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INSTALLATION

Electric shock protection

AN

The electric shock protection instructions in thissection must be fol-
lowed!

Only Piston Ltd., as manufacturer, or its authatigéstributor’'s person-
nel, or the distributor’'s representatives may ihskee medical device.
The above mentioned companies only accept resplitysibr systems
installed by them.

Before installing the medical devices the persomnest make sure the
computer, the monitor and the printer installedrestlical electronic de-
vices comply with the standards, for the given d¢guor the user de-
clares concerning this with responsibility.

Minimum - '

1.5 m %

Information exchange with the computer goes throu§i8 connection.
For low leakage current relating to medical devisendards this con-
nection is optically isolated inside the device.

Before shipping we check the device’s leakage otrfEhe operator has
the opportunity to have the leakage current cheg@extbdically, if he /
she finds it necessary.

The system must be installed so the examined péssah least 1.5m
away from those devices that are electrically cateteto the computer
equipment.

Parts of the system (computer, monitor, printer) ocaly be replaced in
case of failure, modification or for any other r@asif the part to be in-
stalled has the same electric shock protection itond as the original
one.

The personnel installing the device will train thgerator concerning op-
eration electric shock protection. This traininglirdes the contents of
this section. The operator verifies the trainingfficial written form.
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Installation

Minimum PC configuration

The operation of the lung diagnostics system requa personal com-
puter with the following minimum configuration:

ltem Minimum?* Recommended**
Operating system Windows XP SP3
Processor (for PDD-301,800 MHz clock frequency Intel Pentium 3 / Celero@are 2 csa
PDD-401 device family) lad

AMD Athlon csalad
Processor (for PDT-1111 GHz clock frequency Intel Celeron / Pentium 4uaDCore /
device family) Core 2 csalad

AMD Athlon csalad

Processor (for PRE-1011.5 GHz clock frequency Intel Core 2 csalad,
device family) Corei3/i5/i7
AMD Sempron / Phenom / Athlop
csalad
Memory 256 MB 1 GB for Windows XP
Memory (for PRE-101 512 MB 2 GB for Windows 7

device family)

Hard drive 1.5 GB free space for softwaré GB more space for user data
system and database manage-
ment system

Screen resolution 1024x768 1280x1024

Screen resolution (for PRE-1280%x1024, two monitors required
101 device family)

Printer Windows compatible Color for PRE-101 devamily

Internet connection for Software update

* Minimal configuration is the theoretically regad minimum for running the operating system and
associated services

* Recommended configuration is the required minmmdor fluent daily work. Before purchasing a
workstation is recommended to consider increaserfopmance need of later expansion of operating
system and other system services.
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Installation

Compatibility

The medical diagnostic software suite is a PC badetbsoft Windows
compatible system that was tested under the fallgwersions of Win-
dows:

32 bit
* Windows XP Home, Professional SP2, SP3
* Windows Vista Home Basic
* Windows Vista Home Premium
* Windows Vista Business
* Windows Vista Enterprise
* Windows Vista Ultimate
* Windows 7 Home Basic
* Windows 7 Home Premium
* Windows 7 Professional SP1
* Windows 7 Enterprise
* Windows 7 Ultimate SP1

64 bit
* Windows XP Professional x64 Edition SP2
¢ Windows Vista Home Basic
* Windows Vista Home Premium
* Windows Vista Business
* Windows Vista Enterprise
* Windows Vista Ultimate
* Windows 7 Home Basic
* Windows 7 Home Premium
* Windows 7 Professional SP1
* Windows 7 Enterprise
* Windows 7 Ultimate SP1
* Windows Server 2008 R2 SP1

Software installation

Perform the installation from the included CD.
The most up-to-date version is available from oabsite:
http://www.pistonmedical.comIn the Downloads / Software section.

Run @l Click on theStart menu and se-
lectRun

= Tvpe the name of a program, folder, document, or
Internet resource, and Windows will open it for wou,

Opent w

[ Ok, ][ Cancel ][ Browse, .,
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Installation

Look in: | 13 Administrator v ¢} s Al -
|23 borland [Z)UserData
_,J .padhx
Irstall [ Administrator's Documents
Application Cata
IZiContacts

-
E‘J“g [Z)Cookies
bty Computer .,‘jDesktnp
“f Favorites
Local Settings
My Recent Documents

MetHood
My Docurments Pf o
PrintHood
. SendTo
"] |ZyStart Menu
- Templates
My Hetwork
Places

Laocal Disk () | Files of type: Programs v

(%)

Select Setup Language

Select the language to usze during the inztallation;

Ok, ] [ Cancel

15 Setup - PistonXP [B]EL]

Welcome to the PistonXP Setup
Wizard
This will install Pistori<P on pour computer.

Itis recammended that you close all other applications betare
continuing.

Click Mest to continue, or Cancel to exit Setup

15 Setup - PistonXP DE®

License Agreement
Please read the following important infarmation before continuing.

Please read the following License Agreement. Y'ou must accept the terms of this
agieement before continuing with the installation,

LICENSZ SZERZODES ~
Piston<P véglelhasznaldi licensz szerzidés

FONTOS MEGJEGYZES: A TERMEK TELEPITESEVEL EGYER, HARMADIK
FELTOL [MAS GYARTOTOL) SZARMAZO SZOFTVERTERMEKE. IS
TELEFITESRE KERULNEK, MELYEK SAJAT WEGFELHASZNALOI LICENSZ
SZERZUDESSEL RENDELKEZMER. A FELHASZNALO & PROGRAM
TELEPITESEVEL & HARMADIK FELTAL SZ4RMAZO SZOFTVERTERMEKEK,
L\ELAENSZ SZERZUDESET IS ELFOGADJA, EZEN SZ0FTVERTERMEKEK 42
ALABRIAK. ~

(&) | accept the agreement
(| do ot accept the agreement

< Back ” Mt > ][ Cancel

Click on theBrowse button and
select the install program.

When installing from the CD
select the CD drive.

Find the pxp_setup.exe file in the
Programs folder.

Click OK

The install program starts

Select the preferred language for
the setup and the installed
software

Click OK

A welcome screen appears, just
click Next

Carefully read the License
Agreement, click accept the
agreementand clickNext

If you do not accept the
agreement, exit the installation
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Installation

1) Setup - PistonXP ﬁ_”’@@'\
Select Destination Location
‘where should PistoriP be installed?

_J Setup will install Pistori<P into the following folder,

To continue, click Nest. [f you would like to select a different folder, click Browse.

| [ Browze...

At least 105.9 MB of Free disk space is required.

I < Back ” Mt > ][ Cancel ]

i) Setup - PistonXP BEE

Select Components
which components should be installed?

Select the components pou want to install; clear the components you do not want to
install. Click Next when you are ready to continue,

Dracle 3E 14944 MB A
(&) Database server 1494.4 ME
) Client components only 7r.2MB

SB diivers 0aMe

istore<P' progranm files 106 MB

User's manual 40.3 MB
English 156 ME
Deutsch 10.2 ME
[v] Magvar 145ME ¥

Current selection requires at least 1 548.8 MB of disk space.

< Back ” et > ][ Cancl ]

1 Setup, - PistonXP

Select Start Menu Folder
‘Where should Setup place the program's shartcuts?

Setup will create the program's shartcuts in the following Start bMenu folder.

Ta continue, click Mext. If you would like to select a different folder, click Browse

| [ Browse...

< Back ” Mext > ][ Cancel ]

o Setup - PistonXP

Select Additional Tasks
‘Which additional tazks should be performed?

Select the additional tasks you would ke Setup to perform while instaling Pistor<P,
then click Next.

Additional icons:

Create a desktop icon

< Back H et > II Cancel

You can specify the install
destination.

Click Next

You can select which part of the
program to install (experienced
users)

Click Next

You can enter the name the
program appears under in the Start
menu (experienced users)

Click Next

You can select whether a

PistonXP icon should be created
on the desktop (experienced users)
Click Next
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Installation

o Setup - PistonXP

Ready to Install
Setup is now ready to begin instaling PiztoreP on pour computer.

Click Install to continue with the installation, or click Back if you want to review or
change any seftings.

Destination location; A
o %Program Files [#86]\PistonixP

Setup type:
Full installation

Selected components:
icrosoft SOL Server 2000 Desktop Engine
Borland Database Engine 5.11
Program Files

Start benu folder:
Fiston Medical bt

[ < Back H Inztal II Cancel ]

15 Setup - PistonXP EEIx

Installing
Please wait while Setup installs Pistori=P on your computer,

Extracting files...
c:\Program Files\PistoredP'Pistor<P exe

15 Setup - PistonXP EEIx

Installing
Please wait while Setup installs Pistori=P on your computer,

Irstall Oracle HE Database Server. This can take several minutes...

15 Setup - PistonXP EEIx

Installing
Please wait while Setup installs Pistori=P on your computer,

Inztalling FTDI USB Driver..

An install summary window
appears, and if all settings are
acceptable

Click Install

The install process begins

Please wait until it finishes
installing the software

After installing the software,
external components will be
installed also

The installation of the Oracle XE
Database Server / Client runs in

background and the process can
take several minutes

Please wait until it finishes
installing the software

Finally USB Drivers are being
installed

Please wait until it finishes
installing the software
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Installation

In case of WindowsXP

If the windows generates a a

L The software you are instaling has not passed 'Windows Logo
L0

e warning click on th¢Continue
El ds e il 'yu?;l; collllec-t ol Ih_is D; your ;saiveimmpail Anyway] bUtton

either immediately or in the future. Microsoft strongly
recommends that you stop this installation now and
contact the software vendor for software that has
passed Windows Logo testing.

Conlinue Anyway ] [ STOP Installation

& Vi ey il In case of Windows Vista and 7
®) Windows can't verify the publisher of this driver software If the windows generates aa
warning click on th¢lnstall this

# Don'tinstall this driver software

Vou should check your manufacturer's website for updated driver software d rlve rs oftware an yway] b u tto n

for your device.

# Install this driver software anyway
Only i I driver software obtained from your manufacturer's website or
c ned software from ather sources may harm your computer or steal

Felpaun s lonkE Bex A window indicates the end of the
Completing the PistonXP Setup installation
Wizard
Setup has finished installing Pistori<F on your computer. The C I ICk F I nls h to Close th e InSta”
application may be launched by selecting the installed icons. .
wizard

Click. Finish ta exit Setup.

This concludes installation
Start the program

The program automatically
detects the connected devices
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USER INTERFACE

Icons

Main window
.
Y Open patient database

Open expertise editor
Submenu for Hospital information systems

Open report editor and printing

& | ©

Exit software

Patient database

Clear patient quick search fields

Enter new patient

Modify patient data

Store entered / modified data

Cancel changes

Load all measurements from the selected meeting(s)

Load selected measurements

5B x LD
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User interface

Settings

Set institute data

Doctor records

Devices’ settings connected to the PC

Program operation related settings

Display graphs and other program parts

Maintenance, safety backup related settings

Reference value calculating algorithms

List of parameters to be displayed

Service panels

Enter new doctor

Modify doctor's data

Store entered / modified data

Cancel changes

Accept changes and close Options panel

Report editor

Print preview for lung function tests

j Print preview for Compliance test
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User interface

X IO @ 3%

Print preview for Rhinomanometry

Print preview for Provocation test

Print preview for Ergospirometry

Print preview for Audiometry

Print preview for Calibration

Print selected measurement results

Store a report as PDF document or image

Close Report editor
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User interface

Settings

The Setup/Optionsmenu item allows customization of the system.

Settings that can be changed during measuremealsaravailable in the
Setuptab of the measurement windows.

Program settings appear grouped on the left side.

z _J Institute setup [Operation

e “‘\{% Doctors [nyl_v _I_‘f'_'l!l"_'fq"ffl‘a"gue Sprache Nyel\r J@Z}fk Nyel\r .Iazyk Sprlk '
H |Eng||sh English [English Ing] b |
& \@ Devices -
'ﬁ Copyright info;
ifl Operation Piston Ltd., Piston Lt
4k Szdldkert str. Budapest H-1033, Hungary
“”‘ Display infof@pistonmedical com
Always request ID string iNo w |
‘1&! Maintenance |
Auwtomatically generate patient ID iNo - |
B w Prediction Formiat of Patient ID | ]
iy & Parameters Source of environment info !-ALEJm_atic_ . T|
: il : Primary patient search criteria EFuII Name by |
2} Service L
Speed search in full name iNo - |
Active curves after measure :AII measurements b |

PistonXP v1.40 build 307
Build Date: 06272012 11:46

Institute data

You can enter the following information at t8etup/Options/Institute
setupmenu item:

Institute name, Site address, Mailing address, Emumber, Fax num-
ber, Web page, E-mail address.

This data appears in the header of the printedrtepo

Doctor’s data

The doctor’'s data can be entered at 8wtup/Options/Doctorsmenu
item.

New doctor

Press th¢New Doctor] button to enter data for a new doctor.
Complete the fields.
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User interface

Make sure that two doctors cannot have the sanmdifige.
Press th¢Save]button to store the entered data.

Modify data

Select the doctor from thi®octor's namg drop down list whose data

you would like to modify.

Click the[Modify] button.

Change the desired fields.

When done, press tli8ave]button.

You will see feedback about the success of thestatage.

If you do not wish to store the entered data, ptlesfDiscard] button.

About deleting ...

To preserve consistency and for future searchesnat possible to de-
lete from the database.
All diagnosis has traces in the database.

Language selection

You can select the program’s language inSk&ip/Options/Operation
menu item.

All supported languages are displayed in Englisthiarthe specific lan-
guage as well.

Select the language you would like to use.

Patient identification format

You can enter the patient identification format irthe
Setup/Options/Operationmenu item.

Format descriptions may be found in the Appendsettion.

Graph settings

Graph displays may be set in tBetup/Options/Displaymenu item.

Graph scheme
You can select the graph colour settings:

» Dark background, bright lines
* Bright background, dark lines
» Same as printed (white background)

Raster
The grid may be enabled or disabled on the graph
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User interface

Show curves
It can be selected for several same type measutemen

» The diagrams appear in one coordinate system.
* Allthe diagrams appear in different coordinateteyss.

Visible part of the curve

For easier overview curve sections unrelated toeWauation can be
hidden.

OnFly Analysis

When this function is enabled, the program monitbespatient’s breath-
ing during measurement, separates normal breafhomg deep exhala-
tions and inhalations.

Active curves after measure

In the Setup/Options/Operationmenu item those curves can be selected
which will be automatically indicated as active sradter each measure-
ment:

e Just the best measure
e First three
* All measurements

Curve magnification

Click on any graph with the right mouse button.
Select the required size from the menu that appears
The following magnifications are available:
Resistance measurement:  0.5%-, 1x-, 2x-

Other measurements: 0.5x, 1x, 2x, 3%, 5x

Reference values

The desired algorithm may be selected in Sie¢up/Options/Prediction

menu item:
 ECCS - European Community for Coal and Steel
* Knudson
* Cotton & Dust
* Crapo-HSU

« Osterreichisch

To turn it off, select th&lo referencevalues option.
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User interface

Displayed parameters

In the Setup/Options/Parametersmenu you can enter which parameter
to display on the screen and which one to print.

Automatic backup

In the Setup/Options/Maintenancemenu you can select the frequency
and the location of automatic backup of the patiabase.
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PATIENT DATABASE

User interface overview

Main window

O A
TOV
1]
Quick search ; O -
i T e T T — o —
Patient list . el o
[F Exit
Details Ega——
Control panel @F‘ e X
Visits :,; ;»‘;; ;\L,g 3;:2 [DIFFUSION. 20070731 13310 quvmgr:h
Measurements ®
Load Maesmnet
selection
Quick search
Helps find a patient.
Patient list
A list of patients meeting the search criteria.
Detalls
Displays the selected patient’s most importantpatars for the selected
measurement.

Control panel

Basic database operations: enter new patient, snpdifent data, store.
Visits

Dates of previous visits.

Measurements

A list of measurements for the selected date orsunmeanent type.

Load

Control buttons to display the selected measuresnent

Measurement selection
Measurements may be listed according to measuretypanas well.
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Patient database

Data input form

Content of the Data input form can be set in theun&etup/ Options /
Display / Contents of Patient'sDatasheet*

SRIZMEID Patient database
' Audiometry Title Last name First name T

Identification data —Rsint e Geeomd-nen@®  Mother's name

’, LINK ) Female A
— 1D

Born

) Male
T

Postal code City

v v

Street Phone
Contact information fetotrite @-Mail
Height {:} cm Weight {:} kg
Body mass index ®
Body Mass Index: - Age: b8 years

[ List of empty fields ] |I

First name ~ | Click on the items in

Last name the list to get detailed

List of incomplete fields W. T o e
| late
Sex 3]
Control panel I3 95 o i
Cancel
WG 436 FYC SEggy =

Identification data

Group of data essentially identifying the patidséme, date of birth, so-
cial security number, sex, etc.

Contact information
Patient’s accessibility: Address, phone numbersagéd-address.

Body mass index (calculated value)

The patient’s current body weight index: squarehef height of the pa-
tient in meter divided by body weight

List of incomplete fields

A list of fields those both have to be completed ane still empty, or
that have been filled out incorrectly.

Control panel
Basic database operations: new patient, modifinastore.

*You have to close and re-open Patient's Datalmaapply changes
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Patient database

Patient’s personal data

The program can store an arbitrary number of ptstien
Pink fields indicate fields that have to be conmgdet

Anthropometrics data
You have to enter the patient’'s body mass and heigh
These data are required to calculate reference valu

The database stores the body mass and height patieat for each vistt,
so changes may be followed in time.

New patient

To enter a new patient, press fiNew Patient] button. Complete the
fields and make sure that two patients cannot havsame identifier.

To store the patient, press fl&ave] button.
You will receive feedback about the success of diatage.
If you do not wish to save the data, presg@ancel] button.

Modify data
Select the patient to modify
Click on the[Modify] button
After modification press thgsave]button
You will receive feedback about the success of ditiage
If you do not wish to save the modified data, pteéegCancel] button

About deleting ...

To preserve consistency and for future searchés nibt possible to de-
lete from the database. All diagnosis has tracéisardatabase.

Finding a patient in the database

The top section of the patient database windoweassearch block.

You can search based on several criteria. Wherettiiteria change, the
program automatically lists the patients meetirgupdated criteria

Normal search

Search only based on the patient’s family and suma
Enter the patient's name or part of it.
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Patient database

Detailed search

Click the[Detailed search]button.
You can refine the search criteria in the window:

e patient's sex

» date of birth with interval

» address or part of it

* doctor

» identifier (social security number)

Viewing previous measurements

All previous measurements can be reloaded, sotsepan be printed at
anytime.

Viewing previous measurements

A\

To reload previous measurements:

* Select the patient

* Select the visit by date

* If you only wish to view the results of certain maeement mode
select the one from the list

» Select required measurements

If you wish to see all measurement results of ectedl visit, click the
[Open] button

If only certain measurements are important; clieknd while holding the
CTRL button down

After selection click on thEOpen] button!

If you wish to include further measurements tortpgort click the
[Patient database]button to reopen the Patient database.

Select further measurements and click[had measure]button to in-
clude them to the report.

WARNING:

You can only simultaneously load eight measurementsf the same
mode.

For this reason, the [Load all] button is not alwayg available.

PRE/POST evaluation

To load the data for all previous visits, check fAk measurements]
checkbox.

This displays a patient’s all previous measuremeatted according to
the following:

e Date
e Measurement mode
* Measurement results quality
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Patient database

Select the results of at least two identical mesrm@nt mode, for exam-
ple two FVC measurements.

Load the data as mentioned eatrlier.
PRE/POST measurements are detailed in the PRE/B&SiON.

Comment field for patients

Comments may be entered about the patients eveavéy visit. All
comments are stored separately in the databasmaynde retrieved in-
dividually.

To enter a comment:
* Open the Patient database
» Selected the desired patient
* Click the [Diagnose] button to open the text edwardow
» Select the [Patient] operating mode from the list
e Enter the comment
* Press the [Store] button to store the comment

Previous diagnosis

All previous comments about the patient may beienegd from the
[History] list.

The currently entered text is not lost when viewangyevious diagnosis.

To display the currently entered text again, seflbet[Patient] option
from the list of operating modes again.
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MEASUREMENTS

Patient selection

Before starting the measurement it is necessagnter patient data using
one of the following methods:

* Enter new patient
e Search for patient already in the database

Preparations

Device

Calibration

Connection
Make sure that the device you wish to use is caieaeio the computer.

If not, connect the device as detailed in the lizgtan section.

Selection

Select the device you wish to use from [Bevice selection]list, be-
cause basic lung function tests (FVC, IVC, MVV) danperformed with
any of the devices.

Regular calibration ensures maximum accuracy.

Automatic warnings

Warning time interval can be entered for all devigees. When this ex-
pires the device warns the user to perform caliomaagain. In this case
it is recommended to perform the calibration.

Calibration is detailed in the Calibration sectioihthe Spirometer spe-
cific volume.

Measurement

The individual measurement operating modes ardlel@tm the Meas-
urement Modes section in each device specific velim
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Measurements

Enter comment

A separate comment may be entered for all measurtemades.
All comments are stored separately in the database.

* Click on the[Diagnoselicon to open Diagnose composer

* Select the measurement mode or the Patient montetifre list to
which you would like to add a comment

e Enter the comment

* Press the [Store] button to store the commentardétabase at-
tached to the measurement

Previous comments

Previously created comments for the given measurtemmede can be
viewed anytime in th¢History] list. The currently entered comment is
not lost when viewing a previous or another measerd modes’ com-
ments. To display the comment select the measuremede you would
like to edit from the list.

Store

Pulmonary function test and Audiometry

To store curves markedisible andQuestionable press th¢Store] but-
ton.

Successful data storage returns a feedback.

Ergospiromety and Resting metabolic test
To stor the actual measurement push [Bre] button.
Successful data storage returns a feedback.

Printing

Printable data is divided into several groups:

» Complex report on lung function tests: FCV, IVC, MVTGV,
DLCO, PMAX

 Compliance

* Rhinomanometer

» Ergospirometry and Resting metabolic test

* Provocation test

* Audiometry
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Measurements

PRE/POST
The system can print two types of reports:

* Normal report: Three measurements’ results simetiasly.

* PRE/POST report: Two measurements’ results simexdtasly and
their difference in absolute and percentage format.

Customized reports
The printed report has the following parts:

e« Header
e Parameter table
* Graphs

e Comment

The header is the only fixed part of the heades,dther three may be
turned on and off arbitrarily, only the desired tpanake it into the re-
port.

Highlight rows

To highlight odd rows at colour or greyscale pngtiselect the
[Highlight odd rows] checkbox

Simplified report
To print only the best measurements of all modéscs¢he[Just the
bestmeasurgcheckbox

Printing

Before printing measurement results have to bedtso the printed re-
ports can be followed up.

* Click the [Print...] icon in the main menu

» Select the graphs, tables and manual diagnosisvgaild like to
print

» Select the report language

» Select the report type: normal or PRE/POST

* Click on a button in the [Print preview] sectionview the print
preview

» After making the necessary settings, click[fent] button

During printing graph display is similar to on-senedisplay:

» Complete curve or only the representative curvé®ec
* One or more graphs

Export report into PDF and other graphical formats

This feature provides export of the printed repraid the commonly used
graphical formats. Exported reports can be stonedf@ar example sent as
an attachment to an e-mail.
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Measurements

Supported formats

 PDF, Adobe Acrobat document
* GIF picture

» JPEG picture

«  BMP Windows Bitmap picture
 EMF and WMF vector graphics

Settings
The Export function is in the Report edition window
* Click on the [Print...] button at the main menu

Contents and the format of the exported report are fully identi-
cal to the printed version. More information can be found in
the chapter Pulmonary function test and Audiometry

To store curves markedisible andQuestionable press th¢Store] but-
ton.

Successful data storage returns a feedback.

Ergospiromety and Resting metabolic test
To stor the actual measurement push [Bre] button.
Successful data storage returns a feedback.
Printing.

Export procedure

Prior to printing and exporting results of measugaits have to be stored

in order to provide reliable traceability

* Click on the [Print...] button at the main menu

» Select graphs, tables and text fields to be exgorte

» Select the language of the report

» Select the type of the report PRE/POST

» For previewing the report click on any button a [Rrint preview]
section

» After setting click on the [Store] button

Exported graphs are fully identical to the grapihsven on the screen:

* Full curve or only the important part
* One or more graphs
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Measurements

Interface to information systems

Interface to frame systems

Our system provides communication according to rttege commonly
used protocols:

* Health Level Seven (HL7)
* Gerate Daten Trager (GDT)

These protocols provide exchange of the patierd datl measured re-
sults between the lung diagnostics equipment aedfidime systems.
These protocols are predefined by the System asltrator consequently
can not be modified by the user.

Receiving the request for tests

Click on the [LINK...] button in the main menu and ep the Im-
port/Export window

According to your frame system type click one o fHL7] or [GDT]
buttons in the Import section in order to receiReguest for tests

If a Request for test is available the system aat@ally acquires it and
lists all the requested tests

Exporting
Click on the [LINK...] button in the main menu and ep the Im-
port/Export window

According to your frame system type click one of fHL7] or [GDT]
buttons in the Export section. The system autoraltiexports the re-
sults of the tests.

Filling special forms

The system provides filling customer defined formemplates of the
forms can be compiled in any ASCII format (HTML, XMCSV etc.).
Compilation of the form is the competence of thet&yn administrator.

Filling a form
User may select a form from the preinstalled temegla

Click on the[LINK...] button in the main menu to open the Im-
port/Export window

Click on theflHTML] button to open the Custom Report window
Select the desired template from tH&@mplates]list
Click on the[Select]button and the form is automatically filled out

DB-26



PRE/POST

The PRE/POST measurement

The system supports measurement comparison — peem@asurements
may be compared against measurements made later:

* Select the patient

» Select and load the PRE (or previous) measurements
* Measure the current, POST values with the patient

* Select the two measurement to be compared

* Print the PRE/POST report

Retrieve measurement

Perform the steps described in the Patient Datadeg®n:

* Open the database

* Select the patient

» Select one or more measurements
e Load the measurement results

Max. 8 measurements may be displayed simultanecsslif you loaded
6 measurements, you can perform 2 more measurements

Notice

The program also makes it possible to print the /PRET report from
the actually performed measurements.

Printing

Printing is similar to normal report printing:
* Select the PRE/POST option in the report edit wimdo
» Select the parts of the report you would like tmipr
During printing the graphs are displayed similathte screen:

» Complete curve or only the representative curvé®ec
* One or more graphs
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Possible problems

TROUBLESHOOTING

Software

Problem

Diagnosis

Solution

Cannot find a patient.

Too many search criteria.

teEless search criteria.

The patient’s data cannot |
loaded with the $elected
button.

eNot a single measurement h
been selected.

the list, use theljoad all] button.

When making a PRE/POS
report, the program onl
prints previous data loade
from the database.

TThe new measurement has 1
y been stored.
d

ofhe measurement must be sto
with the [Store] button before print

ing.

a¥f there is only one measurement |i

ed

Starting up the program th
connection to the databa
server is unsuccessful

eAfter starting up the Window:
sdhe database server is not stan
yet

sWait a few minutes while all th
tgocesses of the operational syst|
are fully running

It is impossible to access
the database connected
network

oNetwork connection is inten

iaupted

The problem might be caused
the database server

- Check the connection with the dat
base server

byConsult with the system administr]
tor or with the installer

It is impossible to access th
local database even after
minutes as the Window|
started up

elThe problem might be caused
5he database server
S

bylake a cold restart of the PC

It is permanently impossibl
to access the local databg
permanently even after r¢
starting the PC

e The problem might be caused
sthe database server or by t
2-malfunction of the operationa
system

byConsult with the system administr]
heor or with the installer
|
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SPIROMETRY

.

Supported devices

PDD-301/sh Spirometer

PDD-301/r Rhinomanometer

PDD-301/sco Breath CO monitor and spirometer
PDD-301/rco Breath CO monitor and rhinomanometer
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1033 Budapest, Sz 6lékert u. 4/b

Rev.: SR-EN-04.00
1 9 79 Date modified: 04/07/2012



TABLE OF CONTENT

g rgeTe [UTox 1 To] o R R PRERPP 4
DBVICES .eteeiiee ettt ettt eeeee sttt e e e e e sttt e e e e e e st e e e e e e ammnnnr e e e e e e ns 4
Symbol anNOtation ............ooiiiiiiiii s 5
TeChNICAl OVEIVIEW .......eeiiiiiiiiiie e s 5

INSTAIALION ... e rmmeene e e 6
PDD 301/s Spirometer installation ... 6
PDD 301/r Rhinomanometer installation ... .. 8
PDD 301/sco and PDD 301/rco Breath CO monitor lfzgtan.................. 10

USEI INTEITACE ..ottt 11
ST 1] T 1T RRPRRR 11
LC OIS . e ——————— e et b —————————— 11
User interface general desSign ............ . vieiiiee i 14

(022111 0] =110 o USSR 16
Flow meter calibration ..............ooooiuvmmeeeee e eemeee 16
Checking calibration reSUltS ..........oocuvieeeeeeieee e 17
Viewing previous calibration data ............ceeeeeiiiiiiiiiiiei e 17

MEASUIEIMENTS ...ttt mmmmme e e e e e e e e e e e e e e e e e s ammmmmerees 18
Dally roUtiNe — OVEIVIBW ......cciiiiiiiiiiiiiee ettt e 18
System overview table............coooo i 19
Available examinations ............eeeiii e 20
Entering environmental data ..............ooocceeeeeeii i 23.

WA =T (o IR U Vo [P 23
e =T 0T U= 11 (0] R PO 24
Connection between the patient and the deviCe...........cccccceivviiiiienenn. 25
Measurement evaluation — Pulmonary function test.............ccccceeennee. 25
Compilation Of PRE/POST IEPOIS .....cccei .t e eeeeeeeiiiieeeeeeessiseeeeeeesenes 27

MeasuremMeNnt MOAES ........ooiuuiiieee et e e e ettt e e e e e s ssete e e e e e e snbeeeeammae 29
Forced Vital CapaCity ..........occuuuiiiiiiiimmeee e 29
Inspiratory Vital Capacity .........ceeeeiiiiieeiiiee e 31
Maximal voluntary ventilation .................cemeeeiiiiiiiiiiie e, 3.3
RRINOMANOMELIY......uiiiiiiieee e e 35
Breath carbon monoxide MONItONNG ...........commmmseereeeeeeesiniiiiiee e ereeeeens 37

1Y =TT (=T = g o =S PPU S UPIPR 39
DeViICe MAINTENANCE ..o eee et e e e e e e emne 39
Flow meter MmaintenanCe............oovee i 39
Breath CO mMoNitor MainteNanCe...........oooeecceeeriiiieee e 40
SINGIE-USE PAIS ..ot e e 40
Reusable parts and aCCeSSOIIES...........meeemmeeeeiiiiieeee e 40Q.

TroublESNOOING ....cciiiiiiiiie e e 41



Possible problems ... —— 41

TeChniCal dat@......ccccoeeiiiiiiiiiieee e emeenea s 42
WAITANTY ...t et e ettt e e e e s emmmr e nnee 42
Limited lability ..o 42
Safety INSIIUCHIONS....cciii i s 42
INFOrMING VAIUES ... e ammmmmaa 43
Electrical data............ooooeiiiiiiiiiieeemme e e 43
MechaniCal data .........ccoooeeiiiiiiiiiiiieeeeem e e 44
GUAranteed VAlUES ............oooveiiviieeet o s e e e e e e e e e e e eeeeeeeeeearsaba s smmmmmes 44
LISt Of ACCESSONIES ....cevvviviiiiiieee e s s e e e e e e e eeeeeeeeeeeesasss e e e e e e s e 45

EMC Guidance and manufacturer’'s declaration .......c...ccoevveeieeeiiiieeeennn.n. 46



INTRODUCTION

Devices

Piston Ltd.’s respiratory diagnostics product fgnubntains the follow-
ing members:

PDD-301/s Spirometer

Measurement operating modes

» Forced inspiration and expiration
» Static vital capacity
* Maximum voluntary ventilation

Design
* Flow meter: PPF-18 PinkFlow, symmetric Pitot tube
» USB computer connection
» Portable design

PDD-301/r Rhinomanometer and Spirometer

Measurement operating modes

» Forced inhalation and exhalation

» Static vital capacity

* Maximum voluntary ventilation

* Nasal respiratory resistance measurement witheaatnerior and
posterior methods

Design
* Flow meter: PPF-18 PinkFlow, symmetric Pitot tube
» USB computer connection
» Portable design

PDD-301/sco and PDD-301/rco Breath carbon monoxide  moni-
tor

Measurement operating modes

» Forced inhalation and exhalation

» Static vital capacity

* Maximum voluntary ventilation

» Breath carbon monoxide concentration

* Version PDD-301/rco additionally provides nasapiesgory resis-
tance measurement with active anterior and poster@hods

Design
* Flow meter: PPF-18 PinkFlow, symmetric Pitot tube
» Side stream gas analysis for higher accuracy aodestresponse
time
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Introduction

» USB computer connection
» Portable design

Symbol annotation

The following symbols indicate which descriptiongply to which de-

vice.
S| Spirometer
R Rhinomanometer
C| Breath carbon monoxide monitor

Technical overview

Lung diagnostic device family main parts descriptio

Flow meter PDD-301/s, PDD-301/r
PDD-301/sco, PDD-301/rco SIR]C]

PPF-18 PinkFlow, symmetric Pitot tube flow meterish provides
pressure difference in proportion with the flow spe

A differentiate pressure sensor converts the pregtitference to electric
signal.
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INSTALLATION

PDD 301/s Spirometer installation

S|
PPF-18 PBF-100M-G

MPA-30

PDD-301/sh

Connect the USB cable to the PC

For the connection push the PinkFlow flow meter
into the quick connector
For removal push the metal button
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Installation

To remove the PinkFlow flowmeter push the metal
button at the back side of the quick connector and
pull off the flowmeter

The PinkFlow flow meter can be used without baatdilter as well.
In this case a clean PinkFlow meter should be liedt@rior to each pa-
tient.

Connect one MPA-30 mouthpiece to bigger diame-
ter end of the PinkFlow flow meter

If there is no possibility to provide a clean Pifdd flow meter prior to
each patient you have to use a bacterial and filbexito avoid cross con-

tamination.
PBF-100MG bacterial and viral filter can be used.

Connect one PBF-100MG bacterial and viral filter
to bigger diameter end of the PinkFlow flow meter
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Installation

PDD 301/r Rhinomanometer installation

POD-301/5

AN-41280 4
AM—41281
AN-41282

PPF-18 FRA-30

W-3435

PRI-50

N

PNP-14
PNP-16

PPF-18/TT

7/

Connect the USB cable to the device and to the
PC

Connect the blue connector of the twin tubing to
the blue coded socket indicated with the Flow
meter label and the white connector to the white
coded socket

Connect the green connector of the nasal pressure
tubing to the green coded socket

For the proper connection the lock should be
turned 180 degrees clock wise
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Installation

The disc filter of the pressure port prevents the
device from the contamination

When the disc filter gets dirty it has to be re-
placed

For the connection push the PinkFlow flow meter
into the quick connector
For removal push the metal button

Select a proper size Nasal probe and lace its tub-
ing thru the PinkFlow flow meter. The plug of the
Nasal probe has to face the patient side of the
flow meter namely it has to be on the opposite
side to the release button of the pneumatic quick
connector.

Connect the tubing of the Nasal probe to the
barbed fitting of the disc bacterial filter

Flow flow meter the sensitivity of the flow meter $ modified. This
modification is automatically corrected in the Rhiromanometer
mode.

Do not use the Nasal probe during any other measument!
Only the Piston made Nasal probes can be used withe device.

f Warning: When a tubing of the Nasal probe is lacedhru the Pink-

The PinkFlow flow meter can be used only without beterial and vi-
ral filter in Rhinomanometer mode consequently a @an PinkFlow
flow meter has to be connected prior to each measement.

>

Lace the plug of the Nasal probe thru the adapter
of the facial mask and connect the PinkFlow flow
meter to the adapter.
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Installation

PDD 301/sco and PDD 301/rco Breath CO monitor instal lation

Connect the USB cable to the device and to the
PC

Connect the blue connector of the twin tubing to
the blue coded socket indicated with the Flow
meter label and the white connector to the white
coded socket

Connect the yellow connector indicated with the
Gas sample label to the yellow coded socket
For the proper connection the lock should be
turned 180 degrees clock wise

For the connection push the PinkFlow flow meter
into the quick connector
For removal push the metal button

The disc filter of the gas sampling tubing pre-
vents the device from the contamination
When the disc filter gets dirty it has to be re-
placed
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USER INTERFACE

Settings

Part of the parameters are for system data that caseriously effect
measurement accuracy.

You can view these parameters through the user intace, but they
cannot be modified.

Only professionals can modify these data in the REnXP.ini file.

Calibration Syrigne

You can set the calibrating pump volume at the
Setup/Options/Devices/CalibrationSyringemenu

Number of calibrating cycles

The number of calibrating cycles with the calibmatpump may be set in
the Setup/Options/Devices/CalibrationSyringemenu:

e  Minimum: 2
e Maximum: 20
e Recommended: 10

Spirometer B8
Select theSpirometer group in theSetup/Options/Devicesnenu.

The system senses the spirometer connection tJ$fe port in 2 sec-
onds.

Calibration time interval

You can set how often the device should remindgfaine need for cali-
bration

Rhinomanometer R|
Select theRhinomanometergroup in theSetup/Options/Devicesnenu.

The system senses the rhinomanometer connectitretdSB port in 2
seconds.

Calibration time interval

You can set how often the device should remindgfaine need for cali-
bration.

Icons

Main window — Pulmonary function test

. Open calibration measurement window. The checknmaticates that
' all connected devices are calibrated.
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User interface

X<

Open calibration window. The exclamation point gades that one or
more connected device needs to be calibrated.

Forced vital capacity (FVC)

Inspiratory vital capacity (IVC)

Maximal voluntary ventilation (MVV)

Rhinomanometry

Breath carbon monoxide monitoring

L“EL.J Manual
Calibration

PIx @

Start calibration

Skip specific phase during plethysmograph calibrgtcontinue from
the next step

Abort calibration

Store measured results

Print calibration report

Measurement windows — Pulmonary function test

Start measurement in at FVC, IVC, MVV, TGV, TLC rsaeement

Measure left nostril resistance

Measure right nostril resistance

Finish measurement (in case of successful measuatgme
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User interface

Abort measurement (partial results are lost)

The measurement is technically correct

The measurement is most likely technically incdrrec

The icon in the summary table indicates the aativeves, the specific
measurement’s curve is also displayed

Indicates questionable curves
The curves appear dashed

The program does not store curves marked likeahathey do not ap-
pear on the graph either

Store active and questionable curves, measurenmehtheeir parame-
ters

Mark all curves as active

Mark the three best curves as active, hide allrathp/es

Effectively delete the selected curve

List of Lung function Parameters

Instructions

PRE/POST

Warnings

Setup

Animation

Miller Quadrant
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User interface

User interface general design

The following image shows the general design of theasurement
screens. The individual measurement windows maferdffom each
other but the main controls are identical.

H S — r p Dr. Semmelweis Ignac v =[E] A
DeVIce SeIeCtor L OHOH g Setup Help N\ [2007.08.02.11:49:333 | TOV
:j Pation] Forced,Yitgl Caoacity |8
1 ot Sphith, John 99 [ hPa 40 %
Zer ttin : 5 B
ero se g L 00 s e 1\ wanmings | “ig sewp b Animation ljf Miller Quadrat
A Nis] 1 L ~v¢ D’ Parameters L)‘{ Instructions /;9 PRE/POST
Menu = / / 3 @\ parAM REF M#01 % RSD M#03 % F~
ST / 1 2 @A\ _—
= ::‘K / / ol T o FVC 440 4.17 95 4.04 92
: / e 458 426 93 4.08 89
Navigator /o
FEVX1.0 3.48 333 9 332 95
. d / ,/ l/ L FEV*0.5/IVC 63.84 67.82
7 FEV*0.5/FVC 65.18 68.44
Patlent ata ! m FEV*1.0/IVC 76.77 78.13 102 81.42 106
/ S FEVX1.0/FVC 76.77 79.78 104 82.17 107
BTPS data \ | ‘J" —— PEF 8.59 10.41 121 9.06 106
4 S A f FEF*25-75% 3.66 3.13 86 0.00 0 -
=l n FEF*75% 2 7.57 9.32 3 8.60 114
| FEF¥50%  4.60 4. 4.62 100
Com plex curves - N G
MTT 0.95 /0. 62 5.01 -529
G h FIVC 4.26
FIV¥0.5 3.19 3.10
rap FIV¥1.0 4.25 3.93
il PIF 70, 7.24
settings B O, &5 L AL
Volane Tine @i 7 S R >
Control gL e
[T : /
Spirogram ° \

Information panel

Device selector

Select the device to be used from the drop down lis
This is necessary if, for example, you own a Plethggraph and a Spi-
rometer, and would like to perform IVC measurement.

Zero setting

Runs manual Zero setting of the selected device
Without manual Zero setting the system automaticsdts zero before all
measurements

Menu

The program’s general main menu, which containsdioeiped basic
functions.

Navigator
Controls that group the basic phases of daily neuti

Patient data

Contains the most important measurement data fp#tient selected
from the database.
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User interface

BTPS data

These are the environment data measured by merobéne PDT-111
device family. If you only own the PDD-301 devithjs is where you
can set the individual values manually.

Complex curves

The more complex curves of the individual measurgmaperating
modes. For example, in case of FVC measurementfldaevolume
loops, in case of Plethysmograph measurement Besestand TGV
loops.

Graph settings

This is where you can set graph display modes. éllsestings are also
available on the Options panel, details may be donntheHiba! A hi-
vatkozasi forras nem talalhatd. (page Hiba! A kodnyvjelzé nem
létezik.) section.

Control

This filed contains the basic control functions idgrthe measurement.
The appropriate Function buttons are shown in sgheackets:

e Start measurement [F3]

» Start special measurement section [F4]

* Finish measurement after a successful measurefght [

* Stop measurement, abort measurement (for exampiase of
malfunction) [ESC]

» Store, print

Spirogram
Volume — time graph, which monitors the patient'edthing during the
measurement.

Information panel
This section contains information, settings andcfioms:

» Current measurement parameter list

» PRE/POST settings and parameters

* Measurement related warnings, error messages
* Measurement instructions
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CALIBRATION

After turning the device on and entering the BTRfagd calibration is
recommended for maximum measurement accuracy.

Calibration is recommended when starting a newt,sdifer flow sensor
disinfections or replacement.

IMPORTANT
If work environment conditions (temperature, air pressure, humid-
ity) change significantly, re-calibration is recomnended.

Flow meter calibration

The flow meter volume calibration ensures maximum
accuracy and is an efficient way to check the prope
operation.

It is possible to perform measurements without
calibration but at least 5% additional error must b
taken into account.

Connecting the flow meter

Connect the patient side, the bigger diameter sidde PinkFlow flow
meter of the Spirometer or the Rhinomanometer tiyd¢o the calibrat-

ing pump.

Calibration process
Spirometry/Calibration

In case of several connected devices, select thdmhe calibrated from
the[Device selectionl]ist.

The calibration should be performed in two stepisfirat the peak flow
should be at about 1,0 I/s and afterwards at ab@uits

Press th¢Start] button to start calibration.

Push the fully drawn out calibrating pump with wnih speed all the
way in, then pull it out all the way.

Horizontal lines on the loop curve indicate optirflalv limits. During
calibration make sure the calibration curve peaksadthin these lines.

The number of calibration cycles may be set asribextin theHiba! A
hivatkozasi forras nem talalhato. section (pageHiba! A kdnyvijelz 6
nem létezik). The number of recommended cycles is 10.

The first part of calibration should be done witle fpeak flow at about
1,0 I/s (red curves)

The second part of calibration should be done thighpeak flow at about
5,0 I/s (green curves)
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Calibration

After the calibration process the system automisticalculates calibra-
tion factors for the different flow values.

The following values appear in the calibration iew@ble:

» Param — name of the measured parameter

e Pred — reference value
* Meas - the measured value during calibration
e U — difference of measured value from the reference

Possible error messages

| Calibration must contain at least 10 exhalations aghinhalations.

Calibration was not performed properly:

» There were less calibration cycles than prescribed
» The flow meter slipped out of the calibrating pudyring calibra-
tion

| Asymmetry error |

In this case either calibration was performed irexdily or an error oc-
curred in the system:

* You did not pull out or push in the calibrating poiail the way
» Check pneumatic connections

* Check flow meter assembly

» Check that the twin tube is not broken or punctured

* Check that there is no liquid in the flow sensotha twin tube

| Flowmeter error out of allowed range |

If during calibration the device measures thebcalion volume with
greater than 20% error, there is a chance for hanelproblems.

Checking calibration results

It is recommended to store calibration resultsha&sténdency over time
can help draw conclusions concerning device stglaind possible ag-

ing.
Click the[Store] button to store calibration results.
Click the[Print] button to print calibration results.

Viewing previous calibration data

Select thgResult] tab on the calibration window Information panel.

You can search for previous calibration resultsnfitbhe[Reload calibra-
tion datg time-sorted list.
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MEASUREMENTS

Daily routine — overview

| Start program |

| Calibration, if necessary |

YES
New patient?
NO

| Search from the database |

>y

| Load previous measurements, if necessary |

| Reset, if necessary |

v

| Enter BTPS data |

¢—l

FVC / IVC/ MVV / Rhinomanometria / TGV / CO-Diffusion / Pmax/ Breath CO
Ergospiromety / REE measuremnet, Provocation test

—

| Measurement evaluation |

v

| Enter diagnosis |

Enter into the database

Measurement
done?

NO

| Store measurement |

| Print measurement |

NO Shift over?

YES

Close program
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Measurements

System overview table
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Measurements

Available examinations

Parallel measurements

The program makes it possible to perform eighteddiht measurements
in all measurement modes. All eight measuremerdta dan be stored
and reloaded later.

Forced exhalation and inhalation HI

The most widely applied method for dynamic pulmgrfanction test.
Detailed description may be found in the Measurdmastdes (page 29)

]Sr? frtuli(;néperating mode the device measures thevimllg parameters:
FvC Forced Vital Capacity
Expired volume after full inspiration at the highpsssible flow
FEV*0,5 Forced Expiratory Volume 0,5 sec
The amount of air exhaled in the first 0.5s dufmged exhalation
FEV*1,0 Forced Expiratory Volume 1,0 sec
The amount of air exhaled in the first 1.0s dufmged exhalation
FEV*0,5/IVC

The ratio of FEV*0.5 and the static vital capacity
FEV*0,5/FVC

The ratio of FEV*0.5 and the forced vital capacity
FEV*1,0/IVC

The ratio of FEV*1.0 and the static vital capacity

FEV*1,0/FVC
The ratio of FEV*1.0 and the forced vital capacity

PEF Peak Expiratory Flow rate

Highest flow during forced exhalation

FEF*25-75% Forced mid-Expiratory Flow rate

The average volume-flow speed calculated for theédiaihalf of forced
exhalation

MEF*75% Forced Expiratory Flow at 75% lung volume

Flow when 75% of the forced vital capacity is gtilthe lung

MEF*50% Forced Expiratory Flow at 50% lung volume
Flow when 50% of the forced vital capacity is gtilthe lung

MEF*25% Forced Expiratory Flow at 25% lung volume
Flow when 25% of the forced vital capacity is gtilthe lung

FET Forced Expiratory Time
The duration of forced exhalation.
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Measurements

MTT Mean Transit Time
The average leaving time from the lung of gas mdéscduring forced
expiration

FIVC Forced Inspiratory Vital Capacity
Inspired volume after full expiration at the highpessible flow

FIV*0,5 Forced Inspiratory Volume 0,5 sec
The amount of air inhaled during the first 0.5 set®of forced inhala-
tion.

FIV*1,0 Forced Inspiratory Volume 1,0 sec
The amount of air inhaled during the first 1.0 setoof forced inhala-
tion.

PIF Peak Inspiratory Flow rate

Highest inhalation flow speed during forced inhialat

FIF*25-75% Forced mid-Inspiratory Flow rate
The average flow calculated for the middle halfia forced inhalation.
The following graphs are displayed during measurend:

* Volumel/time curve
* Flow/volume loop

Static vital capacity S|RrR

The most widely used method for the static lungtiom test.
Detailed description may be found in the Measurdmestdes (page 29)
section

In this operating mode the device measures theviallg parameters:
IVC Inspiratory Vital Capacity
Total inspired volume after a full expiration

IRV Inspiratory Reserve Volume
The inspiration reserve volume is volume, what pla¢ient can inhale
from the average inhalation endpoints of quiet thriegs

ERV Expiratory Reserve Volume

The expiration reserve volume is volume, what tla¢éiept can exhale
from the average exhalation endpoints of quietthiegs

TV Tidal Volume
The average volume moved during quiet breathing
SVC Slow Vital Capacity

Total expired volume after full inspiration
The following graphs are displayed during measurend:

* Volumel/time curve
* Flow/volume loop
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Maximal voluntary ventilation HI

A rarely used dynamic lung function test.
Details may be found in the Measurement modes (R@psection.
In this operating mode the device measures theviallg parameters:

MVV Maximal Voluntary Ventilation

The maximum respiratory volume measured duringmalty respiration,
calculated for one minute

MVV*f Maximal Voluntary Ventilation Frequency

The maximum respiratory frequency measured duroigntary respira-
tion, projected for one minute

The following graphs are displayed during measurend:

* Volume/time curve
* Flow/volume loop

Breath CO measurement E

The device insures the measurement of breath camomoxide concen-
tration. It is inevitable in the smoking cessatmogram.

Details may be found in the Measurement modes (R@psection.
In this operating mode the device measures theviallg parameters:

CO ppm Breath CO concentration
%COHb Carboxyhemoglobin %
SVC Slow Vital Capacity

The Slow Vital Capacity is the volume which was @ slowly by the
patient after a total inspiration.

The following graphs are displayed during measurenrd:

¢ Volume/time curve

Rhinomanometry R

Measuring the nasal airway resistance.
Detailed information may be found in the Measuremnmendes (page 29)
section.

In this operating mode the device measures theviallg parameters:
Flow (50 Pa)
The flow speed at 50 Pa drive pressure.

Flow (75 Pa)
The flow speed at 75 Pa drive pressure.

Flow (100 Pa)
The flow speed at 100 Pa drive pressure.

Flow (150 Pa)
The flow speed at 150 Pa drive pressure.
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Flow (300 Pa)
The flow speed at 300 Pa drive pressure.

The following graphs are displayed during measurend:

* Volume/time curve
* Flow/Pcn Resistance loop

Entering environmental data

Entering exact environmental data is necessarptioper BTPS correc-
tion.

If the temperature, humidity or air pressure chantee data must be re-
entered.

BTPS

The top right parts of the individual measuremeitdows contain the
BTPS data panel where you can enter the envirorahéata.

Automatic BTPS parameter measurement

The following Piston devices provide automatic nueasient of ambient
temperature, humidity and pressure:

 PDD-301/shm Integrated BTPS module
* PAM-201 Individual BTPS module with USB connection

These devices automatically measure the envirorathdata and display
them in the BTPS panel.

Warning!

Entering incorrect environmental data may cause eve 15% inaccu-
racy

Zero setting

For exact volume measurement the zero settingoef fheter channel
must be performed immediately before the measuremen

Preparation

There cannot be any flow through the flow meteirduzero setting, so
the patient cannot take the connected mouthpi¢cdhie mouth.

Notice A D

In case of Plethysmograph and the Diffusion capai@st pneumatic
valves detach the flow meter from the pressuresttaner, so zero setting
occurs automatically in the background.

Patient may continue breathing thru the flow meter.
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Zero setting process

The program automatically starts the zero settimcgss immediately
before each measurement.

The system evaluates the data measured duringetbesetting process,
and displays an error message and repeats thesettiog process if a
zero error is encountered.

Manual zero setting

You can reset the currently selected device anytintie the[Zero] but-
ton next to thgDevice selection]ist in the program header.

Notice
Zero setting is automatically performed beforelralion.

Preparations

Device

Patient circuit

To avoid cross contamination connect a clean PawFlow meter or a
new disposable bacterial and viral filter beforerepatient measurement.

Patient

This chapter describes those general consideratibiich are necessary
to inform the patient and get the patient prep&oethe tests

Recommended body position

e Sitting on a chair

» Straight back

* Level head

» Tight clothing or jewels must not prevent free binéag

Directions

Respiratory examination requires patient coopenasio patient prepara-
tion and instructions are important for the measarnat:

* Let the patient know the measurement process aald go

» Show the patient how to take in the mouthpieceg@sfly in case
of the bite-grip mouthpiece used with Plethysmobrapd Diffu-
sion capacity test

* Prepare the patient for any unusual and uncomflersakents, such
as shutter closing or breath holding.

* In case of the Diffusion capacity meter it is pbtesto practice
without inhaling the gas mixture.

* The basic pulmonary function test including foresgbiration and
vital capacity tests may take about 15 minutes

* A complex pulmonary function test including mayeadbout 30
minutes
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Connection between the patient and the device

The proper usage of the patient circuit is necgs$ar the accurate
measurement

Nose clip

In order to avoid any nasal breathing during taptsly nose clip. Even at
a good cooperation level there can be leakagertbsirils without nose
clip.

Of course at the measurements whit facial maskeustthe nose clip is
senseless.

Mouth piece

The leakage free connection between the patientrendevice is a key
issue for the accurate measurements.

We provide the following options:

« MPA-30 Anatomically shaped mouthpiece, for the basilmonary
function tests

PMP-30 Mouthpiece with bite-on grip guaranteesptbeect seal-
ing for the most demanding tests like whole bodtBismograph
and diffusion capacity test

» PBF-100M-G Bacterial and viral filter with elliptjgatient side

Measurement evaluation — Pulmonary function test

You can simultaneously perform and display max asurements.

Measurements deemed not appropriate can be deleted new one can
be performed.

The system selects the best measurements baseffleoend aspects for
each measurement operating mode.

Sort order aspects

Forced Vital Capacity
Decreasing order based BNC+FEV*1.0 sum

Larger values are better

Inspiratory Vital Capacity
Decreasing order based BbrC value

Larger values are better

Hyperventilation
Decreasing order based bWV value

Larger values are better

Rhinomanometry
Increasing order based ®ES [75]value
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Smaller values are better

Pairing R
In case of the Rhinomanometer the two nostrilsistaace measurement

may differ in time, so before storing them in tregabase the two sides’
measurements must be paired.

The Rhinomanometer's measurement screen has aategammary ta-
ble for right and left nostril measurements.

The program automatically pairs the right and tedstrii measurement
pairs based on quality or measurement time.

Normal mode

In case of a simple measurement it is recommeraedrt the measure-
ments based on airway resistance.

PRE/POST

In case of comparison measurement it is recommetalsdrt the meas-
urements based on measurement time, so the gjigtside measurement
is paired with the first left side measurement.

Measurement selection

Measurement management requires the selectiondofidaal measure-
ments:

* Click on a single point on a curve with the moustdn

or

* Click on the line in the summary table belonginghe curve.

The selected curve appears on the graph with adibttie, the summary
table’s appropriate line is light blue.

Measurement selection for storage

r . .
3 (0 “\* All measurements are displayed in the measurenuam s

-.’“U.« Colour of serial number is identical to the colafrthe
) curve

X
@ X
@ X
A

5 @ X

There are two icons next to their number:

D n A e

The first icon indicates the measurement’s tecticality:
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L The measurement is technically correct.
B The measurement is technically incorrect.

The second icon indicates the given measuremeatisss

Visible curve
-."‘l,u.-.. The measurement appears on the graph with a suéid |
The system can store and print the measurement.
Questionable curve
) The measurement appears on the graph with a désbked
= The system can store and print the measurement.
However, they are easily distinguishable on thelgfar the
user.
Turned off curve
The system does not store or print this measurement
Unlike when deleted, the curves can be displayeaihasg any-
time.
Changing status:

» Select the measurement and the required curvdeidlashed.
* Clicking on the selected line again will rotate theve status.

Selecting the best measurement

Press thgBest] button to have the program automatically displag t
three best measurements and turn off the rest.

Press th¢All] button to display all performed measurements.

Click the[Report] button to select just one from a couple of measure
ments. Only the selected curve will be visible thié others will be
switched off.

Delete measurement
It is possible to delete measurements not alretuigd:

» Select the measurement and the required curvdeidlashed.
* Press th¢Delete] button.

Compilation of PRE/POST reports

!5 Warnings m Setup b Animation 'EE Miller Quadrat

: Z
Gr" Parameters &}D‘J Instructions "‘;) PRE/POST

Measurement selection PRE _4.2007.03.05. 13278 o v '!
[ 2{® }=F gi2. 2007. 03. 05. 13:33:35 v ‘
Quick keys PARAM REF—PRE POSF— DIF &
| w—— |
FVC 5.24 5.68 6.17 -0.49
. Ve 5.48 5.62 5.85 -0.23
Parameter list FEV*0.5 304 @ 321 -0.16
FEV* 1.0 441  4.23 4.49 -0.26
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PRE/POST report compilation:

» Select the PRE/POST tab on the measurement windownation
panel

» Select the two measurements to compare from theuneaent se-
lection list

* You can also use the [Quick keys] to select thesmeanent, use
the mouse to select the desired measurement + hethe
summary table or directly on the graph

» Selecting the two curves automatically refreshegdrameter ta-
ble.
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MEASUREMENT MODES

Forced Vital Capacity

SIRIAD|E

Measurement goal

The goal of the measurement is to get parametetiseofolume forced
expiration and inspiration

B = g "7 1.ZERO | Doctor  |Dr. Semmelweis lgnac v (HE g

o hi s
GLJ ()[] - vivomeic [ patens Setup Help N\ [2007.08. 02 11:43:33 TUV
“\-3 Patients [Forced Vital Capacity Ii

Smith, John 75kg 178cm @BTPS 27 5C° 999 FhPa 40 %

0 i 00 0 - 00 a.eam.:l; A Warnings _‘i@ Setup b Animation i:lf Miller Quadrat

= Uz 1 Gy G’ Parameters gj'/lnﬁlrm:linn:; /j‘) PRE/POST
3 @\ PARAM REF M#01 % RSD M#03 % FR*
: 94
FVC 440 417 95 4.04 92
I’! ve 4.58 4.26 93 4.08 89
Exit FEV*0.5 2.72 T
FEVX1.0 3.48 3.33 96 3.32 05
FEY*0.5/I¥C 63.84 67.82
FEV*0.5/FVC 65.18 68,44
FEV*1,0/IVC 76.77 78.13 102 81.42 106
FEV*1.0/FVC 76.77 79.78 104 82.17 107
""" PEF 8.59 10.41 121 9.06 106
FEF*25-75% 3.66 3.13 86 0.00 0
- FEF*75%  7.57 9.32 123 8.60 114
‘ FEF*50% 4.60 4.07 89 4.62 100
FEF*25% 1.80 1.07 60 1.17 65
FET 5.74 6.06
MTT 0.95 059 62 --—- -501 -529-
FIVC 4.26
‘ : FIV*0.5 3.19 3.10
o L ' N FIV¥1.0 4,25 3.93
Eun”ﬂgy'?:alysws L &y EII'F:*25—75% ;;; Z?:
O Side by side Best all v

Walume £ >

mramr I IDolnl‘ HH?EF'F]T = 0% ii H/V Discar ii

e @@

Measurement process
Instruct the patient to perform the following manueees:

* Puton the nasal clip so he / she can only bréatiugh the nose.
» Take at least three quiet breathings

» Take as deep as possible inspiration

» Take as fast and deep as possible expiration

» Take as fast and deep as possible inspiration

The patient has 60 second to perform the FVC mameeu
Push thgDone] button to stop the measurement.
Push thgDiscard] button to delete the measurement.
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Measurement modes

I

U I

En e AR gl g Rt W w o N ]
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—_
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Correct FVC manoeuvre
Phases: quiet breathing, deep inspiration, forg&alation,
forced inhalation, return to normal breathing.

Miller Quadrant

The Miller Quadrant an effective graphical tool athihelps making the
lung function diagnoses.

The vertical axle shows the ratio of FVC measuralder and the refer-
ence value

The horizontal axle shows the ratio of FEV*1,0 mead value and the
reference value

The diagram is divided into four quadrants:

* Normal

* Restrictive
e Obstructive
e Combined

[l FVC o
20| ™ OBSTRUCTIVE |

n0t-

8071

BOT-

401~

201+

FEVL [%]

Animation

Animation with blowing away dandelions helps witlotiating children
to reach their maximum effort during FVC manoeuvre
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Measurement modes

Inspiratory Vital Capacity

SIRIAD|E

Measurement goal
The goal of the measurement is to get the parametahe maximal in-

Spiration.
|:|B = Bl Doctor  |Dr. Semmelweis lgnéc | L& A
ﬂ -W ()[] g Spirometer rPat\ents Setup Help '\ [w TUV

\3 Patients Inspiratory Vital Capacity Ii

Smith, John 75kg 178cm wBTPS 27 c° [999 [hPa [40 [
i ti <) -
m pesiomn] O - 00 0.00 e Denerpost | B\ wamnas | g soun
. ﬂfg]_; : 41 GJ\f E’ Parameters ﬁlnslmdiuns
-_A diomet ; L )
‘ — y i PARAM REF M#01 % RSD &
vC 4.58 4.21 92
IRV 1.90
ERY 1.26
TV 1.02
SVC 2.45
[¥] Ful h 1
DDiFIg;Zialys\s @5 g\ & graph Zsm %
O Side by side Best .nll
Volume el

MWW’TT W’TMWHHM ! -

roe @@
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Measurement modes

Measurement process
Instruct the patient to perform the following manueees:

* Puton the nasal clip so he / she can only bréatugh the nose
* At least three quiet breaths
» As deep expiration as possible
» As deep inspiration as possible
» Optionally as deep expiration as possible to getSWC (Slow Vi-
tal Capacity) parameter
The patient has 60 second to perform the IVC mavreeu
Push thgDone] button to stop the measurement.

Push thgDiscard] button to delete the measurement.

n

f\i\u’\u’hufhﬁh‘h"-‘___

10 20 30

Mo — el S RSN ) u p RN N A u]

Correct ICV manoeuvre

Phases: Quiet breathing, complete deep expirat@mplete deep inspiration,
return to normal breathing.
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Maximal voluntary ventilation

SIRIAD|E

Measurement goal

The goal of the measurement is to get the amouwblaime the patient
can move in a given time.

Doctor  |Dr. Semmelweis lgnéc v LI e
(e et el ™ (20070802 12:00:45 | TOV
Maximum Yoluntary Ventilation Ii
— Smith, John 75kg 178cm CBTPS 27 C° 999 [ hPa 40 %

Measure tine 44 : b

n Spirometry 1 - 5 4 | 1 - 4 8 Breathing frequency 77.60 4 min "‘)‘3 PRE/POST AN .Wﬂmmqs i setun
e ; 0yl . . 1 " gﬂ Parameters ¢ Instructions

' Audiometry GJV i M 2

PARAM REF M#01 % RSD ~
~, Print... -

i

MYV 144.54
MV 77.60

~§

i
=
=

|-

[N Exit

o

Full graph Display 1 & %
L] 0nFly Analysis © Single graph Biim ﬂs
O Side by side Best || all
Yolume Time
fe ‘" e i
Bon m@1 0% T
" ﬂl“ | [rm——— il

rMoe @@
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Measurement modes

Measurement process
Instruct the patient to perform the following manueees:

* Puton the nose clip so he / she can only breadugn the nose.
* Move as much air as possible.
» The patient can choose the breath frequency aso@emnt
» To prevent hypocapnia it is not recommended toioaatthis
measurement for more than 15 seconds.
The patient has 60 seconds to perform MVV manoeuvre
Push thgDone] button to stop the measurement.

Push thgDiscard] button to delete the measurement.

n

WWNWWMMWMWWM
10

20 30

Mo — el S RSN ) u p RN N A u]

Correct MVV measurement
The patient breaths quickly, evenly during the meament.
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Measurement modes

Rhinomanometry

Measurement goal

RILHD

The goal of the measurement is to get the patigrdsal airway resis-

tance.
B g Doctor  |Dr. Semmelweis lgnéc v A
& zh Wwa - G
N s pirometor [ patincs Setup Help N\ [2007.08.02.12:15:20 TUV
“\-3 Patients [Rhinamanometry Ii
Smith, John 75kg 178cm @BTPS 27 5C° 999 FhPa 40 F%
—_J lagnose =
. 0 v 00 0 - 00 o 3-?PHE.'P05T A Warnings 49 sewn
Spirometry
. é:" g’ Parameters Q{Inslmdinns
O pat PARAM L#1 R#1 SUM#1 L#&2 R#~
"W Flow [ 50] 223.98 216.73 440.71 200.48 19
L
I .7 7777777 Y\ Flow[ 751 309.89 298.01 607.90 280.27 271
T R N Flow [100] 382,57 364.06 746.63 344.81 33
Flow [150] 497.21 477.28 974.49 455.47 44
J|| Flow [300] 726.66 695.44 1422.10669.00 64
RES [ 50] 0.22 0.23 0.11 0.25 0.z
N
RES [ 75] 0.24 0.25 0.12 0.27 0.5
RES [100] 0.26 0.27 0.13 0.29 0.2
RES [150] 0.30 0.31 0.15 0.33 0.2
RES [300] 0.41 0.43 0.21 0.45 0.4

Stz g“;g‘:\g\e graph é’ £’§‘ %
[ Matker O Side by side Best || an B
Wolume Tirne. < ?
/ ﬁTEWT“V’ Bane '"H"si‘o“’re : v i

Measurement process

The following series of manoeuvres must be perfakme

* The patient must clean the nasal canals
* Place the appropriate size nasal plug into thesig®site the
measured one
So if you would like to measure the resistancéhefright nasal ca-
nal, place the nasal plug into the left nostrikl ace versa
* Have the patient hold the appropriate size facaskmagainst his /

her face to prevent leaking

* The patient can only breathe through the free iastt through
the mouth

The patient has 60 second to perform the manoeubesisually a few
even respiratory cycles are enough.

Push thgDone] button to stop the measurement.
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Push thgDiscard] button to delete the measurement.
[mi]

AV AV AV AVAV AV AU AN AN S

Correct Rhinomanometry measurement
The patient breathes relaxed during the measurement

Selecting the loop curve

The system records several respiratory cycles guhna measurement
and by default displays their average.
However, you have the option to view the curveslop®ne:

» Select the measurement you would like to modifynfithe meas-
urement summary table

* Click with the mouse on the spirogram — the mapkeps to the
next cycle

» The system automatically recalculates the parameter
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Measurement modes

Breath car

bon monoxide monitoring

Mea

P

surement goal

The goal of the measurement to follow up the snwkiabits of the pa-
tient and assist the smoking cessation program.

Attention
Avoid measuring patients whose exhalation may comé alcohol be-
cause the CO sensor of the device may get wrong

% oh
\ﬁ Patients CO Test

3| T D, o ,,l =)=
2|
2| | potlerts) 5eip Fiok ] 2010.05.10. 08:44
=8 s
Demo, P 100kg 178cm | 31 years | BTPS 25 Elce \994 g hea 39 L

{ Diagnose

000 000

Measure time
Brecthing frecuency

G)Parameters &q)/ Instructions ”;\GPREEPOS?' -’ﬁg Setup

1 W\l PARAM REF  M#O1 % RSD i
‘A Calibration L "V'
CO ppm 2.74
b i sve 4.13
.J\/u e %COHb 0.24
. Temp 25.00
N HW Hum 35.00
j Teu Press 1 009.00
%‘ Diffusion
j Compliante
@ CO Test
X Rhina
. Press
_':‘lk Provocation
:T ErgoSpiro
4 [#]Fun aragn Cisplay
"&J"a"dh“k _ [Jonfly dnelysts () Single araph % Q‘ A
3 Side by side Be!l AII
@ hudiomety e Non Smoker

B eco HWM—HI' ‘mml—s

\gprint

WLmK
8

Exit

SR-37



Measurement modes

Measurement process
The following series of manoeuvres must be perfakme

* Place the Nasal clip to avoid the breathing theurtbstrils
» Perform at least 3 quiet breathings

» Breath hold et least for 10 seconds

* Slow and even full expiration

The patient has 60 second to perform the manoeuvres
Push thgDone] button to stop the measurement.
Push thgDiscard] button to delete the measurement.

m

.| CO: 2.7 ppm
BHt Os

G i i e frefe et sy

G ' 20 ' a0 ' 40 : ES) ' &0

Correct Breath CO measurement
Phases: Quiet breathing, complete deep inspirdbi@ath holding, com-
plete slow expiration

Evaluation of the results

The following evaluations are given by the systeiterathe measure-
ment:

* Non Smoker

* High value for non-smoker

* Smoker

* Frequent smoker

* Addicted smoker

* Heavily addicted smoker

» Dangerously addicted smoker
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MAINTENANCE

Device maintenance

Our lung diagnostics devices do not require speamdintenance.
For continuous reliable operation take care offtilewing:

* To prevent device contamination and patient crasganination,
use a new disposable bacterial and viral filterafibpatient meas-
urements

* The flow sensor must be contamination free
» The filter elements must be replaced accordingdtructions
» The tubes must always be dry and cannot be broken

Flow meter maintenance

The flow meter condition and cleanliness affectasueement accuracy.

Cleaning measurement head main parts

The individual patient circuit type installationseeadescribed in section
Installation.

The plastic parts may be disinfected with cold wated appropriate
chemicals (for example, Sekusept), and may be afted rinsing and
drying.

Cleaning the flow meter

» Disconnect the PinkFlow flow meter from the docker
* Clean the flow meter in a cold disinfecting solvent
» After it is completely dried, reassemble the flowtar

Cleaning the pneumatic twin-tubes

e Disconnect the twin-tube from the device and the/fineter
* Rinse the tube
» After it is completely dried, reconnect the tube

Facial mask maintenance

The facial mask’s pneumatic cushion may deflatér wihe. For appro-
priate fitting the escaped air must be replaced

Filla LUER cone-shaped syringe with air

| o

iy
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Maintenance

Fit the syringe into the facial mask valve opening,
push it in all the way to open the valve. Push the
air in

Repeat the previous two steps until the facial
mask is properly inflated. Never over inflate as it
will not properly fit the face

Breath CO monitor maintenance

The expected life time of the CO sensor is 2 years.

For replacement of CO sensor please contact tla¢ lesponsible of the
Manufacturer!

Single-use parts

A It is strictly prohibited to clean and/or reuse thesingle-use parts

Bacterial and viral filter PBF-100-G and PBF-100M-G

The used bacterial and viral filters are consideécetle dangerous waste
materials please handle accordingly.

Reusable parts and accessories

The following plastic parts can be cleaned in a atisinfecting water-
based solution (for example: Glutaraldehyde, Sgiii€&5dex e.t.c.)

Type Description Material

PPF-18 PinkFlow flow meter Polystyrol

MPA-30 Mouthpiece Polypropylene

PMP-30 Mouthpiece with bite-on grip Thermoplastic elastomer

Some discoloration may occur to the plastic pdttsr &requent disinfec-
tion.
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Possible problems

TROUBLESHOOTING

Spirometry

Problem

Diagnosis

Solution

During quiet breathing

the Volume(time) curve patient remove the mouthpiece

drifts up or down

curve.

seconds

After several quiet breaths have th&et Zero again and repeat the meg

urement.

The program continues to display th€heck that liquid did not get into th

flow sensor or the twin-tube leadin

Watch the spirogram for at least 1(50 it

as-

D

The measured valug
deviate from expected t
a considerable extent

sThe device has to be recalibrated

OEnvironmental data must be checke

If the situation does not get bett
| even after recalibration, clean t
{neumatic twin tubes and check t
flow sensor according to Flow met
maintenance (page 39.) section

he
he

Rhinomanometer

The resistance curves a
too steep

tured

reThe pressure meter's or the nas&heck the pressure tubes
plug’'s pneumatic tube is not co
nected appropriately, it maybe punc

sure release tube is clogged

rh_l'he nasal plug, the filter, or the pre

The resistance curves a
too flat

sure to be too high

refhe device measures the drive pre€heck the pressure tubes

sure release tube is clogged

The nasal plug, the filter, or the pras-
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Warranty

TECHNICAL DATA

A\

The device complies with the effective Technica¢S8fications.

The manufacturer guarantees the product accordirthet terms of the
Installation/Delivery protocol.

The warranty does not cover post-delivery caresspping, unprofes-

sional storage, violent damaging, abnormal opearatimprofessional op-

eration, inefficient protection against externdéefs, natural disasters, or
not following the contents of the User Manual.

Check package condition after delivery.
If packaging is damaged, notify the carrier and Pion Ltd., or its
representative.

Use of any broken or otherwise damaged products (diees, accessa
ries etc) is dangerous and forbidden!

Limited liability

Piston Ltd. and its carriers, according to thedvidivs, do not accept any
responsibility for any individual, unforeseeabld@edt or indirect dam-

ages (including loss of business profit, interraptof business activity,

loss of business data, or any other damages diisattial loss), result-

ing from the use or non-usefulness of the product.

Safety instructions

To avoid possible damages and accidents, pleasatfEntion to the fol-
lowing safety instructions:

* Make sure the mains voltage is the same as thtteoproduct label

» Make sure the connection cable is not damaged

» Take care of your device according to the mainteaaection

* Only use the device according to the manual

* Do not use any accessories not recommended faletviee

» Store the device in a dry place

» Keep the cable away from heat source, sharp objectgh sur-
faces and check the cable’s good condition

* Do not expose the device to direct sunlight orrggriight (more
than 1500 lux)

* Do not use the device in a highly dusty environment

* Do not use the device in a highly vibrating envirent

» Take care to ensure the current environmental tiondi

The equipment complies with the applicable requeetsa of laws and standards.
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Technical data

Shipping conditions

Alr temperature: ........occveeeeee e e -30 °C + +60 °C
Relative humidity: ..., 10% + 100%
Atmospheric pressure:.........cccveeeeesieeeeee s 500 + 1060 mbar

Storage conditions

Alr temMPerature: ........occvveeeeee i e e e 0°C++50°C
Relative humidity: ........cccoooviiiiiiii e, 10% + 85%
Atmospheric pressure:.........occvveeeeesiceeeee s 500 + 1060 mbar

Operating conditions

Alr temperature: ........oocvveeeeeeeeiiie e e +10 °C + +40 °C
Relative humidity: ........cccoooiiiiiiiiieeeen 30% + 75%
Atmospheric pressure:.........occvvveeeesiceeeee s 700 + 1060 mbar

Informing values

Expected lifetime

DBVICES ...ttt e et 8 years

Measurement head lifetime...........ccccoovveececeiiieeee e, 2 years
Forced inhalation and exhalation

Measurement dUratioN ..........oeeeeeee e 60 s

Volume measurement IMit..........ooeeeeee e 151
Vital capacity measurement

Measurement dUratioN ..........oeee e 60 s

Volume measurement IMit........o.ooeee oo 151
Maximal voluntary ventilation

Measurement dUratioN ..........veeeeeee e 60 s

Volume measurement limit.........coooeveeeiieeeeeeieeeenens 250 I/min
Sampling frequency

PDD-301 device family.........ccccooiiiiieis e 250 Hz
Other data

Analog-digital converter resolution..........ceemeeeeeeeen........ 16 bit

Electrical data

The connected computer's and printer’'s electrieadds found in the re-
spective manufacturer provided specifications.

The following values apply only to the Piston Lidlanufactured devices:
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Technical data

PDD-301/sh — Spirometer

Mechanical data

PDD-301/sh — Spirometer

FIOW MELET .. PPE-18 PinkFlow
DIMENSIONS......oeeeeeeeeeeeeeeeeeeee H.150* W 82* D 45 mm
WEIGNT ... 255¢

PDD-301/r — Rhinomanometer

FIOW MELET .. PPE-18 PinkFlow
DIMENSIONS...... oo H.150* W 82* D 45 mm
WEIGNT ... 210g

PDD-301/sco and PDD-301/rco — Breath CO monitor

FIOW MELET <. PPE-18 PinkFlow
DIMENSIONS...c..oeeeeeeeeeeeeeeeeeeeeee 186* W 140 * M 60 mm
WEIGNT ... 650 g

Guaranteed values

PPF-18 — PinkFlow flow meter

Ty P s PPF-18 PinkFlow
Principle of operation........................ . Symmetric Pitot tube

FIOW ranQge .....ceeeiiiieeee e +18 I/s
Dead SPACE ... 36 ml
RESISIANCE.....ve i eeee e 60 Pa/lls @ 15 I/s
WEIGNT ... 349

PDD-301 — Spirometer and Rhinomanometer

FIOW Meter ... e PPF-18 PinkFlow
Flow measurement range ...........ccuveeeeesmmmmmeeeeeeeeeennenens +18 I/s

Flow measurement accuracy..................«.....x2% or £10 ml/s
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Technical data

Flow measurement resolution.............cccceeeveniiieeeneenns 10 ml/s
LINGAITLY ..vveeeeeeiiiie ettt +2%
Volume measurement range........c.ooocvevemmeereeeeeeessciveeeeenn +20 |
Volume measurement accuracy..............cuue.. 2% or £10 ml
Volume measurement resolution ..............occeeeeeeeeeeeeneee. 10 ml

PDD-301/r — Rhinomanometer

FIOW Meter ... e PPF-18 PinkFlow
Pressure measurement range..........ccccceoeeerrneeeceeesemecs +2 kPa
Pressure measurement accuracy............c.c........ +3% or 15 Pa
Resistance measurement accuracy.............. +3% or +30 Pa/lls

PDD-301/sco — Breath CO monitor and spirometer

Accuracy of CO measurement.................c.....£2% OF £2 ppm
All other measurement parameters are the same tag ¢DD-
301/sh spirometer

PDD-301/rco — Breath CO monitor and Rhinomanometer

Accuracy of CO measurement.................c.....£2% OF £2 ppm
All other measurement parameters are the same tag ¢DD-
301/r rhinomanometer

List of accessories

Included accessories

The current Shipping contract contains the lishofessories included in
the purchase price.

Optionally purchased accessories

The following information must be provided when enidg accessories
and disposables:

» Description

* Type

* Part number

* Device type and serial number for which the acaessare used
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EMC GUIDANCE AND MANUFACTURER 'S DECLARATION

Guidance and manufacturer’s declaration — electroma  gnetic emissions

The PDD 301/r Rhinomanometer (particular implementation PDD 301/s Spirometer)
is intended for use in the electromagnetic environment specified below. The customer or
the user of the PDD 301/r Rhinomanometer should assure that it is used in such an
environment.

Emissions test Compliance i lectromagnetic environm ent — guidance

The PDD 301/r Rhinomanometer uses RF

RF emissions energy only for its internal function.
Group 1 Therefore, its RF emissions are very low and
CISPR 11 are not likely to cause any interference in

nearby electronic equipment.

RF emissions

Class B

CISPR 11

The PDD 301/r Rhinomanometer is suitable
Harmonic emissions for use in all establishments, including

Not applicable domestic establishments and those directly

|IEC 61000-3-2 connected to the public lowvoltage power

supply network that supplies buildings used
Voltage fluctuations/ for domestic purposes.

flicker emissions Not applicable

IEC 61000-3-3
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EMC Guidance and manufacturer’s declaration

Guidance and manufacturer’s declaration

— electromagnetic immunity

The PDD 301/r Rhinomanometer (particular implementation PDD 301/s
Spirometer) is intended for use in the electromagnetic environment specified below.
The customer or the user of PDD 301/r Rhinomanometer should assure that it is used
in such an environment.

IMMUNITY IEC 60601 Compliance Electromagnetic
test testlevel Level environment — guidance
Floors should be wood,
Electrostatic concrete or ceramic tile. If

discharge (ESD)

+ 6 kV contact

+ 6 kV contact

floors are covered with
synthetic material, the relative

IEC 61000-4-2 £8kvair £ 8kVair humidity should be at least 30
%.
Electrical fast +2 kV ] .
transient/burst for power supply lines ) Mains power quality shou.ld be
+1 KV Not applicable that Qf a typ!cal commercial or
IEC 61000-4-4 for input/output lines hospital environment.
Surge +1 kV line(s) to line(s) Mains power quality should be
Not applicable that of a typical commercial or
IEC 61000-4-5 +2 kV line(s) to earth hospital environment.
<5 % Ut
(>95 % dip in Uq)
for 0,5 cycle Mains power quality should be
that of a typical commercial or
Voltage dips, short | 40 % Ut hospital environment. If the
interruptions and (60 % dipin Uq) user of the PDD 301/r
voltage variations for 5 cycles Rhinomanometer requires
on power supply Not applicable continued operation during
input lines 70 % Ut power mains interruptions, it is
(30% dipin Uy recommended that the PDD
IEC 61000-4-11 for 25 cycles 301/r Rhinomanometer be
powered from an uninterruptible
<5 % U+ power supply or a battery.
(>95 % dipin Uq)
for5s
Power frequency Power frequency magnetic
(50/60 Hz) fields should be at levels
magnetic field 3 Alm 3A/m characteristic of a typical

IEC 61000-4-8

location in a typical commercial
or hospital environment.

NOTE Usisthea.c.

mains voltage prior to application of the test level.
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EMC Guidance and manufacturer’s declaration

Guidance and manufacturer’'s declaration = — electromagnetic immunity

The PDD 301/r Rhinomanometer (particular implementation PDD 301/
Spirometer) is intended for use in the electromagnetic environment specified below.
The customer or the user of the PDD 301/r Rhinomanometer should assure that it is
used in such an environment.

IMMUNITY [IEC 60601 |Compliance . . :
Electromagnetic environment — guidance

test test level level

Portable and mobile RF communications
equipment should be used no closer to any
part of the PDD 301/r Rhinomanometer,
including cables, than the recommended
separation distance calculated from the
equation applicable to the frequency of the
transmitter.
Recommended separation distance:

Conducted RF 3 Vims 3 Vims _ =

IEC 61000-4-6 | 0,15-80 MHz |0,15-80 MHz d=11nwP

Radiated RF 3 V/Im 3 V/Im
IEC 61000-4-3| 80 MHz — 80MHz — —
> 5GHz 2 5GHz d=117JP 80 MHz to 800 MHz

d =233JP 800 MHz to 2,5 GHz

where P is the maximum output power
rating of the transmitter in watts (W)
according to the transmitter manufacturer
and d is the recommended separation
distance in metres (m).

Field strengths from fixed RF transmitters,
as determined by an electromagnetic site
survey,® should be less than the
compliance level in each frequency range.b

Interference may occur in the vicinity of
equipment marked with the
following symbol: (((')))

NOTE 1 At80 MHz and 800 MHz, the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by
absorption and reflection from structures, objects and people.

Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones
and land mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be
predicted theoretically with accuracy. To assess the electromagnetic environment due to fixed RF
transmitters, an electromagnetic site survey should be considered. If the measured field strength in the
location in which the PDD 301/r Rhinomanometer is used exceeds the applicable RF compliance level
above, the PDD 301/r Rhinomanometer should be observed to verify normal operation. If abnormal
performance is observed, additional measures may be necessary, such as re-orienting or relocating the
PDD 301/r Rhinomanometer.

b overthe frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.
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EMC Guidance and manufacturer’s declaration

Recommended separation distances between
portable and mobile RF communications equipment an d the PDD 301/r
Rhinomanometer

The PDD 301/r Rhinomanometer (particular implementation PDD 301/s
Spirometer)is intended for use in an electromagnetic environment in which radiated
RF disturbances are controlled. The customer or the user of PDD 301/r
Rhinomanometer can help prevent electromagnetic interference by maintaining a
minimum distance between portable and mobile RF communications equipment
(transmitters) and the PDD 301/r Rhinomanometer as recommended below,
according to the maximum output power of the communications equipment.

Separation distance according to frequency of trans mitter

Rated maximum m

output power of

transmitter
150 kHz — 80 MHz 80 MHz — 800 MHz 800 MHz - 2,5 GHz
W d =117JP d=117JP d=233/P
0,01 0,12 0,12 0,24
0,1 0,37 0,37 0,74
1 1,17 1,17 2,33
10 3,7 3,7 7,38
100 11,7 11,7 23,33

For transmitters rated at a maximum output power not listed above, the
recommended separation distance d in metres (m) can be estimated using the
equation applicable to the frequency of the transmitter, where P is the maximum
output power rating of the transmitter in watts (W) according to the transmitter
manufacturer.

NOTE1 At80 MHzand 800 MHz, the separation distance for the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by
absorption and reflection from structures, objects and people.
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INTRODUCTION

Devices

Piston Ltd.’s respiratory diagnostics product fgn#iDT-111 contains
the following members:

PDT-111/p Whole-body plethysmograph

Measurement operating modes

» Forced inhalation and exhalation

» Static vital capacity

* Maximum voluntary ventilation

» Thoracic gas volume measurement

* Residual volume measurement

» Respiratory resistance measurement

* Respiration work measurement

* Nasal respiratory resistance measurement witheaatnerior and
posterior methods

Design
 Heated flow meter with stainless steel screen

» Hermetically sealed cabin
» USB computer connection

PDT-111/d Diffusion capacity measurement

Measurement operating modes
* Forced inhalation and exhalation
» Static vital capacity
* Maximum voluntary ventilation
e Residual volume measurement
e Transfer factor measurement

Design

» Heated flow meter with stainless steel screen
 Measurement gases: CO and CH4
» USB computer connection

PDT-111/pd Whole-body Plethysmograph and diffusion capac-
ity test
Measurement operating modes

» The combined device’'s measurement operating maeadentical
to the PDT-111/p and PDT-111/d devices’ measuremgetating
modes
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Introduction

Symbol annotation

The following symbols indicate which descriptiongply to which de-
vice.

P Plethysmograph
D| Diffusion capacity test

Technical overview

Lung diagnostic device family main parts descriptio

Flow meter PDT-111/p, PDT-111/d és PDT-111/pd SIR]E

PPF-18 PinkFlow, symmetric Pitot tube flow meterish provides
pressure difference in proportion with the flow spe

A differentiate pressure sensor converts the pregtitference to electric
signal.

Patient circuit PDT-111/p P

The patient circuit ensures device-to-patient catioe and contains the
following parts:

» Lilly-type heated screen flow sensor
* Shutter magnetic valve
* Metronome

Patient circuit PDT-111/d and PDT-111/pd D]

The patient circuit ensures device-to-patient catioe and contains the
following parts:

» Lilly-type heated screen flow sensor
* Shutter magnetic valve

* Metronome

 Demand valve

* Gas sampling line

Plethysmograph cabin PDT-111/p and PDT-111/pd P

The closed cabin makes it possible to measure lalvpcessure by non-
invasive method through two transfers.

* The cabin has two types of leakage time constasés, selectable
depending on measurement method

* The cabin door can only be locked from the outnftbe inside it
can only be opened

* In case of locking mechanism malfunction, the calain be opened
from the outside by undoing a few screws
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Introduction

Gas supplying system PDT-111/d and PDT-111/pd D

To determine diffusion capacity the patient mustale an air mixture
containing CO 0.3% and CH4 0.3% gases.

Parts of the gas supplying system:
» High-pressure gas cylinder
e Pressure reductor
* Main valve
* Pressure limiting safety valve

+ Demand valve, which ensures gas amount requirddebgatient’s
inhalation

Gas analyzer PDT-111/d and PDT-111/pd D]

The patient’s exhaled has mixture must be sampiedamalyzed to de-
termine diffusion capacity.

Parts of the gas analyzer:
* Gas sampling capillary

* PermaPure capillary moisture exchanger to normtledrumidity
of the gas samples

» Sampling pump, vibrating membrane design
* NDIR (Non Dispersive Infra Red) multi-channel qugds analyzer

Environment status measurement module

PDT-111/p, PDT-111/d and PDT-111/pd D
BTPS correction requires the measurement of thievielg environ-
mental data:

* Environment temperature
* Environment relative humidity
* Atmospheric pressure

Power supply PDT-111/p, PDT-111/d and PDT-111/pd D

Medical design switching power supply, which enaldeerating the de-
vice from any mains voltage:

* Mains voltage: 90~264 VAC
* Mains frequency: 50~60 Hz
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INSTALLATION:

PDT-111/pd Body-Plethysmograph and CO-Diffusion ins  tallation
P[]
— PPC-30/D PDY-30  PPF-18  PMP-30
_ GAS_SAMPLE _
5 @s—— y
FLOW v
5 @ O8— D&
o NI———\[] a
= @® © | o '»g[f >
BPF220 EQE PPE-18/C
L7 GAS SHUTTER - 8
SUgELY PPT-300 ﬂ
VM-3435
' II PPF-18/TT
PPBF-900 || |
N\~
\S ne Z
Figure: PDT-111/d CO-Diffuson
A PPC-18/PD PDY-30  PPF-18 PMP - 30
= —
FLOW H N
==y (/RN LD
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BPF220 PPF-18/C
DEMAND GAS  SHUTTER B
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Figure: PDT-111/pd Plethysmograph equipped with CO-Diffuson

-

Part number Description Comment

PPC30/P Patient circuit holder Only for standalone Plethysmograph cabi

PPC30/D Patient circuit holder with demandOnly for standalone diffusion capacity test
valve

PPC30/PD Patient circuit holder with demand For plethysmograph cabin with integrated
valve including demand valve blocker diffusion capacity test
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Installation

PCV-30 Check valve
PDY-30 Y-tube For diffusion capacity test
PPF-18 PinkFlow flow sensor
VM-MP-2000 Gumi szajcsutora
SV-36 Shutter valve plate
PPF-18/C PinkFlow pneumatic docker
PPF-18/TT PinkFlow twin tube Blue and white connectors
BPF220 Gas sampling capillary fast release

connector
VM-3435 Gas sampling capillary disk filter
PPBF-900 Gas sampling moisture exchanger cap-

illary
PPT-300 Extension tube of the gas sapling capil¥ellow connector

lary

Connection

Connect the power supply cables and pneumatic @bonseof the patient
circuit according to the types and colour codethefconnectors.

Rhinomanometer and Compliance measurement

Prior to the rhinomanometer and Compliance measemememove the
PinkFlow flow sensor from the Y-tube and make theasurement this
way!

PDT-111/d és PDT-111/pd Patient circuit assemble

Item | Part number Description Comment
PDY-30 Y-tube
PCV-30 Check valve
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Installation

3 SV-36 Valve plate

4 PPF-18 PinkFlow flow sensor

5 PPF-18A PinkFlow flow sensor docker

6/A Patient circuit holder with demand For standalone diffusion capacity
valve test

6/B Patient circuit holder with demand For plethysmograph cabin with

valve including demand valve blocker| integrated diffusion capacity test

In the case of standalone diffusion capacity test
fasten the vice of the patient circuit holder te th
table

The photo shows the patient circuit holder with
demand valve

Push the valve plate (SV-36) to the rod of the
pneumatic valve

Insert the check vale to the Y-tube in a way that
the black rubber valve faces inside

Connect the Y-tube to the demand valve push it
firmly till it finds its final position

Connect a clean PinkFlow flow sensor to the Y-
tube
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Installation

Connect the pneumatic docker to the PinkFlow
flow sensor

Connect the gas sampling capillary to the pneu-
matic docker

Connect a clean bite-on type mouth piece to the
(s ) PinkFlow flowsensor

PDT-111/p and PDT-111/pd Cabin placement

. D
Place the plethysmograph warily. Since extremelalspressure differ-

ences have to be measured in the plethysmograph, eatternal inter-
ference adversely may affect measurement accuracy.

The following have to be taken into the consideratiuring installation
and operation:

* Do not install the device in a draughty place

» There must not be a radiating heat source (radstiomy window)
within 1 meter

» Air-conditioning unit’s orifice within 1 meter

* Open window or door during measurement

The temperature in the laboratory has to be eqdhliefrain from any
rapid change of the temperature!
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Installation

Connecting the gas cylinder to the PDT-111/pd

Fix the gas cylinder into position

If necessary, replace the gas cylinder sealing ring
Connect the pressure meter reductor to the gas
cylinder

Connect the high-pressure gas tube to the de-
vice’s pneumatic quick connector

After opening the main valve of the gas cylinder
set the secondary pressure to 6 bar

WARNING!
A Always turn off the gas cylinder at the end of ever shift and in all
situations when diffusion capacity measurements aneot made for
longer periods

PD-11



USER INTERFACE

Icons

Main window — Pulmonary function test

Thoracic gas volume and Resistance measurement

Compliance measurement

Diffusion capacity test

Maximum inspiratory and expiratory pressure

QNS

Measurement windows — Pulmonary function test

Start gas mixture inhalation

Close shutter for respiratoric pressure measurement

Start Resistance loop recording (if the measureralesady started and
the patient breaths quietly)

Start Dynamic Compliance loop recording (if the sigament already
started and the patient breaths quietly)

Prepare Static Compliance loop recording (if theasueement already
started and the patient breaths quietly)

Start Static Compliance recording

NI 1
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User Interface

Settings

Parts of the parameters are for system data that caseriously effect
measurement accuracy.

You can view these parameters through the user intace, but they
cannot be modified.

Only professionals can modify these data in the RmnXP.ini file.

Measuring the environmental status

If you have any member of the PDT-111 device faptte device auto-
matically measures the environmental data necedearBTPS correc-
tion:

e air pressure

* temperature
* humidity

You can select in th8etup/Options/Operation/Source of environment
info menu which device’s environmental data the systeoulsl use:

» USB diffusion
* USB Plethysmograph
* Automatic

In case of automatic option

» The device calculates with the environment datasorea in the
cabin during Resistance and TGV measurement.

» During all other lung function test the system ubesenvironment
data measured by the diffusion capacity meter detsie cabin.

Plethysmograph P

Select theP’lethysmographgroup in theSetup/Options/Devicesnenu.
The following device operation related settingsarailable:

Enable Metronome
You can turn the light and sound signal of metroeam or off.

Low breathing rate
The plethysmograph cabin has two selectable leatiageconstants.

Low breath frequency means less stress for thermgathut thermal com-
pensation takes longer.

High breathing rate

High breath frequency means more stress for thieratout thermal
compensation happens sooner.

AutoBTPS
If enabled, resistance loops are automaticallyezlos
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User Interface

Efficiency of BTPS

If AutoBTPS option is off, this is where you cart #ee theoretical lung
model BTPS correction effectiveness.

Default value: 45%

Balance time

This is where you can set the waiting time aftessilg the cabin’s door
to the beginning of the very first TGV measuremandrder to reach the
adequate thermal balance in the cabin

Number of Resistance loops

This is where you can set the number of Resistéompes the device
should record in one measurement.

Number of TGV loops
This is where you can set the number of breathslhh#er should close.

Barometer calibration

It is possible to exactly set the barometer meagwnvironmental pres-
sure. Enter the exact environmental pressure \age click the[OK]
button.

Resistance Calculation

This is where you can set the algorithm used toutatle Resistance loop
slope.

Method by Matthys

Resistance loop is intersected with £0.5
I/s flow value and place the steepness
indicating line on the geometric bisecting
points of the horizontal intersections

L/s4

+0,5

-0,5

Lis 4 Method of Peak pressure
We place the steepness indicating line on
meaix the peak value points of the pressure
measured in the cabin
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User Interface

Lis Method of Maximum flow
Flowimax We place the steepness indicating line on
the maximum flow points

Flow oy

Calibration time interval

You can set how often the device should remindgfaine need for cali-
bration.
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User Interface

Diffusion capacity meter D]
Select théiffusion group in theSetup/Options/Devicesnenu.
The following device operation related settingsarailable:

CH4 concentration
Original methane concentration of the test gagumax

CO concentration
Original carbon monoxide concentration of the gzs mixture

Wash out volume (WOV)

The volume the device releases from the starkpiraion until the be-
ginning of gas analysis.

Breath hold time (BHt)

The period of breath holding, or closing the sutt

BHt calculation method

Since diffusion in the lung starts from the begwgnof inhalation and
lasts till the end of expiration, the system offeeseral algorithms to cal-
culate the effective diffusion time:

VJL
Inspiration Breath Hold | Expiration
Tin
2
T [ | Gas Sample
_n
3 N
t
1 23 45

Ogilvie method

Period start:  Start inhalation (1)

Period end: Start gas sampling (4)

Jones and Meadenethod

Period start:  Start inhalation 1/3 (2)

Period end: Middle of gas sampling period (5)
Epidemiologic Standardisation Projectmethod
Period start: Middle of inhalation period (3)
Period end: Start gas sampling (4)
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User Interface

Barometer calibration

It is possible to exactly set the environment pressneasuring barome-
ter. Enter the exact environmental pressure vahgepaess th§OK] but-
ton.

Calibration before all measurement

You can select to have automatic Zero settingaartdmatic calibration
of gas analyzer before each test

Recommended option.

Using the shutter
You can select to have the shutter closed duriegthrholding.
If the shutter is closed, the patient has to make ® hold the breath and

not to press the shutter, because this can incadaselar pressure and
change the level of diffusion.

If the shutter is open, the patient has to make gt to inhale nor ex-
hale when holding the breath, because this chahgegas concentration
in the lung and effects the measurement accuracy.

Limit values during breath holding
If you select theShutter closeoption, you can enter the limit value for
mouth pressure fluctuation, beyond which the desiodgs a warning.

If you select theShutter open option, the inhaled volume limit value
during breath holding cannot exceed £200 ml.

Calibration interval

You can set how often the device should remind gfothe necessity to
calibrate.

PD-17



CALIBRATION

After turning the device on and entering the BTRfagd calibration is
recommended for maximum measurement accuracy.

Calibration is recommended when starting a newt,sdifer flow sensor
disinfections or replacement.

IMPORTANT
If work environment conditions (temperature, air pressure, humid-
ity) change significantly, re-calibration is recomnended.

Flow meter calibration

Connect the patient side of the flow meter of Blsthograph or Diffu-
sion capacity test directly or with the includedrrogated tube to the
calibrating pump.

Proceed the calibration process according to the $pmetry volume

Plethysmograph calibration

Diffusion capacity meter calibration is performedhe
Spirometry/Calibration menu

In case of several connected devices, sétethysmograph from the
[Device selection]ist.

Plethysmograph calibration has to be started vaghflow meter volume
calibration.

The rest of calibration has to be performed witselcabin door:

Please close the cabin door!

After closing the cabin door, you have to wait éomplete thermal com-
pensation, which is 60s. The automatic calibrafiwocess requires the
following steps:

Check cabin leakage test

During leakage test both cabin time constants heeled. In this case
the built-in pump inflates the cabin to 15Pa pressand discharge like
curves indicating cabin leaking appear on the scree

If the time constants deviate from the prescribaldes, the following er-
ror message appears on the screen:

Cabin leakage out of range

In this case there is something wrong with thercéiightness:

* Check that the cabin door is closed properly.
» Check that there is no foreign object between #iéncdoor and the
sealing.
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» Check that the cabin door sealing is intact.

Cabin pressure meter calibration

In this case the built-in sine pump creates a I&easure difference in
the cabin. The change in cabin pressure is visiblthe screen.

If the cabin pressure meter calibration constalig tautside the 0.5 and
2.0 range, the following error message appears:

Cabin pressure out of range

In this case there is something wrong with thercéiightness:

* Check that the cabin door is closed properly.

» Check that there is no foreign object between #iéncdoor and the
sealing.

» Check that the cabin door sealing is intact.

Diffusion capacity test calibration

Diffusion capacity meter calibration is performedhe
Spirometry/Calibration menu

In case of several connected devices, sédtision from the[Device
selection]list.

Before calibrating the diffusion capacity meteruymave to ensure meas-
urement gas supply:

* Open the gas cylinder main valve
» Check that the secondary pressure is set to 6 bar

» Disconnect the gas sampling capillary from the pmatic docker
of the flow sensor and reconnect to the calibratiotlet of the de-
vice

Flow sensor volume calibration must be performeddesiled in the
chapter Flow sensor Calibration with the followsdditions:

The calibration of the gas analyzer is performem@atically during the
zeroing phase
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MEASUREMENTS

Available examinations

The PDT-111 device family offers the following bagiulmonary func-
tion tests:

» Forced in- and expiration

» Static vital capacity

* Hyperventilation

* Rhinomanometry (optional)

Guide to these measurement modes can be foun@ iBglmometry vol-
ume of this user manual.

Parallel measurements

The program makes it possible to perform eighteddiit measurements
in all measurement modes. All eight measuremerdta dan be stored
and reloaded later.

Plethysmograph measurement P

Complex lung function test to measure the mechbpaameters of the
respiratory system.

Details may be found in the Measurement modes (Rapsection.

In this operating mode the device measures theviallg parameters:

TLC Total Lung Capacity
Total lung capacity
TGV Thoracic Gas Volume

Thoracic gas volume

RV Residual Volume
Residual volume

RV/TLC Residual Volume/Total Lung Capacity
The ratio of residual volume and total lung capacit

Raw Resistance of Airways
Airway resistance

Rin Resistance of Airways at Inspiration
Airway resistance during inhalation

Rex Resistance of Airways at Expiration
Airway resistance during exhalation

Req Equivalent Resistance
Equivalent airway resistance

sRaw Specific Resistance of Airways
Specific airway resistance
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SRin Specific Resistance of Airways at Inspiration
Specific airway resistance during inhalation

SRex Specific Resistance of Airways at Expiration
Specific airway resistance during exhalation

Gaw Conductance of Airways
Airway conductance

Gin Conductance of Airways at Inspiration
Airway conductance during inhalation

Gex Conductance of Airways at Expiration
Airway conductance during exhalation

sGaw Specific Conductance of Airways
Specific airway conductance

sGin Specific Conductance of Airways at Inspiration
Specific airway conductance during inhalation

sGex Specific Conductance of Airways at Expiration
Specific airway conductance during exhalation.

BF Frequency of Breathing at Resistance Measurement
Breathing frequency during resistance measurement.

W Work of Breathing at Resistance Measurement
Breathing work during resistance measurement.

The following graphs are displayed during measurend:

* Volume/time curve
* Flow/Pyy Resistance loop
. Pmoutf{PcabTGV |00p

Diffusion capacity test D

Complex lung function test for the measurementxyfgen bounding ca-
pacity of the lung.

Detailed information may be found in the Measuretmeodes (page 27)
section.

In this operating mode the device measures theviallg parameters:

TLC Total Lung Capacity
Total lung capacity

IvVC Inspiratory Vital Capacity
Total inspired volume after a full expiration

IRV Inspiratory Reserve Volume

The inspiration reserve volume is volume, what pla¢ient can inhale
from the average inhalation endpoints of quiet thiegs
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ERV Expiratory Reserve Volume

The expiration reserve volume is volume, what tla¢éiept can exhale
from the average exhalation endpoints of quietthiegs

TV Tidal Volume
The average volume moved during quiet breathing

RV Residual Volume
Residual volume

RV/TLC Residual Volume/Total Lung Capacity
The ratio of residual volume and total lung capacit

FRC Functional Residual Capacity
Function residual capacity

FRC/TLC

The ration of Function residual capacity and thta capacity

Single-Breath:
Tlco Transfer factor of the lung for CO
The lung’s transfer factor for carbon monoxide

The Sl unit of measurement: mmol/min/Pa

Dlco Transfer factor of the lung for CO
The lung'’s transfer factor for carbon monoxide.

The imperial unit of measurement: ml/min/mmHg

Klco Transfer coefficient of the lung for CO
Transfer coefficient.
BHt Breath hold time

Effective time breath hold time

Intra-Breath:
Tlco IB Transfer factor of the lung for CO
The lung’s transfer factor for carbon monoxide

The Sl unit of measurement: mmol/min/Pa

Dlco IB Transfer factor of the lung for CO
The lung’s transfer factor for carbon monoxide

The imperial unit of measurement: ml/min/mmHg

Klco IB Transfer coefficient of the lung for CO
Transfer coefficient

Auxiliary parameters supporting evaluation of measuements
(o) Wash-Out Volume
Wash-out volume

FACH4 Expiratory concentration CH4
Exhaled CH4 concentration
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FACO Expiratory concentration CO

Exhaled CO concentration

CCCH4 Calibration constant of CH4 channel
CHA4 channel calibration constant

CCCO Calibration constant of CO channel
CO channel calibration constant

GSL Gas Sample Lag
Gas sampling time displacement

CH4IBL CH4 concentration by IB on Left side

Exhaled CH4 concentration at the left side of gas@ing window dur-
ing Intra-Breath measurement

CH4IBR CH4 concentration by IB on Right side

Exhaled CH4 concentration at the right side of gaspling window
during Intra-Breath measurement

COIBL CO concentration by IB on Left side

Exhaled CO concentration at the left side of gaspdiag window during
Intra-Breath measurement

COIBR CO concentration by IB on Right side

Exhaled CO concentration at the right side of gas@ing window dur-
ing Intra-Breath measurement

The following graphs are displayedduring measuremen

* Volume /time curve
with CHy4, CO, CQ gas concentration functions
* Flow/volume loop

Compliance D |
The measurement of compliance of the lungs

Detailed information may be found in the Measuremmendes (27. page)
section.

In this operating mode the device measures theviallg parameters:

Cdyn Dynamic Compliance
Dynamic Compliance of lungs

Edyn Dynamic Elastance
Reciprocal ratio of the Dynamic Compliance

Cstat Static Compliance
Quasi static compliance of lungs

Estat Static Elastance
Reciprocal ratio of quasi Static Compliance

Wcomp Work of Breathing at Cdyn measurement
Viscous work of breathing during Dynamic Compliameeasurement
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ReqComp Equivalent Resistance
Equivalent resistance
Parameters listed below are calculated only when #éhvalue of the

TLC was measured before of the Compliance measuremieat TGV
or Diffusion capacity test mode:

Cdyn/TLC Dynamic Compliance/Total Lung Capacity
Ratio of Dynamic Compliance and TLC

Cstat/TLC Static Compliance /Total Lung Capacity
Ratio of Static Compliance and TLC

Cdyn/FRC Dynamic Compliance/ Functional Residual Cpacity
Ratio of Dynamic Compliance and FRC

Cstat/FRC Static Compliance/ Functional Residual Cpacity
Ratio of Static Compliance and FRC

Cdyn/TGV Dynamic Compliance/Thoracic Gas Volume
Ratio of Dynamic Compliance and TGV

Cstat/ TGV Static Compliance/Thoracic Gas Volume
Ratio of Static Compliance and TGV

Maximal respiratory pressure P

The measurement of the respiration muscles’ maxirstnength.
Detailed information may be found in the Measuretmeodes (page 27)
section.

In this operating mode the device measures theviallg parameters:
PEmax Maximal expiratory pressure

Maximum expiratory pressure.

Plmax Maximal inspiratory pressure

Maximum inspiratory pressure.

The following graphs are displayed during measurend:

¢ Volume /time curve

Automatic BTPS parameter measurement

A\

Piston PDT-111 family devices are measuring BTPf&rpaters auto-
matically.

Attention!

The Plethysmograph measures the environmental cortthns inside
the cabin. Data measured in a long closed, overheak cabin is not
suitable for measurements with a separate device.
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Zero setting

For exact volume measurement the zero settingoef fheter channel
must be performed immediately before the measuremen

In case of Plethysmograph and the Diffusion capai@st pneumatic
valves detach the flow meter from the pressuresttaner, so zero setting
occurs automatically in the background.

Patient may continue breathing thru the flow meter.

Zero setting process

The program automatically starts the zero settimcgss immediately
before each measurement.

The system evaluates the data measured duringetbesetting process,
and displays an error message and repeats thesettiog process if a
zero error is encountered.

Manual zero setting

You can reset the currently selected device anytintie the[Zero] but-
ton next to thgDevice selection]ist in the program header.

Notice
Zero setting is automatically performed beforelralion.

Preparations

Device

Patient circuit

To prevent cross contamination a new disposablesbalcand viral filter
must be connected before each patient measurement.

The height of patient circuit of the Plethysmograpiul Diffusion capac-
ity test is freely adjustable according to patieorinfort.

Patient

This chapter describes those subjects which avéatde in the informa-
tion and preparation of the patient.

Directions

Inform the patient about the goal and process efpthimonary function
tests. The detailed description can be found irSihieometry volume.

Connection between the patient and the device

The proper usage of the patient circuit is necgs$ar the accurate
measurement
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Nose clip

In order to avoid any nasal breathing during taptsly nose clip. Even at
a good cooperation level there can be leakagertbsirils without nose

clip.
Of course at the measurements whit facial maskeustthe nose clip is
senseless.

Mouth piece

The leakage free connection between the patientreadevice is a key
issue for the accurate measurements.

We provide the following options:

« MPA-30 Anatomically shaped mouthpiece, for the basilmonary
function tests

PMP-30 Mouthpiece with bite-on grip guaranteesptbeect seal-
ing for the most demanding tests like whole bodtBismograph
and diffusion capacity test

» PBF-100M-G Bacterial and viral filter with elliptjgatient side

Esophageal Balloon

The esophageal balloon is used during the comg@iaest. Insertion of
the esophageal balloon can be monitored by thesrsysit is fully de-
scribed in the Compliance test chapter

Measurement evaluation — Pulmonary function test

The system selects the best measurements baseffleoend aspects for
each measurement operating mode.

Sort order aspects

TGV and Resistance
Decreasing order based ®hC value: Larger values are better

or
Increasing order based &eq value: Smaller values are better
Use the switches above the summary table to chituegsort order

Diffusion capacity test
Decreasing order based ®hC value

Larger values are better
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MEASUREMENT MODES:

Thoracic Gas Volume

Measurement goal

The goal of the measurement is to get the mechgmzameters of the
patient’s respiratory system:

» Thoracic gas volume
» Total lung capacity
» Airway resistance and its components
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Premises

To get the IVC parameter value required to deteenfinoracic Gas Vol-
ume measurement parameters:

» Perform an IVC measurement before the TGV measurenike
advantage to this is that the TGV manoeuvre becaingsler.

* Retrieve an IVCh measurement from the databasdabls recent.

» The IVC measurement can be performed even dureg@v
measurement, after shutter opening. The advantattpstis that
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Measurement modes

you get all the parameters in one measurementtisadvantage is
that the measurement is more complicated

The system always selects the most recent IVC et result.

Preparation

TGV is a complex measurement, requiring consideratdoperation
from the patient:

Seat the patient in the cabin

Set the chair height

Set the height of the patient circuit

Place the nasal clip so the patient can only brématiugh the

mouth

Explain the exact measurement process to the patien

Prepare the patient for unexpected and unusuatg\v&rch as shut-
ter closing

Close the cabin door

Set the speaker volume

Measurement process

The following series of maneuvers must be performed

The metronome turns on after the measurement.starts

The countdown to thermal compensation begins.

The patient can practice breathing to the metronduniag the
waiting period, the current respiratory frequersgontinuously
displayed in the top part of the measurement window

After the waiting period tell the patient to eveblgeath according
to the metronome. The current respiratory frequesncyntinu-
ously displayed in the top part of the measuremamdow, in the
[Breathing frequency] field. In case of respiratory frequency that
is extremely different from the settings, the fieltanges to red.
When the patient is breathing evenly accordindgiéorhetronome,
press thgStart] button to start Resistance, then TGV loop re-
cording.

During shutter closing have the patient try to perf even expira-
tion and inspiration manoeuvres. The patient daefave to exert
too much force, but has to suck on it and has sh@against the
shutter.

After shutter opening let the patient rest, thetiomyally instruct
him / her to perform a complete IVC manoeuvre -e@plete expi-
ration followed by a complete inspiration.

Push thgDone] button to stop the measurement.

Push thgDiscard] button to delete the measurement.
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Measurement modes
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Correct TGV measurement
Phases: quiet breathing, quiet breathing duringsResce loop recording, shutter
closing during TGV loop recording,
complete IVC manoeuvre, return to normal breathing.

Selecting resistance loop

Several (5 by default) Resistance loops are recodiging the meas-
urement. From these the system automatically setbetloop closest to
the average.

If you would like to select the Resistance loomwitite report manually,
follow these steps:

» Select the measurement to be modified in the measemt sum-
mary table.

* Click with the mouse on the spirogram — the mapkeps to the
next cycle.

» The system automatically recalculates the parameter
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Measurement modes

Diffusion capacity test

The system provides two alternative methods forsuerag diffusion ca-
pacity:

* Single-Breath — Breath holding method

The Breath holding method is the standard way ffuglon capac-
ity measurement. The patient has to make a de@gatisn from
the gas mixture and has to hold the breath forrtaineperiod of
time and afterwards has to exhale slowly and evenly

* Intra-Breath — Without breath holding method

An alternative method for diffusion capacity mea&snent for the
poorly cooperating patients who are unable forlhesath holding
manoeuvre

It is enough for the patient to make a deep inSpmafrom the gas
mixture and afterwards the patient may start tbev€ind even ex-
piration immediately

After changing the gas cylinder enter the actual gaconcentrations
according to Certificate issued by the Filling stabn as described in
the Installation (page 7) section
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Measurement modes

Single-Breath Diffusion capacity test

The Single-Breath method is the standard way ffusion capacity test

Measurement goal

The primary goal of the measurement is to get #ygen binding capac-
ity of the patient’s lung:

» Transfer factor calculated for carbon monoxide
* Functional residual capacity

» Total lung capacity

* Residual lung capacity

IMPORTANT!
A There must be at least 5 minutes between measurentenso the
measurement gas mixture can completely clear out dm the pa

tient’s lung.
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Measurement modes

Preparation

Diffusion capacity measurement is a complex prqoespiiring consid-
erable cooperation from the patient:

* Seat the patient.
» Set chair height.
* Set measurement head height.

* Place the nasal clip so the patient can only brémthugh the
mouth.

* Tell the patient the exact measurement process.

* Prepare the patient for unexpected and unusuatg\arch as gas
mixture inhalation through the Demand valve, anldling the
breath.

Measurement process
The following series of manoeuvres must be perfakme

* The patient must breath evenly after the measurestaried.

* The [Gas] button is enabled after the third relaxeshth.

» Instruct the patient to exhale relaxed, deep, cetalyl.

» Press the [Gas] button when the patient starteddhwplete deep
exhalation.

» During the next inhalation the patient inhalesrisasurement gas
mixture and must be instructed to inhale compleigdeply.

» Breath holding begins after inhalation, the renrairtime appears
on the screen.

* Warn the patient to hold the breath, do not pressto the shutter
and do not try to inhale.

» The metronome indicates the end of breath holdiy avvisible
and audible signal.

* When the shutter opens, instruct the patient talextelaxed; the
patient cannot inhale until gas sampling is perfedm

» The metronome indicates the end of gas sampling avtisible and
audible signal.

Push thgDone] button to stop the measurement.
Push thdDiscard] button to delete the measurement.

Practice operating mode

Turning on the[Practicing mode] option lets the patient practice the
complete measurement process without inhaling tle@asmrement gas
mixture.

Use the practice operating mode for a few measursmeith a badly
cooperating patient.
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Using the shutter
You can select whether the shutter is closed onepeuring breath hol-
ding:

If the shutter is closed, the patient must make st he / she holds the
breath and does not press it onto the shutter,usecthis increases the
alveolar pressure and change the level of diffusion

If the shutter is open, the patient must make soteo inhale or exhale
during breath holding, because this changes thegasentration in the
patient’s lung and effects measurement accuracy.

Measurement instructions

During measurement the system continuously indscaéite upcoming
manoeuvre.

It is important to note that the system does ndicate the immediately
performed task, but the next in line.

For example “Complete, deep inhalation” appearsatd® the end of the
complete deep exhalation, however it is obviousititealation comes af-
ter the completely finished exhalation and not irdragely.

Possible error messages during closed-shutter breat h holding

Mouth pressure out of allowed range during breath lold time. Re-
peat the measurement if possible!
Due to the mouth pressure variation the measured €b, DIco and
Klco values can be used only for orientation.

Valsalva- or Miller effect.

The patient must take care to hold his / her braathnot press it onto
the shutter and not try to inhale.

This can increase or decrease the alveoral pressutechange the diffu-
sion amount.

Possible error messages during open-shutter breath holding

Expiration during inspiration of gas mixture. Repeda the measure-
ment if possible!

If the shutter is open, the patient must take natdo inhale or exhale
during breath holding.

This can change the gas concentration in the ladgeffect measure-
ment accuracy.

The patient did not breath in, the measured RV vale is correct, but
Tlco, Dlco and Klco values are invalid.

Since methane quickly mixes into the lung, the thrémlding time has
less effect on the RV and TLC measurement resudiveéver, carbon
monoxide diffusion greatly depends on breath hgidime, so transfer
factor calculation is not possible.
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Patient made breathing during the breath hold timethe measured
RV, TLC, Tlco, Dlco and Klco values are invalid.

As a result of inspiration the gas mixture in thed is diluted to an un-
known degree, so measurement evaluation is noilp@sand the meas-
urement must be repeated!

Possible error messages during and after gas sampli ng

| Inspiration during expiring gas mixture |

The patient breathed back during gas samplingheadsults are inaccu-
rate, the measurement must be repeated.

| Too short expiration time |
The patient did not exhale long enough for reliajge sampling.

If the gas concentration curves and the measurk@gyappear correct,
you can keep the measurement.
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Measurement refinement

The system automatically optimizes the gas samplogjtion, but man-
ual refining may be needed:

Select the measurement to be refined in the measimtessummary
table

The gas sampling marker appears on the spirogram

Use the arrows on the gas concentration panel ieeriee marker
left and right.

Use the methane (GHcurve (blue graph) to find the optimal mar-
ker position, where the curve is almost horizortat,is close
enough to the curve inflexion point

When manually setting the marker you have to befehrbecause

it significantly affects the measurement results.

Gas
concentration

Marker
panel
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Correct Diffusion capacity measurement

Phases: quiet breathing, complete deep expiradigan gas mixture inspira-

tion, breath holding, even expiration during gamging

Incorrect marker positions

g

\
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/=
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an 20 4o

The marker i400 much to the left at the The marker is00 much to the
beginning of the expiration curve right, at the end of the expira-

tion curve
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Intra-Breath Diffusion capacity test

An alternative method for diffusion capacity mea&suaent for the poorly
cooperating patients who are unable for the brialtiing manoeuvre

Measurement goal

The primary goal of the measurement is to get #ygen binding capac-
ity of the patient’s lung:

» Transfer factor calculated for carbon monoxide
* Functional residual capacity

* Total lung capacity

* Residual lung capacity

IMPORTANT!
A There must be at least 5 minutes between measurentenso the
measurement gas mixture can completely clear out dm the pa-
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Preparation

Diffusion capacity measurement is a complex prqoespiiring consid-
erable cooperation from the patient:

* Seat the patient.
» Set chair height.
* Set measurement head height.

* Place the nasal clip so the patient can only beetlittough the
mouth.

* Tell the patient the exact measurement process.

* Prepare the patient for unexpected and unusuatg\arch as gas
mixture inhalation through the Demand valve, anldling the
breath.

Measurement process
The following series of manoeuvres must be perfakme

* The patient must breathe evenly after the measurestarted.
* The [Gas] button is enabled after the third relaxeshth.
» Instruct the patient to exhale relaxed, deep, cetalyl.

» Press the [Gas] button when the patient starteddhwplete deep
exhalation.

» During the next inhalation the patient inhalesrisasurement gas
mixture and must be instructed to inhale completddeply.

* When the shutter opens instruct the patient to lexdlawly and
evenly at approximately 0,5 litre/sec flow rate
» The metronome indicates the end of gas sampling avtisible and
audible signal.
Push thgDone] button to stop the measurement.

Push thgDiscard] button to delete the measurement.

Practice operating mode

Turning on the[Practicing mode] option lets the patient practice the
complete measurement process without inhaling tle@asmwrement gas
mixture.

Use the practice operating mode for a few measursmeith a badly
cooperating patient.

Using the shutter

If the patient circuit is equipped with the optibeahalation orifice and
you are going to use it select the Shutter option.

If the patient circuit has no exhalation orificeyaru are not going to use
it unselect the Shutter option.
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Measurement instructions

During measurement the system continuously indscaéite upcoming
manoeuvre.

It is important to note that the system does ndicate the immediately
performed task, but the next in line.

For example “Complete, deep inhalation” appearsatd® the end of the
complete deep exhalation, however it is obviousititealation comes af-
ter the completely finished exhalation and not irdrately.

Possible error messages during and after gas sampli ng

Too short expiration time
The patient did not exhale long enough for reliajge sampling.

If the gas concentration curves and the measurk@gyappear correct,
you can keep the measurement.
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Measurement modes

Measurement refinement

The system automatically optimizes the gas samplogjtion, but man-
ual refining may be needed:

» Select the measurement to be refined in the measmtesummary
table

* The gas sampling marker appears on the spirogram

* Use the arrows on the gas concentration panel ieerie marker
left and right.

» Use the carbon monoxide (CO) curve (purple graptind the op-
timal marker position where part of the curve iesad the markers
almost straight but it is close enough to the cumflexion point

* When manually setting the marker you have to befehibecause
it significantly affects the measurement results.

Marker Gas concentration
panel

-4 CH&:  0.2265  0.2265
iloo: 01595 01595
Totoz 40715 40715

T OWOV: 48625  4.8625

st O

Correct Diffusion capacity measurement
Phases: quiet breathing, complete deep expiradigan gas mixture inspira-
tion, slow and even expiration during gas sampling

Incorrect marker positions

The marker igo0 much to the left  The marker i$00 much to the right,
at the beginning of the expiration and the CO curve is not straight yet
curve
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Measurement modes

Compliance

P

Measurement goal

The primary goal of the measurement is to get tr@pdiance of the
lungs or with other words to determine the charfgb®lungs volume as
a function of the pressure against the wall ofitings.

There is a possibility to measure the Dynamic atadicSCompliance se-
guentially during one manoeuvre.

To get the value of the Transpulmonary pressurbéave to measure the
pressure of the intrapleural cavity with the helpesophageal balloon:

Prp=Pav-PpL Where Rp - Transpulmonary pressure
Pav - Alveolar pressure

Pp| - Pleural pressure (oesophageal pressure)
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ﬂ ) ()I:] Ellspirometer [ paciensek Bedlitésck Sugd N\ [2008.04 21 11:20:12 | _Tuv_
3Pac|=ns=k [E ! Ii
Kovéacs, Janos 94kg 170cm 64 éves BTPS 29 ffjce 992 [hPa 33 (%
’_J (] lmlﬂy D > =
o] 0-00 0200 itz | Dot ||\ o | g
z " j i p RN L B | i Paraméterek gb/ Mérési Instrukciok
1 1 : i 1 ‘ PARAM REF M#01 % RSD e
- TLC 243 530 98
I '-_7 - TGY 2.87 3.60 125
Kilépés RY 2.10
FRC 287 239 83
Cdyn 2.04
Edyn 0.49
Cstat 3.40
Estat 0.29
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Req
Cdyn/TLC 38.49
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Cdyn/FRC 85.41
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Cdyn/TGY 56.64
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Teljes gotbe Megielenités 1 Press 994,77
] OnFly Analizis gi“{’ﬁk':‘n Lz hh StatCorr 1.00
Téfogat g, DynCorr 1.00 @
ﬂmﬁmﬂﬁmr e |

m

[
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Measurement modes

wn

No o

Oesophageal balloon
We propose the following oesophageal balloon fog ompliance

meaurement:
Manufacturer : Cooper Surgical

Trumbull, CTO6611, USA

Tel: +1-203-601-5200
Decricption: Esophageal Balloon Catheter Set
Type: 47-9005

Of course any other type of oesophageal balloorbeamsed but the cur-
rent description is relevant only for the specifiggde.

Parts of the Esophageal Balloon
Catheter Set:

1. Esophageal Balloon Cathe-
ter

2. Stylet Y connector
3. Extension tube

4. Syringe, Glass 5 cc
(The set does not contain it)

5. Three way Stopcock
6. Pressure transducer tubing

Preparation

Have available for use a nemesis basin, tissuyggitactive drape, topical anaes-
thetic, water —soluble lubricant and a 1 to 5 asglsyringe, a glass of water and a
straw

Select a naris with the best airflow for cathetesertion

If necessary apply a suitable topical anaesthet@: -4% Lidocaine Spray) to the
patient’s nasal passage and throat

Remove the sterile radiopaque catheter with thletstym its protective sleeve
from the catheter and discard

Remove the yellow protective sleeve from the cathgt) and discard

Apply water-soluble lubricant to the distal tiptbe catheter (1)

With the patient’s head in a neutral position exéd slightly forward, slowly insert
the catheter (1) through the naris and hypo phanging a gentle advancing mo-
tion. The insertion may be easier if the patiersipping water thru the straw.

Avoid placement of the catheter (1) in the trachi@gacheal placement can be identi-
fied by patient choking or airway obstruction cagsan increase in airway resis-
tance and pressure.
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Measurement modes

9. To estimate depth in which to place catheter cateuhe product of the patient's
height x 0.288.

For example the patient is 175 cm height the pomlalepth is 50 cm.

10. Advance the catheter (1) to the calculated deptikn(id the catheter meets obstruc-
tion, DO NOT FORCE THE CATHETER. Remove it and insethrough the other
naris). At this depth, the balloon will be enterthg thoracic cavity.

11. Attach the extension tubing (3) to the ,,Y” conneadbthe stylet (2), a syringe (4)
and an isolated physiologic transducer to the 3-stapcock (5)

Catheter Placement

12. Turn the 3-way stopcock (5) open to the syringea@) extension tube (3). Evacu-
ate all the air from the balloon (1) by pulling kam the syringe plunger (4) and
then allowing the plunger to return to a nonvacypgsition. Use of a glass syringe
avoids creating a vacuum in the balloon catheter.

13. Turn the 3-way stopcock (5) off to the extensiobet§3), remove the syringe (4)
and fill the syringe (4) with 1 cc of air.

14. Attach the syringe (4) to the 3-way stopcock Gpen the 3-way stopcock (5) from
the syringe (4) to the extension tube (3). Intredicc of air into the balloon (1).
The balloon (1) will now be semi inflated. An inoect amount of air in the balloon
will adversely affect pressure wave performance {B®uble Shooting Guide be-
low).

15. After 1 ml of air is injected, turn the stopcoch (Bf to the syringe (4), and open
from the extension tube (3) to the transducer &ol rressure from the catheter.

If no or a damped pressure signal is seen, thewtfil) may need to be ad-
vanced further into the thoracic cavity or may bk&d on itself and needs to be
withdrawn.

In the absence of diaphragmatic paralysis, thespresecorded should be nega-
tive on inspiration. A positive inspiratory pressuecording may indicate gastric
placement and the catheter (1) should be pullel.bac

Pressures taken through the ,Y” connector (2) ardélloon placement only. The
stylet, luer cap and ,Y” connector (2) are bonddo ia single unit and must be
removed from the catheter before taking pressumsorements for clinical pur-
poses.

16. Once the catheter (1) has been positioned promhsigonnect the extension tube (3)
from the stylet ,Y” connector (2) and remove thglettassembly from the catheter.
Excessive curvature of the catheter may causeytet ® bind in the catheter mak-
ing removal difficult. If the stylet binds in thatheter during removal, instruct the
patient to raise their head to straighten the ¢athe

Pressure Data Acquisition

17. After removing the stylet assembly (2), reattaaghhktension tube (3) to the luer of
the catheter (1) and repeat steps 12 through 15.

18. Radiographic placement of the balloon 81) is recemaded to verify proper balloon
placement.

19. When the catheter (1) is properly positioned it barsecured with tape to prevent
extubation or movement.

20. Take pressure measurement.

21. Upon completion of the pressure measurements teefia catheter (1) prior to re-
moval.
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Measurement modes

Feso Correct position

The oesophageal pressure is in
i counter phase with the spi-
‘ ! rogram

\ \/\/\/\/ It decreases during inspiration

Incorrect position

Feso The oesophageal pressure in the

, Same phase with the spirogram,
| It increases during inspiration

The balloon is inserted too deep

\Y
\/\/\/\/ into the stomach
It has to be pulled up

Premises

For determination some parameters of the Compliameasurement
there is a need to have the TLC and/or TGV andR measured previ-
ously. The system provides a couple opportunibesHat:

* Prior to Compliance measurement make a TGV measnem

* Prior to Compliance measurement make a diffusigracity test

* Retrieve from the database a TGV or diffusion capaest result
as an Actual measurement

If there are more TLC values the system alwaystetbe largest one.

Preparation

Compliance measurement is a complex process, ieguonsiderable
cooperation from the patient:

* Inform patient on the process of the measurement

* Prepare patient for the unexpected and unusuatslika closing
of the shutter during Static Compliance measurement

» Pushing the [Monitor] button it is possible to monicontinuously
the breathing of the patient. The spirogram andgtiessure of oe-
sophageal balloon are displayed simultaneously.

* Asitis described before insert the oesophagdiadrainto the
proper depth.

The pressure of the oesophageal balloon displayed the spirogram
with a light blue line.

The pressure of the oesophageal balloon is dis@ldyeing the prepara-
tion and the measurement furthermore during brogvswmen a given
measurement is selected.
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Measurement modes

Measurement process

The following series of manoeuvres must be perfakme

Starting the [Monitor] mode the metronome startwak

Patient may practice breathing according to theoneme in
[Monitor ] mode. The actual breathing frequency is displagetie
middle of the upper part of the screen.

When the oesophageal balloon is at the properiposite oeso-
phageal pressure is in counter phase with thegaino

When the patient is breathing quietly and evenistpthe Cdyn]
button to start the measurement

After three quiet breathing cycles the Dynamic Cbamge loops
are recorded

Pushing the [Cstat] button the Dynamic Complianca&eis fin-
ished and the a [Shutter] button becomes active

Instruct the patient for the full deep inspiratemd afterwards for a
quiet, even and very slow exhalation (200-500 ra)/se

Push the [Shutter] button as the patient start$ulhdeep inspira-
tion

The Static Compliance measurement starts autorthatisathe pa-
tient starts expiration.

During the expiration the Shutter closes automkyfiedter certain
exhaled volumes and interrupts expiration. WhernShetter is
closed the Mouth pressure is recorded.

The Static Compliance manoeuvre can be finishechneg the
FRC level or it is finished automatically when #aeiration flow
less than 10 ml/s

Bad dynamic or static maneuvers can be repeat&invtiie 1 min-
ute period but parameters will always be calculédech the last
dynamic or static maneuver

The system provides possibility for recording 8 ®ecutive Dy-
namic and Static Compliance measurement pairs

Pushing thgDone] button the measurement can be finished.

Pushing th¢gDiscard] button the measurement can be deleted.
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Marker

Correct Compliance measurement
Phases: Quiet breathing, Quiet breathing duringrobieg of Dynamic Compliance
loops, Preparation for Static Compliance with diespiration, Static Compliance
measurement during slow and even expiration, Retgmo the relaxed breathing

Selection of Dynamic Compliance loop
During the Dynamic Compliance measurement moredaop recorded.

The system selects automatically the loop whiatidsest to the average
of the all loops.

However there is a possibility to select the desio®p manually as well:

» Select the measurement to be refined in the measumesummary
table

* Click on the spirogram and marker jumps to the mggte

» All parameters will be recalculated automatically

Manual correction

The system calculates automatically the steepnksiseoDynamic and
Static Compliance loops.

However there is a possibility to modify the steegsimanually as well:

» Select the measurement to be corrected

» The steepness of Dynamic and Static Compliancesl@ap be cor-
rected separately in the [Setup] panel at the arg€oon] filed

» All parameters will be recalculated automatically
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Selection of TLC or TLC% display mode

There are two possibilities for interpretation adripliance loops which
can be selected at [Setup] panel in [Scale] section

» Litre - The gradation of vertical axle is in ahge
volume
e TLC% - The gradation of vertical axle is in pErtage of
TLC value

Warning! If there is no available TLC or RV value it is impossible to
display the Compliance loops in TLC% mode
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Maximum inspiratory and expiratory pressure

P

Measurement goal

The goal of the measurement is to measure theraésgy muscle
strength:

e Maximum inspiration pressure
* Maximum expiration pressure
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Measurement process

The following series of manoeuvres must be perfakme

Place the nasal clip so the patient can only bestitftough the
mouth

Have the patient breathe evenly, relaxed

Instruct the patient to take a complete, deep breat

When the patient began the deep inhalation, phesgShutter] but-
ton

Have the patient try to exert as great force asipfesexhaling
against the shutter; the current mouth pressute\sgbpears on the
screen

Pressing the [Shutter] button again opens the ahatinediately
Have the patient breathe evenly, relaxed again

Instruct the patient to exhale completely, deep

When the patient began the deep exhalation, pnegShutter] but-
ton

Have the patient try to exert as great force asiptesinhaling
against the shutter; the current mouth pressute\sgbpears on the
screen

Pressing the [Shutter] button again opens the ahtinediately

Push thgDone] button to stop the measurement.

Push theDiscard] button to delete the measurement.

W A A PN

10 2 an 40 50 [
[s1

Correct PImax / PEmax measurement

Phases: quiet breathing, complete deep inspirad®&max measurement

guiet breathing, complete deep expiration, PImaasueement, quiet
breathing
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MAINTENANCE:

Device maintenance

Our lung diagnostics devices do not require specahtenance.
For continuous reliable operation take care offtilewing:

* To prevent device contamination and patient crasganination,
use a new disposable bacterial and viral filterafibpatient meas-
urements

» The flow sensor must be contamination free

» The filter elements must be replaced accordingdtructions

» The PermaPure moisture exchange capillary mustflaaed ac-
cording to instructions

* The tubes must always be dry and cannot be broken

Flow meter maintenance

The flow meter condition and cleanliness affectasueement accuracy.

Cleaning measurement head main parts

The individual patient circuit type installationseeadescribed in section
Installation.

The plastic parts may be disinfected with cold wated appropriate
chemicals (for example, Sekusept), and may be afted rinsing and

drying.
Cleaning the pneumatic twin-tubes

e Disconnect the twin-tube from the device and the/fineter
* Rinse the tube
» After it is completely dried, reconnect the tube

Diffusion capacity test

It is advisable to validate and check the lineaoityhe non-dispersive in-
frared gas analyzer of the diffusion capacity &déast once a year.

& Request your local dealer for this service!
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Maintenance

Single-use parts

A It is strictly prohibited to clean and/or reuse thesingle-use parts

Bacterial and viral filter PBF-100-G and PBF-100M-G

The used bacterial and viral filters are consideécetle dangerous waste
materials please handle accordingly.

Reusable parts and accessories

The following plastic parts can be cleaned in a atisinfecting water-
based solution (for example: Glutaraldehyde, Sgkii§&5dex e.t.c.)

Type Description Material

PPF-18 PinkFlow flow meter Polystyrol

MPA-30 Mouthpiece Polypropylene

PMP-30 Mouthpiece with bite-on grip Thermoplastic elastomer
PDY-30 Y-tube of diffusion capacity test | PVC

Some discoloration may occur to the plastic pdtts &requent disinfec-
tion.

Y tube (PDY-30) diffusion capacity test

The Y-tube of the diffusion capacity test can b@ndected in cold disin-
fecting water-based solution (for example: Gludehlyde, Sekusept,

Cidex e.t.c.). After the careful cleaning and mgsthe full drying has to
be provided prior to the reuse.

In order to remove the Y-tube push simultane-

ously the upper (1) and lower (2) buttons of the
demand valve

Pull out the check valve from the Y-tube
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Maintenance

Refilling of the test gas

General considerations

Special test gas mixture is needed for certain pakny function tests.
Each equipment is supplied with the special gagurexin a high pres-
sure gas cylinder.

Managing the refill of the gas cylinder follow tkafety regulations:

» Use only the prescribed gas mixture! The improper @s mixture
may impair the medical device!

» There is a high pressure in the gas cylinder it cabbe changed
only by a trained person!

» Set the secondary pressure according to the user maal! The
too high pressure may impair the device and the totow pres-
sure might be not enough for an accurate measuremen

* The improper entering of the gas concentration mayause in-
accurate results. Always enter and record the gasoncentra-
tions from the quality certificate of the newly reflled gas cylin-
der in the configuration window of the software!

Diffusion capacity test

Gas mixture
Methane (CH).........oocvieeeeiiiiiiieen, 0.3 %, 1% relataccuracy
Carbon Monoxide (CO).........cccvveeeen.. 0.3 %, iéfative accuracy
BalanCe ..o Synthetic air
Gas cylinder and pressure regulator
VOIUME ..o 10 litre
MaxXimal PreSSUIE......ccooiiiiiiiiie e eireeeeee e e 300 bar
Nominal filling PreSSUre.........oocvieiiii e 150 bar

Secondary pressure setting of the pressure regulata.....6 bar
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Escape from the PI

TROUBLESHOOTING:

ethysmograph cabin

In case of malfunction of locking mechanism, theicaloor may be

A\

cessori

€s.

opened by removing the screws indicated on thevatlg image.
The required Allen keys are included with the Blsthograph cabin ac-

In case of malfunction of lock-
ing mechanism, the cabin
door may be opened by re-
moving the screws indicated

lAIIen key #3
iAIIen key #4

Possible problems

Thoracic gas volume me

asurement

Problem Diagnosis Solution
Most of the resistance Some sort of pneumatic interferencd this is a regular occurrence, find|a
loops are good, but somehappened during the measurementore suitable place for the cabin.
are distorted for example a window or door was
opened
The shutter does notThe patient is not trying to breathThe shutter only opens after a num-
open at the end of TGY properly, the inhalation and exhalgber of acceptable complete cycles.
measurement, but logption attempt is not enough
Perform a new measurement affer

curve is made

properly informing the patient.

During TGV measure
ment the loop curve i
completely horizontal

+ Mouth pressure is not measured

1°2)

Check the shuttiee-disc status
and measurement head asseni
must be checked.

Flow sensor temperatu

eHeating is not operating properly

Check the HEATIS@nection ang
cable

is not appropriate
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Troubleshooting

The metronome does nptFaulty connection

emit a light signal or the
shutter does not close

Check the SHUTTER connection
cable

and

After  plethysmograph The measurement stopped beca
measurement the curyethe cabin door opened during me

uskée measurement must be stopped

agvith the [Dong button before open

disappears and there greirement ing the door.
no measurement results

Diffusion capacity test

Problem Diagnosis Solution

The patient cannot inhaleThe gas supply system is faulty

gas mixture

The following mhesthecked:
Gas cylinder main valve is open

There is enough pressure in the
cylinder

The secondary pressure is set to 6

jas

bar
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TECHNICAL DATA:

Warranty

The device complies with the effective Technica¢Sfications.

The manufacturer guarantees the product accordirthet terms of the
Installation/Delivery protocol.

The warranty does not cover post-delivery caresspping, unprofes-

sional storage, violent damaging, abnormal opearatimprofessional op-

eration, inefficient protection against externdéefs, natural disasters, or
not following the contents of the User Manual.

f Check package condition after delivery.

If packaging is damaged, notify the carrier and Pion Ltd., or its
representative.

In order to avoid any hazard or improper measuremenit is strictly
prohibited to use any broken or over worn parts!

Limited liability

Piston Ltd. and its carriers, according to thedvidivs, do not accept any
responsibility for any individual, unforeseeabld@edt or indirect dam-

ages (including loss of business profit, interraptof business activity,

loss of business data, or any other damages diisattial loss), result-

ing from the use or non-usefulness of the product.

Safety instructions

To avoid possible damages and accidents, pleasatfEntion to the fol-
lowing safety instructions:

* Make sure the mains voltage is the same as thtteoproduct label

» Make sure the connection cable is not damaged

» Take care of your device according to the mainteaaection

* Only use the device according to the manual

» Do not use any accessories not recommended faietviee

» Store the device in a dry place

» Keep the cable away from heat source, sharp objectgh sur-
faces and check the cable’s good condition

* Do not expose the device to direct sunlight orrggriight (more
than 1500 lux)

* Do not use the device in a highly dusty environment

* Do not use the device in a highly vibrating envirent

» Take care to ensure the current environmental tiondi

The device complies with the applicable provisiofishe relevant stan-
dards and regulations.
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Technical data

Shipping conditions

Alr temperature: ........occveeeeee e e -30 °C + +60 °C

Relative humidity: ..., 10% + 100%

Atmospheric pressure:.........cccveeeeesieeeeee s 500 + 1060 mbar
Storage conditions

Alr temMPerature: ........occvveeeeee i e e e 0°C++50°C

Relative humidity: ........cccoooviiiiiiii e, 10% + 85%

Atmospheric pressure:.........occvveeeeesiceeeee s 500 + 1060 mbar

Operating conditions

Pressure measurement range............cooucccceceeeeeennnnns

Sampling frequency

PDT-111 device family ..........c.............

Other data:

Analogue-digital converter resolution

Electrical data

Air temperature:........oocveeeeeeeeiivee e +10 °C + +40 °C
Relative humidity: ..........ccoeoviiii 30% + 75%
Atmospheric pressure:.........occvvveeeesiceeeee s 700 + 1060 mbar
Informing values
Expected lifetime
DBVICES ...ttt e et 8 years
Measurement head lifetime...........ccccoovveececeiiieeee e, 2 years
Forced inhalation and exhalation:
Measurement dUIratioN ........ooveveeeieere e eeeeee e e 60 s
Volume measurement IMit.........oooveeviierieeeeeeeee e 151
Vital capacity measurement
Measurement dUIratioN ........ooveeeeviieee e eeeeeee e e 60 s
Volume measurement IMit.........ooovevviivrieeeeeeeee e eeens 151
Maximal voluntary ventilation
Measurement dUIratioN ........ovveeeeviiiie e eeeeeee e e 60 s
Volume measurement Imit.........oveeeviviiieeeeesiee e, 250 I/min
Plethysmograph measurement
Measurement dUIratioN ........ooveeeeviiere e e e 60 s
Volume measurement IMit.........ccoeevvevviieeeeeieeeeeeeeeens 15 I/min

The connected computer's and printer’'s electrieahds found in the re-

spective manufacturer provided specifications.

The following values apply only to the Piston Lidlanufactured devices:
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Technical data

PDT-111/p — Whole-body Plethysmograph

PC connection ........ccccoeviiieeenennns Qptically isolated USB 1.1
MaiNS VORAQGE ...ccceei i 90~264 VAC
MaiNS frEQUENCY .....cevveeiiiiiiiiiie et 50~60 Hz
Power CONSUMPLION ......ooviiiiiieeeei s e max. 50 VA

PDT-111/d — Diffusion capacity test

PC connection ........cccccovviieeenennns Qptically isolated USB 1.1
MaiNS VORAQGE ...ccceeiiiiiiiiie e 90~264 VAC
MaiNS freqUENCY ......ceeveiiiiiiiiieee e 50 + 60 Hz
Power CONSUMPLION ......oovviiiiiieeeie s e e max. 50 VA

Mechanical data

PDT-111/p — Whole-body Plethysmograph

Flow meter .....ccoooovvvvvviieiiiiiiiinen, Heated stainless steel screen

Reference cabin volume...........ccoooveveeicceeiee e 25 litres
Basic design, PDT-111/p and PDT-111/pd

Cabin dimensions.........cccoeeevvvvvnnnnn.. H 188F 925 * D 790 mm

Cabin VOIUME ..., 910 litres

Cabin Weight ... 200 kg
Wheelchair design, PDT-111/pwc

Cabin dimensions........c.ccceeeevvvenee. H 1680/%925 * D 1240 mm

Cabin VOIUME .....covviii e 1160 litres

Cabin Weight ... 240 kg

PDT-111/d — Diffusion capacity test

Flow Sensor........ccccccevviiiiieenennns Heated stainless steel screen
Gas mixture........cccceeeeeennee CO 0,3%, CH4 0,884l synthetic air
Gas CYlINAEr ......cooveiiiiiiiiiee e 10-liter aluminium
Dimensions (without patient circuit) H 250 * W 479 155mm
Weight (without patient CIrCUit) .............ccommerveeeeeeriicvnennnn. 5,6 kg
Gas analyzer........ccccceeeeeiiiiieie e multi-channel fast NDIR
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Technical data

Guaranteed values

PPF-18 — PinkFlow flow meter

Y P e PPF-18
Principle of operation........................ . Symmetric Pitot tube

FIOW raNQge .....eeeeiiiieeeee e +18 I/s
Dead SPACE ...t 36 ml
RESISIANCE.....ue e 60 Pa/lls @ 15 I/s
WEIGNT ... 34 gramm

PDT-111/p — Whole-body Plethysmograph

Flow measurement range..........ccccooeenieeninicesvemeemeenn +15 I/s
Flow measurement accuracy........................£3% or £50 ml/s
Volume measurement range..........cocevveerreeeeneseescememeeene. 151
Volume measurement accuracy.............ccuue.. +3% or £50 ml
Pressure measurement range...........cccoeoeeeenrreeececieneienaes +10 kPa
Pressure measurement accuracy..............c........ +3% or 50 Pa
Resistance measurement accuracy.............. +3% or 50 Pal/lls
TLC, RV volume measurement accuracy............ %100 ml
Time measurement aCCUIACY..........ceueerereerrerereeeeessninneeeeess 4ms

Recommended nr. of breaths, large time const&ttt - 40 / min
Recommended nr. of breaths, small time cons@int 120 / min

PDT-111/pd — Diffusion capacity test

Flow measurement range..........ccccooeenieeenncecesvemeemeenn +15 I/s
Flow measurement accuracy............c.c.......... +3 % or £100 ml/s
Volume measurement range...........cocoevveerreeereseescememeeene. 151
Volume measurement accuracy.............ccco........ +3 % or £50 ml
Gas concentration measurement accuracy .....ceeee....... £5%
FRC, RV volume measurement accuracy............ 6b%100 ml

List of accessories

Included accessories

The current Shipping contract contains the lishafessories included in
the purchase price.

Optionally purchased accessories

The following information must be provided when enidg accessories
and disposables:

» Description

e Type

* Part number

» Device type and serial number for which the aco@sso
are used
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EMC GUIDANCE AND MANUFACTURER 'S DECLARATION

Guidance and manufacturer’s declaration — electroma  gnetic emissions

The PDT 111/pd Whole body plethysmograph and Diffusion capacity test is intended for
use in the electromagnetic environment specified below. The customer or the user of the
PDT 111/pd Whole body plethysmograph and Diffusion capacity test should assure that
it is used in such an environment.

IEC 61000-3-3

Emissions test Compliance Flectromagnetic environm ent — guidance
The PDT 111/pd Whole body
o plethysmograph and Diffusion capacity test
RF emissions Group 1 uses RF energy only for its internal function.
CISPR 11 P Therefore, its RF emissions are very low and
are not likely to cause any interference in
nearby electronic equipment.
RF emissions
Class B
CISPR 11 The PDT 111/pd Whole body
. _ plethysmograph and Diffusion capacity test is
Harmonic emissions Class B suitable for use in all establishments,
|EC 61000-3-2 including domestic establishments and those
directly connected to the public lowvoltage
Voltage fluctuations/ power supply network that supplies buildings
flicke?emissions used for domestic purposes.
Complies
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EMC Guidance and manufacturer’s declaration

Guidance and manufacturer’s declaration

— electromagnetic immunity

The PDT 111/pd W hole body plethysmograph and Diffusion capacity test is intended
for use in the electromagnetic environment specified below. The customer or the user
of the PDT 111/pd Whole body plethysmograph and Diffusion capacity test should

assure thatitis used in such an environment.

IMMUNITY IEC 60601 Compliance Electromagnetic
test testlevel Level environment — guidance
Floors should be wood,
Electrostatic concrete or ceramic tile. If

discharge (ESD)

IEC 61000-4-2

+ 6 kV contact

+8 kV air

+ 6 kV contact

+ 8KkV air

floors are covered with
synthetic material, the relative
humidity should be at least 30
%.

Electrical fast
transient/burst

IEC 61000-4-4

+2 kV

for power supply lines
+1kV

for input/output lines

+2kV

for power supply lines
+1kV

for input/output lines

Mains power quality should be
that of a typical commercial or
hospital environment.

Surge

IEC 61000-4-5

+1 kV line(s) to line(s)

+ 2 kV line(s) to earth

+ 1 kV line(s) to line(s)

+ 2 kV line(s) to earth

Mains power quality should be
that of a typical commercial or
hospital environment.

<5 % Ut <5% Ut . .
(>95 % dip in U-) (>95 % dip in Uq) Mains power quality should be
for 05 cvele for 0.5 cvele that of a typical commercial or
= Cye 12 CYe hospital environment. If the
. user of the PDT 111/pd Whole
Voltage dips, short | 40 % Uy 40 % Uy body plethysmograptfan p
interruptions and (60 % dipin Uq) (60 % dip in Uy Diffusion capacity test requires
voltage variations for 5 cycles for 5 cycles continued ogzration durir?g
on power supply o o power mains interruptions, it is
input Ines 70 % Ur 70% Uy recommended that the PDT
(30% dipin Uy (30 % dip in Uy 111/pd Whole body
IEC 61000-4-11 for 25 cydles for 25 cycles plethysmograph and Diffusion
) capacity test be powered from
<>59?5A);Td inu Not applicable an uninterruptible power supply
( 6 dipinUr) or a battery.
for5s
Power frequency Power frequency magnetic
(50/60 Hz) fields should be at levels
magnetic field 3 Alm 3Am characteristic of a typical

IEC 61000-4-8

location in a typical commercial
or hospital environment.

NOTE Uristhea.c.

mains voltage prior to application of the test level.
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EMC Guidance and manufacturer’s declaration

Guidance and manufacturer’'s declaration  — electromagnetic immunity

The PDT 111/pd Whole body plethysmograph and Diffusion capacity test is intended
for use in the electromagnetic environment specified below. The customer or the user
of the PDT 111/pd Whole body plethysmograph and Diffusion capacity test should
assure thatit is used in such an environment.

IMMUNITY [IEC 60601 |Compliance . . :
Electromagnetic environment — guidance

test test level level

Portable and mobile RF communications
equipment should be used no closer to any
part of the PDT 111/pd Whole body
plethysmograph and Diffusion capacity test,
including cables, than the recommended
separation distance calculated from the
equation applicable to the frequency of the
transmitter.
Recommended separation distance:

Conducted RF 3 Vims 3 Vims _ =

IEC 61000-4-6 | 0,15-80 MHz |0,15-80 MHz d=11WP

Radiated RF 3 V/Im 3 V/Im
IEC 61000-4-3| 80 MHz — 80MHz — —
2 5GH2 2 5GHz d=117WP 80 MHz to 800 MHz

d= 2,33\/5 800 MHz to 2,5 GHz

where P is the maximum output power
rating of the transmitter in watts (W)
according to the transmitter manufacturer
and d is the recommended separation
distance in metres (m).

Field strengths from fixed RF transmitters,
as determined by an electromagnetic site
survey,® should be less than the
compliance level in each frequency range.”

Interference may occur in the vicinity of
equipment marked with the
following symbol: (((')))

NOTE 1 At80 MHz and 800 MHz, the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by
absorption and reflection from structures, objects and people.

Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) telephones
and land mobile radios, amateur radio, AM and FM radio broadcast and TV broadcast cannot be
predicted theoretically with accuracy. To assess the electromagnetic environment due to fixed RF
transmitters, an electromagnetic site survey should be considered. If the measured field strength in the
location in which the PDT 111/pd Whole body plethysmograph and Diffusion capacity test is used
exceeds the applicable RF compliance level above, the PDT 111/pd Whole body plethysmograph and
Diffusion capacity test should be observed to verify normal operation. If abnormal performance is
observed, additional measures may be necessary, such as re-orienting or relocating the PDT 111/pd
Whole body plethysmograph and Diffusion capacity test.

b overthe frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.

PD-60



EMC Guidance and manufacturer’s declaration

Recommended separation distances between
portable and mobile RF communications equipment an dthe PDT 111/pd
Whole body plethysmograph and Diffusion capacity te st

The PDT 111/pd Whole body plethysmograph and Diffusion capacity test is intended
for use in an electromagnetic environment in which radiated RF disturbances are
controlled. The customer or the user of the PDT 111/pd Whole body plethysmograph
and Diffusion capacity test can help prevent electromagnetic interference by
maintaining a minimum distance between portable and mobile RF communications
equipment (transmitters) and the PDT 111/pd Whole body plethysmograph and
Diffusion capacity test as recommended below, according to the maximum output
power of the communications equipment.

Separation distance according to frequency of trans mitter

Rated maximum m

output power of

transmitter
150 kHz — 80 MHz 80 MHz — 800 MHz 800 MHz - 2,5 GHz
w d=17/P d=117"P d=233/P
0,01 0,12 0,12 0,24
0,1 0,37 0,37 0,74
1 1,17 1,17 2,33
10 3,7 3,7 7,38
100 11,7 11,7 23,33

For transmitters rated at a maximum output power not listed above, the
recommended separation distance d in metres (m) can be estimated using the
equation applicable to the frequency of the transmitter, where P is the maximum
output power rating of the transmitter in watts (W) according to the transmitter
manufacturer.

NOTE1 At80 MHzand 800 MHz, the separation distance for the higher frequency range applies.

NOTE 2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by
absorption and reflection from structures, objects and people.
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CERTIFICATES OF QUALITY MANAGEMENT SYSTEM

Certificate HU11/6220

The management system of

Piston Kft.

Szdlkert u. 4/b.,
Budapest, 1033, Hungary

has been assessed and cerfified as meeting the requirements of

MSZ EN ISO 13485:2004

For the following activities

Production and distribution of audiometer and of lung diagnostic
equipment and connecting single use mouth-piece and bacterial filter.

Further clarifications regarding the scope of this certificate and the applicability of
MSZ EN ISO 13485:2004 requil may be obtained by ing the ion

This certificate is valid from 21 December 2011 until 20 December 2014 and
remains valid subject to satisfactory surveillance audits.

Re certification audit due before 13 December 2014
Issue 1. Cerfified since 21 December 2011

Authorised by

Tﬁ'?‘ Andras NAT-4-0085/2006
SGS Hungaria Kft. Systems & Services Certification
1531 Pf. 25, Sirdly u.4. 1124 Budapest Hungary
t+3613093340 £+3613083333 www.sg5.c0m

Page 1 of 1

This documént is issusd by the Company subject to its Ganeral Conditions of Centificasion
Services accessible st www.sgs.comienms_and_condibions.him, Aftention is drawn to the.
Tmitations of labiiy, 7 ; therein, The:
authenicity of this document may be verified at

it/ warw. 5g5.comiclientsicertiiad._clients:him. Any unauthorized alierasion, fargery or
fasificason this is unlawful and offenders may be
prosecuted to the fullest extent of the law.
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Certificates of Quality Management System

Certificate HU11/6221

The management system of

Piston Kft.

Szblokert u. 4/b.,
Budapest, 1033, Hungary

has been assessed and certified as meeting the requirements of

ISO 9001:2008

For the following activities

Production and distribution of audiometer and of lung diagnostic
equipment and connecting single use mouth-piece and bacterial filter.

Further clarifications regarding the scope of this certificate and the applicability of
150 9001:2008 requirements may be obtained by consulting the omanisation

This certificate is valid from 21 December 2011 until 20 December 2014 and
remains valid subject to satisfactory surveillance audits.

Re certification audit due before 13 December 2014

Issue 1. Certified since 21 December 2011

Authorised by
SGS United Kingdom Ltd  Systems & Services Certification
Business Park El

E Port Cheshire CHB53EN LK
t+44 (0}151 350-6866 f-44 (0)151 350-6600 wwaw.55.com

SGS 90018010311

Page 1 of 1

o

v

UKAS

MANAGEMENT
SYSTEM:!

005
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APPENDIX |.:

Format of the patient identification field

The format of the patient identification filed cha any free text or some
predefined format according to a special mask.

If this mask is defined the ID field is compulsdoyfill during adding a
new patient. Otherwise the field can be left empty.

| If a ! character appears in the mask, optionalaittars are represented |in
the text as leading blanks. If a ! character ispresent, optional characters
are represented in the text as trailing blanks.

> If a > character appears in the mask, all chas¢hert follow are in upper
case until the end of the mask or until a < charastencountered.

< If a < character appears in the mask, all chara¢hket follow are in lowerr
case until the end of the mask or until a > charastencountered.

<> If these two characters appear together in a nmaskase checking is done
and the data is formatted with the case the ussr toasenter the data.

\ The character that follows a \ character is adlteharacter. Use this char
acter to use any of the mask special charactaadigesal in the data.

L The L character requires an alphabetic charactbr inrthis position. For
the US, this is A-Z, a-z.

| The | character permits only an alphabetic charadctehis position, buf
doesn't require it.

A The A character requires an alphanumeric charactsr in this position,
For the US, this is A-Z, a-z, 0-9.

a The a character permits an alphanumeric charantehis position, bulf
doesn't require it.

C The C character requires an arbitrary charactgrigposition.

c The c character permits an arbitrary charactehis position, but doesn|t
require it.

0 The 0 character requires a numeric character artlyi$ position.
The 9 character permits a numeric character in ghistion, but doesn|t
require it.

# The # character permits a numeric character ous @ minus sign in this

position, but doesn't require it.

The : character is used to separate hours, minanesseconds in times. |If
the character that separates hours, minutes, aotd® is different in the
regional settings of the Control Panel utility ayuy computer system, that
character is used instead.

/ The / character is used to separate months, dagsyears in dates. If the
character that separates months, days, and yediféer®nt in the regional
settings of the Control Panel utility on your cortgmsystem, that character
is used instead.
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APPENDIX II.:

List of reference value algorithms

» ECCS/ERS (Quanijer, 1993)

e Knudson, 1983

» Cotton and Dust Standard

* Crapo-Hsu

* Austrian National

» Sweden National (Hedenstrém / Malmberg, 1985)
* Finnish National (Viljanen, 1981)

On special request new reference value algorithamsbe added to the
system.

European Community for Coal and Steel

~Standardized Lung Function Testing” by Europeam@uunity for Coal
and Steel published in 1983:

Male:

TLC M 7.99H- 7.08 0.70RSD
RV M 1.31H+0.022A-1.23 041RSD
FRC M 2.34H+0.009A-1.09 0.60RSD
RV/TLC [%] 0.39A+13.96 546 RSD
IVC 1 6,10H-0,028A-465 056 RSD
FVC M 5,76H - 0,026A - 4,34 0,61 RSD
FEV*1,0 M 4,30H-0,029A - 2,49 0,51RSD
FEV*1,0/NC [%] -0,18 A + 87,21 7,17RSD
FEF*25-75% [I/s] 1,94H - 0,043A + 2,70 1,04 RSD
PEF [I/s] 6,14H-0,043A + 0,15 1,21 RSD
FEF*75% [I/s] 5,46H - 0,029A - 0,47 1,71RSD
FEF*50% [I/s] 3,79H-0,031A-0,35  1,32RSD
FEF*25% [I/s] 2,61H - 0,026A - 1,34 0,78 RSD
Raw [kPallls] <<0.22 (fupper limit)

sGaw [1/kPals] >>0.85 (lower limit)

Tlco [mmol/min/kPa] 11.11H-0.066A-6.03 141RSD
Klco [mmol/min/kPall] -0.011A+2.43 0.27RSD
Where:

A age: 18 years +.70 years

H height: 155 cm + 195 cm

Female:

TLC Il 6.60H-5.79 0.60 RSD
RV M 1.81H+0.016A-2.00 0.35RSD
FRC M 2.24H+0.001A-1.00 0.50RSD
RVITLC [%] 0.34A+18.96 5.83RSD
VC M 4,66H - 0,024A - 3,28 0,42RSD
FVC M 4,43H-0,026A - 2,89 0,43RSD
FEV*1,0 1 3,95H-0,025A-269  0,38RSD
FEV¥,0NC  [%] -0,19A + 89,10 6,51 RSD

AX-6



Appendix II.

FEF*25-75%  [l/s] 1,25H-0,034A+2,92  0,85RSD
PEF [I/s] 550H-0,030A+1,11  0,90RSD
FEF*75% [I/s] 3,22H-0,025A-1,60  1,35RSD
FEF*50% [I/s] 2,45H - 0,025A - 1,16 1,10RSD
FEF*25% [I/s] 1,05H - 0,025A - 1,11 0,69RSD
Raw [kPallls] <<0.22 (fupper limit)

sGaw [1/kPals] >>1.04 (lower limit)

Tlco [mmol/min/kPa] 8.18H-0.049A-2.74 1.17RSD
Kico [mmol/min/kPa/l] -0.004A+2.24 0.49RSD
Where:

A age: 18 years + 70 years

H height: 145 cm + 180 cm

Reference values for children from "Pulmonology I€i@are" by G.K.
Arotock published in 1984.

Boys:

IVC 1 0,0405H + 0,051A - 3,65H
FVC 1 0,00542H + 0,2049A - 0,3306
FEV*0,5 1l 0,0299H - 2,98

FEV*1,0 Il 0,04H - 3,99

FEV*,0INVC  [%] 1,09H - 4,897A - 35,58
PEF [I/s] 0,0823H - 6,87

FEF*50% [I/s] 0,0543H - 4,58

FEF*25% [I/s] 0,0282H - 2,31

Girls:

IVC 1 0,0279H + 0,0909A - 2,554H
FVC 1 0,088H + 0,1307A - 0,3761
FEV*0,5 1l 0,0299H - 2,98

FEV*1, 0 Il 0,04H - 3,99

FEV*1,0/NC (%] 1,23H - 4,48A - 37,83

PEF [I/s] 0,0823H - 6,87

FEF*50% [I/s] 0,0448H - 3,37

FEF*25% [I/s] 0,0248H - 1,86

Where:

A age: 6 years +.18 years
H height: 110 cm + 185 cm
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Appendix II.

Knudson

January 1984

F: female

male

height centimetre
age year

> I

NORM

wn
m
pad

Age  Equation 95% C.I
6-10  0.0430M - 3.7486

11-19  0.0416M - 4.4470 + 0.0699A

20-69  0.0444M - 3.1947 - 0.0169A

>=70  0.0313M - 0.1889 - 0.0296A

6-11  0.0409M - 3.3756

12-24  0.0590M - 6.8865 + 0.0739A

>=25  0.0844M - 8.7818 - 0.0298A

20 0.061A + 0.048H - 1.738 1.03
150  -0.014A + 0.048H - 0.406 0.85
25 0.043A +0.076H - 3.054 143
150  -0.017A + 0.094H - 2.746 1.13
150 Divide Predicteds

6-10  0.0336M - 2.7578

11-19  0.0351M - 3.7622 + 0.0694A

20-69  0.0332M - 1.8210 - 0.0190A

>=70  0.0143M +2.6539 - 0.0397A

6-11  0.0348M -2.8142

12-24  0.0519M - 6.1181 + 0.0636A

>=25  0.0665M - 6.5147 - 0.0292A

150  (-0.00109A-0.00282H+1.0738)x100

150  (-0.0014A - 0.00221H + 1.0364)x100
6-10  0.0220M - 0.8119

11-19  0.0279M - 2.8007 + 0.1275A

20-69  0.0300M - 0.4057 - 0.0309A

>=70  6.3706 - 0.0615A

6-11  0.0338M -2.3197

12-24  0.0539M - 6.1990 + 0.0749A

>=25  0.0579M - 4.5175 - 0.0363A

20 0.144A + 0.112H - 3.365

150  -0.025A + 0.109H - 0.132

25 0.147A +0.1778H - 7.054

150  -0.035A + 0.223H - 5.618

6-10  0.7362 + 0.1846A 1.17
11-19  0.0238M - 2.3040 + 0.1111A 1.76
20-69 0.0321M - 0.4371 - 0.0240A 1.81
>=70  0.0118M + 6.2402 - 0.0755A 1.34
6-11  0.0378M - 2.5454 1.30
12-24  0.0543M - 6.3851 + 0.1150A 247
>=25  0.0634M - 5.5409 - 0.0366A 267
6-10  0.0109M - 0.1657 0.83
11-19  0.0243M - 4.4009 + 0.1775A 1.25
20-69  0.0174M - 0.1822 - 0.0254A 1.35

FEV0.5

FEV0.5/FVC
FEV1

FEV1/FVC

FEF 25-75%

FEF 25%

FEF 50%

FEF 75%
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Appendix II.

PEF

FIVC

MVV

VC

TLC

RV

RVITLC

Raw

Gaw

sRaw

DLCO

20
150
25
150
6-10
11-19
20-69
>=70
6-11
12-24
>=25
18
150
150
6-10
11-19
20-69
>=70
12-24
>=25
18
150
25
250
18
150
150
18
150
150
=17
=18
=17
=18
=18
7-17
7-17
=17
=18
=17
=18
17
150
50

0.157A + 0.1244H - 3.916
-0.025A + 0.1244H - 0.735
0.166A + 0.198H - 8.06
-0.035A + 0.2387H - 5.993
0.0430M - 3.7486

0.0416M -4.4470 + 0.0699A
0.0444M - 3.1947 - 0.0169A
0.0313M - 0.1889 - 0.0296A
0.0409M - 3.3756

0.0590M - 6.8865 + 0.0739A
0.0844M -8.7818 - 0.0298A

3.241H - 99.51
-0.77A + 138 32.80
-1.26A +3.39H- 214 55.76

0.0430M - 3.7486

0.0416M - 4.4470 + 0.0699A

0.0444M - 3.1947 - 0.0169A

0.0409M - 3.3756

0.0590M - 6.8865 + 0.0739A

0.0844M - 8.7818 - 0.0298A

0.2493M - 5.101

-0.008A + 0.201H - 7.49 0.767
0.1495H - 5.034

-0.015A + 0.239H - 9.17 0.999
0.029H - 0.9292

0.009A +0.0813H - 3.9 0.705
0.017A + 0.0686H - 3.45 0.790
Divide Predicteds

(0.00265A + 0.217) x 100 11.73
(0.00343A + 0.167) x 100 12.02
7143/ (Vtg + 0.49)

345/ (Vig-0.27)

7143/ (Vtg + 0.49)

3.57/ (Vtg-0.73)

0.24 x Vtg

0.227 - 0.041 x Vig

0.227 - 0.041 x Vig

7.143 - 0.49 Pred Raw

345+ 0.27 Pred Raw

7.143 - 0.49 Pred Raw

3.57 +0.73 Pred Raw

Antilog10 (0.01666H + 0.308)

-0.117A + 15.5BSA + 0.5 6.0
-0.238A + 15.5BSA + 6.8 8.2
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Appendix II.

Cotton and Dust Standard

January 1984

F: female
M:  male
H: height - centimetre
A: age - year
NORM SEX Age  Equation 95% C.I
FVC F 20 0.92A +.08382H - 3.469 1.64
F 150 -0.022A + 0.094H - 1.774699A 1.26
M 25 0.078A +0.127H - 5.5080169A  2.35
M 150 -0.029A + 0.165H - 5.459296A 1.71
FEV0.5 F 20 0.061A +0.048H - 1.738 1.03
F 150  -0.014A + 0.048H - 0.406 0.85
M 25 0.043A +0.076H - 3.054 143
M 150 -0.017A + 0.094H - 2.746 1.13
FEVOS/FVC A 150 Divide Predicteds
FEV1 F 20 0.85A +0.06852H - 2.703 1.39
F 150 -0.021A + 0.069H - 0.794 1.12
M 25 0.045A +0.117H - 4.808 1.95
M 150 -027A + 132H - 4.203 1.51
FEV1/FVC F 150  (-0.00109A - 0.00282H + 1.0738)x100
M 150 (-0.0014A - 0.00221H + 1.0364)x100
FEF 25-75% F 6-10  0.0220M - 0.8119
F 11-19  0.0279M - 2.8007 + 0.1275A
F 20-69  0.0300M - 0.4057 - 0.0309A
F >=70  6.3706 - 0.0615A
M 6-11  0.0338M -2.3197
M 12-24  0.0539M - 6.1990 + 0.0749A
M >=25  0.0579M -4.5175 - 0.0363A
FEF 25% F 20 0.144A +0.112H - 3.365
F 150 -0.025A + 0.109H - 0.132
M 25 0.147A +0.1778H - 7.054
M 150  -0.035A + 0.223H - 5.628
FEF 50% F 6-10  0.7362 + 0.1846A 1.17
F 11-19  0.0238M -2.3040 + 0.1111A 1.76
F 20-69 0.0321M - 0.4371 - 0.0240A 1.81
F >=70  0.0118M +6.2402 - 0.0755A 1.34
M 6-11  0.0378M - 2.5454 1.30
M 12-24  0.0543M - 6.3851 + 0.1150A 247
M >=25  0.0634M - 5.5409 - 0.0366A 267
FEF 75% F 6-10  0.0109M - 0.1657 0.836
F 11-19  0.0243M -4.4009 + 0.2923A 1.25
F 20-69 0.0174M - 0.1822 - 0.0254A 1.35
F >=70  1.8894 - 0.0172A 0.41
M 6-11  0.0171M - 1.0149 0.89
M 12-24  0.0397M -4.2421 - 0.0057A 1.46
M >=25  0.0310M - 2.4824 - 0.0230A 145
PEF F 20 0.257A +0.2244H - 3.926
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Appendix II.

FIVC

MVV

VC

TLC

RV

RVITLC

Raw

Gaw

sRaw

SEEMTMZ TSSO TITSSITTIE S I IS IS SIS

150
25
150
20
150
25
150
18
150
150
20
150
25
150
18
150
18
150
18
150
150
18
150
150
<=17
>=18
<=17
>=18
<=18
7-17
7-17
<=17
>=18
<=17
>=18

-0.025A + 0.1244H - 0.735
0.266A + 0.198H - 8.06
-0.035A + 0.2387H - 5.993

0.092A +0.8382H - 3.469 1.64
-0.022A + 0.094H - 1.774 1.26
0.078A +0.127H - 5.508 2.35
-0.029A + 0.165H - 5.459 1.71
3.241H - 99.51

-0.77A +138 32.80
-1.26A +3.39H-214 55.76
0.092A +0.08382H - 3.469 1.64
-0.022A + 0.094H - 1.774 1.26
0.078A +0.127H - 5.508 2.35
-0.029A + 0.165H - 5.549 1.71
0.1493M - 5.101

-0.008A + 0.201H - 7.49 0.767
0.1495H - 5.034

-0.015A + 0.239H - 9.17 0.999
0.029H - 0.9192

0.009A +0.0813H-3.9 0.705
0.017A +0.0686H - 3.45 0.790
Divide Predicteds

(0.00265A + 0.217) x 100 11.73
(0.00343A + 0.167) x 100 12.02
7143/ (Vtg + 0.49)

345/ (Vig-0.27)

7143/ (Vtg + 0.49)

3.57/ (Vtg- 0.73)

0.24 x Vtg

0.227 - 0.041 x Vig

0.227 - 0.041 x Vig

7.143 - 0.49 Pred Raw

345+ 0.27 Pred Raw

7.143 - 0.49 Pred Raw

3.57 +0.73 Pred Raw
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Appendix II.

Crapo-Hsu

April 1984

>ITZM

age

NORM

FEV 0.5

FEV 1.0

FEV1/FVC%

FEF 25-75%

PEF

FIVC

TLC

RV

RVITLC

VC

Raw

Gaw

female
male

height - centimetre
- year

m
>

Age
15-91
15
15-91
15
15-91
15-91
15-91
15
15-91
15
15-91
15-91
15-91
15
15-91
15

15

15
15-91
15
15-91
15
15-91
15 11
15-91
15

15
15-91
15-91
15
15-91
15-91
15-91
15
15-91
15
<=17
>=18
<=17
>=18
<=18

Equation

0.0600M - 0.0214A -
358x10-4xM
0.0491M - 0.0216A -
257x10-3xM
0.0327M - 0.0152A -
0.0238M - 0.0185A -
0.0414M - 0.0244A -
7.74x10-4xM
0.0342M - 0.0255A -
3.79x10-3xM
-0.1300M - 0.152A + 110.49
-0.2020M - 0.252A + 126.58
0.0204M - 0.0380A + 2.133
798x10-4xM

0.0154M - 0.0460A + 2.683
3.79x10-3xM
3.35x10-4xM
258x10-3xM

0.0600M - 0.0214A - 4.650
358x10-4xM

0.0491M - 0.0216A - 3.590
257x10-3xM

0.0795 + 0.0032A - 7.333
0.1495H - 5.034

0.0590M - 4.537

0.1493H - 5.101

0.029H - 0.9192

0.0216M + 0.0207A - 2.840
0.0197M + 0.0201A - 2.421
Divide Predicteds

0.3090A + 14.060

0.4160A + 14.350

0.0600M - 0.0214A - 4.650
3.58x10-4 xM

0.0491M - 0.0216A - 3.590
257x10-3xM

7143/ (Vtg + 0.49)

3.57/ (Vtg- 0.73)

7143/ (Vtg + 0.49)

345/ (Vig-0.27)

0.24 x Vtg

4.650
3.590
1.914
0.809
2.190

1.578

95% C.I
1.00
3.18
0.67
278
0.70
0.50
0.80
3.00
0.56
2.68
8.28
9.06
1.66
246
1.36
2.16
2.79
2.37
1.10
3.18
0.60
278
1.60

1.00

0.76
0.77

9.80
11.00
1.11
3.18
0.67
278
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Appendix II.

sRaw

7-17
7-17
<=17
>=18
<=17
>=18

0.227 - 0.041 x Vig
0.227 - 0.041 x Vig
7.143 - 0.49 Pred Raw
3.57 +0.73 Pred Raw
7.143 - 0.49 Pred Raw
345+ 0.73 Pred Raw
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Appendix II.

Austrian National

H: height metre

A: age year

W:  weight kg

Fi= H/AW

Male

FVC 1] -11.606+8.172H-0.0339A*H+1.2869In(A)  0.628
FEV*1,0 1] -8.125+6.212H-0.03A*H+0.977In(A) 0.533
PEF [I/s] 1.798+2.311In(H)+0.0159A-0.000248A2  0.269

H)
VMEF*75% [I/s] 1.581+1.854In(H)+0.0213A-0.000283A2  0.300
VMEF*50% [I/s] 1.490+1.290In(H)+0.0125A-0.000218A2  0.314
VMEF*25% [I/s] 1.314+0.898In(H)-0.0083A-0.000026A2  0.231

FEV*1,0/FVC  [%] 101.99-1.191H2-3.962In(A) 5450
Female

FVC M -10.815+6.640H-0.0408A*H+1.7293In(A)  0.450
FEV*1,0 M -6.995+5.174H-0.0314A*H+1.0251In(A) 0.384

PEF [I/s] 1.832+1.838In(H)+0.0078A-0.000172A2  0.236
VMEF*75% [I/s] 1.779+1.421In(H)+0.0096A-0.000179A2  0.247
VMEF*50% [I/s] 1.561+1.177In(H)+0.0045A-0.000140A2  0.268
VMEF*25% [I/s] 1.372+0.938In(H)-0.0152A+0.000036A2  0.212

FEV*,0FVC  [%] 118.993-3.032H2-6.9053In(A) 5.318
Boys

Ln(FVC) M -1.142+1.259H+0.004070A\W 0.111
Ln(FEV*1,0) M -1.178+1.221H+0.003841AVW 0.112
Ln(PEF) [I/s] -0.214+0.921H+0.0467A+0.0020W 0.150
Ln(MEF*75%) [I/s] -0.077+0.770H+0.0373A+0.0025W 0177
Ln(MEF*50%) [I/s] -0.522+0.843H+0.0300A+0.0035W 0.221
Ln(MEF*25%) [I/s] -1.576+1.166H+0.0219A+0.0021W 0.291
FEV*1,0/FVC  [%] 101.99-1.191H2-3.962In(A) 5450
Girls

Ln(FVC) M -3.842+4.1632VH+0.1341VA-1.614Fi 0.112
Ln(FEV*1,0) M -3.877+3.9809VH+0.1485VA-1.322Fi 0.108
Ln(PEF) s]  0.411+1.793In(H)+0.4251In(A)-0.910Fi  0.146
Ln(MEF*75%) [is] ~ 0.455+1.616In(H)+0.3738In(A)-0.861Fi  0.164
Ln(MEF*50%) [i/s] ~ 0.256+1.643In(H)+0.3481In(A)-1.089Fi  0.206

Ln(MEF*25%) [Us]  -0.772+2.002In(H)+0.3063In(A)-0.409Fi  0.284
FEVMOFVC [%] 9233 4.850
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Appendix II.

Sweden National (Hedenstrom / Malmberg, 1985)

Formula:

Referencevalue = B1*A + B2*log(A) + B3/ H+ C

A:Age - years

H: Height - metre

B1, B2, B3, C: according to the table below:

Woman
mpFVC
mpFEV10
mpFEV10IVC
mpFEV10FVC
mpPEF
mpFEF50
mpFEF25
mpPIF

mplvVC

Man

mpFVC
mpFEV10
mpFEV10IVC
mpFEV10FVC
mpPEF
mpFEF50
mpFEF25
mpPIF

mplvVC

Bl

-0.00982
-0.0092
0.00096
0.00062
-0.00677
-0.00741
-0.01548
-0.00909
-0.01016

-0.00827
-0.00587
0.00246
0.0024
-0.00211
-0.00041
-0.00771
-0.00484
-0.00833

B2

0.6358
0.4772
-0.2223
-0.1586
0.4017
0.3471
0.3431
0.6156
0.6995

0.586
0.2756
-0.3553
-0.3104
0.1049
-0.3087
-0.2819
0.2715
0.6309

B3

-1.4137
-1.3284

0.1233

0.0853
-0.7422
-0.8581
-0.8498
-1.1867
-1.4518

-1.4468
-1.1655
0.3095
0.2813
-0.6774
-0.148
-0.0252
-0.9965
-1.475

0.832
0.9296
2.1533
2.0975
0.9661
0.9336
0.7966
0.8731
0.7763

0.9461

1.098
2.1933
2.1519
1.3255
1.3415
1.0597
1.2709
0.9047
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Appendix II.

Finnish National (Viljanen, 1981)

Female
FEV1
FEV1/IVC
FRC
FRC/TLC
FvC

Ln Gaw/V
Ln Raw
MEF25
MEF50
MEF75
MTT

MVV

PEF

RV
RV/TLC
TLC
TLCO
IvVC

Male
FEV1
FEV1/IVC
FRC
FRC/TLC
FvC

Ln Gaw/V
Ln Raw
MEF25
MEF50
MEF75
MTT

MVV

PEF

RV
RV/TLC
TLC
TLCO
IvVC

The reference value equals to the sum of the paemsha the header
multiplied with the value in the given row.

Smoke Years: Duration of smoking - years

Pack-years: Smoke Years * gram Tobacco / day / 20

Age? Age

-0.0281
-0.2371
0.0153
0.2504
-0.0143
-0.0019
0.0007
-0.1013
-0.0509
0.0739
0.0051
-0.7806
0.0647
0.0289
0.5094

-0.000118

0.000768
0.000132
-0.001302

-0.001206

-0.01206
-0.000145

0.0104
-0.0119

-0.00041 0.01450
-0.22510
0.01950
0.17610
0.04670
-0.00750
0.00290
-0.05130
0.02450
0.01930
0.00610
-0.76290
0.01690
0.02680
0.32480
0.01170
-1.01030
0.04710

-0.00071

0.00022
-0.00064
-0.00051

-0.00034

-0.00069

Height  Weight
cm kg

0.0258
-0.2809
0.0752
0.6059
0.0545
-0.0068

-0.0294
-0.4536

0.0054

0.0337

0.0339
0.0098 -0.0049
0.8124

0.0195

0.0231

0.0700
0.7517
0.0552

0.05090
-0.12860
0.11070
0.60170
0.07440
-0.01570
-0.00980
0.01930
0.03750
0.06780
0.00440
1.55240
0.08850
0.04980
0.16850
0.12340
1.31490
0.07520

0.05090
-0.12860
-0.04840
-0.54150

0.07440
-0.01570
-0.00980

0.01930

0.03750

0.06780

0.00440

1.55240

0.08850
-0.01810
-0.16710
-0.01720

1.31490

0.07520

Smoke-
years

-0.0052

0.0094

-0.0086
-0.0219
-0.0121

-0.1368
-0.0140
0.0100
0.1164
0.0100
-0.1492

-0.00810
-0.05680

-0.00650
-0.00500

0.00390
-0.00760
-0.01670
-0.01730

-0.30450
-0.01390

-0.00690

Pack-
years

Tobacco
(g/nap)

-0.1694

-0.0008
0.0042

0.0041

-1.0101

0.06020

0.00180

0.00770
0.09990

-0.70400

Age*
Pack-
years

-0.000170
0.000023

Constants RSD
0.130 0.400
136.400 6.870
-8.165 0.510
25.750 6.640
-4.205 0.430
2.079 0.400
4.819 0.410
3.970 0.490
4.073 1.090
4.088 1.370
-0.793 0.230
2.550 13.800
6.544 1.260
-3.640 0.440
4.320 6.580
-6.103 0.580
111.600 20.100
-4.329 0.430
-4.67000  0.46000
109.40000 6.04000
-12.78000  0.70000
-19.26000  6.01000
-8.44000 0.61000
3.90000  0.44000
5.47000  0.43000
0.19000 0.51000
-1.71000  1.15000
-3.79000 1.56000
-0.27000  0.15000
-102.50000 18.50000
-5.80000 1.29000
-6.59000 0.46000
-3.76000 5.16000
-13.73000  0.79000
-24.44000 22.20000
-8.56000 0.62000
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