electromagnetic emissions or
decreased electromagnetic immunity of this equipment and result in improper operation

Portable RF communications equipment (includpeyipherals such as antenna cables and
external antennas) should be used no closer than 30 cm (12 inches) to any partMEthe
SYSTEMincluding cables specified by the manufacturer. Otherwise, degradation of the
performance of this equipment could result

This unit is a PC connected product. It is advisable not to touch the patient while using the
equipment.

The equipment should be positioned in such a way that it can be easily disconnected from a
mains powered PC. The operation of the system can belységrminated by switching off
the PC, or removing the USB cable between the PC &&d N

Applied Parts. The applied parts consist of shuge foam inserts, microfoam tape
(hypoallergenic elastic), tip connectors (Nylon), anterior or posterior tubitigof®), masks
(singleuse /or reusable silicone) connected to an antiviral filter, flowheads and silicon rubber
tubing.

The system must not be used in the presence of flammable gases or in an environment,
which is susceptible to explosions. (Bewarexyfgen, dust and anaesthetic gases)
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Rhinomanometer NR6

The use of PC and Printer in the Patient Environment is defined below and must be followed
to ensure safety compliance of the instrument

Option 1: Patient Environment for NayMedically approved PC & Printer

| USB cable
I (2 metre)
N .

1 Flowhead Tubing

1 . NRG (1 metre)
g I Rhinomanometer

I

I [ ]

|

I

: Patient Environment 8 metres)

® o

Figure 1: Patient Environment for Nekledically approved PC & Printer
If the PC and/or printer are nemedically approved then it should be positioned as shown in
Figure 1, out with the patient environment. TR& and/or printer must be compliant to
EN60956L.

Option 2: Patient Environment for Medically approved PC & Printer

USB cable
(2 metre)

Flowhead Tubing

- (1 metre)
Y ‘ NRG6

Rhinomanometer
®

— 1

® ®
Patient Environment 3 metres)

Figure 2: Patient Environment for Medically approved PC & Printer

If the PC and/or printer is compliant to B8l E0O6011 and medically approved then the
Printer and PC can be positioned within the patient environment as shown in Figure 2.

In circumstances where the PC and /or printer are not medically approved but are to be used
within the patient environment theran isolation transformer, which is in compliance to BS
EN 606011 MUST be used to ensure safety compliance, or run the PC by only battery
without mains connection.
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CAUTIONS

Patient connection componentay cause an irritation reaction in some feaits. Use of
such components should be discontinued in patients who exhibit such a reaction.

Certain compments are identified assingleuse items. Singleise items should not be
reused as they could carmpfections between subjects

Federal (USA) lavestricts this device to sale by or on the order of a physician.

The use of an NR6 Rhinomanometerar to sources of electromagnetic radiation, such as
mobile phones, radio transmitters,-ray equipment etc, may prevent it from functioning
correctly. Apperdix 1 provides guidance on the Electromagnetic environment in which to
operate the instrument.

The NR6 Rhinomanometés a medical instrument which has Medical Device Directive
Classification of Class | with a measuring function.

Applied parts offemprotection to the subject against electrical shock and in the event of a
single fault condition arising, leakage current will be limited to less than 0.5 mA.

Any incident, which results in actual or potential injury or death to a subject while using an
NRB, should be immediately communicated to GM Instrumeaitthe address opage 8

Non-medical equipment such as computers and printers should be kept out of reach of
subjects being tested as such equipment does not dgmyth medical safety standards,
please see the earlier definitions shown in Figure The combination of the
Rhinomanometer and computer and/or printenake upa medical system, refeto the
current versiorof EN 606041 to ensure compliance.

If the PC is allowed to go into sleep mod®&e USB interface is powered down. When brought
out of sleep mode, the PC does notingialise the USB interface, and therefore it is effectively
not present. A solution is to remove the USB connection at the PC or instrument side then re
connect. That mya be sufficient, but if not, save any results, then close down the instrument
software and restart it.

Servicing can only be carried out by GMI approved and
authorised personnel. No modifications are allowed
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STORAGE

The NR6 Rhinomanometer ants accessories should be stored within the following
temperature and humidity range

Temperature -40 C to +60C
Humidity 20%to 80% RH nowondensing
Pressure 50 to 106 kPa

TECHNICAL SPECIFICATION

Only factory-trained personnel or engineersarhiliar with the standard EN 60601 can
undertake servicing of the NR6 Rhinospirometer
Circuit Diagrams will be made available to competent persons on request

Medical CE Mark The CE mark indicates that the device meets the requirement
Annex V & VII ohie Medical Device Directive 94/42/EEC
Standards Safety BE EN 60601 :2006+A1:2013
EMC BS EN 60601-2:2015
Performance Flow Range +/- 800cc/sec
Pressure Rangg +/- 800Pa
Accuracy +/- 2%
Operation Environment Temperature +15°Cto+35C
Relatve 20% to 80% RH natondensing
Humidity
Pressure 50 to 106 Kpa
Duty Cycle Continuous
Warm Up Time 5 minutes
Supply USB taken from PC
Transportation and Storage Temperature -40 °C to +60 °C
Relative 20% to 80% RH narondensing
Humidity
Pressue 50 to 106 Kpa
Mechanical Performance Size 27 x8x30cm
Weight 2 Kg

Additional Technical Information (relative to EN 606@)} is also provided in Appendix.2
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TABLE OF SYMBOLS USED

The fdlowing symbols appear on tH¢R6

Symbol Meaning Socket Type Location Connected Part

Refer to Instruction | USB Connector Instrument Back Computer
Manual Type B Panel (Via USB port)
1ISO7010-M002

Type B Nozzles Instrument Front | Silicone Rubber
Applied Parts Panel Tubing *
IEC 60417- 5840

Protective Earth Instrument Back
IEC 60417 - 5019 panel - Internal

For connected parts marked * only conneché accessories supplied with
the instrument. These parts have been tested for use with the instrument
for compliance to standards IE€D60X1 and IEC 60601-2.

0>

Symbols used on labelling and packaging

SYMBOL MEANING LOCATION

Manufacturer Instrument Label

ISO700e8082

wl

Date of Manufacture Instrument Label

7777 Where ZZZZ: Date Mfanufacture

£

ISO700e2497

SeriaNumber Instrument Label

ISO7002498

ISO70061641

z] Consult Instructions fddse Instrument Label

\ Ve
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+ 93/42/EC

M
M

Council Decision 93/465/EC. Annex B(|

Instrument Label

Do not reuse

Consumables

IEC700aL051 Packaging
Nosepieces
Non- sterile Applied parts
packaging
ISO700e2609 Nosepieces

Temperature_imit

ISO700D632

Instrument Shipper
Packaging

ISO700e2620

HumidityLimitation

Instrument Shipper
Packaging

ISO7002621

Atmospheric Pressure limitation

Instrument Shipper
Packaging

ISO 7016M001

O3 & ~p &

Mandatory Action Sign

Operating Manual

ADDRESS AND CONTACT DETAILS
MANUFACTURRY:

GM Instruments Ltd

Greig House

Annickbank Innovation Campus
Annick Road

Irvine

KA1l 4LF

UK

TEL: +44 (0)1294 554664
EMAIL: enquiries@ginstruments.com
WEBSIE :www.gminstruments.com
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INSTALLATION

Hardware and software have been provided with ti®6 Rhinomanometen allow for the
determination of awell-defined assessment of the function of the nose and edording
changes within it due to surgical intervention, allergic response, or other factors.

INSTALLING THE NR6 SOFTWARE
Installation ofthe NR6 Software is describddlly in the accompanying manual titledNR6
Software Manuat

INSTALLING THE NREGRBAVARE

The NR6 Rhinomanometean operate on any PC which runs a Windows based operating
system which has a free USB sockeperate withPC and Printeas shown in the waings
section

Once the software installation is complete then connect the USB cdfwen the PC into the
NR6

NR6 REAR VIEW AND CONNECTIONS

LINK MODEL  NR6 SN 829
SUPPLY  USB SVelt — IW

. G C€ 0473 !@
USB LINK
SOCKET SOCKET

NOTE: LINK SOCKET ONLY USED WHEN CONNECTRED WITH A1 IN NARIS CONFIGURATION

NR6 FRONT VIEW AND CONNECSTION r
The NR6 box has four nozzles on it, which are colour codec

Black is the pressuriaput, Blue is the pressure reference, AANO
Red is the positive flow input, Green is the negative flow ante
input.

Connect each tube onto the input nozzle with th
corresponding calured marker, i.eblack->black red ->red
etc.

Connect the free ends of the tubdo their corresponding coloured markeygreen and red

tubes onto the green and red nozzles on the flowhead, and the tube marked blue onto the
mask port marked blue. {fou are going to be making posterior tests, the tube marked black
will also go ontahe mask nozzle marked black, but if anterior, it will go onto an anterior
tube connector. In this case the mask nozzle marked black should be closed, using the plug
provided
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RHINOMANOMETRY OVERVIEW

The measure of Rhinomanometer or nasal airway resistaepends on measuring nasal air
flow and the pressure producing that airflow

R =P/F
Resistance R, Pressure = P, Flow =F

Nasal airflow is collected by a mask, which must form an airtight seal round thefete, then
passed through a pneumotachograph head in which the flow is convertea poessure
differential. This differential is transmitted to the NR6 by means of the tubes marked with red
and green bands.

Nasal pressure is the more difficult parametermeasure and this is done usinge of two
standard techniques:

ANTERIOR TE@Etailed on PB)

In the anterior test the black pressure tube is connected to one side ofdke while airflow is
measured througlhthe other side, allowing for resistande be calculatedon that side The
pressure tube is then moved to the second sifl®y is recordedand resistance is calculated
again. The two resistance values are then put into the fornfdbbw to calculate total
resistance:

1 =1+ 1
RTOTAL RLEFT RRIGHT

The pessure connetionto the nose is made by either
1 atip connector pushed through a smatllé punched in microfoam tapegr afoam
insert
1 linked to the black pressure tube using anterior tubing and an anterior connector.

The reference pressure tube (blue) is coneedo the mask.

It is essential that the pressure connection is aittigshd this flould be checked by:

1) Connecdngthe anterior tubing to the side of the nose which is not being measured

2) Holdng or tapingthe free end of the anterior tubing against the fspart of the
adzo2S5S000a OKSS]

3) Askingthe patient to obstruct the free side tfie nose with a finger while you block the
free end of theanterior tube. If the patient then tries to gently breathin and out
through their nose they will be able to tell ydithey feel any air leakage at the tape or
foamconnection to their nose

4) Having ahieved no leakage, and without moving the anterior tube, carefully place the
mask on the face, starting just above the bridge of the nose, and ask the subject to hold
the mask in place.
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Connect the free end of the anterior tube to the black ringed pressuioe from the NR6, using
the anterior connector.

POSTERIOR TH&atailed on R6)

In the posterior test, a length of posterior tubimgconnected onto the black noezinside the
masl¢ cut just long enough to sit on the tongueand the lips closedound the tube. Provided
the soft palate is relaxedhe pressure measured by thmouth tube will be the same as the
pressure driving airflow through the nose. This presssignal is taken to the NR6 by means of
the tube with the blacking marker on if which isconnected to the black nozzle on the outside
of the mask The reference pressure tube (bluerlsoconnected to theoutside of themask.
Patient ceoperation isrequired to use this technique, in which a measure of total nasal
resistance is obiaed from one test.

PRINCIPAL POINTS TO NOTE

1) Prepare the patient by having therait in relaxed quiet conditios for 15 t020 minutes
prior to measurements being takgand decongest them

2) Check for leakage of the psese tube and for good masik
3) Ask the patient to brea#hin a quiet relaxed wayavoid excitedrapid manoeuvres

Posterior and Anterior tests can be performed using a fixed reference lelett@ble from 75
to 300 Pa or cc/sec) palternatively under the Broms techniqueith a radius of 200 units. In
either caseresistance is calculated when the trace crosses the fix line or arc of the circle.

The recommended reference points are asoiol:
Standard posterior 75 Pa
Standard anterior 150 Pa
Broms 200 units

Resstance values averaged over at least 4 breaths is recommended and offered by default.
In addition to resistance valugRohrer coefficients are also calculated for K1 K&d
KO should be zero as tloarve goes through the origin

K1 represents theamina flow part of the curve
K2 representshe turbulent part of the curve
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PERFORMING A MEASUREMENT

The program has adopted many standard windows conventions andecaarttrolled by using

the mouse, function keys or th letter" keys. Most are selxplanatory but some features may

not be immediately obvious e.g. how to compare one test against another to get % change
figures or how to marka group of files for printot. A software guide has been supplied
separately to aid quick referral.

Most errors in Rhinomanomey can be attributed to:

a) POOR PATIENT PREPARATION

They should be in a stable environment for-20 minutes ande asked tdlow their nose or
be decongested prior to testing. They should also be advised to breathe at a normainthte
level.

b) POOR PATIENT CONNECTION
The pressure tube and mask must neslk and must be placeoh the facecorrectlyto avoid
distorting the nose.

Errors arising from) can be avoided by careful processing of patients prior to testimjthose
arising from b)can be checketdy using the batch test faciliffClinical/Research version only)
Essentiallythe batch test facility allows rapid retesting of a patient wailitomatic comparison
of one of the measured parameters and production of mean,dsah deviation and coefficient
of variation figures for the test runs repeated for that patient.

The proess to be followed is therefore:
1 connect and test patient
1 disconect patient
1 reconnect and retest patient.

Continue ths process until the CV fige dropsto an acceptable level

Determination of satisfactory setup and performance environment
Having selected the acquisition icon to display the measurement grdctinsor should sit

on the origin of the xy display and in the absence pressurdoar inputs, should remain
there. If it does not, the environment is not suitable, or a fault exists and testing should be
abandoned, whilghe reasons for this movement frno the origin are investigated.

If the cursor remains stable on the origin, the sudbjean be connected to the instrument
and tests performed. The resultingeasurements achieved are acceptable as long as the
resulting traces are broadly sigmoid in shapel o through the origin of the graph. If the
traces do not go through the origin eandom excursions of the flow or pressure signals are
shown, the test should be abandoned and any values produced ignStexth effects may be
brought about by radio intderence.

All other degradations are an acceptable loss of performance.
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PERFORMIGATEST

The patient should be connected to the instrumemly when the screershows the flow and
pressure axs, and after checking that the dot lies on the origin of tiraph. If the system ih
correctly zeroedwhile no subject is connecteg@ressZ on the keyboargdor click on theZero
button.

a) ANTERIORIETHOD

The anterior test requires no patient -@peration ard can therefore be performedn any
subject.The technique requires that one side of the nose is used as an extension to tharpress
tube (to monitor the pressure componentlative to the mask pressuyend this connection is
achieved usingither:

1) Microfoam tape, a tip connector, anterior tubirgnd an anterior connectqror

2) Afoam insert, anterior tubing, ahananterior connetor.
The black maskounted connector should be sealed during the anterior methad it is not
required.

In this method lbw is measured on thepen nostril. The mouth sbuld be closed during the
test and once the resistance figure for one side has ba®nined the role of the nostrils is
reversed by moving the tape assembly or foam insert to the other nostril.

It is a fundamental requirement of this technique that artight connection of the instrument
pressure tube onto one side of the nose be math as little distortion as pasble.Satisfying
this criterionresults in the best possible accuracy.

If foam inserts are to be used, subgitte the foam insert for the tip connector and tape as
shown below.

ANTERIOR TEST PREPARATION

a) make a ha? in the tape using TIP CONNECTO
the smallest die on the punch
supplied

b) fit a tip connector and 15cm /\ — \
of anterior tubing to the tape TAPE —

as shownr(or 15 cm of anterior tubing

onto a foam insert).

Degrease the naswith an

appropriate agensuch as SILICONE

surgical spirit ANTERIOR TUBING ™

C) fix the tape onto the noséor foam into FOAM INSERT
the nose), position the tube against (alternative to tape/Tip)
the cheekwhere it will be during the test
andcheckfor leakage bylockingthe
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free end of thetube with your

finger, askhe subjet to block

their open nostrilwith their thumband gently breathein and outthrough their nosec
they will feel anyeakage

d) if airtight, securehe tube in this positioby bringing the mask up to the face, taking
care to position it on th bridge of the nose andsk the patient to hold thenask
assembly therésee page 4 for
pictures)

e) connect the anterior tubinQ a
free end to the pressure tube
(marked black) using
the anterior tube connector 7= 244y

=
) ask the patient to maintain /

presare on the mask to o T TR
achieve an airtight seal
AL

while closing theifips and 7 % ' ,Il—-“'
breathing through theimose. Yz ) I i
. J // Vs S Red +
Ensure that the patiei@ 27 F 7 Nz Neure il
fingers do not obstruct the 2 i ack | e
output from the flowheal 2 ~ Covvec
=
4 = nterior Tubin
There are two principal hazardsssociated 7 e
W|th th|S teChnique: Anterior Connector /J //
. Black Pressure Tube _« /,_/,//:’
a) The patient coulgress so hard that the = e o

. Anterior Connections =
anterior tube collapses ands obstructel

completely- this will result in the display showing an almost vertical line and can be corrected
by asking the patiertb apply a little less pressure

b) If the respiatory rate is too high there will be a tendency to create an open loop on the
display. In the event of this occurringhe patient should be given time to become familiar with
the mask and the asked to breathe more slowly

Mask assembly for anteriotesting
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ANTERIOR TEST PROCESS

Start the NR6 softare, and set up a new record famew patient, or click o®penif the

subject already has a record file. Click on the NR6 Acquire button to access the recording screen
(flow/pressure grid) then:

Test for leakage Place the mask on the face to secure he tbe
Ask the subject to quietly breath through their nose with their mouth dogsiethe traces reach
the default sample point, click on the red button to recowtal If not ask them to increase the
depth of their breathingAfter 4 (default) cycles have been recorded, move the foam (or tape)
to the other nostril and repeat the press.

ANTERIOR COMPONENTS

Hole Punch Anterior Tape

Anterior mask with Tape/Tp connections Anterior mask with Foam connections
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b) POSTERIOR METHOD

The paterior method allows direct measurement of total nasal resistance from a single
manoeuvre without any direct contact with the nose, and as such is perhaps the preferred
technique.

The mask a&mbly comprises an antiral filter, apneumotachograplfto measure flow)and a
black nozzlento which can be added disposable posteriobes (to measure pressujeThe
subject should basked b put the diposable tube in their muth andclose theidips around it
while breathing through thie nose.Under idealconditions the pressure developed in the
mouth will equal that behind the nasal passag®sdividng this pressure by the passing floav
measure of resistance can be oioted:

Resistance Pressure
Flow

This technique does not interfere in any way with the nasal passagest does have the
disadvantage that it depends on the mouth area having an uninterrupted connection to the
respiratory tract. It is therefore essential that:

a) the sulgct does not bite the mouth tube
b) the end of the tube is not bied by the tonge, cheek, or saliva
c) the soft palate is relaxed and the back of thiegue is held down in the mouth

Difficulty may be experienced in training >
some subjects to perfornsatisfactorily-

success figures of around 80% for adults \
and 5070% for children ray be typical. \

Two techniques have been found useful in
training subjects.

1. Allow the subject to obtain

visual feedback by watching the
screen. The clinician, by

looking at the trace, can tell

the patient when a valid test

has been obtainedt will pass through
the origin)and within

a short time the patient will

associate a successful test /.
with a certain posturemeaning tests can Posterior Connections " -7”
now be made

2. Ask the subgrt to breathethrough theirnose deeply withtheir mouth shut and adopt a
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positionthat allows theircheeks to puff out with each expiration. Tryiist without the mask
and then with the mask in position. If the cheeks can move in and out, the safie pangue
etc. must be correctly positioned and posterior measurements can bemad

3. Keeping the head erect and tfaav forward during measurementsan also help keep the
back of the mouth in direct contact with thesal driving pressure signal.

PGSTERIOR MEASUREMENT

Mask showing Posterior tube connections and abowéth a posterior mouth tube included

A posterior testbeing made
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COMMON PROBLEMS ANROUBLESHOOTING

The principal problems are adltowvs:

a)

b)

There is leakage irhé pressure tube circuit. The trace is almost vertical a@doinly
when using theBroms technique that you can calculate results because the trace will
not reach the 75 Pa or 150 Pa sample point threshold line used in the standard
technique.Check the prssure tube connections to the patieand to the NR6 box
(blackringed tubeg.

Thee is leakage in the flow circuit. The trace is almost horizontal indicating a very high
resistanceor little to no flow component

Check the mask fit antthat the tube rurs between theflowhead and the NR6 bdxed
andgreen) Check that the black maskpas caped when doing an anterior test

The spot does not move when a pressure or flow is applied, or moves in a very erratic
way. This suggests that the A/D card hasbeen installed properly (has it been set to
Boad 0?) orthat there is no conneatin between the NR6 and the F€ the green light

on the front of NR6 illuminated?

There is no response on thersen to flow or pressure input, but the connections are
intact and the light on théront of the instrument is lit

1) Check that the USB cabtein place, linking thBlR6and PC.

2) Runthe programinstacal to ensure that thBIR6USB mdule has been
recognised by th&C(see software manual)

3) Check that the PC hastbeen allowed to go into sleep or power down
mode.

If the PC has beegilowed togo in to sleep mode, the USB interface is powered
down. When brought out ofleep mode, the PC does notirgtialise the USB
interface, and thereforat is effectively no present. Onesolution is to remove
the USB connection at ¢hPC or instrument sidéen re-connect. That may be
sufficient, but if not, savany results, andlose down the istrument software
and restart it
If the cursor does not remain on the origihthe graph or erratically jumps in the flow
or pressure axis directions, there cdule a water droplet in a tube, an internal fault or
the NR6 is being exposed to RF interference. If such conditions pertain, any
measurement results must be ignored as\ttemuld be invalid.
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ERROR MESSAGES

An instance of the application is alegly active
A You are starting the program for a second time.

Error adding font GM.TTF or The file GM.TTF could not be loaded
A The font has not been added to your Windows féwitler. This is normally achieved
automatically on installation.

License key is rasing or invalid!
A 9AGKSNI y2 fAOSyasS 1Se& Aa LINBaSyd 2N AG R2

License key does not match product!
A The key file in the program folder does not matcle ffrogram

The requested file cannot be loaded in this application
A The record filgyou tried to load is not matched to this program

File saving attempt failed!
A The record file has not been saveds the folder valid and is set with permissions to
saveto?

Target file already exists!
A You are attempting to overwrite an existing filéhvthis name
Directory "%s" does not exist
A The directory (folder) you are trying to save to or load from does not exist.

No filename given
A You have clicked on save with@pecifying a file name

Export to "%s" has failed!
A The data export you have set bps failed. Perhaps the folder name is wrong?

The hardware board with number %d is not recognized
A The USB A/D board you have specified is not installed (correct nsiagal)
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1001..1008 Arithmetic error during computation
A May be a PC memory issue

2000- Acquisition aborted
A Software/hardware issue has prevented the program from running

Another possible eor that may arise is onewvhere the software loads but the buttons on
the toolbar for capturing a measurement appear geel out, as shownddow.

B Nt ~ew P

File View Acquisiticn Calibration Help
~u
& - %)
Open Exit
i B=] Patient record l E Tegtgl = Hepu:urt]

Thisissue will mat likely have arisen fromhe .ini file not being present in thdirectory
containing the software, or that the folder has tngot the corred secuity permissions set
(every use will need ReadNrite permission fotthis folder).

To fix this problemopen a Windovg File Explorewindow, navigate tothe C\ drive, and
where it sayiSearch in the top right orner of the screen, type Acoustic.ilNext, right-click
on the filg select®@utQor WopyQ and then righiclick in thefolder contaning the softvare
and selectPast&

Explanation of how the InstaCal program works

Each time InstaCal is opened,lioks to see what Measurement Computing Company
interfaces it can find. The first enfound is designated board 0 and the nexiabd 1 etc. It
records the board type and serial number, and automatically editsidile to include this
information.

If you change one rhinomanometer system for another, it will have the same board type, bu
it will have a different serial number, widh means that the USB will not be recognised and
the driver will not be loaded.

If you run InstaCal again, it will look for Beirement Computing Company interfaces,
realise that the one already recorded is lomger present (by comparing serial numbexsp

offer to remove it. When you answer yes, InstaCal will offer to record the new USB interface
and when you say yes it willdi the .ini file to include the new board type and serial
number. If board 0 is fie it will automatically designate it as hok0.
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It is for these reasons that you can't just unplug one NR6 instrument and replace it with
another. You must run InstaCal let it recognise that the first one is no longer present,
delete it, and replacé& with the new one.

If you have two NR6 dces connected, both can be registered by InstaCabne as board 0
and the other as board 1. By changing the active boathinvthe software File-> Settings-

> Rhinomanometry-> Device$ and switching beteen board 0 and board 1 you can easily
movebetween each system without having to run InstaCal.

CLEANING OF PATIENT CONTACT PARTS

In the case of the Rhinomanometeirect patient contact can be made by
SNGLE USE ITEM®ese should bdisposedof after use

Sngle-use mask
Anti-viral filter
Posterior tubing
Anterior tubing
Tip connector
Microfoam tape
Foam inserts

I v v > D D D

REUSABLE ITEM®Be® can be reused if deataminationprocesssfollowed as per the
instructions of themask manufacture(supplied with the masks).

A Reusable mask
Flowheads

We strongly recommendthe use of theanti-viral filter which allows measurements take

place without contaminatig either the flowhead orthe tubing. The position of theanti-viral
is shown below

Adult mak setup forAnterior Adult mask setp for Posterior
test with Filter Note the test with Filter
blanking plug on the black mask
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We recanmend use of the Intersurgical Filtguard filter (code 1944) or Westmed bacterial
filter (WM6216). These are specified to b ®9% efficient for bacterial/viral filtration and has
ports which fit our NR6 magi one side and our flowhead on the oth&his filter is intended

for use by one patient only and over a period not exceeding 24 hours. Its use must be restricted
to situations approved by Intersurgical / Westmed. No filter is 100% efficient so you may
consider it prudent, if dealing with a patiewho has a known or probable infection problem, to
decontaminate the flowhead after use even when a filter has been WRather details forthis

can be found in Appendix 3

If required the tubing between the NMRRhinomanometer and patient components che

wiped with 70% isopropyl soaked cloths/wipes
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JPPLIEPARTS

INSTRUMENT AND ASSOCIATED PARTGMI ®DE QUANITIY
NR6 Rhinomanometer NR6 ONE
USB Cablémaximum length 2m) NRUSB ONE
Flowhead NRFL ONE
Four Tube Set NRAT ONE
Software Manual NRSM ONE
User Manual NRUM ONE
NR6 Software CD NRDisk ONE
Measurement ComputinGD MCC ONE
RhinocaktLinicALRESEARCH VERSIONS ONLY NRCAL ONE

CONSUMABLES ARTER PACK

COMMON PARTS

Adult Mask (Reiseable) NRRA ONE
Child Mask (Raseable) NRRC ONE
*Filter (single use) NRFilter ONE
ANTERIOR PARTS
* Anterior TubeConnector NR/AT/CON ONE
* Anterior Tubing NR/ANTUB 1 metre length
*Tip Conneiors NR/TIP/CON Pkt/5
*Tape for Tip Corattors NR/TAPE ONE
*Foam Inserts Large NR Large Inserts  Pkt/4
*Foam Inserts Standard NR Std Insert Pkt/4
*Foam InsertSmall NR Small Insdpkt/4

Hole Punch for tape NR/HP ONE

POSTERIOR PRAR
*Posterior Mouth Tubes NR/POSTUB 1 metre length

Spare Parts and Consumables

If you have any questions about your Rhinomanometerequire spare parts or consumable
(part numbers listed abovéhen please contact your supplier or GM Instrument®dily.
We will be able to advise you anivg you help with any problem you may encounter.

Note: Parts listed above with (*) are suppliess non sterile and due to thé inertness have no lot number, expiry
date or year of manufacturing.
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MAINTENANCHEANUAL

CALIBRATION

A calibration check shuld be made, and if required the instrument adjustédthe following
circumstances:

a) if the pressure or flow transducers arbanged

b) if the flowhead is contaminated with dust or other particles or has beeshed or
disinfected

c) if some time has elapsesince the last calibration (ideally a check should be made
before each testing session)

d) if there is any uncertainty about #results achieved
Two transducers are used in each NR@e for measuring the flo and one formeasuring the

pressure. Theyan be set using static individual calibration unsgsich as a liquid column for
pressure and a rotameter for flow.

CALIBRADON EQUIPMENT to NR6 Pressure Port

(Black) ]
A. Pressure Gaugea liquid column ‘ |
coveing the range 600 Pa (51mm 19). ]

It is an added convenience if this is

connected in the manner shown because
adjusiment to thedesired pressure level O -
is more easily achieved.

Hand Pump Reservoir Liquid

Column
B. Flow Gauge such as a rotameter
covering the range-800cm3/sec.
(0-301/min) and an adjustable —1Rotameter
source of flow with a variable Vacuum —_
voltage suppl. Such a motor is Motor —] Flowhead
available from ranufacturers of —] N
vacuum cleaners and the speed at — [
which it runs, and therefore the flow — |
it produces, can be controlled by o ) — T/_
powering it from a variable trarisrmer Variable
Transformer /
to NR6
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The procedus to be employed is as follows:

a) Switch on the instrumentrad allow5 minutes warrup time

b) Select calibration from the setupenu bar item and zero thoutput

c) Apply a flow of 300cmis (18 Itres/minute) to the flowhead and if the value shown on

d)

the screen is not correct, adjust the flow calibration potentiometer, mark&® inside
the NR6 until the reading is correct

Remove the flow and check that tlvalue returns to zero. If it does not, rédbe zero
position, apply the flow and, if necessary;adjust theflow calibration potentiometer,
VR2.

e) Apply a pressure of@® Pa (31mm #) to the black input nozzle and, if the value on the

screen does notead 300, adjust the potentiometeévR5inside the NR6 until it does
read correctly

Remove the pressure and check that the value returns to zero. If it does not, reset the
zero position, reapply the pressure and, if necessary, make a further adjustmethieof
pressure calibration potentiomet

MAINTENANCE

The routine maintenance which is required is as follows:

a)

b)

Regularlycheckthe condition of thepneumotachographwhichis mounted on the
mask and the condition of the plastic tubes which connect the kmias the
instrument. The pneumotachograph @lid be kept clean, as dust builgh on the
gauze will result in incorrect results. The gauze, mask, tip connectors and tubes ca
be washed, subjected to sterilising solution and can be gas sterilised, but eust b
thoroughly dried out prior to meing meastements- they cannot be autoclaved

The tubing should not be used if it kinks or if it becomes slack on the
pneumotachograph oinstrument connector tubes. It sikid be replaced by a new
length.

Gonditions of various instrumento-PC interconnecting céds should be checked
regularly to look for damage tihe insulation.

Should theenclosure require cleanintpr any reason, unipg it from the PC and wipe
it with a damp cloth, or a cloth soaked in a mild aldobased solution or cleaning
wipes. Do not Bow liquid to run into the enclosure.
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FERVICING

Servicing can only be carried out by GMI approved and
authorised personel. No modifications are allowed

The NR6 contains two transducers with assodatstrumentation amplifiers, balan@nd gan
controls, andan isolated +%/lts to+8VDC converter. Full circuit diagrams are available on
request and service adjustmenare noted below.

TRANSDUCER SETUP ADJUSTMENTS
1. Switch ontie NR6 and allow minutesto warmup.

2. Measure the voltagbetween test point 5 and test point 4 using a sensitive DC voltmeter.
Adjust pressure offset pehtiometerVR4to give a reauhg of O volts.

3. Measure the voltage between test point 5 and test point 6 usisgnsitive DC voltmeter.
Adjust flow offet potentiometerVVR1to give a reading of O volts.

TP5 ()

[]

VR1

[]

TP4 VR4

TP6
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