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System performance

The procedures described in this manual must be observed in order to ensure proper system
performance, and to avoid hazards.

Radiometer cannot provide or verify system performance characteristics if the system is not installed,
used and maintained in accordance with Radiometer procedures or if accessories not meeting the
specifications provided by Radiometer are used.

Radiometer warrants that the data media on which the software included in the system is furnished is
free from defects in material and workmanship under normal use for three (3) months from the date of
delivery as evidenced by a copy of invoice or receipt.

Third-party software and trademarks
The TCM400 monitoring systems comprise the Microsoft® Windows® CE 5.0 program.

By using the system, you accept the terms of the Software License Agreement(s) of the provider(s) of
the above software as shown in the End User License Agreement(s) included in this manual. If you
cannot accept the terms of the Software License Agreement(s), you should not use the system, but
immediately contact your provider for a return of the system and a refund of the purchase price.

Microsoft® and Windows® are trademarks of Microsoft Corporation.

Warranties and disclaimer
Radiometer makes no warranties, express or implied, other than expressly stated.

Any warranties expressly stated in this document are conditional upon the system being installed, used
and maintained in accordance with Radiometer procedures, including that only accessories meeting the
specifications provided by Radiometer are used.

Radiometer disclaims any liability for system performance if the system is not installed, used and
maintained in accordance with Radiometer procedures or if accessories not meeting the specifications
provided by Radiometer are used.

Further, Radiometer disclaims any liability for loss of data and direct, consequential or other damages,
including loss of profit or loss of business, whether such claim for damages is based upon contract,
negligence or tort (including strict liability), and even if Radiometer has knowledge of the possibility of the
potential damage or loss.

Confidentiality

The contents of this document shall not be reproduced or communicated to any third party without the
prior written consent of Radiometer.

Changes

This document is subject to change without notice and you are urged to contact Radiometer to verify
whether the document has been changed.

While every effort is made to ensure the correctness of the information provided in this document as
changed from time to time, Radiometer disclaims any liability for errors and omissions.

Radiometer, the Radiometer logo, ABL, AQT, TCM, RADIANCE, PICO and CLINITUBES are trademarks of Radiometer Medical ApS.
© 2010 Radiometer Medical ApS. All rights reserved.




End user license agreement for TCM400 monitors

The installed software comprises Microsoft Windows CE and Radiometer-developed
programs. Each program is licensed, not sold, to you, to be used only under the
terms of this agreement and the Microsoft end user license agreement. Radiometer
Medical ApS and its licensor reserve all rights not expressly granted to you. You may
use the software only with the instrument in which it is installed for your internal
purposes and only transfer the software to others as installed with the instrument and
with the end user license agreements included in the operator's manual. The
software may not be copied. You may not modify, reverse engineer, decompile or
disassemble the programs. By your use of the instrument you agree to the terms of
this agreement and the Microsoft end user license agreement. If you do not accept or
agree to the terms, you should switch off the instrument promptly, and contact your
Radiometer representative for a return of the instrument and a refund of your money.



End user license agreement for Microsoft Software

. You have acquired a device ("TCM400 monitor”) that includes software licensed by Radiometer Medical ApS from
Microsoft Licensing Inc. or its affiliates (“MS”). Those installed software products of MS origin, as well as
associated media, printed materials, and “online” or electronic documentation (“SOFTWARE”) are protected by
international intellectual property laws and treaties. The SOFTWARE is licensed, not sold. All rights reserved.

. IF YOU DO NOT AGREE TO THIS END USER LICENSE AGREEMENT (“EULA”), DO NOT USE THE
DEVICE OR COPY THE SOFTWARE. INSTEAD, PROMPTLY CONTACT Radiometer Medical ApS FOR
INSTRUCTIONS ON RETURN OF THE UNUSED DEVICE(S) FOR A REFUND. ANY USE OF THE
SOFTWARE, INCLUDING BUT NOT LIMITED TO USE ON THE DEVICE, WILL CONSTITUTE YOUR
AGREEMENT TO THIS EULA (OR RATIFICATION OF ANY PREVIOUS CONSENT).

. GRANT OF SOFTWARE LICENSE. This EULA grants you the following license:

>

>

You may use the SOFTWARE only on the DEVICE.

NOT FAULT TOLERANT. THE SOFTWARE IS NOT FAULT TOLERANT. Radiometer Medical ApS HAS
INDEPENDENTLY DETERMINED HOW TO USE THE SOFTWARE IN THE DEVICE, AND MS HAS
RELIED UPON Radiometer Medical ApS TO CONDUCT SUFFICIENT TESTING TO DETERMINE THAT
THE SOFTWARE IS SUITABLE FOR SUCH USE.

NO WARRANTIES FOR THE SOFTWARE. THE SOFTWARE is provided “AS 1S” and with all faults.
THE ENTIRE RISK AS TO SATISFACTORY QUALITY, PERFORMANCE, ACCURACY, AND
EFFORT (INCLUDING LACK OF NEGLIGENCE) IS WITH YOU. ALSO, THERE IS NO
WARRANTY AGAINST INTERFERENCE WITH YOUR ENJOYMENT OF THE SOFTWARE OR
AGAINST INFRINGEMENT. IF YOU HAVE RECEIVED ANY WARRANTIES REGARDING THE
DEVICE OR THE SOFTWARE, THOSE WARRANTIES DO NOT ORIGINATE FROM, AND ARE NOT
BINDING ON, MS.

Note on Java Support. The SOFTWARE may contain support for programs written in Java. Java technology is
not fault tolerant and is not designed, manufactured, or intended for use or resale as online control equipment in
hazardous environments requiring fail-safe performance, such as in the operation of nuclear facilities, aircraft
navigation or communication systems, air traffic control, direct life support machines, or weapons systems, in
which the failure of Java technology could lead directly to death, personal injury, or severe physical or
environmental damage. Sun Microsystems, Inc. has contractually obligated MS to make this disclaimer.

No Liability for Certain Damages. EXCEPT AS PROHIBITED BY LAW, MS SHALL HAVE NO
LIABILITY FOR ANY INDIRECT, SPECIAL, CONSEQUENTIAL OR INCIDENTAL DAMAGES
ARISING FROM OR IN CONNECTION WITH THE USE OR PERFORMANCE OF THE
SOFTWARE. THIS LIMITATION SHALL APPLY EVEN IF ANY REMEDY FAILS OF ITS
ESSENTIAL PURPOSE. IN NO EVENT SHALL MS BE LIABLE FOR ANY AMOUNT IN EXCESS
OF U.S. TWO HUNDRED FIFTY DOLLARS (U.S.$250.00).

Limitations on reverse Engineering, Decompilation, and Disassembly. You may not reverse engineer,
decompile, or disassemble the SOFTWARE, except and only to the extent that such activity is expressly
permitted by applicable law notwithstanding this limitation.

SOFTWARE TRANSFER ALLOWED BUT WITH RESTRICTIONS. You may
permanently transfer rights under this EULA only as part of a permanent sale or transfer
of the Device, and only if the recipient agrees to this EULA. If the SOFTWARE is an
upgrade, any transfer must also include all prior versions of the SOFTWARE.

EXPORT RESTRICTIONS. You acknowledge that SOFTWARE is of US-origin. You
are to comply with all applicable international and national laws that apply to the
SOFTWARE, including the U.S. Export Administration Regulations, as well as end-user,
end-use and country destination restrictions issued by U.S. and other governments. For
additional information on exporting the SOFTWARE, see
http://www.microsoft.com/exporting/.



TCMA400 operator's manual Contents

Contents
Introduction This manual describes how to operate the TCM400 system and covers the
following chapters and topics:
L INErOdUCTION ..o 1-1
OVETVIBW ...ttt ettt sttt ettt et h e bttt et e a e bt bttt eatebe e b na et e e ennenes 1-1
Name, intended use and HMItAtIONS .........cc.eeeeiuiiiieiiieeeeieeeeee ettt e e et eeaeeeeereeeeereeeeeaneeeas 1-2
Symbols used in the MANUAL..........coccieriiiieriieiee et sreeseennas 1-3
2. What iISWNaAL ... 2-1
OVETVIBW ...ttt ettt sttt ettt ettt et e h bt ettt e a e bbbt eaeebe e b ettt enes 2-1
TCMA00 MONILOT — TONL ...ttt ettt ettt st 2-2
TCMA00 MONIEOT — TEAT......euveuinieriireieiirieierereeeteeere ettt s et sae et ese e se e s s st sneseseeneeenens 2-4
The screen: General ClEMENTS..........c.vevveriecierieiertieiesie ettt e et eaeereeae e esesseesessessnenseassenss 2-5
ONIINE TULOTIALS ...cvvieiiiete ettt ettt ettt ettt ene e enene 2-7
The touCh KEY SIOSSATY ......cveieriiiiiiiciirieie ettt ettt ettt seenene 2-8
3. Menu structure and SETUP Programs ........cceveirererenerieieesese e 3-1
OVEIVIBW ..ottt ettt ettt ettt b etttk ettt s et a bt b e ene st nnene 3-1
MBI STIUCTUTE ...ttt st 3-2
Rl aF=TaTo SIRVATIVIVAN o] oo | -V o [0SR 3-3
INOTIMAL VIBW ...ttt ettt st 3-4
TTENA tADIE VIEW ...ttt 3-5
TTENA CUIVE VIBW ..veiiiiiiiicteetcteetree ettt ettt sttt sttt sttt nenen 3-6
R (SIS (0] oI o] o] o] =T o o N PP 3-7
USET SELUP ..ttt ettt ettt et et e e et e bt eenteesaeeense e aeeenteesneeenseenseeenseeanseenseesnnesnneennneennes 3-8
TECNICAL SELUP ....veeveeetieeieieetieie ettt ettt ettt s et et e e steesaesseensessaessesseansenseensensnanean 3-11
DEfaULt SELHINES .....evieenieiieeieieet ettt ettt ettt ettt s bt bena et et et eneenens 3-16
4. Installation and MaiNtENaNCE ..o 4-1
OVEIVIBW ..ttt ettt b et s e seenenn 4-1
OPErating TEQUITEITICIIES ......eevvevierrerereeeteestetesseessesseessesseessesseassessesssesseessessesssesseessessessaessessaense 4-2
InStalling the MONILOT.....c..c.iiiiieiitiee ettt ettt b et ens 4-3
Shutting dOWn the MONTLOT ......cc.viuiiiiiiee et 4-8
Cleaning the MOMILOT .......ooueiieriieieie ettt ettt ettt ettt e be e bt et et etesbeebesaaenee 4-9
Preparation and maintenance of the SENSOT.........c..ciueiiiririiriiiereeeereeee e 4-11
5. CaliDration .......coooviiiiiic e 5-1
OVETVIEW ...evieitieiiieetieettestteeteesteeesbeesteeeabeeasseesseessseesseessseessaessseanseesssaesseessseensaessseenseennseensseensens 5-1
General INFOIMALION. ......c.ciiiiiiiieiciei ettt s 5-2
Calibration with atmMOSPRETIIC QIT.......cccueruiriiriirieriieieie ettt 5-3
Checking the SENSOr ZEIrO CUITENL.......c..ceeiririiriiieieieieeie ettt ettt 5-7
T L V7 Yo I g o] V1 (o] 1 o S 6-1

OVEIVIEW ottt e eeete e ettt e e ettt e ettt e e e et te e e eteeeeetaeeeeetteeeeteeeeasseeeeseseeeaseeeeasseesensseeeeaseeeensseeeananes 6-1



Contents TCMA400 operator's manual

General INOrMAatioN .........cc.ociiiririiriiiiii ettt ettt 6-2
[N VIVO MONTEOTINE ...euvintieiietieiiestieite et ette ittt et ete sttt e teeetebeestetesetenseeseensesseensesseensessaensesnnanee 6-4
TTENd tAD1E VIEW ...c.eviiiiiiiiicieceee e 6-13
TTENA CUIVE VIBW ...ttt ettt st 6-14
HOW £0 PIINE. .ottt ettt ettt sttt sttt sene s 6-16
Serial data output: StaNAArd ...........cccoivieeriieinieinec e 6-21
Serial data output: data EXPOTL ........ccoeiviirieriiiieiiiriiee ettt e 6-25
7. Troublesh00ting........ccoiiiiiii e 7-1
OVEIVIBW ..ottt ettt ettt et b ettt b ettt a bbb s ene e nnene 7-1
TRE TIONIEOT ... ceiiiiicc ettt st eas 7-2
8. Specifications and ordering iNfOrmation .............c.coceveieiiininneneeee 8-1
OVEIVIEW ..ttt ettt sttt ettt b etttk a e ne bbbt nnene 8-1
SPECITICALIONS ...ttt ettt ettt ettt b et e e st eb e et e sbe b e s e e eneeneeneenes 8-2
AACCESSOTIES ...ttt ettt ettt ettt ettt st e ettt st a e et ea b sa et e et et eaas 8-12
9. FUNCLIONAl AESCIIPLION. .....c.viiiiiiiiiiie e 9-1
OVEIVIBW ..ttt ettt sttt ettt et b ettt et n e ne bt b e ene e s e 9-1
THE TCPO) SEIISOT....c..eueiutieiieieeitett ettt ettt sttt b et st e e s bt et esbe et e bt ea b e s bt estenbeesbenbesaeenbesae 9-2
IMEASUTEIIIENL ...ttt sttt ettt sttt et et b et ettt be bttt ebeebesae st e s ennens 9-3
CalIDIAtION ... 9-4
Solutions and Calibration GAS ...........cceerueieiririinienietei ettt ettt s 9-6
Traceability COTTIICALE ... evviriirtieieieeieteettete ettt ettt st s bt esseesbesbeessesseesneseennenes 9-7

Index

Date of issue



1. Introduction

Overview

Introduction This chapter describes the intended use of the TCM400 system. It also contains the
definitions of warnings, cautions and notices.

In this chapter  This chapter covers the following topics:
Name, intended use and limitations

Symbols used in the manual............c.ccccvieeiiiiiiiiiiee e 1-3
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Name, intended use and limitations

Proprietary TCM400 Transcutaneous PO, Monitoring System.
name

Common name  Multichannel tcpO, monitor or TCM400 system.

TCM4 Series The TCM400 system is part of the TCM4 Series monitoring system.
monitors

Reference This operator’s manual for the TCM400 Transcutaneous pO, Monitoring System is
intended for use as a reference. It provides detailed operating instructions and
answers to relevant questions about your transcutaneous system.

All rights At the time of printing, the operator’s manual is in conformity with the system. All

reserved rights are reserved for instruments, circuits, techniques and names appearing in the
manual.

Intended use The TCM400 system is a device that uses up to six non-invasive sensors placed on

the patient's skin and that is intended to record transcutaneous oxygen partial
pressures in adults not under gas anesthesia.

Do not use the TCM400 system in intensive care (ICU, NICU, etc.) for unattended
patient monitoring, as the system has no alarms.

Measuring Transcutaneous measurements of tcpO, can be performed at levels from 0 to 2000
range mmHg (0 to 266.7 kPa).

Operator profile Only trained health care personnel are permitted to use the monitor.

Limitations Transcutaneous monitoring is intended only as an adjunct in patient assessment
and must be used in conjunction with clinical signs and symptoms.

& WARNING - Risk of incorrect measurements
tcpCO,/tcpO, monitoring should not be used on patients in a compromised
hemodynamic state as this may cause incorrect measurements.

& CAUTION - US federal law restriction
Federal law restricts this device to sale by or on the order of a physician.

NOTICE: This equipment is not a blood gas device.

Legal notice Instruments should be repaired by Radiometer service personnel or by
Radiometer-certified representatives only.

1-2
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Symbols used in the manual

This manual contains alerts, which are important and should be read carefully
before performing the related procedures. The manual also contains non-safety
information.

Symbol

Signal word

Explanation

VAN

WARNING

A warning alerts the reader about a situation which, if
not avoided, could result in death or serious injury. It
may also describe potential serious adverse reactions
and safety hazards.

VAN

CAUTION

A caution alerts the reader about a potentially
hazardous situation which, if not avoided, may result in
minor or moderate injury to the user or the patient or
damage to the equipment or other property. It may also
be used to alert against unsafe practices. This includes
the special care necessary for the safe and effective use
of the device and the care necessary to avoid damage
to the device that may occur as a result of use or
misuse.

NOTICE

Addresses practical information that is not related to
personal injury ("need-to-know information").

Manufacturer

C€

0459

Indicates that the product complies with the
requirements of the Medical Device Directive
93/42/EEC June 1993.

This product is a class IIb device.

1-3
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2. What is what

Overview

Introduction The transcutaneous pO, monitoring system includes:
e the TCM400 monitor
e the tcpO, sensor (E5250)

This chapter identifies the parts of the TCM400 monitor.

In this chapter  This chapter covers the following topics:

OVETVIEW ..ttt ettt ettt ettt et ettt e st e s et e s te et e bt e sbeesaeesaneenseenne
TCM400 MONItOT — FIONL....eeiieieiieiieiee e
TCMA400 MONILOT — TEAT ...veeneivieieeieeiierieeteeeesteete st seee e seeeneenbesaee e
The screen: general €lements ...........ccoceevierieriinieeieeeeee e
Online tutOTIalS ... covueiiiieieeieee e

The touch Key gloSSary......ccvevvieviierieiieeie ettt eere e



2. What is what

TCM400 monitor — front

Front view

Calibration
chambers

Parts and
functions

Monitor support
and holder for
sensor cables

Handle

TCM400 operator's manual

Touch screen

Sensor modules

Battery indicator

Monitor-elevating support

The following table lists the parts located on the front of the TCM400 monitor:

Part

Function

Handle

For carrying the monitor.

Calibration chambers

For sensor storage and calibration.

Touch screen

Facilitates communication between operator and
monitor.

Sensor modules

For transcutaneous measurements of tcpO,.

The TCM400 monitor can contain up to six modules —
see the configuration below.

Monitor support and
holder for sensor
cable

The support of the monitor has the capability of holding
the sensor cables.

Monitor-elevating
support

For supporting the monitor at an elevated angle.

@ button

For turning the monitor ON and OFF.

{ =]

Battery indicator

For indicating whether the battery is being recharged or
not. If the light is on, the battery is being recharged.

NOTICE: Only possible if the power switch on the
back of the monitor is in the ON (/) position.

Continued on next page
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TCM400 monitor — front, Continued

Sensor module  The TCM400 monitor allows placement of the sensor modules in many different
configurations  combinations.

Example: Six sensor modules:

1 4
2 5
3 6

Example: Four sensor modules:

1 3

2 4
Automatic The TCM400 monitor will automatically give each module/sensor a number when
numbering mounted. The first module from the left will be given number 1, and this sensor

will always be the reference for the other sensors when calculating the Regional
Perfusion Index, RPI.

This means that RPI can only be calculated if there is a module placed in position
1.

Example: Four sensor modules:

1 3
2 4
Regional The Regional Perfusion Index, RPI, is calculated as follows:

Perfusion Index RPI = tcpO,(other module) / tcpO,(reference module 1)

2-3
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TCM400 monitor —rear

Rear panel

Parts and
functions

2-4

Sensor socket

Line fuse
Power switch

Power socket

TCM400 operator's manual

Battery

Module release

Ethernet

Serial port  USB ports

The following table lists the parts located on the rear of the TCM400 monitor:

Part

Function

Battery

For full functionality, the battery must be installed in the
TCM400 monitor. It enables monitoring and storage of
data during transport and prevents data loss in the event of
a power failure.

Sensor socket

For connecting the sensor to the monitor.

Power socket

For connecting a power cord to the TCM400 system.

Power switch

For turning the power supply to the monitor ON and OFF.

NOTICE: If the power supply is ON, the battery will be
recharged when needed.

Line fuse

1.25 AT. For preventing a short circuit.

WARNING - Risk of fire
Replace fuse only as recommended by Radiometer.
Otherwise you risk that the monitor catches fire.

Ethernet (serial
port)

For connecting the TCM400 system to the communication
system.

NOTICE: Not yet available.

Serial port For connecting the TCM400 system to an external
(RS232) computer.
USB ports For connecting the TCM400 system to an external printer.

NOTICE: It is only possible to use one of the ports at a
time.

Module release

For releasing the sensor module from the monitor with a
release key.
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The screen: general elements

The screen There are three types of view screen (Normal, Trend table and Trend curve), and
configuration they are all divided into the following fields:

Headline

Sensor display

Touch keys

Example of

0944 Ready I
Normal view S
screen in Ready 159 v 159 -
mmHg mmHg
mode Green Preset temp. 44.0 °C Preset tamp. 44 .0 °C Red
Ready Ready
159 | 159 w,
Blue mmHg mmHg 5
Preset temp. 44.0 °C Preset temp. 44 0 °C Yellow
Ready Ready
159 1z 159 i
mmHg mmHg
Orange Preset temp. 44.0 °C Presettemp. 44.0 °C Purple
Ready Ready
Touch keys 00:00  Timer Calibrate @ ‘ Setup Tutorial
NOTICE: In Normal view, the Event touch key replaces the Tutorial touch key
during Measuring mode.
Headline field The headline field contains the following information:

Part Shows

Time and date The real time (24-hour cycle) and date

System status Ready, Measuring, Calibrating or Calibration required.

Battery level Shows the battery level. The indicator is only visible when
indicator the monitor is running on battery power alone. For more
details, see Chapter 4, Installation and maintenance.
Full E, almost full i low ﬁ and critically low ﬁ
ID Patient identification number. Serves as a shortcut to the

Patient DMS.

Continued on next page

2-5



2. What is what

TCM400 operator's manual

The screen: general elements, Continued

Sensor display
field

The sensor display field contains the following information:

Part

Shows

One to six sensor
modules

Data presented as:
e Numerical values (normal view)
e Trend tables

e Trend curves

Trend arrows

An upward/downward arrow will appear next to the result
on the Normal view screen when an upward/downward
trend in measuring values is detected.

Preset temp

The preset sensor temperature in each sensor display
during Ready and Calibration required modes.

NOTICE: If the sensor temperature exceeds the preset
temperature, a text message appears in the sensor display.

Baro pressure

The measured barometric pressure during calibration.

pO, cal value

The calculated pO, value for calibration.

Sensor status

The status of the individual sensor, e.g. Ready, Calibration
required, Calibrating, No sensor connected, etc., or an
error status.

Power

Sensor power in mW.

Touch key field The touch key field contains the following touch keys:

2-6

Touch Key Function

Timer To enter the Timer screen. Shows the actual countdown
timer and its interval when active.

Calibrate To start a calibration of all sensors.

Print To print the measurement results.

Setup To enter the Setup and View programs.

Event To mark an event during monitoring.
Only visible in Measuring mode and in the Trend table and
Curve views.

Tutorial To access instruction videos.
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Online tutorials

Tutorials

Touch keys

TCM Tutorials

2. What is what

The tutorials are short video sequences of commonly used procedures. To access
the tutorials, press Tutorial.

NOTICE: In Measuring mode, the Event touch key replaces the Tutorial touch
key.

X

electrode

Fixation of Mer-ﬁbraning

Select tutorial and press play

inj»

| P -

Touch key Function
[} Pauses the selected tutorial.
B Plays the selected tutorial.
| ‘an d > ‘ Scroll backward/forward one step in the selected tutorial.
-l Returns to the TCM Tutorials screen.
X Exits the tutorial and returns to Normal view.

2-7
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The touch key glossary

TCM400 operator's manual

Touch key Touch keys are designated in bold italic throughout this manual.

symbols

The glossary of all the touch keys used in the software with their description is

given in alphabetical order in the table below:

Touch key Function
v Toadd a pheck mark to the highlighted patient ID/session
number (in Patient DMS).
ﬁ To see c-ietailed infomatiop about the highlighted patient
ID/session number (in Patient DMS).
% To set the printer start time and stop time.
To select SmartPrint.
To print one or more reports from the Patient DMS.
Advanced To select printout of:

e Events only, Timer active only and/or Print in color

e pO,, RPI or Power

Auxiliary setup

To change backlight, calibration gas mixture, humidity
correction factor, pO, unit, serial output and date/time
setup, or to bypass calibration.

Bypass calibration

To bypass the calibration in progress and force the monitor
into Ready mode.

NOTICE: If a calibration is bypassed, the monitor will be
monitoring with invalid data. The option should therefore
only be used for service purposes.

Calibrate To start a calibration of all sensors.

Cancel To return to the previous screen without making changes.

Change ID To change the highlighted patient ID/session number (in
Patient DMS) with the on-screen keyboard.

Change view To change the view of your data to Normal, Trend table or
Trend curve view, and to enter the view options.

Close To close the Timer dialog box.

Cursor Adds/removes a cursor in the Trend curve view.

Curve scales

To change scales for tcpO,, power or RPIL.

Curve view To change to Trend curve view.
Date/time To adjust Date/time settings.
Delete To delete the patient IDs/session numbers with a check

mark (in Patient DMS).

2-8
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The touch key glossary, continued

Touch key
symbols
(continued)

Touch key Function

Delete all To delete all patient IDs/session numbers in the list (in
Patient DMS).

Edit list To edit the list of textual events.

Sensor no. To start calibration of a single sensor.

Event To mark an event during monitoring.
To see which text is connected to which event number.

Export To export the detailed information for the patient IDs/
session numbers with a check mark (in Patient DMS).

Normal view To change to Normal numerical view.

OK To accept the setting(s)/change(s) and return to the

previous screen.

Printer setup

To enter Printer setup.

Reset

To reset the timer to 00:00.

Restore default

To restore all settings to default.

Start/stop timer

To start or stop the timer.

Start x min

To start one of the countdown timers.

Self-check

To perform self-check (see the service manual).

Service mode

To enter the Service program (see the service manual).

Setup To enter the Setup programs and View options or to
change the view or the sensor temperature.
Table view To change to Trend table view.

Technical setup

To enter Auxiliary setup, Utilities, and Service mode.

Timer To enter the Timer program.

Timer setup To enter Timer setup.

Tutorial To access instruction videos.

User setup To enter User setup.

Utilities To perform self-check or to restore to default settings.
View options To change the options in the Normal, the Trend table or

the Trend curve view.

Continued on next page
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The touch key glossary, continued

Arrow touch
keys

Tutorial touch
keys

On-screen
keyboard touch
keys

2-10

Touch key

Function

Aandv

To scroll up/down in a list.

< > To scroll left/right in a list.
and . . .
To add/remove events in the Edit event list.
A To scroll to the top of the Trend curve.
<< | - ‘ To move left/right one character at a time in the Date/time
and settings input field.
Touch key Function
I Pauses the selected tutorial.
> Plays the selected tutorial.
Scroll backward/forward one step in the selected tutorial.
and P
<l Returns to the TCM Tutorials screen.
X Exits the tutorial and returns to Normal view.
Touch Key Function
2 Escape. To return to the Patient DMS screen without
making changes.
{1‘ To switch between different character sets.
-
- Backspace. To delete one character at a time from right to
left.
‘i} Shift. To shift between different keyboards in the same
character set.
-« - To scroll left/right in the text edit field.
or
- Space. To add a space.
Enter. To accept the changes made in the text edit field and
o return to the Patient DMS screen.




Overview

Introduction

In this chapter

3. Menu structure and setup programs

This chapter describes the view options and setup programs available on the
TCM400 system.

This chapter covers the following topics:

IMENU SITUCTUTE ..eeeieeiieeeeiiieeeeciiieeeecieeeeeetieeeeetaeeeeetbeeeeetaeeesessaeeesessseesssssseeennns 3-2
The change VIEW PrOgFamM ..........coiiiiiiieieieeie ettt ettt eve e 3-3
NOTNAL VIEW ...ttt st et 3-4
Trend table VIEW.......oooviiiiiiiiieccie ettt e 3-5
TTENA CUIVE VIEW.....iiiiiiiieiieiiette ettt 3-6
The SELUP PrOGIAM .....cviiviceiiie ettt ettt ettt e veete e e steeesesaeereesseareas 3-7
USET SCTUP ..eeuuveeeurieeiieeeteeeteeeteeeieeesteesseeessteesnseesnseesnseeensseesnseessseesseenns 3-8
TECHNICAL SETUP....cccviiieiiieeiiie ettt ettt ettt et e et e et eesbeeeveeeseveeenes 3-11

Default SELEINGS ...c.veveeeieieceeeee et et e 3-16
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View timer-active
measurements only

View timer-active
measurements only

[
©

Main menu The following diagram illustrates the main menu structure of the TCM400 system:
I ' I

Change view Set

i

i

Normal Table Curve i
view view view :
+ + + :
View View View i
options options options !
|

|

i: Parameter Parameter Parameter l
Trend arrow Time interval Time span i

|

|

|

|

|

|

|

|

|

|

|

|

[ [
Sensor
temp.

User setup

Timer setup

Timer mode
Start value
Countdown
timer setup
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Printer setup

Print time interval
Report type
Advanced

| Advanced print
— Parameters
Body chart

Curve scales

tcpO, upper scale
tcpO, lower scale

Power upper scale
Power lower scale

RPI upper scale

Technical setup

Enter password
— Auxiliary setup
Backlight
Cal gas mixture
Hum. cor. factor
pO, unit
Serial output
Bypass calibration
Date/time

— Ultilities

-

— Service mode

L

Self-check
Restore default

For service personnel only
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Introduction

Changing view

Changing view
options

3. Menu structure and setup programs
The change view program

The Change view program is accessed by pressing Setup — Change view.

rView selection

Mormal Press to change to Normal numerical wiew
view

Tl Press to change to Trend table view
view

Curve ]

Press to change to Trend cunve view

wigw

V\_ew Change options on MNormal wiew

options

Ok Cancel

In this program, it is possible to change the view of the Main screen to Normal,
Table or Curve view; and to change the options for the three different views.

To change to another view, press one of the view selections and OK.

To change the options for the Normal, Table and Curve views, see the following
pages:

NOIMAL VIEW ..o 3-4
TTENA tADIE VIEW ...t aa s e aeaeaasesaaesesesaseseaees 3-5
TTENA CUTVE VIEW ..vvvieeeeiiieieieieeeeeeeeeeeeeeeataaaeeeaeaessaaaeesassaasasaasasssssssassssssssesssssnees 3-6
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Normal view

Changing Follow the steps below to change the Normal view options:
Normal view Step  Action
options
1. From the Change view screen, press Normal view — View options.

Normal view options

Choice of second parameter in normal visw
=P A
Temp.

Mg v

Trend arrow

(914 Cancel

2. Use the Up and Down arrows to select the second parameter to be
shown on the screen during measurement:

e RPI

e Power

e Temperature
e None

3. Press the check box to activate (check mark) or deactivate (blank)
"Trend arrow". The option is activated as default.

When activated, an upward/downward arrow will appear on the
Normal view screen when an upward/downward trend in measuring
values is detected, as in the example below:

0958 5
4 " Measuring 10 23032005-0063

g 8‘:.:3;‘1102:2&.

153
. 100 2 * 1435 1% 5
268 mw 619 mw
. 92 . 664
385 mw 36 miw
m:m Timar Calibrate j Satup Event
4, Press OK to accept the changes and return to the previous screen, or

press Cancel to return to the previous screen without saving changes.
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Trend table view

Changing Trend Follow the steps below to change the Trend table view options:
table view

options Step  Action
1. From the Change view screen, press Table view — View options.

Parameter in Trend table view—— ~Trend table time interval

A 2 min

r 5 min

P ower v 10 min

<>

[ View timer-active measurements only

OK Cancel

2. Use the Up and Down arrows to select one of the following:

e tcpO, or RPI or Power (the table will display values for each sensor
used)

o Time interval, i.e. interval between displayed values in trend tables

3. Press the check box to activate (check mark) or deactivate (blank)
"View timer-active measurements only".

NOTICE: If the option has been activated, only the values measured
while the timer was active will be shown. If the option has not been
activated, then all measured values will be shown.

4, Press OK to accept the changes and return to the previous screen, or
press Cancel to return to the previous screen without saving changes.
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Trend curve view

Changing Trend Follow the steps below to change the Trend curve view options:
curve view
options Step  Action

1 From the Change view screen, press Curve view — View options.

Trand curve view oplions

Parameter in Trend curve view Trend curve time span

(5 min
Al A
RPI — || —
Fowi 30 min
e v 1 hour "

2 hours

] Views timer-active measurements only

Jcanccl

2. Use the Up and Down arrows to select one of the following:

e tcpO, or RPI or Power

e Time span

NOTICE: When loading a session from the Patient DMS into a view,
and if the time span is set to e.g. 30 minutes, the system will show the
latest value of the selected session and 30 minutes backward. The
maximum trend curve time span is 12 hours.

3. Press the check box to activate (check mark) or deactivate (blank)
"View timer-active measurements only".

NOTICE: If the option has been activated, only the values measured
while the timer was active will be shown. If the option has not been
activated, then all measured values will be shown.

4. Press OK to accept the changes and return to the previous screen, or
press Cancel to return to the previous screen without saving changes.
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Introduction

Adjusting sensor
temperature

The setup program

The Setup program is accessed by pressing Setup — Setup.

Electrode temperature:

45.0°C
44.5°0C A

43.5°C

43.0°C v

425 °C
Ukiey Press to enter User setup
setup

Technical | Press to enter passward-protected
setup Technical setup

Ol Cancel

The Setup is divided into three options:
e Sensor temperature, see below
e User setup (Timer and Printer setup)

e Technical setup (Auxiliary setup, Utilities and Service mode)

See the menu structure on the second page of this chapter.

NOTICE: It is always possible to return to the default values; see the section
Default settings later in this chapter.

The sensor temperature is adjusted with the Up or Down arrows.
Available sensor temperatures range from 37.0 to 45.0 °C.

NOTICE: The temperature cannot be adjusted while the monitor is in Measuring
and Ready modes. The monitor must be in Calibration required mode, or be
powered off and then on to change the temperature setting.

To change the User and Technical setup, see the following pages:
USET SCTUP . .eeuvveeirieereeertteeteeestteesbeessteessseessseesssseessseessseeassseesssessnseessssessssesnnsns 3-8
TECRNICAL SETUD ..evieevieeiieiieiiecte e ete ettt te et s e e b e enb e e s e e ssaesreessaessneesseenns 3-11
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User setup

Accessing User  The User setup is accessed by pressing Setup — Setup — User setup.

setup T ———

Timer
setup

Printer
setup

Press to adjust Timer setup

Press to adjust Printer setup

Ok

From the User setup screen it is possible to access:

e Timer setup (see below)

e Printer setup (see next page)

Timer setup Follow the steps below to change the Timer setup:
Step  Action
1. From the User setup screen, press Timer setup.

rCountcown timer setup

Timer
A Start value A

1 min —

\4

Ok Cancsl

Use the Up and Down arrows to select the Countdown timer setup:

e Select a Timer and the desired Start value for this timer
configuration (1-60 minutes)

e Repeat the procedure for the four other timers
Use the Up and Down arrows to select Timer mode:
e Manual — Timer must be started manually

e Auto — If the monitor is in Ready mode, the timer will start
automatically when the first sensor leaves the calibration chamber

Press OK to accept the changes and return to the previous screen, or
press Cancel to return to the previous screen without saving changes.

3-8
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User setup, Continued

Printer setup Follow the steps below to change the Printer setup:

Step  Action
1. From the User setup screen, press Printer setup.
rPrinttime interval
Curve
2 min scales
5 min A
10 min
50 min v Advanced
rReporttype———  -Body chart
Simple table @ Entire body
[ Advanced table O Left leg and foot
[ Curve O Right leg and foot
CK Cancel
2. Use the Up and Down arrows to select the Print time interval, i.e. the

interval between the data on the printout.

3. Press Curve scales to adjust the curve scales on the printout. See the
procedure below.

4, Press Advanced to access the Advanced printer setup. See the
procedure on next page.

5. Select one or more report types.
6. Select a body chart.

NOTICE: Only available if the advanced table report has been
selected.

1. Press OK to accept the new settings in Printer setup and return to the
User setup screen, or press Cancel to return to the User setup screen
without saving changes.

Curve scales Follow the steps below to adjust the curve scales on the printout:
Step  Action
1. From the Printer setup screen, press Curve scales.
tc pO; upper scale Power upper scale RPl upper scale
womniy | A 5 A
e | W H/

1 p0; lower scals:
400 mmHg
300 mmiHg
200 mmHg
100 mmHg

Ol Cancel

Continued on next page
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User setup, Continued

Curve scales
(continued)

Step

Action

2.

Use the Up and Down arrows to select the upper and/or lower scales
for the shown parameters:

e tcpO,
(mmHg: upper scale range is 50-2000; lower scale range is 0-1900)
(kPa: upper scale range is 5-270; lower scale range is 0-260)

e Power (Upper scale range is 100 to 700; lower scale range is 0 to
600)

e RPI (Upper scale range is 0.1 to 3.0)

NOTICE: The selected scales determine the range on the printed
Trend curve report. In order for results to be printed, data must be
within the upper and lower scales.

Press OK to accept the changes and return to the Printer setup, or press
Cancel to return to the Printer setup without saving changes.

Advanced print Follow the steps below to set the Advanced printer setup:

3-10

Step

Action

1.

From the Printer setup screen, press Advanced.

Advanced printer setup

Advanced print

Parameters

[ Events only ® £0;

["] Timer active anly C RPI

Frint in color O Power

Ok Cancsl

Select one or more of the Advanced print options.
NOTICES:

e If "Timer active only" is selected, only the values that have been
measured while the timer was active will be printed.

e Only the Trend curve can be printed in color.
Select the parameter you wish to print.

Press OK to accept the changes and return to the Printer setup, or
press Cancel to return to the Printer setup without saving changes.
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Technical setup

Accessing The Technical setup is accessed by pressing Setup — Setup — Technical setup.
Technical setup
echnical setup password entry
7 8 9
Password 4 5 6
1 2 3
TChi400 -4.00
0 - <
Ok Cancel

NOTICE: The software version is displayed on this screen.

Enter the password (19100) and press OK.

Press to change Backlight, Humidity carrection
factor, pQ, unit, Calibration gas mixture,
Dateltime or to select Bypass calibration

| Aundliary
. setup

Press to perform Self-check or to
Utilities | restore Default settings

Service

e Press to enter Service mode

OK

From the Technical setup screen it is possible to access:
o Auxiliary setup (incl. Date/time setup) (see next page)
o Ultilities (see the following pages)

e Service mode (see the following pages)

Continued on next page
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Technical setup, Continued

Auxiliary setup  Follow the steps below to change the Auxiliary setup:
Step  Action

1. From the Technical setup screen, press Auxiliary setup.

Backlight: Call, gas mix, Hurn, cor, factor———
0%

A |
YA

All A
v v

Sanal outp!

Bypass
AT @ caibration I

O ka C Standard
® Data &0t i
O Cancel
2. Use the Up and Down arrows to select the settings for:

e Backlight
NOTICE: Full backlight reduces the lifetime of the display.

e Humidity correction factor (see chapter 5)

WARNING - Risk of inaccurate results

When performing an atmospheric air calibration, make sure to set the
calibration gas mixture to the percentage of oxygen in atmospheric air
and the humidity correction factor as described in chapter 5. Failure to
do so can cause inaccurate results.

3. Select the settings for:
e pO, unit (kPa or mmHg)
e Serial output (Off, Standard or Data export)

4. Press Bypass calibration, if you want to bypass the calibration in
progress.

NOTICE: If a calibration is bypassed, the monitor will be monitoring
with invalid data. The option should therefore only be used for service
purposes.

5. Press Date/time to adjust date and time; see procedure next page.

Press OK to accept the changes and return to the previous screen, or
press Cancel to return to the previous screen without saving changes.

Continued on next page
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Technical setup, Continued

Date and time  Follow the steps below to change the Date/time setup:

NOTICE: Date and time cannot be set during measurement. Trying to do so will
result in an alert.

Step  Action

1. From the Auxiliary setup screen, press Date/time.

Date f time

rDateftime settings rEnter dateftime
|E3-23—2005 10:51:42
7 8 9
rDate format
® MM.DD- VY 4 g 6
O DD-MMYYYY 1 2 3
0 <L 39
Ol Cancel
2. Select date format:

e MM-DD-YYYY (month-day-year)
e DD-MM-YYYY (day-month-year) (default)
The clock runs on a 24-hour cycle.

3. Move one character at a time in the Date/time settings input field with
the << and >> touch keys. Enter the new settings with the numeric
keypad.

WARNING - Risk of data loss

If the Date/time settings are changed backward in time, only
the measurements that have been performed prior to the new
date/time will be kept in the memory. Other data will be
deleted.

4. Press OK to accept the changes and return to the previous screen, or
press Cancel to return to the previous screen without saving changes.

Continued on next page
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Technical setup, Continued

Utilities Follow the steps below to enter the Utilities options:
Step  Action
1. From the Technical setup screen press Utilities.
[owiies |

Self-
check

Press to perform Self-check

Restore | prace to restore all Settings to default
defallt

014

2. Press one of the following touch keys:

o Self-check, for more information please see chapter 3: Checkout
and Adjustment in the service manual.

NOTICE: The Self-check program should only be entered by
Radiometer service technicians.

or

¢ Restore default, if you want to set the system to Radiometer default
settings. A message will be displayed on the screen, saying that
current setup will be lost if the monitor is restored to default
settings.

NOTICE: If you want to use another temperature than the default
sensor temperature (44.0 °C), you have to select it in the setup.

3. Press OK to return to the previous screen.

Continued on next page
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Technical setup, Continued

Service mode Follow the steps below to enter the Service mode option.

NOTICE: Service mode should only be entered by Radiometer service

technicians.
Step  Action
1. From the Technical setup screen, press Service mode.
riodule placement
Delete
A D config. file
B E
C F
oK
2. Press one of the touch keys to check a module.
3. Press Delete config. file to delete the configuration file.
4, Press OK to return to the previous screen.
See also For more information about Service mode, please see the service manual.
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Default settings

Introduction The Radiometer default settings for the Change view and Setup programs are
presented below.

Access to default To restore defaults, press Setup — Setup — Technical setup — Utilities —
settings Restore default.

NOTICE: Restoring defaults during calibration will end the calibration process
and cause the monitor to go into Calibration required mode.

Change view The table below lists the default settings in the Change view program:
defaults Item Default setting
Second parameter in Normal view Power

Trend arrow On
View timer-active measurements only Off
Parameter in Trend table view tcpO,
Trend table time interval 1 min
Parameter in Trend curve view tcpO,
Trend curve time span 30 min

Setup defaults  The table below lists the default settings in the Setup program:

Item Default setting
Sensor temperature 44.0 °C
Print start/stop time Last 60 minutes
Print time interval 1 min
Trend curve scale options tcpO, upper scale value: 200 mmHg

tcpO, lower scale value: 0 mmHg
Power upper scale value: 600 mW
Power lower scale value: 0 mW

RPI upper scale value: 1.0

Advanced print Events only Off
Timer active only Off
Print in color On
Parameters pO,

Report type (for printout) Simple table

Body chart (for printout) Entire body

Continued on next page
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Default settings, Continued

Setup defaults
(continued)

3. Menu structure and setup programs

ltem

Default setting

Start values of timers

Timer 1: 1 min
Timer 2: 3 min
Timer 3: 5 min
Timer 4: 10 min
Timer 5: 20 min

Timer mode Manual
Backlight 70 %

pO; unit mmHg
Humidity correction factor 0 mmHg

Serial output Off

Date/time DD-MM-YYYY
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Overview

Introduction

In this chapter

4. Installation and maintenance

This chapter describes the operating requirements and the installation of your
transcutaneous PO, monitoring system.

As this system requires minimal maintenance, and since the installation procedure
will cover most of the maintenance, it is included in this chapter as well.

This chapter covers the following topics:

OVEIVIEW ...ttt ettt ettt ettt ettt s h et b e et e bt ebt et e st eate bt sbe et e ebeeaeeneeae 4-1
OPerating TEQUITEIMENLS ........eerveerieerieeeieeieeteeteesteesteeseessteebeeseeseesseesaeesanesnsesseenne 4-2
Installing the MONILOT .........ceecviiiiiieiie e re e e b e e s beeens 4-3
Shutting dOWN the MONILOT.........c.eeciieriieriierie et sae e enre e 4-8
Cleaning the MOMILOT........occuiiriierieriee ettt ettt e s eseeeeareenseenne 4-9

Preparation and maintenance of the SeNnSor...........cccveevvierciieeciiecieeee e 4-11
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Operating requirements

Environmental
requirements

Ventilation
requirements

>

>PB B B

WARNING - Risk of incorrect measurements

Do not use the monitor adjacent to or stacked with other equipment as
these can cause electromagnetic interference and thereby result in
incorrect measurements. If stacking or use adjacent to other equipment is
necessary, the monitor should be observed to verify normal operation
before used on patients. See the section EMC approvals and compliance
in chapter 8.

WARNING - Risk of incorrect measurements

When installing, operating or servicing the monitor, special consideration
should be given to the information regarding the electromagnetic
precautions for this equipment given in the section EMC approvals and
compliance in chapter 8. Otherwise the monitor may be affected by
electromagnetic interference, causing incorrect measurements.

WARNING - Risk of fire
Do not place the monitor in an enriched oxygen atmosphere or inside a
hyperbaric chamber as it may cause a fire hazard.

WARNING - Risk of explosion
Do not use the monitor in the presence of flammable anesthetics or gases
as it may cause an explosion.

WARNING - Risk of fire
Do not cover the ventilator as this may cause it to seize up.

WARNING - Risk of electrical shock
Do not use the monitor if it is damaged as this may result in electrical
shock.

The following environmental requirements must be observed at all times:

e ambient temperature: 5-40 °C

e relative humidity: 20-80 %

NOTICE: Do not operate the monitor at ambient temperatures below 5 °C or
above 40 °C and relative humidity below 20 % or above 80 %. Operating the
monitor outside these limits may affect the readings of the device.

The monitor must be located in a well-ventilated, dust-free atmosphere.
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Installing the monitor

Procedure Follow the steps below to install the monitor:
Step  Action
1. IMPORTANT: While installing sensor modules, the monitor must be
turned off.

Install the number of sensor modules needed for monitoring by
pressing each module completely into the base unit until a click is
heard.

NOTICES:

e To release a module, see “Releasing a sensor module” on the next
page.

e When interchanging the sensor modules, note that the numbering of

sensors/modules changes too. See “Automatic numbering” in
“TCM400 monitor — front” in Chapter 2 of this manual.

2. Install the battery according to the procedure described later in this
section under Installing the battery.

3. Connect the monitor power cord to the power socket at the rear of the
monitor and to an appropriate power supply.

4, Connect the system to external equipment, if required.

WARNING - Risk of personal injury Before connecting other
equipment to the TCM monitor, the manufacturer of the
equipment or a qualified engineer must be consulted to ensure
that the equipment is compatible and that the safety of the
patient, the operator or the environment will not be impaired.
The resulting combined system must comply with EN 60601-1-

L.

5. Switch on the monitor by pressing the power switch to the ON position
at the rear of the monitor. The monitor will be initializing for a few
seconds.

6. Membrane the sensor(s) as described in Preparation and maintenance

of the sensor later in this chapter.

7. Connect the sensor plug to the sensor socket at the rear of the sensor
module. Then place the sensor in the calibration chamber at the front
and swing the spring-loaded sensor retainer into position over the
Sensor.

Continued on next page
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Installing the monitor, continued

Procedure
(continued)

Reconfiguration
of sensor
modules

4-4

TCM400 operator's manual

Step  Action
8. Check that all sensor modules are functioning.
The following screen is shown when six sensor modules are connected
and calibration is required:
10 Calibration required 0 23032005.0063 |
. fepOs —— lcpO
mmHg mmiHg
Preset lemp, 44.0 °C Presettemp, 44.0°C
Calibration required Calibration required
| te pOy te pOy
) = mmHg b mmHg 5
e |Presettemp 440°C Preset tamp. 44.0°C
| Calibration required Calibration required
——— Icp0s — icpts
mmHg mmHg
Prasat temp, 440 °C Frasattamp. 44.0°C
Calibration required Calibration required
00:00 Timer | calibrate | % Setup | Tutorial
9. Change View or Setup settings, if required, by pressing Setup. See
chapter 3: Menu structure and setup programs.
NOTICE: The monitor is delivered with default settings as listed in
the topic Default settings in chapter 3: Menu structure and setup
programs.
10.  Check that the time and date settings correspond with the actual time
and date, otherwise correct them.
11.  Calibrate the sensor(s) as described in chapter 5: Calibration.

IMPORTANT: In order not to jeopardize the integrity of the patient data stored
before the reconfiguration, you must save your data by making a data export
and/or printout prior to reconfiguring the modules.

Follow the steps below to reconfigure the sensor modules:

Step  Action
1. Turn the monitor off.
2. Install/remove the necessary sensor module(s) (see procedures on the
previous page and the next page).
3. Turn the monitor on.

Continued on next page
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Installing the monitor, continued

Reconfiguration
of sensor

modules 4. A dialog box will be displayed, giving you the following options:
(continued)

Step Action

1. Shut down and revert to previous configuration to back up data.
2. Delete all patient data and allow new configuration.

Select one of the options and press OK.

NOTICES:

¢ In case you have not made a backup of the existing patient data, it
is possible to abort the configuration by selecting the first option.
Then save your data and follow steps 1-4 in this procedure.

e Reconfiguration of the electrode modules does not affect the setup.

Releasing a Follow the steps below to release a sensor module:
sensor module Step Action
1. Slide the release key into the module

release at the rear of the module.

2. Press the release key while releasing the
module sideways.
3. Remove the release key and pull out the

sensor module.

Continued on next page
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Installing the monitor, continued

Battery

Installing the
battery

Running the
monitor on
battery power
alone

Recharging the
battery

4-6

The following battery type must be installed on the monitor: Standard 12 V 2AH
lead-acid battery (code number: 431-018, available from Radiometer)

Contact your local battery supplier for available type.
& CAUTION - Risk of patient not being monitored
For data safety reasons, a battery must always be connected to the system.

& CAUTION - Risk of patient not being monitored
Replace battery only with the types recommended by Radiometer.

A CAUTION - Handling of biohazardous waste
Dispose of the battery according to local procedures to avoid personal
injury or pollution of the environment.

To install the battery, follow the steps below:
Step  Action

1. Using a 2 mm hex- or Allen key, remove the two screws from the
battery cover at the rear of the monitor.

Remove the cover.
Clip the connector cable to the battery.
Slide the battery onto the battery shelf in the monitor.

o &~ WD

Reattach the battery cover.

The monitor can function for approximately one hour on battery power alone. The
battery power level can be read from the battery level indicator on the monitor
screen — for more details see Headline field in The screen: general elements in
Chapter 2, What is what.

The battery level indicator (on the screen) starts blinking when the battery level is
getting low. If the monitor continues to be run on battery power alone, the battery
level will continue to fall and the monitor will sound an alarm and display an alert
message about connecting the monitor to a mains power supply as soon as possible
(see Chapter 7, Troubleshooting).

If the monitor continues to be run on battery power alone, the monitor will
automatically switch off before the battery power reaches a critically low level.
This not only prevents loss of any measurement data, it also prevents the battery
being damaged by being completely discharged.

CAUTION - Risk of patient not being monitored
Make sure the battery level never becomes critically low, as this will
prevent data from being saved onto the disk.

Reconnect the monitor to the mains as soon as possible after the battery level
indicator starts to flash to recharge the battery. Recharging the battery takes
approximately eight hours.
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Changing the To change the battery, follow the steps below:

battery Step  Action

1. Using a 2 mm hex- or Allen key, remove the two screws from the
battery cover at the rear of the monitor.

Remove the cover.
Detach the battery from the connector cable.
Attach a new battery to the connector cable.

Slide the battery onto the battery shelf in the monitor.

o ok~ w D

Reattach the battery cover.
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Shutting down the monitor

Procedure Follow the steps below to shut down the monitor:
Step  Action
1.

Press the @ button on the front of the monitor.
The following dialog box will be displayed:

System shutdown

Shut dowin system?

0124 Cancel

2. Press OK to shut down the monitor or Cancel to return to the main
screen without shutting down the monitor.

4-8
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Cleaning the monitor

NOTICE Do not spray, pour or spill any liquid on the monitor or any of the accessories,
connectors, switches or openings in the chassis.
Cleaning the To clean the monitor exterior:
exterior Step  Action
1. Shut down the monitor by following the procedure described earlier in
this chapter.
2. Use a soft cloth or tissue moistened with a mild detergent to wipe the
exterior.

NOTICE: Do not use abrasive cleaners or pads, otherwise you may
damage the finish.

NOTICE: Do not use aggressive detergents as extensive use may
cause the plastic to become brittle and crack.

3. Use clean tissues moistened with water to remove any remaining
detergent from the surfaces.

4. Use clean tissues to remove any remaining moisture.

Cleaning the A dry or lightly dampened soft, lint-free cloth may be used to clean the monitor's
touch screen touch screen. Simply wipe the screen gently to remove fingerprints and/or dirt. To
avoid streaking, an approved screen cleaner is recommended.

Cleaning the The calibration chamber must be cleaned whenever it has been exposed to contact
calibration liquid. The procedure is as follows:
chamber
Step  Action
1. Use a soft cloth or tissue moistened with either water or a mild

detergent to clean the chamber.

2. If a mild detergent has been used, use clean tissues moistened with
water to remove any remaining detergent from the chamber.

3. Use clean tissues to remove any remaining moisture from the
chamber.

Recommended The following disinfectants, dissolved in water, may be used to disinfect the
disinfection monitor exterior and touch screen:
lution .
solutions e 70 % isopropyl alcohol
e 70 % ethanol

e 4% Diversol BX

Continued on next page
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Cleaning the monitor, continued

Disinfection The need for disinfection of the monitor exterior and touch screen is governed by
procedures and local requirements as well as monitor use.

frequency

Disinfecting IMPORTANT: It is important that you consult the hygiene committee at your

outer surfaces  hospital to establish the correct disinfection procedures for your hospital.
To disinfect the monitor exterior and touch screen:

Step  Action

1. Shut down the monitor by following the procedure described earlier in
this chapter.

2. Use a soft cloth or tissue moistened with one of the recommended
disinfection solutions to wipe the outer surfaces of the monitor.

NOTICE: Follow legal requirements and local rules for safe work
practices with chemicals.

3. Use clean tissues moistened with water to remove any remaining
disinfection solution from the surfaces.

4, Use clean tissues to remove any remaining moisture.
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4. Installation and maintenance

Preparation and maintenance of the sensor

General To obtain reliable measurements, the sensor should be remembraned every week.

information

After a sensor has been remembraned, connect the sensor plug to the sensor socket
at the rear of the monitor. Check that the system shows "Calibration required" and
calibrate the sensor twice as described in chapter 5: Calibration.

Preparing a Follow the steps below to prepare the sensor for membraning:
Sensor
Step Action
1. Remove the protection cap.

Then remove the old O-rings by sliding the
O-ring remover under the O-rings, just above
the arrow on the sensor house.

Turn the O-ring remover clockwise to release
the two O-rings.

Peel off the old membrane and check that the
entire membrane has been removed.

Clean the sensor surface:

Absorb the old electrolyte solution with a piece
of cleaning paper.

Rub the sensor measuring surface carefully two
or three times to remove the thin layer of silver
that has precipitated on the sensor.

Membrane the sensor as described in steps
1-3 in the membraning procedure on the next

page.

Continued on next page
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Preparation and maintenance of the sensor, Continued

Membraninga  Use the D826 membraning kit and follow the steps below to membrane a sensor:

sensor i
Step Action

1.

Apply two drops of the tcpO, electrolyte
solution on the surface of the sensor.

NOTICE: Check that the electrolyte solution
covers the entire surface without air bubbles.

Place the membrane unit on a hard and stable
surface.

Turn the sensor slowly so that the measuring
surface faces downwards.

Insert the sensor head into the top of the white
tcpO, membrane unit.

3. Press the sensor firmly into the unit until a click
is heard.

{| Remove the sensor from the unit and wipe off
the surplus electrolyte solution with the piece of
Q> cleaning paper.

Cleaning the Clean the sensor and cable as follows:

sensor and cable Step  Action

1. Use a soft cloth or tissue moistened with water to wipe the sensor and
cable.

2. Use clean tissues to remove any remaining moisture.

Continued on next page
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Preparation and maintenance of the sensor, continued

Recommended
disinfection
solutions

Disinfecting the
sensor and first
part of the cable

As the number of available disinfection solutions is increasing and varies from
country to country and from hospital to hospital, it is not possible to come up with
a complete list of water-based disinfection solutions that may be used to disinfect
the sensor and cable. However, Radiometer suggests that one of the following
water-based disinfection solutions is used:

e MadaCide-FD (MADA Inc.)
e Control III (Maril Products Inc.)
e Hi-Tor Plus (Ecolab Inc.)

NOTICE: Constant use of hand lotion containing isopropanol/propylalcohol and
alcohol prior to handling the sensor may damage the cable. To avoid transferring
lotion to the cable, dry hands prior to handling the sensor.

IMPORTANT: It is important that you consult the hygiene committee at your
hospital to establish the correct disinfection procedures for your hospital.

Disinfection of a sensor and the first part of the attached cable (that closest to the
sensor) is carried out with a membraned sensor prior to calibration.

& WARNING - Risk of infection
Due to the nature and seriousness of diseases such as the Human
Immunodeficiency Virus (HIV) (the causative agent of AIDS) and
Hepatitis B, always regard equipment and accessories that can come into
contact with human or animal tissues or fluids (particularly blood) as
contaminated and potentially hazardous to avoid the risk of infection.

A WARNING - Risk of incorrect measurements (sensor failure)
Do not immerse the sensor plug in disinfection solution. Immersing the
sensor plug in disinfection solution will cause the sensor to fail.

ﬁ WARNING - Risk of incorrect measurements (sensor failure)
Do not heat sterilize as the sensor cannot tolerate temperatures exceeding
70 °C. Heat sterilization of the sensor will cause it to fail.

Step Action

1. Immerse the sensor and only the first part of the cable in one of the
recommended water-based disinfection solutions.

2. Use clean tissues moistened with water to remove any remaining
disinfectant from the sensor and cable.

3. Use clean tissues to remove any remaining moisture.

Continued on next page
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Preparation and maintenance of the sensor, continued

Disinfecting the Disinfect the last part of the sensor cable (the part closest to the plug) as follows:

last part of the
sensor cable

Storing the
sensor

4-14

Step  Action

1. Use a soft cloth or tissue moistened with one of the recommended
disinfection solutions to wipe the cable.

2. Use clean tissues moistened with water to remove any remaining
disinfectant from the cable.

3. Use clean tissues to remove any remaining moisture.

If the sensor needs to be stored for less than one week, it may be stored in the
calibration chamber.

However, for storage periods longer than 1 week, the sensor should be kept
covered by its protective cap (after placing 2 drops of electrolyte solution in it).
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Introduction

In this chapter

5. Calibration

This chapter describes the calibration of the tcpO, sensor(s) with atmospheric air.
The sensor zero current check is also described.

This chapter covers the following topics:
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General information

Calibration To calibrate the tcpO, sensor, use atmospheric air (room air).
materials

Calibration Radiometer recommends performing a calibration:
frequency

e prior to each monitoring period

e when changing measuring sites

e cvery four hours

e cvery time a sensor has been remembraned

NOTICE: After an eight-hour monitoring period, the monitor will go into
Calibration required mode, i.e. it will be necessary to perform a calibration in order
to be able to monitor.

Recommen- Check the monitor's barometer against a known calibrated barometer periodically.
dation See ranges in chapter 8: Specifications and ordering information.
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5. Calibration

Calibration with atmospheric air

Procedure Follow the steps below to calibrate the tcpO, sensor(s) with atmospheric air:
Step  Action

1. Connect the tcpO, sensor to the sensor socket on the monitor.

2. Check that the calibration chamber is clean. If it is not, clean it. See
the procedure Cleaning the calibration chamber in Chapter 4.

3. Clean the sensor. See the procedure Cleaning the sensor in Chapter 4.

4. Insert the membraned sensor into the calibration chamber on the
monitor.

5. Swing the sensor retainer into position over the sensor.

6. Adjust the humidity correction factor, if required, by pressing Setup
— Setup — Technical setup — Auxiliary setup.

7a.  To calibrate all connected sensors simultaneously, press Calibrate.

If six sensors are connected, the following screen appears:

Eacs Calibrating ID:

Calibrating Calibrating

Baro. pressure 760 mmHg Baro pressure 760 mmHg
£0; Cal value 159 mmHg £0; Cal. velue 159 mmHg

Calibrating Calibrating

Baro. pressure 760 mmHg Baro. pressure 760 mmHg 5
£0; Cal valua 158 mmHg £0; Cal value 159 mmHg

Calibrating Calibrating

Baro. pressure 760 mmHg Baro pressure 760 mmHg
20 Cal value 159 mmHg 205 Cal. value 159 mmHg

Timer Tutorial

;cuibmé & | Setup

00:00

Continued on next page
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Calibration with atmospheric air, continued

Action
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Procedure Ste

(continued) P
7b.
8.

NOTICES

To calibrate one sensor at a time, press the number of the relevant
sensor.

Calibrate single electrode

Start calibration of electrode 1

0124 Cancel

Press OK to start calibration, or press Cancel to return to the
previous screen without initiating the calibration.NOTICE: While
calibrating a single sensor, it is possible to monitor with the other

SENSors.

Wait for the calibration to finish.

RESULT: There is a beep, and the calibration values are displayed:

Preset temp. 44.0 °C
Ready

Timer

00:00

Ready

@ ‘ Setup

Preset temp. 44.0 °C

0944
03/23/2005 Ready b
159 == 159 o=,
mmHg mmHg
Preset temp. 44.0 °C Preset temp. 44.0 °C
Ready Ready
159 = 159
mmHg mmHg 5
Preset temp. 44.0 °C Preset temp. 44.0 °C
Ready Ready
159 = 159
mmHg mmHg

Tutorial

e If the sensor has been remembraned prior to the calibration, leave the sensor in

the calibration chamber for 30 minutes and then press Calibrate again.

e If the sensor is not removed from the calibration chamber within 30 minutes
after Ready, the heat to the sensor will be switched off minimizing electrolyte
drying-out. A new calibration will be required.

e The temperature cannot be adjusted while the monitor is in Measuring and
Ready modes. The monitor must be in Calibration required mode, or be powered
off and then on to change the temperature setting.

Continued on next page
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Calibration with atmospheric air, continued

Calculating When using atmospheric air, the tcpO, calibration value is calculated according to
the calibration  the following formula:
value FO, (atm.air
pO,(CAL) = (B — pH,O(temp)) x % , where
B = barometric pressure in mmHg or kPa
FO,(atm.air) = percentage of oxygen in atmospheric air (default 20.9 %)
pH,O(temp) = humidity correction factor

= actual water vapor pressure in mmHg or kPa in atmospheric air
at room temperature, temp (°C):

pH,O(temp) = % x pH,O(sat, temp) , where

RH is the actual percentage of relative humidity in atmospheric air.
pH,O (sat, temp) is the saturated water vapor pressure at room
temperature.

Causes of error  Calibration can be performed in atmospheric air without compensating for
fluctuations in relative humidity or barometric pressure. However, this may lead to
some inaccuracies.

Example: If no compensation for relative humidity is made, the following inaccuracy can be
relative estimated:
humidity

Barometric pressure, B =760 mmHg

Room temperature, temp =21 °C

Relative humidity, RH = 60 %

Saturated water vapor pressure at room temperature,
pH,O(sat,21°C) = 18.7 mmHg

Percentage of oxygen in atmospheric air, FO,(atm.air) = 20.9 %.

pO,(CAL)= (760 _ 00 187 )% 2%2 _156.5 mmHg
100 100

This means that a calibration value of 156.5 mmHg would be right.
If the pO,(CAL) value of 159 mmHg is used instead, the inaccuracy will be:

% 1inaccuracy = % x 100 % =1.6 %

This means that the tcpO, values during measurement will be 1.6 % too high.

Continued on next page
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Calibration with atmospheric air, continued
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Saturated water The table below shows saturated water vapor pressure at different temperatures:

vapor pressure

5-6

Saturated water vapor pressure
°C mmHg kPa
20 17.5 2.33
21 18.7 2.49
22 19.8 2.64
23 21.1 2.81
24 22.4 3.00
25 23.8 3.17
26 25.2 3.36
27 26.7 3.56
28 28.3 3.77
29 30.0 4.00
30 31.8 4.24

1 kPa=7.50 mmHg

The humidity correction factor used in the TCM400 system is calculated by
multiplying the saturated water vapor pressure found in the table with the relative
humidity. If, for example, the temperature is 22 °C and the relative humidity is 70

%, the humidity correction factor to be used is:

Humidity correction factor =19.8 x 70 /100 =13.9 ~ 14
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Checking the sensor zero current

Items required  The following items are required to check the sensor zero current:
e CAL2 standard calibration gas (10% CO, with N, as balance).
e Gas adapter for CAL2 gas.

Recommen- Check the sensor zero current:

dation
e once a month

e if the sensor performance appears to deteriorate

Procedure Follow the steps below to check the sensor zero current:
Step  Action
1. Calibrate the sensor. See the procedure in Calibration with

atmospheric air in this chapter.

2. Attach the adapter to the CAL2 gas cylinder and place the sensor in
the calibration chamber of the gas adapter.

3. Wait 3-5 minutes for the tcpO, reading to stabilize.
4, Read the tcpO, value on the screen:
e [funder 5 mmHg (0.7 kPa), the sensor is in good condition.

e If equal to or above 5 mmHg (0.7 kPa), the sensor must be
remembraned and recalibrated. Then repeat steps 1 to 3 of this
procedure.

NOTICE: If the tcpO2 reading is still e qual to or above 5 mmHg(0.7
kPa), the sensor is defective.

5. After zero current has been checked , unscrew the CAL2 gas c ylinder
from the gas adapter.

5-7
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Overview

Introduction

In this chapter

6. In vivo monitoring

This chapter describes the application of the tcpO, sensor on a patient and in vivo
monitoring. Graphical presentations of the results are also described in this
chapter.

This chapter covers the following topics:

General INFOrmMation ..........ooiiiiiiiiii e e 6-2
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Serial data output: standard............ccecveeierienienierie e 6-21

Serial data output: data EXPOTt........ccueeecviieriieeiieeiee ettt e e 6-25
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General Information

Restricted use

Measuring sites

Measuring
temperature

General alerts

6-2

The use of the equipment is restricted to one patient at a time.

Clinical studies have shown the abdomen and chest to be the best measuring sites
for adults.

A measuring temperature between 43 and 45 °C is recommended for adults.

A

>

> >

WARNING - Risk of burns

Do not allow the sensor temperature to exceed 44 °C when sensors are
attached to skin for more than four hours as this may otherwise cause
burns.

WARNING - Risk of incorrect measurements

Remove the sensor(s) from the patient immediately, if the TCM400 system
or patient is exposed to a defibrillator, electrocautery, or other high-
frequency electrical signals, as this may affect the device and may cause
injury to the patient.

WARNING - Risk of strangulation

As with all medical equipment, carefully route and affix patient cabling
using the cable clip to reduce the possibility of patient entanglement or
strangulation.

WARNING - Risk of incorrect measurements
tcpO2 monitoring should not be used on patients in a compromised
hemodynamic state as this may cause incorrect measurements.

WARNING - Risk of skin damage

Long-term hyperthermia may blister skin. When producing local
hyperemia by means of hyperthermia, a certain risk of applying
temperatures harmful to the skin is always present, although the risk is
limited due to the control system of the instrument. Always pay attention to
the use of hyperthermia for special patients — e.g. patients in shock, patients
with low blood pressure and patients with vascular constrictions.

WARNING - Risk of bruises

When applying a fixation ring to a patient, make sure to place it so that the
patient does not lie on top of it, as this may cause the fixation ring to leave
bruises on the patient.

WARNING - Risk of fire
Do not place the TCM400 system in an enriched oxygen atmosphere or
inside a hyperbaric chamber as it may cause a fire hazard.

WARNING - Risk of incorrect measurements

Do not use the TCM400 system adjacent to or stacked with other
equipment as these can cause electromagnetic interference and thereby
result in incorrect measurements. If stacking or use adjacent to other
equipment is necessary, the TCM400 system should be observed to verify
normal operation before being used on patients. See the section EMC
approvals and compliance in chapter 8.
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WARNING - Risk of incorrect measurements

When installing, operating or servicing the TCM400 system, special
consideration should be given to the information regarding the
electromagnetic precautions for this equipment given in the section EMC
approvals and compliance in chapter 8.Otherwise the TCM400 system may
be affected by electromagnetic interference, causing incorrect
measurements.

e NOTICE: The TCM400 system is not a blood gas device.

6-3
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In vivo monitoring

Required
materials

Prior to sensor
application

Application
procedure

6-4

The following items, included in the fixation kit, are required to affix a tcpO,
sensor to a patient:

¢ Fixation ring

WARNING - Risk of infection and inaccurate results
Reuse of single-use devices may lead to infection of patients and inaccurate
results.

e Contact liquid

Follow the steps below prior to affixing a sensor to a patient:

Step  Action
1. Calibrate the sensor as described in chapter 5: Calibration.
2. Clean the selected measuring site with alcohol or other skin-

preparation solution.

3. Dry the site well with a gauze pad.

Follow the steps below to affix a tcpO, sensor to a patient:

Step Action

1. Take a fixation ring and remove the fixation
ring from the protection film.

2. Apply the fixation ring to the measuring site by
pressing the center of the fixation ring onto the
measuring site with a finger and then running a
finger around the rim circumference.

NOTICE: Press firmly to prevent leaks.

Fill the hole in the fixation ring with 3-5 drops
of the contact liquid.

Remove the sensor from the calibration
chamber, align the arrow on the sensor with one
of the marks on the fixation ring, and turn the
sensor a quarter of a turn clockwise to fasten it
in the fixation ring.

5. Repeat steps 1-4 if more sensors are to be
applied.
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In vivo Follow the steps below to start the in vivo monitoring with one or more sensors:
monitoring Step  Action
1. Wait for a stable reading after the sensor has been affixed to the
patient.

NOTICE: The physiological stabilization time of a patient is 10-20
minutes for the tcpO2 reading. Longer time may indicate an incorrect
attachment of the sensor or a poorly selected measuring site.

2. Press Timer, if required. See the procedure later in this topic.

NOTICE: If Timer mode has been set to Auto in the Setup program,
the timer will start automatically when the first sensor is removed
from the calibration chamber.

3. Press Event, if required. See the procedure later in this topic.

NOTICE: The Event touch key can, among other things, be used to
record the time when starting a new monitoring period.

4. Link the session in progress to a specific patient ID. See the topics
“Accessing Patient DMS” and “Session” on the following page.

5. View the readings and adjust the settings, if necessary. See the topic
Menu structure in chapter 3“: Menu structure and setup programs.

6. When the patient no longer needs to be monitored, remove the sensor
by turning it in an anticlockwise direction (through a quarter of a
turn), until the arrow on the sensor aligns with one of the marks on the
fixation ring, and lift it out.

7. Clean the sensor using a soft cloth or tissue moistened with water,
then use a dry tissue to remove any remaining moisture, then place it
in the calibration chamber.

WARNING - Risk of skin damage

The sensor must be moved to a new site at least every four
hours. Because individual skin condition affects the ability of
the skin to tolerate sensor placement, it may be necessary to
change the sensor site more frequently with some patients. If
skin integrity changes, move the sensor to another site.

NOTICE: After an eight-hour monitoring period, the monitor will go
into Calibration required mode, i.e. it will be necessary to perform a
calibration in order to be able to monitor.

Continued on next page
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In vivo monitoring, continued

Screen during
monitoring

Patient DMS

Session

The following is an example of a screen picture during monitoring;:

LS Measuring 1D 230320050063

189 | 199 =

159 | 159 o

vy

223 mw 573 mw
189 w5 159 &5
340 mw 690 W
00:00 Timer Calibrate & | Setup Event

The Patient DMS manages all session/patient ID data, and it helps reducing the
risk of patient data mix-up.

From the Patient DMS screen it is possible to:

change the automatically generated session number to a unique patient ID
view data from a session in the Trend table or Trend curve view

print one or more reports

export one or more sessions

delete sessions

see detailed information about a session

A session is a collection of data starting when the first sensor is removed from the
calibration chamber and ending when the last sensor is placed back in the
calibration chamber.

Each session gets a unique number, which can be linked to a specific patient ID at
any time. It is thereby possible to link several sessions to the same patient ID.

Continued on next page
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In vivo monitoring, continued

Accessing
Patient DMS

Press the ID field in the top right corner of the view screens to enter the Patient
DMS (Data Management System).

Patient DMS

rPatients availabl
Patient I | Created [«
03222005 095 Change ID
03-22.2005 09E A
03-22-2005 095
[122032005-0046 03-22-2005 09 —— | Delste
[122032005-0045 03-22-2005 00: v
[122032005-0044 03-22-2005 09:4
[122032005-0043 03-22-2005 09:4 Delete all
[122032005-0042 03-22-2005 09:4
[122032005-0041 03-22-2005 09:4 v
[122032005-0040 03222005 094 | @
[122032005-0039 03-22-2005 09:4 e
[122032005-0038 03-22-2005 09; ?
773027005 NN na nlnq nﬂzl Export
- L
Ok Cancel
Touch key Function

Aandv

Scroll between the patient IDs/session numbers in the list.

v

Adds a check mark to the highlighted patient ID/session no.

NOTICE: Only patient IDs/session numbers with a check
mark can be viewed, deleted, printed and exported.

7

Shows detailed information about the highlighted patient
ID/session number.

0322300570950

Created

Fetent D Jensen

[Slartbme 095051
Slop brme 105313
Duration a10z22

03 22. 2005 £ 09-41:00
158 mmHg

L azt cal
Cal valus

Change ID

Enables changing the highlighted patient ID/session number
with the on-screen keyboard (see next page). Maximum 64
characters.

NOTICE: When changing a patient ID/session number,
make sure to change it to something unique for each patient.
If the same ID is used for two patients, the DMS will not be
able to tell them apart.

Delete

Deletes the patient IDs/session numbers with a check mark.
NOTICES:

o A dialog warns users that the action cannot be undone.

e The session in progress cannot be deleted.

6-7
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In vivo monitoring, continued

Accessing
Patient DMS
(continued)

Accessing
Patient DMS
(continued)

On-screen
keyboard

6-8

Touch key

Function

Delete all

Deletes all patient IDs/session numbers in the list.
NOTICES:

o A dialog warns users that the action cannot be undone.

e The session in progress cannot be deleted.

Print

Prints a report (one or more report types) for the patient
IDs/session numbers with a check mark.

Export

Exports the patient information and measuring data for the
patient IDs/session numbers with a check mark (see the
section Serial data output: data export later in this chapter).

OK

Loads sessions with a check mark into the Trend table and
Trend curve views.

NOTICES:

e Sessions with the same patient ID can be loaded into the
same view.

e [f changes are made to the sessions that have been loaded
into a view, all the sessions will have to be loaded into
the view again.

Touch key

Function

Cancel

Returns to the view screen.

The following screen shows the basic keyboard layout:

) | [123456-7890 &
0 &
1 2|3 4 5 B‘?‘B a
e e e
3 B
I REE
P
T | = - ._.
Touch Key Function

)

Escape. To return to the Patient DMS screen without making
changes.

Continued on next page
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In vivo monitoring, continued

On-screen
keyboard
(continued)

Starting and
stopping timer

6. In vivo monitoring

Touch Key Function
,v To switch between different character sets.
L
- Backspace. To delete one character at a time from right to
left.
ﬁ} Shift. To shift between different keyboards in the same
character set.
. - To scroll left/right in the text edit field.
or
- Space. To add a space.
Enter. To accept the changes made in the text edit field and
o return to the Patient DMS screen.

Follow the steps below to start and stop the Timer:

Step  Action
1. Press Timer.
r Countdown timers
Start Start Start Start Start
1 min 3 min 5min 10 min 20 min
Timer 1 Timer 2 Timer 3 Timer &4 Timer 5
Ulimer Start timer Reset Close
setup

Continued on next page
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In vivo monitoring, continued

Starting and
stopping timer
(continued) 2. Press the desired countdown timer to start the timer counting down.

NOTICE: When the timer reaches 00:00, the monitor will make a
beep sound.

Or

Step  Action

Press Start timer when the timer is at 00:00 to start the timer counting
up.
NOTICES:

e When the timer has been started, the text on the Start timer touch
key will change to Stop timer.

o During the first hour, the countup timer shows time in minutes and
seconds (59:59), then it changes to hours and minutes. The
maximum countup time is 99 hours and 59 minutes.

e [f the timer has been activated and one of the five countdown timers
is selected, this will cause the timer in progress to stop and the new
one to start.

3. Press Stop timer to stop the countdown/countup.

NOTICE: The text on the touch key will change to Start timer. If
Start timer is pressed, the timer will continue the countdown/countup
from where it stopped.

4, To change the timer configurations, press Timer setup — the Timer
setup screen will appear. (See Timer setup in chapter 3: Menu
structure and setup programs).

5. To reset the timer to 00:00, press Reset.
6. To close the dialog box, press Close.

Continued on next page
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In vivo monitoring, continued

Marking of

event

List of
available
events

6. In vivo monitoring

Follow the steps below to mark an event while monitoring:

Step  Action
1. Press Event.
Evenls
rEvents available
# | Event text ~
1 Start of measurement Edit
2 End of measurement list
3 Change of measuring site
4 Provocational maneuwver |1
5 Provocational maneuver 2
8  Provocational maneuver 3
7P tional 4
! E‘rg\\;gt‘cgriona maneLver A
9 Supine position
10 Start 02
11 Stop 02 )
Ok Cancel
2. Select a textual event from the list.
3. Press OK to mark the event, or press Cancel to return to the previous
screen without marking the event.
The following predefined events are available:
1. Start of measurement 11. Stop O,
2. End of measurement 12. Work period 1
3. Change of measuring site 13. Work period 2
4. Provocational maneuver 1 14. Work period 3
5. Provocational maneuver 2 15. Stasis
6. Provocational maneuver 3 16. Stable point
7. Provocational maneuver 4 17. Change HBO condition
8. Elevation 18. Other 1
9. Supine position 19. Other 2
10. Start O, 20. Other 3

Continued on next page
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In vivo monitoring, Continued

Configuration  Follow the steps below to edit the list of events:

of event list
Step  Action

TCM400 operator's manual

1. Press Edit list.

Avallable evenis Cument gventist
# | Event text
1 Start ol measurarment
4
2. The available events are listed to the left, and the events that have

been selected are listed to the right. Events are added to/removed from
the list to the right with the Left and Right arrows.

3. Press OK to accept the changes or press Cancel to return to the Events
screen without saving changes.
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Trend table view

How to view a
trend table

To view a Trend table, press Setup —» Change view — Table view — OK.

A

14:56 7
TS Measurlng “ H ID: 23032005-0065 ‘
tcpO, mmHg 1 20 0 Em s em
Event Current 1007 241 575 008 1241 859
037232005 145600 1905 239 572 906 1239 861
03/23/2006 14:5500 1893 228 551 834 1227 872
03/2372005 145400 1882 217 550 883 1216 883
03/23/2005 145300 1671 206 539 872 1205 834
03/23/2005 145200 1860 185 528 851 1194 905
03/23/72005 145100 1849 184 517 850 1183 916
03/23/2005 145000 1838 173 506 83 172 928
03/23/2005 14:49.00 1827 162 495 828 1181 939
03/23/72005 144800 1816 150 483 816 1150 950
03/23/2005 144700 1805 140 472 805 1139 %61
03/23/2005 144600 1794 128 461 795 1128 972
03/23/72005 144500 1782 17 450 783 116 983
03/23/2005 14:4400 1771 106 439 772 1105 934
03/23/72005 144300 1760 95 428 761 1094 1005
03/23/2005 144200 1749 84 47 750 1083 1016
4 03/23/2005 14:41:01 1738 73 405 739 1072 1027
03/23/2005 144100 1738 73 406 73 1072 1028

Event ‘

v|a

NOT
value

ICE: If the temperature of a sensor exceeds the preset temperature, the sensor
will be flashing.

Step  Action

1.

To scroll through the results, press the Up and Down arrows.
If the arrows are held down, they scroll an entire screen.

When scrolling is activated, the view becomes static and data will not
automatically be updated when the monitor receives new data.

By scrolling to the latest results, the view becomes dynamic and data
will be updated when the monitor receives new data.

To mark an event, press Event and select from a list of textual events.
NOTICE: Events can only be inserted during Measuring mode.
To print the results, press Print.

The printed report can be made in accordance with the Printer setup or
as a SmartPrint (see the section How to print later in this chapter and
chapter 3: Menu structure and setup programs).

NOTICES:

e The monitor must be connected to an HP printer with PCL3
protocol.

e The memory function stores up to 48 hours of accumulated
measuring data.

e To view data in the Trend table view, it is necessary to be
monitoring or to select a patient ID/session number into the view.

e If measurement data is not available for all sensors, or if some
measurements are missing for a specific sensor, a dash is shown in
the specific field(s) in the table.
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Trend curve view

Trend curve To view a

TCM400 operator's manual

Trend curve, press Setup — Change view — Curve view — OK.

14:43
03/23/2005

Measuring H H D: 23032005-0065

1800

te p0, mmHg

1620

1 4 1

Sensor

1440

431 mmHg

values

=

1260

764 mmHg
1097 mmHg

1080

a00

vdAlues

8 mmHg

720

Cursor

e
40 mmHg

33 mmHg
53 mmHg

52 mmHg

\ 14:40.30

23:03:2006

14:38

<

14:39

>

14:40 14:41

@

14:42

i Cursor

Sefup ‘ Event

NOTICE:

If the temperature of a sensor exceeds the preset temperature, the sensor

value will be flashing.

Step

Action

1.

To scroll through the results, press the Left and Right arrows.

If the arrows are pressed, they scroll an entire time span (e.g. 1 hour);
and if held down, they scroll normally but with built-in acceleration.

When scrolling is activated, the view becomes static and data will not
automatically be updated when the monitor receives new data.

By scrolling to the latest results, the view becomes dynamic and data
will be updated when the monitor receives new data.

To display the cursor, press Cursor. This will also change the function
of the Left and Right arrow keys: they now move the cursor instead of
time. If the cursor is moved all the way to one side, the time axis
moves, which makes it possible to go back and forth in time.

Cursor values as well as current values are shown to the right of the
trend curve. Cursor values are always static.

To remove the cursor from the screen, press Cursor.
To mark an event, press Event and select from a list of textual events.
NOTICE: Events can only be inserted during Measuring mode.

To adjust the high and low values of the parameter ranges shown in
the Trend curve view, press the vertical arrow keys.

When leaving the view, the monitor will remember the new range
values.

6-14

Continued on next page



TCM400 operator's manual 6. In vivo monitoring

Trend curve view, Continued

Trend curve Step  Action
(continued)

5. To print the results, press Print.

The printed report can be made in accordance with the Printer setup or
as a SmartPrint (see the section How to print later in this chapter and
chapter 3: Menu structure and setup programs).

NOTICES:

e The monitor must be connected to an HP printer with PCL3
protocol.

¢ The memory function stores up to 48 hours of accumulated
measuring data.

e To view data in the Trend curve view, it is necessary to be
monitoring or to select a patient ID/session number into the view.

e If measurement data for a sensor is not available or if it is out of
scale, the line reflecting the results of that sensor will not be shown.
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How to print

Connecting

printer

Printing

6-16

TCM400 operator's manual

Follow the steps below to connect a printer to the monitor:

Step  Action

1. Shut down the monitor by following the procedure described in
chapter 4: Installation and maintenance.

2. Connect an HP printer with PCL3 protocol to one of the USB ports on
the rear of the monitor.
NOTICE: It is also possible to connect a printer to a TCM400
monitor with parallel port.

3. Switch the monitor on and select the printer settings in Printer setup

(see chapter 3: Menu structure and setup programs).

Follow the steps below to make a printout:

Step  Action
1. Press Print.
Start tim r Stop tim
15/09/2005 15/09/2005
05:58 A 06:58 A
[ SmartPrint
OK Cancel

2a. To get a printout using the printer settings, set the Start and Stop time.

2b.

NOTICES:

e The memory function stores up to 48 hours of accumulated
measuring data.

e The default settings for printer Start time/Stop time for a session in
progress are the last 60 minutes; and for an older session, they are
the time of the last value in that session and 60 minutes backward.
The default settings for Print time interval is 1 min.

To print a dump (i.e. what you see is what you get) of the actual view
in Table or Curve view, activate SmartPrint.

SmartPrint uses the view settings (range, span, interval, parameter,
etc.) and is only available in the Table and Curve views; and if
selected, the Start and Stop time input fields are grayed.

Continued on next page
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How to print, Continued

Printing Step  Action
continued . .
( ) 3. Press OK to make a printout and return to the previous screen, or press
Cancel to return to the previous screen without making a printout.
NOTICES:

¢ [t can take up to 30-60 seconds to generate the report(s) for printout,
and during this time the Print touch key is grayed.

e Even if several report types have been selected in Printer setup, only
one "Comments" page will be printed.

o If a report contains one or more events, the event numbers and texts
are listed on a separate page at the end of each report.

Printout of There are two ways to print only the values that have been measured while the
timer-active timer was active:
measurements

¢ In the Advanced printer setup, select "Timer active only"

¢ In the Trend table or Trend curve view options, select "View timer-active
measurements only", go into Trend or Curve view and make a SmartPrint

Examples of table and curve reports are shown on the following pages.

Continued on next page
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How to print, Continued

Simple trend Below is an example of a simple trend table report for tcpO,:
table

RADIOMETER TCM4 SERIES

Transcutaneous oxygen tension (tcpOz)

Patient name/ID:_123456789012345

Physician:, T

Measuring unit: mmHg | Sensor temperature: 45.0 °C
Last calibration value: 159 mmHg | Printed: 11:45:23 07/08/2005

Time/date Event Elec. 1 Elec. 2 Elec. 3

_10:38:00 07/08/2005 65 3
10:39:00 07/08/2005 63 66 3 14

4

2

Elec.4 Elec.

_10:40:00 07/08/2005 67
10:40:19 07/08/2005 125
10:4; 07/08/2005 66 147 15

07/08/2005

07/08/2005 7

et (S I~ 12
o
5

=
@

H
=}
@

13:00 07/08/2005
10:44:00 07/08/2005
:45:00 07/0812005 69
46:00 07/08/2005
0:47:00 07/08/2005

I
1

it~
oo

5|5
RRRRRRIRR

4
4
10:48:00 07/08/2005 4
49:00 07/08/2005 4
50:00 07/08/2005 4 17
4
4
4

51:00 07/08/2005 72
52:00 07/08/2005
53:00 07/08/2005
54:00 07/08/2005 7
:55:00 07/08/2005
:56:00 07/08/2005 75
57:00 07/08/2005
58:00 07/08/2005
59:00 07/08/2005

11:00:00 07/08/2005 64 17 10 12 13 24

11:01:00 07/08/2005 78 64 17 10 12 13 24
_11:02:00 07/08/2005
_11:03:00 07/08/2005
_11:04:00 07/08/2005
_11:05:00 07/08/2005 81

11:06:00 07/08/2005 4 g 1 1 1 4

Y Y A Y R A A0 /S N PN

elelelele ]zl

Page 1

The simple trend table report contains the following:
e Space for adding: Signatures (of physician and technologist)

e Information about:  Patient name/ID (from the Patient DMS)
Measuring unit
Sensor temperature
Value of the last calibration that was completed success-
fully before the session started
Time and date of printout

e Table of measurement data

NOTICE: If measurement data is not available for all sensors, or if some
measurements are missing for a specific sensor, a dash is printed in the specific
field(s) in the table.

e Page number (if data stretch over more pages, page headers and page numbers
are added to all pages)

Continued on next page
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How to print, Continued

Advanced
trend table

6. In vivo monitoring

Below is an example of an advanced trend table report for tcpO,:

RADIOMETER TCM4 SERIES RADIOMETER TCM4 SERIES
. Transcutaneous oxygen tension (tcpOz)
Transcutaneous oxygen tension (tcpO,)
Patient name/ID:__123456789012345
Patient name/ID:_123456789012345
Physician: Technologist: T comments:
[ Weasuring unit. mmHg [ Sensor temperature: 45.0 °C |
[ Last calibration value: 159 mmHg | Printed: 11:45:23 07/0812005 |
_Time/date Event Elec. Elec. Elec. Elec. Elec. Elec.
3.C 07/08/2005
.00 07/08/2005 63
).C 07/08/2005
):19 07/08/2005 1L
1:00 07/08/2005 66 1
2:00 07/08/2005
07/08/2005 ,
3:00 07/08/2005 Physician's
4:00 07/08/2005
0:45:00 07/08/2005 69 7
0:46:00 07/08/2005 7
0:47:00 071082005 7
):48:00 07/08/2005 7
9:00 07/08/2005 7
0:00 07/08/2005 7
100 07/08/2005 2 7
2:00 07/08/2005 7
3 07/08/2005 7
. 07/08/2005 7
. 07/08/2005 7
5:00 07/08/2005 75 7
7:00 07/08/2005 7
8:00 07/08/2005 7
):59:00 07/08/2005 7
11:00:00 07/08/2005 7
11:01:00 07/08/2005 78 7
11:02:00 07/08/2005 7
11:03:00 07/08/2005 7
11:04:00 07/08/2005 7
11:05:00 07/08/2005 81 7
1:06:00 07/08/2005 7
Physician's signature: Date:
Page 1 Page

The advanced trend table report contains the following:

e Space for adding:

e Information about:

Signatures (of physician and technologist)

Patient name/ID (from the Patient DMS)

Measuring unit

Sensor temperature

Value of the last calibration that was completed success-
fully before the session started

Time and date of printout

e Table of measurement data

NOTICE: If measurement data is not available for all sensors, or if some
measurements are missing for a specific sensor, a dash is printed in the specific

field(s) in the table.

e Body chart (of entire body, left leg and feet or right leg and feet) on which the
sensor sites can be marked.

e Space for notes, physician's signature and date

e Page number

Continued on next page
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How to print, Continued

Trend curve

6-20

Below is an example of a trend curve report tcpOy:

RADIOMETER TCM4 SERIES

Transcutaneous oxygen tension (tcpOz)

Patient name/ID:_123456789012345

Physician: Technologist:

\ Measuring unit: mmHg | Sensor temperature: 45.0 °C

Last calibration value: 159 mmHg | Printed: 11:45:23 07/10/2001

Elec. 1 Elec. 2 Elec. 3 Elec. 4 Elec.5 Elec. 6

200 —| mmHg

150

0

02:00 02:05 02:10 02:15
01:58:39 12/09/2001 02:17:23

TCM400 operator's manual

The above example shows a report in monochrome. When the printout of the
report is in color, the colors of the lines are the same as on the display.

The trend curve report contains the following:

e Space for adding: Signatures (of physician and technologist)

e Information about:  Patient name/ID (from the Patient DMS)

Measuring unit
Sensor temperature

Value of the last calibration that was completed success-

fully before the session started
Time and date of printout

e Data-versus-Time graph of measurement data

NOTICE: If measurement data for a sensor is not available or if it is out of
scale, the line reflecting the results of that sensor will not be shown.

e Page number
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Serial data output: standard

Introduction The TCM400 monitor is equipped with a continuous data output for direct
connection to an external PC. The transmitted data consists of the current values,
i.e. the values displayed in Normal view. This means that values for sensors that
are in Ready mode are also transmitted.

Procedure Follow the steps below to connect the monitor directly to an external PC:

Step  Action

1. Connect the TCM4xx ETX serial adapter (code no. 636-649) to the serial
port on the TCM400 monitor and to the PC (e.g. the COM1 port).

The RS232 output from the TCM400 monitor is transmitted continuously
every two seconds in ASCII code in the following format:

[Timestamp]; [Sensor no.]; [O,]; [RPI]; [Heater power]; [Temperature]

2. On the TCM400 monitor, press Setup — Setup — Technical and enter the
password.

3. Press Auxiliary setup, select "Standard" and press OK.

-Backight—————— -Cal. gas mix ———— Hum. cor_factor
[209% ——— | [ormHe ———
r pOs Unit—————  -Serial outplt———————
® mmHg O Off Bypass
calibration
O kPa ® Standard
() Data export Date /time
Ok Cancel

Continued on next page
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Serial data output: standard, continued

Procedure
(continued)

Action

TCM400 operator's manual

On the PC, select: Start - Programs — Accessories —

Communications — HyperTerminal.

Connection Description

Enter a name and choose an icon for the connection:

Marme:;

lcon:

Enter detailz for the phone number that you want bo dial:

Countr/region:

Area code: I:I

Phone nurmber: | |

Connect uzsing: | COk1 “ |

I O, H Cancel ]

Connect using: COM1 and click OK.

6-22

Continued on next page
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Serial data output: standard, continued

Procedure

(continued) Step Action

6. In vivo monitoring

6. Select the following port settings and click OK.

COM1 Properties

Fort Settings |
Bitz per second: |1EI2EIIJ v|
Data bits: |8 v|
Parity: |N0ne v|
Stop bits: |‘| v|
Flow control | v|
I ak ] [ Cancel ] [ Apply l

7. Collect the data in HyperTerminal:
o select Transfer — Capture text
¢ name the file, e.g. CAPTURE.txt
o click Start

Continued on next page
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Serial data output: standard, continued

Procedure Step

Action

TCM400 operator's manual

(continued) 3

6-24

Stop the collection of data to the file in HyperTerminal by selecting

Transfer — Capture text — Stop.

The following shows a screen from HyperTerminal:

i
Bl Bl Yew Lol Dawfer pep
D3| 53| wies| &)
=

16:10:00; 1: 02: 160.1 meHa; RPI: 1.00; Power: 185 wH: Temp: 44.0 deaC;

16:10:00; 2: 02 : i === Power: o Temp: —-- deaC;

16:10:00; J; 02 i Temp: —-- degC:

16:10:00: &: 02 : Temp: —-- degC:

16:10:00: 5: 02 : Temp: deal:

16:10:08: 6: 02: metg: RPI: : Power: nH: Temp: deqC:

16:10:02; 1: 02: 160.0 mmHg: RPI: 1.00; Power: 187 mh: Temp: £4.0 deqC:

16:10:902; 2; 02: mrHa: RPI: omer al: Temp: degC;

16:10:02; 3 02: mmHy; RPIL: 1 o Teap: degl;

16:10:02; &; 02: --- g: RPI: W: Temp: === degl;

16:10:82; 5; 02: i W, Temp: === degl;

16:10:02; 6; 02: -- Hy; RPIL: : Power: nl; Temp: --- degl;

16:10:04; 1; 02: 160.3 meHg; RPT: 1.00; Power: 186 wH; Temp: &6.0 degl;

16:10:04; 2: 02 H i Temp: ——— deaC:

16:10:04; J: 02 i Temp: —-- deaC:

16:10:04; 4; 02 i Temp: —-- degC:

16:10:04: 5: 02 : : Temp: —-- degC:

16:10:04: 6: 02 RPI: 1 Power: nl: Temp: deql:

16:10:06: 1: 02 : RPI: 1.00; Power: 184 mH: Temp: 44.0 deaC;

16:10:06: 2: 02 RPI: : Power: uil: Temp: degC:

16:10:06: 3; 02: : Power: al: Temp: degC;

16:10:86; &; 02: : Power: wl; Temp: degl;

16:10:86; B 02: 1 ===; Power: === al; Temp: --- degl;

16:10:06; 6; 02 :o===; Power: === alW; Temp: --- degl; _ j
Conrected 0:01:45 lanest 10001 [5O[S v

NOTICE: Data is easily imported into other programs, e.g. Microsoft

Excel (see procedure under Data export).




TCM400 operator's manual

Serial data output: data export

Introduction

Procedure

6. In vivo monitoring

With the data export option, a dump of the trend data can be exported to an

external PC and presented in spreadsheet format.

Follow the steps below to export data from the TCM400 monitor to a PC. In the
example below, HyperTerminal version 690170 with Excel version 97 SR-2 is

used:
Step  Action

1. Connect the TCM4xx ETX serial adapter (code no. 636-649) to the
serial port on the TCM400 monitor and to the PC (e.g. the COM1
port).

2. On the PC, select: Start — Programs — Accessories —
Communications — HyperTerminal.

Connection Description
3.

Enter detailz for the phore number that pou want to dial:

Country/region:

Area code: I:I

Phane number: | |

Conneet vsing: X |

[ OK H Cancel ]

Connect using: COM1 and click OK.

Continued on next page
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Serial data output: data export, Continued

Procedure Step  Action
(continued)

4, Select the following port settings and click OK.

Paort Settings
Bitz per zecond: | L15200 w
Data bits: | 8 £
Parity: | Naone E¥3
Stop bits: |1 w
Flowy contral, | 2 w
Restore Defaults
[ Ok ] [ Cancel ] [ Apply ]

5. Collect the data in HyperTerminal:
o select Transfer — Capture text
e name the file, e.g. CAPTURE.txt
e click Start

6. On the TCM400 monitor, press Setup — Setup — Technical setup
and enter password.

7. Press Auxiliary setup, select "Data export" and press OK.
rBacklight rCal gas mix ———— ~Hum cor. factor
e 209% — OmmHg —
r 0, Unit——— Serial output————
Bypass
® mmH O on calibration
O kPa (O Standard
® Data export Dete fame
Ok Cancsl

8. Go into the Patient DMS and add a check mark to the session(s) you
want to export. Press Export and wait for the data to be transmitted.

NOTICE: During data transmission, the Export touch key is grayed.

Continued on next page
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Serial data output: data export, Continued

Procedure
(continued)

General
information
about exporting
data to
Microsoft Excel

Step  Action

9. On the PC, stop the collection of data to the file in HyperTerminal by
selecting Transfer — Capture text — Stop.

The following shows an extract of a screen from HyperTerminal:

’3115200 - HyperTerminal B s =loix]
Ele Edt Yew Cal Transfer Help
Nie| 52| nlB] =)

TCM408 Data Export B

15:22:56 23/08/05 - 15:24:47 23/08/05

Patient ID: Hansen

Last calibration: 15:12:12 23/08/05 - 158 mmHg
Time;Event; tcp02/mmHg; ;;:::

:1:2:3:4:5:6:1:2:3.4:5:61
15: 23 ﬂ@ 23/@8/@5 ;:158;
4. 7 a; 1

.0:271.5:4
.B;27 .5:4
.B;27 .5:4
.0:27.5:4
.0:27.5;:4
.0:27.5;4
.0:27.5:4
.B;27 .5:4
.8;21.5:6 -

/

Connected 00;53:47 ko detect 115200 61 [SCROLL

NOTICE: If measurement data is not available for all sensors, or if
some measurements are missing for a specific sensor, a dash is shown
in the specific field(s).

Before exporting data to Microsoft Excel, please note the following:
Control characters:

The patient data has been prepared for data handling programs that separate and
organize data. It therefore contains control characters to mark the beginning and
end of a session, the patient ID, etc. This, however, causes a problem with regard
to Excel, as the control characters will not be filtered out of the exported data but
be displayed as "[I[10" (see the screen in step 6 in the procedure below).

NOTICE: After exporting data to Excel, you have the option of deleting the "[1"
characters from your Excel file.

Patient ID:

Patient IDs are Unicode characters exported in byte format. Therefore they are
displayed in Excel in one of the following ways:

e For languages based on a standard ASCII character set (Basic Latin), a space is
added in front of each character, e.g. " Smith"

o For Japanese, Greek and Russian, all characters in the patient ID are replaced
with non-readable characters — unless the patient ID is composed of numerical
values only

Continued on next page
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Serial data output: data export, Continued

Data files in

Step

Action

TCM400 operator's manual

Microsoft Excel

1.

Open Excel and select Data — Get External Data — Import Text File.

Select the file CAPTURE.txt and click Import.
Select the following settings and click Next.

Ed Micrasoft Excel - Book1 _ ol x
&) Fle Edit Wew Insert Format Tooks | Dats RoboPDF Window Help -5
DEHo sl e oo e~ @) 2w
e Fiter 5
@
Al B =| Subtotals... _
A T B T © T oaton. [ i~
1 | e =
2 Table...
13| Text to Calumns. .
% Consolidate. ..
el Group and Outine »
L7 | FivotTable and Pivotchart Report, .
8
] nal [} % Run saved Query...
10 Pefresh Dt S
9| etz 1 New Web Query...
12 “H New Database Query..,
13
:g BB Edit Guery .
15 Dt Range Properties
17 51l Parameters, .
18
19
20
21
W 4 [» [pi]Sheett {Sheetz { Sheets 4]
Ready [T [ B 7 R

Text Import Wizard - Step 1 of 3 2x|
The Text Wizard has determined that vour data is Delimited.
If this is correct, choose Mext, or choose the data bype that best describes your data,
riginal data type
Chaoase the file bype that best describes your data:
B - Characters such as commas or tabs separate each field,
- Fields are aligned in columns with spaces between each Field.,
Skart import at row: |1 5‘ File: origin: Windows (ANST) A

Preview of file E:\TCM400DataExport, bxt,

|1 oo i’
[2 TCM400 Data Export
|2 08:47:11 24/03/05 - 03:47:42 24/03/05
14 |
|Efpatient ID: O 2 4 0 3 2 00 E -0 0 6 4 -
; 2]
Cancel | < Back | Next = I Finish |
Select the following settings and click Finish.
Text Import Wizard - Step 2 of 3 ilil

This screen lets you set the delimiters your data contains, You can see
haws your text is affected in the preview below,

elimiter

I~ Treat consecutive delimiters as one
[ 1ab [V semicalan ™ Comma
I space [~ Other: I Text gualifier: I jv
ata previes
oo

[[CM400 Data Export
P8:47:11 24703705 - 08:47:42 24703705

Patient ID: O 2 4 0 32 2 00

7]

E-00¢6 4

B

Cancel < Back Finish

6-28

Continued on next page




TCM400 operator's manual 6. In vivo monitoring

Serial data output: data export, Continued

Data files in Step  Action
Microsoft Excel
(continued)

5. Select the following settings and click OK.

Where do wou wank ko put the data? P

" ew worksheet Properties...
" PivotTable report

7| ]
¥ Existing worksheet: c |
ance

(T | [ coed |

6. Data is imported to Excel.

The following shows an extract of a screen from Excel:

-
gl g0 pe fows Fgmar ook Dua fobofle fndow e TIE
LEF@o @RAF dBS - - QErHIBH o~ -0, v s mSUEEE _-A- T
oER
EER
Y [} (i BIEFIG A (RN 0 (PIOAET_ 0 (VW RV LA
e Control
3 08 47 11 2ALL06 - 0 7 43 20008 .
o signs
----- Tasmp T Pomurimidd
i ] i i
o]
s
= £ =
2 T ..__ —
D 1 05 i 34
28 =
= xr
® 0
2 X0
= [
= 128
n o
n 'w
= =
= i g g
M e
x )
E 3 = -
¥ ]
» L
n L.
o = 155
a el
a .
o - 184
“ 2 - [ : .
M40 Sheet) {reatd [ et 11 mr
oM F

7. Save (Log Excel worksheet).

6-29



6. In vivo monitoring TCM400 operator's manual

6-30



Overview

Introduction

In this chapter

7. Troubleshooting

This chapter describes the errors, their causes, and the recommended operator
actions.

This chapter covers the following topics:

THE TTIOMIEOT ...ttt sesennnanennns
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The monitor

Introduction The status of the system is continuously monitored during operation. When
problems or errors occur, they are automatically recorded and presented to the
operator on the screen.

This chapter describes the errors, their causes and the recommended operator
actions.

Error symptoms The following table lists the errors symptoms for the monitor:

Symptom Cause Recommended actions
Measured values e Insufficient removal of | Remembrane the sensor
drift when sensor is old electrolyte during
measuring on cal membraning procedure

Vit .

gas (in vitro) or air e Air bubbles in electrolyte

e The sensor membrane has
not been changed
regularly

e Sensor zero current check
has not been performed
regularly

e Defective sensor
membrane (holes or
scratches)

e Defective O-rings (one or
both O-rings broken)

Measured values e Improper attachment of | e Detach the sensor and
drift constantly the sensor reapply correctly
without any
physiological cause
when sensor is
mounted on patient |e An inappropriate

(in vivo) measurement site has
been selected

e Improper attachment of | e Detach the fixation ring
the fixation ring and reapply correctly

e Inadequate vasodilation

Measured values e Patient status unstable e Evaluate patient status
not stable or out of
limits 20 minutes
after application e Improper attachment of
the sensor

e Inadequate vasodilation |e Remount the sensor

Continued on next page
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The monitor, Continued

Error symptoms
(continued)

Error messages

7. Troubleshooting

Symptom

Cause

Recommended Actions

Measured values
change suddenly
without any
physiological cause

e Artifact due to patient
movements

o Air leakage under
fixation ring

o Self-adhesive ring does
not stick to the skin

Recalibrate and reapply
sensor to the skin, possibly
selecting a new measuring
site

Noise appears on
the tension readout

Interference from nearby
equipment

Increase the distance from
the interfering equipment

Monitor not

e Monitor is defective

e Check the connection

bar and “High” and
“Low” are flashing)

operational _ .
P e Battery is exhausted ¢ Contact authorized
o service personnel
e Monitor is not connected p
to mains
Battery low (battery | Battery level is low Connect the monitor to the

mains

Battery low
(battery bar and
“High” and “Low”
are flashing and a
continuous alert
sound is heard)

Battery level is critically
low

Connect the monitor to the
mains immediately

The following table lists the error messages for the monitor in alphabetical order:

Error message

Cause

Recommended actions

Cal error, barometer

Barometer value invalid
when collected at start of
calibration

e Start a new calibration

e If error remains, contact
authorized service
personnel

Cal error, chamber

No sensor detected in the
calibration chamber at start
of or during calibration

Place a tcpO, sensor in the
chamber

Cal error, drift

The sensor is rejected
during the drift check

e Start a new calibration

e If error remains, remem-
brane the sensor and start
a new calibration.

e If error still remains, the
sensor is defective.
Replace with a new one.

Continued on next page
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The monitor, continued

Error messages
(continued)

TCM400 operator's manual

Error message

Cause

Recommended actions

Cal error, sensitivity

The sensor sensitivity is
outside the specifications

e Remembrane the sensor
and start a new calibra-
tion

e The sensor is defective.
Replace with a new one.

Cal error,
temperature

The selected sensor
temperature value cannot be
reached

e Calibrate the sensor

e If error remains, the
sensor is defective.
Replace with a new one.

Calibration required

e The last calibration has
been aborted

e Eight hours have passed
since the last successful
calibration

Perform a calibration

Heater failure

e The sensor has been
subject to excessive
heating

e The measured power is
outside the measuring
range

e (Calibrate the sensor

e If error remains, the
sensor is defective.
Replace with a new one.

Module disappeared | For unknown reasons, the | @ Turn the monitor off and
communication between the on
monitor and the module has I st h
not been satisfactory ¢ Ll cITor remains, try wi
another module
e If error still remains,
contact authorized
service personnel
No sensor e No sensor detected in the | Connect a functional tcpO,
connected calibration chamber sensor
e The sensor in the
calibration chamber is not
functioning
Out of range The measured tcpO, value | e Replace the sensor with a

is outside the measuring
range

neéw one

e Recalibrate the sensor

Continued on next page
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The monitor, continued

Error messages
(continued)

Dialog box
messages

7. Troubleshooting

Error message

Cause

Recommended actions

Temp. error

e Measured temperature is
outside the measuring
range

e The two sensor
thermistors give different
temperatures

e The selected sensor
temperature cannot be
reached

e The sensor temperature is
too high

e Calibrate the sensor

e If error remains, the
sensor is defective.
Replace with a new one.

Temp. warning

The selected sensor
temperature cannot be
reached

Wait until it is reached

A number of messages (system messages and alerts) appear in dialog boxes. The
following table lists these messages in alphabetical order:

System message

Cause

Recommended actions

Battery level is
critically low. Data
and setup changes
cannot be saved on
disk.

There is less than 5 minutes
running time left on the
battery

Connect monitor to the
mains

Battery not connect-
ed. Data and setup
changes cannot be
saved on disk.

No battery connected

Attach a battery and
connect the monitor to the
mains

Changing date/time
backward in time
results in loss of
data. Only data
from before the new
time will be
available.

The date/time settings are
changed backward in time

e Press OK to accept the
new settings

e Press Cancel to abort

Data from more
than one patient
cannot be selected
into a view

The user has tried to load
sessions from different
patient IDs into a view

Select only sessions linked
to the same patient ID

Date and time
cannot be set during
measurement

The user has tried to enter
the Date/time setup during
measurement

Press OK to abort

Continued on next page
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The monitor, Continued

Dialog box
messages
(continued)

System status

messages

TCM400 operator's manual

System message

Cause

Recommended actions

Incorrect password.
Try again.

Wrong password entered in
Technical setup

Try again or use 19100

Incorrect time. Try
again.

The user has entered an
incorrect time format

Enter a valid time format
(see the topic Date and time
in chapter 3)

Memory low

The PC has run out of
memory

e Close irrelevant programs

e Turn the monitor off and
on

Monitor
temperature too
high. Please shut
down system
immediately.

The temperature in the CPU
is too high, possibly
because the fan has stopped
or is blocked.

Turn off the monitor and
contact authorized service
personnel

No sessions
selected. Please
select one or more
sessions.

The user has tried to view
session information without
selecting a session

Press OK to abort

One or more
sessions will be
deleted from the
system. This action
cannot be undone.

The user has selected one or
more sessions in the Patient
DMS and pressed Delete or
Delete all

e Press OK to delete the
sessions

e Press Cancel to keep the
sessions

The monitor is
measuring. Current
session cannot be
deleted.

The user has tried to delete
the session in progress

Press OK to abort

The monitor is
measuring. No other
sessions can be
loaded into the
view.

The user has tried to select
one or more sessions —
other than the one in
progress — into a view

Press OK to abort

The following table lists the system status messages in alphabetical order:

System message

Cause

Calibrating

All sensors are being calibrated

Calibration required

At least one of the sensors must be calibrated

Measuring

At least one of the sensors is measuring

Ready

All sensors have been calibrated and are ready for use




8. Specifications and ordering information

Overview

Introduction

This chapter contains the specifications and ordering information for the TCM400
transcutaneous PO, monitoring system.

In this chapter  This chapter covers the following topics:

SPECITICALIONS ...eeiieeiieeie ettt ettt ettt sttt et e beesaeesaeeenneenees 8-2

AACCESSOTIES ..o e et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeaeas 8-12
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Specifications

TCM400 The table below lists the specifications for the TCM400 monitor:
monitor —
Item Description
Parameters Measured: tcpO, and sensor heating power

Derived/calculated: RPI — Regional Perfusion Index

tcpO, range 0-2000 mmHg or 0-266.7 kPa
RPI 0-3
Accuracy Better than £ 2 mmHg or 0.2 kPa £ 0.1 % of reading

at 25 °C (excluding sensor)

Polarization voltage —-680 mV =5 mV

Sensor heating power 10-500 mW

range Displayed accuracy: + 3 %

Temperature settings 37.0 to 45.0 °C in steps of 0.5 °C

in °C Accuracy better than + 0.1 °C (excluding sensor)
Barometer Built-in: 375-825 mmHg or 50-110 kPa
Accuracy: + 5 mmHg or 0.67 kPa
Calibration Atmospheric air
Ambient relative 20-80 %
humidity
Ambient temperature Monitor: 5-40 °C
tc sensors: 15-40 °C
NOTICE:

The ambient temperature must always be at least 3
°C lower than the set sensor temperature.

Data storage Up to 48 hours of accumulated measuring data from
six tcpO, sensor modules in 10-second data intervals
Computer Screen: 6)4" color touch TFT, full VGA (640 x 480)

CPU: AMD ETX LX800, 500 MHz (Pentium Class)
Software platform: Windows CE 5.0

Dimensions of monitor | Height: 16 cm 6.3 in
Width: 30.8 cm 12.1 in
Depth: 23 cm 8.7 in
Weight: 4 kg (including battery) 8.8 Ibs
Dimensions of sensor Height: 3.5 cm 1.41in
module Width: 14.5 cm 5.7 in
Depth: 14.8 cm 5.8 in
Weight: 0.22 kg 0.51b
Power supply 100-240 V 50-60 Hz

8-2
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8. Specifications and ordering information

Power consumption

70 VA

Interface connection

Serial output

EIA232, (RS232)

Printer output

USB 2.0 (Compliant with USB 1.1)

Battery

Rechargeable
Pb battery

Under normal conditions, the
battery can operate for 1 hour with
three modules before recharging is
needed

EMC approvals The TCM400 system is intended for use in the electromagnetic environment
specified in the tables below. The customer or user of the TCM400 system should
assure that it is used in such an environment. The TCM400 system complies with

and compliance

IEC 60601-1-2.

Guidance and manufacturer's declaration — electromagnetic emissions

Emissions test Compliance Electromagnetic environment
guidance

RF emissions Group 1 TCM400 system’s RF emissions are

CISPR 11 very low and they are not likely to cause
any interference in nearby electronic
equipment

RF emissions Class A The TCM400 system is suitable for use

CISPR 11 in all establishments other than domestic

- — and those directly connected to the

Harmonic emissions Not public low-voltage power supply

IEC 61000-3-2 applicable | oyork that supplies buildings used for

Voltage fluctuations/ Not domestic purposes

flicker emissions applicable

IEC 61000-3-3

Guidance and manufacturer's declaration — electromagnetic immunity

IEC 61000-4-2

Immunity IEC 60601 | Compliance | Electromagnetic environment
test test level level guidance
Electrostatic +6 kV contact |+6 kV contact |Floors should be wood, concrete
discharge . . or ceramic tile. If floors are
+ +
(ESD) 8 kV air 8 kV air covered with synthetic material,

the relative humidity should be
at least 30 %.

Continued on next page
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Specifications, Continued

EMC approvals
and compliance
(continued)

8-4
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Immunity IEC 60601 test | Compliance Electromagnetic
test level level environment guidance
Electrical fast |12 kV for power |+2 kV for power | Mains power quality should
transient/burst |supply lines supply lines be that of a typical

IEC 61000-4-4

+1 kV for input/
output lines

+1 kV for input/
output lines

commercial and/or hospital
environment

Surge
IEC 61000-4-5

+1 kV
differential
mode

+2 kV common
mode

+1 kV
differential
mode

+2 kV common
mode

Mains power quality should
be that of a typical
commercial and/or hospital
environment

Voltage dips, [<5 % Ur Not applicable, |None
short (> 95 % drop in |as the TCM400
interruptions Ur) for 0.5 cycle |monitor has
and voltage 40 % U+ battery backup
variations on (60 % drop in
power .supply Ur) for 5 cycles
input lines U
70 % Uy
IEC 61000-4-11 .
€ 61000 (30 % drop in
Ur) for 25 cycles
<5% Ur
(> 95 % drop in
UT) for 5
seconds
Power 3 A/m 3 A/m None
frequency
(50/60 Hz)

magnetic field
IEC 61000-4-8

NOTICE: UT is the AC mains voltage prior to application of the test level.

A\

WARNING - Risk of incorrect measurements

Do not use the monitor adjacent to or stacked with other equipment as
these can cause electromagnetic interference and thereby result in
incorrect measurements. If stacking or use adjacent to other equipment
is necessary, the monitor should be observed to verify normal operation
before used on patients. See the section EMC approvals and compliance
in chapter 8.

A\

WARNING - Risk of incorrect measurements

When installing, operating or servicing the monitor, special
consideration should be given to the information regarding the
electromagnetic precautions for this equipment given in the section
EMC approvals and compliance. Otherwise the monitor may be
affected by electromagnetic interference, causing incorrect
measurements.
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Specifications, Continued

EMC approvals
and compliance
(continued)

8. Specifications and ordering information

Immunity IEC 60601 | Compliance| Electromagnetic environment
test test level level guidance
Portable and mobile RF communi-
cations equipment should be used
no closer to any part of the TCM400
monitor, including cables, than the
recommended separation distance
calculated from the equation
appropriate for the frequency of the
transmitter.
Recommended separation
distance
Conducted RF |3 Vrms 3 Vrms d=12vP 150 kHz to 80 MHz
IEC 61000-4-6 | 150 kHz to
80 MHz
d=1.2vP 80 MHz to 800 MHz
Radiated RF 3V/m 3 V/m
80 MHz to _
[EC 61000-4-3 | 5 ¢ =’ d=23vJP 800 MHzto 2.5 GHz

where P is the output power rating
of the transmitter in watts (W)
according to the transmitter manu-
facturer and d is the recommended
separation distance in meters (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 vicin-
ity of equipment marked with the
following symbol:

()

Field strengths from fixed transmitters, such as base stations for radio (cellular/cordless) tele-

phones 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 TCM400 system is used exceeds the applicable RF
compliance level noted above, the TCM400 system should be observed to verify normal
operation. If abnormal performance is observed, additional measures may be necessary, such as
reorienting or relocating the TCM400 system.

® Qver the frequency range 150 kHz to 80 MHz, field strengths should be less than 3 V/m.
NOTICE: At 80 MHz and 800 MHz, the higher frequency range applies.

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

people.

Continued on next page
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TCM400 operator's manual

EMC approvals Recommended separation distances between portable and mobile RF
and compliance communications equipment and the TCM400 system

(continued)

Other approvals
and compliance

8-6

The TCM400 system is intended for use in an electromagnetic environment in
which radiated RF disturbances are controlled. The customer or user of the
TCM400 system can help prevent electromagnetic interference by maintaining a
minimum distance between portable and mobile RF communications equipment
(transmitters) and the TCM400 system as recommended below, according to the

maximum output power of the communications equipment.

Separation distance according to frequency of transmitter
in meters
Rated output
power of 150 kHz to 80 MHz to 800 MHz to
transmitter 80 MHz 800 MHz 2.5 GHz
Watts d=12/P d=12/P d=23JP
0.01 0.12 0.12 0.23
0.1 0.38 0.38 0.73
1 1.2 1.2 2.3
10 3.8 3.8 7.3
100 12 12 23

corresponding column.

people.

For transmitters rated at an output power not listed above, the recommended separation
distance d in meters 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 the

NOTICE: At 80 MHz and 800 MHz, the higher frequency range applies.

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

ltem

Description

Patient safety
60601-2-23.

02 and 60601-1.

¢ The instrument complies with IEC 60601-1 and IEC

o The following test house has approved the instrument:

CSA in Canada according to CAN/CSA-C22.2 No. 601.1-
M90, 601.1S1-94, 601.1B-98, and UL std. No. 601.2.23-

Continued on next page
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Specifications, Continued

Other approvals Item Description

and compliance
(continu (fd) Compliance The TCM400 system complies with:
e [EC-60601-1, Medical electrical equipment — Part 1:

General requirements for safety

e [EC-60601-1-2, Medical Electrical Equipment — Part 1-2:
General Requirements for Safety. Collateral Standard:
Electromagnetic Compatibility - Requirements and Tests

e [EC-60601-2-23, Medical Electrical Equipment — Part 2-
23: Particular requirements for the safety, including
essential performance, of transcutaneous partial pressure
monitoring equipment

e [EC-60601-3-1, Medical Electrical Equipment Part 3-1:
Essential performance requirements for transcutaneous
oxygen and carbon dioxide partial pressure monitoring
equipment

e (lass II Special Controls Guidance Document: Cutaneous
Carbon Dioxide (tcpCO,) and Oxygen (tcpO,) Monitors;
Guidance for Industry and FDA (December 13, 2002)

IEC 60601-3-1 Linearity

Performance The IEC 60601-3-1 requirement to linearity (= 5 mmHg/ +
Specifications 0.66 kPa) is fulfilled for gas concentration between 2 % O,
and 20.9 % O,.

* At zero % O, the linearity is better than 1 mmHg

* At 90 % O, the linearity is better than 25 mmHg (equal to
4 %)

The above linearity data was obtained at an sensor
temperature of 43 °C.

Continued on next page
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Specifications, Continued

Other approvals
and compliance
(continued)

8-8

Item Description
IEC 60601-3-1 Drift
Performance The IEC 60601-3-1 requirement to drift <5 % of initial
Specifications reading over the calibration interval is fulfilled.
(continued)

The following max. drift per hour has been measured at a
sensor temperature of 43 °C.

Max. drift per hour at 10% O,: 1.0 %
Max drift per hour at 20% O,: 0.7 %

Response time (10 % to 90 % response)
The following max. response times have been measured at a
sensor temperature of 43 °C.

2% O, t020.9 % O,: 11 seconds
20.9% O, t0 2 % O;: 11 seconds

Test conditions
All tests have been performed after preparation and
calibration of the sensor according to the operator's manual.

The linearity tests have been performed using the calibration
chamber as a test chamber. The test gases used for the tests
were dry gases fed to the calibration chamber at a flow rate
of 10-15 mL/min.

The drift tests have been performed simulating "in vivo"
conditions, i.e. with the sensor in contact liquid as during in
vivo monitoring. These test conditions have been obtained
by placing the sensor in the sensor protection cap filled with
contact liquid for four hours (the calibration interval).

The drift value calculation is based upon the gas readings
before and after the four hours. The gas readings are
obtained using the calibration chamber as test chamber
feeding the dry test gas to the calibration chamber at a flow
rate of 10-15 mL/min.

The temperature of the test gases corresponds to the ambient
temperature (21-23 °C).

Continued on next page
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Specifications, Continued

Other approvals
and compliance
(continued)

Materials and
accessories

E5250 tcpO,
sensor

8. Specifications and ordering information

ltem

Description

Known sources of
interference

After an hour's exposure, halothane (4 % evaporated into
Carrier Gas) will interfere with the tcpO, readings of the
E5250 sensor and thereby also influence the combined
effects of non-linearity and hysteresis (beyond +6
mmHg/+0.8 kPa).

Furthermore, if the patient is treated with Halothane, this
may cause changes in the skin blood flow and in this way
interfere with the tcpO, readings.

The following substances have been tested and shown not to
influence the combined effects of non-linearity and
hysteresis (within £6 mmHg/+0.8 kPa):

e Nitrous oxide (in a gas mixture of 60 % N0, 20.9 % O,, 5
% CO,, balance N,). In the following referred to as Carrier
Gas.

e Enflurane: 5 % evaporated into Carrier Gas.
e Isoflurane: 5 % evaporated into Carrier Gas.
e Sevoflurane: 5 % evaporated into Carrier Gas.

e Desflurane: 12 % evaporated into Carrier Gas.

Biocompatibility

The suitability of the fixation ring adhesives for use on intact
human skin is supported by a series of in vitro and in vivo
evaluations.

The fixation ring adhesives meet the requirements of the
ISO 10993-1, "Biological Evaluation of Medical Devices.
Part 1: Evaluation and Testing" for surface devices
contacting intact human skin. The evaluations include cell
cytotoxicity, skin irritation and sensitization potential.

All materials and
accessories

All materials and accessories are latex-free.

The table below lists the specifications for the tcpO, sensor:

Item Description
Dimensions Diameter:
e Sensor housing: 15 mm 0.6 in
e Silver body: 9.1mm 0.36in
Height: 11.3mm 0.44in
Weight: 29g¢g 0.1 oz
Pressure on skin 0.015 g/mm® 0.05 4 Ib/sq.in
Sensor cable length 2.25m 88.6 in

8-9
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Specifications, Continued

List of symbols  The following symbols are used with the TCM4 Series monitoring system:

Symbol Explanation

“ “ Barcode
5 sHillg

)

00

27413
@_ CSA approved

us

O

o COM (communication) port

Printer

Battery

Ethernet interface connection to network. Not for phone
connection.

Power switch - Standby

Manufactured by

Type BF (body floating) equipment

> EC |8

Continued on next page
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Specifications, continued

List of symbols
(continued)

8. Specifications and ordering information

Symbol Explanation
c € Product complies with the requirements of the Medical
0459 Device Directive 93/42/EEC June 1993.

This product is a class Ila device.

A\

Caution, consult accompanying documents

h5¢

Waste of Electrical and Electronic Equipment (WEEE)

The symbol indicates that:

e Radiometer Medical ApS and its distributors within the
European Union (EU) and associated states have taken
the necessary steps to comply with the directive,
2002/96/EC on waste electrical and electronic
equipment (WEEE)

e The instrument, when reaching its end of life, must be
collected and recycled separately from other waste
according to national requirements.

Please contact your local Radiometer distributor for
instructions.

Environmental implications:

WEEE contains materials that are potentially hazardous to
the environment and to human health.

25°C
10 °C

Store between the temperatures shown on the symbol.
Example shows the temperature range between 10 and
25°C.

LOT

Lot number

Expiry date. Do not use after this date.

See instructions for use

8-11
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Accessories

TCMA400 system
accessories

Line cords

TCMA400
documentation

8-12
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Type Description Code no.
E5250 tcpO, sensor 945-605
D826 tcpO;, accessory kit that contains: 904-308

e tcpO; electrolyte solution
¢ 12 white membrane units with PP
membrane
e O-ring remover key
¢ Cleaning paper, bag with 20 pieces
D282 Fixation kit that contains: 904-891
e 4 x 25 disposable fixation rings
e 4 x 20 mL contact liquid
Description Code no.
Line Cord 115-120V, USA and JPN 615-407
Line Cord 230V, UK 615-312
Line Cord 230V, ITA 615-313
Line Cord 230V, DK 615-314
Line Cord 230V, ISR 615-315
Line Cord 230V, CHE 615-316
Line Cord 230V, other 230V countries 615-303
Line Cord 230V, AUS and NZA 615-317
Line Cord 230V, ZAF and IND 615-318
Item Code no.
Operator's manual, English 989-592
TCM4 Series service manual, English 989-579
CD-ROM with TCM400 operator's manual, English 990-590

Continued on next page
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Accessories, Continued

Additional items In addition, the following accessories are available:

Description Code no.
CAL2 standard calibration gas: 10 % CO,, balance N, 962-154
999 mL
Protection cap for E5250 sensor, white 940-419
Color code kit, 18 tags 940-844
tcpO, sensor module incl. release key 902-564
TCM4xx ETX serial adapter 636-649
12V 2AH lead-acid battery 431-018
Unassembled connector kit for hyperbaric chamber 905-660
Connector kit for ETC hyperbaric chamber 905-688
Passthrough cable 905-751
Extension cable for tcpO, sensor. Length: 3 meters (118.1 617-853
in).
NOTICE: The total length of cable between the sensor
and the TCM400 monitor must not exceed 10 meters.
Extension cable for tcpO, sensor. Length: 6 meters (236.2 617-864
in).
NOTICE: The total length of cable between the sensor
and the TCM400 monitor must not exceed 10 meters.

8-13
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9. Functional description

Overview

Introduction This chapter gives functional descriptions of:

e the construction of the tcpO, sensor and the theory behind its calibration and
measurement

e the solutions used with the system and their approximate compositions

In this chapter  This chapter covers the following topics:

The tCPO) SEMSOT ...eiiieeiiieiieieeeiteeite et ettt et e st e aeesateenteeteebeesteesseesanesneeeans 9-2
IMEASUIEIMIENIE ...ttt ettt sttt e b e bt e sbeesae e st eateebeenbeens 9-3
L1 10) 12 (o) s DO OSSO RSS RPN 9-4
Solutions and calibration Zas ..........cccceeereevieririineneree e 9-6

Traceability CertifiCate .........oovuiiriiiiiiiieeiie et 9-8
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The tcpO, sensor

The sensor The E5250 tcpO, sensor combines a heating element, temperature sensors and a
components Clark-type oxygen sensor in a single unit.

O\

D
N

)

Number Component
1 2 NTC resistors — temperature sensors
2 Platinum cathode
3 Electrolyte covering the sensor surface
4 O, permeable membrane
5 Ag reference sensor
6 Electrolyte reservoir
7 Two O-rings to secure the membrane
8 Heating element

The NTC The temperature of the sensor is sensed by the NTC resistors incorporated in the

resistors Ag reference sensor. Due to the high thermal conductivity of the silver body, the
NTC resistors respond quickly to any changes in temperature. The thermostatting
system will keep the sensor at the preset temperature.

Local When the sensor is attached to the skin, the generated heat is transferred from the

vasodilation heating element via the silver body to the skin surface. The heating produces local
vasodilation and increases the permeability of the skin to oxygen, thus making a
measurement on the skin surface possible.

9-2
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Measurement

Definition

Measurement
principle

Patient safety
features

The measurement of pO, is defined as the partial pressure (or tension) of oxygen. It
is performed as a direct polarographic measurement based on an electro-chemical
sensor chain consisting of the platinum cathode (the electrode sensor) and the
silver anode (the reference sensor).

The sensor tip is covered with a thin membrane, which stabilizes the conditions of
diffusion to the sensor. Oxygen diffuses through this membrane to the cathode
where a reduction of oxygen occurs as a result of the current-generating process:

0,+2H,0+4e”—>40H"
At the anode the following reaction takes place:
4Ag+4Cl0 > 4AgCl+4e”

The reduction of oxygen at the sensor’s cathode generates a current, which is fed
into the pO, channel where it is converted into a voltage and digitized. This digi-
tized signal is then passed on to the microcomputer where it is reconverted to
display pO, in mmHg or kPa.

In order to satisfy the requirements for patient safety, the circuitry that is
interconnected with the sensor is galvanically isolated from the rest of the system.

The TCM400 system is equipped with an extensive safety system for controlling
and for continuous surveillance of the sensor temperature:

e The microprocessor program gives an audiovisual alarm if the sensor
temperature deviates + 0.3 °C from the preset value. The error message Temp.
error is displayed.

e The sensor power consumption is permanently supervised. If it exceeds
maximum effect for more than two minutes during a measurement, the heat
switches off. The error message Heater failure is displayed. Although it is an
effective safety feature, it may cause problems if the sensor has been immersed
for more than 2 minutes in a cold disinfectant solution after calibration. The only
remedy is to raise the temperature of the solution.

o If the sensor temperature reaches 46 °C, this could indicate a short or an open
circuit in the thermostatting control loop. In this case, the monitor utilizes one of
several hardware controls to shut off immediately and permanently.
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Calibration

Calibration
process

TCMA400 operator's manual

The calibration process includes the stages described in the table:

CALIBRATION (max. duration 19 min.)

READY is displayed

Electrode A
Signal (mV)
Acceptance \4 v
Range § e hd . o
T T T T T >
1 2 3 4 5
El.Signal |  Stability T
Press Cal Heit on Rangezched<§ Chgck i ng;]u;egst);dS%Tln.
Stage Description
Heating of The sensor will typically be heated to the preset temperature
the sensor within one minute. If it has not reached this temperature within
three minutes, the computer will reject the sensor and the error
message Cal error, temperature will be displayed.
Checking the | When the sensor has reached the preset temperature, the

sensor signal
range

TCM400 system checks the sensor pO, signals. If they are not
within a specified range within 1 minute, the monitor rejects the
sensor and the error message Cal error, sensitivity will be
displayed.

pO, value

adjustment

The pO, measurement is performed on atmospheric air, and the
pO, value is adjusted to the pO, value of atmospheric air.

Continued on next page
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Calibration, continued

Calibration Stage Description
process - .
. Sensor The TCM400 system checks the sensor stability for maximum
(continued) o . . ) . .
stability 10 minutes until the change in the sensor signal is less than 1 %
check compared with the signals registered 1 minute and 30 seconds
earlier.

If the stability criterion is not fulfilled, the TCM400 system
rejects the sensor and the error message Cal error, drift is
displayed.

If the stability is accepted, the TCM400 system displays Ready.
The sensor signal range check continues during the stability
check. If, during the stability check, the pO, signal exceeds the

sensor signal range limits, the error message Cal error, drift will
be displayed.
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Solutions and calibration gas

Solutions

Zero point
check gas

9-6

The following solutions are used with the TCM400 system:

Solution Description
tcpO, Use: To be applied on the clean sensor surface.
electr.olyte Composition: 1,2-propanediol, potassium chloride, sodium
solution, .
hydrogen carbonate and deionized water.
10 mL
Storage: At room temperature or below.
Stability: Expiration date and lot no. are printed on a
separate label on the bottle.
Contact liquid, | Use: To establish contact between the skin and the
20 mL sensor during in vivo measurements.
Composition: 1,2-propanediol and deionized water.
Storage: At room temperature or below.
Stability: Expiration date and lot no. are printed on a

separate label on the bottle.

NOTICE: Keep the bottle caps on when bottles are not in use.

The CAL2 standard calibration gas:

Use: To check the sensor zero current.

Composition: 10 % CO,, with N, as balance gas.

Storage: At room temperature.

Volume: 1 L cylinder (blue label).

Stability: Expiration date and lot no. are printed on a separate label on the
cylinder.

WARNING - Risk of explosion

Calibration gas cylinder: Contents under pressure. Do not puncture. Do
not use or store near heat or open flame. Exposure to temperatures above
50 °C may cause contents to vent or cause bursting. Never discard
container into fire or incinerator as it may cause an explosion.

A WARNING - Risk of explosion
Before discarding an empty calibration gas cylinder, remove the safety
valve using the valve key (code no. 922-509). If you do not do this, the
calibration gas cylinder may burst if exposed to heat.
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Traceability certificate

Certificate of Traceability

Product name: CAL2 standard calibration gas
Type: 10 % COa, balance N3 999 mL
Code: 962-096

Traceability of parameters:

Parameter Unit Traceable to Ulflf:l:::aljifl'lj’)r
Primary, gravimetrically prepared

CcO, mol % standards. Traceable to NIST traceable C o 20.02
weights.
Primary, gravimetrically prepared

0, mol % standards. Traceable to NIST traceable +0.03
weights.

Certification: Each lot of this product has been tested, and the nominal values, specified on
the label of this product, have been established with the above traceability.

]}jmé }-6‘1&%*04%’\\

H.B. Kristensen
Head of Chemical Reference Laboratory

The traceability of the above parameters is fully described in booklet AS 117: Traceability to
the Primary Reference Standards at Radiometer, available from Radiometer.

Radi T™ s a trad k of Radi AJS.
©Radiometer A/S, DK-2700 Brenshaj, Denmark, 2004, All Rights Reserved. RADIOMETER =
990-348 » 200409A COPENHAGEN

9-7



9. Functional description TCMA400 operator's manual

9-8



TCM400 operator's manual

Index

A

accessories 8-13

additional items 8-14

advanced print 3-11, 3-17
advanced printer setup 3-9
advanced trend table report 6-21
4-2

Ambient temperature  4-3
anode 9-3

application procedure  6-4
approvals 8-7

arrow touch keys 2-11
automatic numbering  2-3
auxiliary setup 3-7, 3-12, 3-13

B
backlight 3-18

barometer
recommendation....................... 5-2

barometric pressure 2-7

battery
chang@ing.........cccecveevvevieenvennnnns 4-9
fUNCHion ....cceevvveviirieeiieieeiene 2-4
INAICAtOr ..covveieiieeiieeeiee e, 2-2
installing.........ccceeveveevieencneenns 4-7
level ..o 4-7
level indicator..........cccceeevennnen. 2-5
........................................... 4-7,4-8
running the monitor on battery
power alone..........ccoecvevevenennen. 4-7
EYPC ettt 4-7

body chart 3-17
bypass calibration 3-13
byte format 6-29

C

calculating the calibration value 5-5
calibration 5-1

chamber.......cccccooviiiiicinenen. 2-2
frequency....cccoceeeveecreeciieniieninnn, 5-2
PIOCESS..eeeuvvieiieeeieeeeieerreeenaeens 9-4
with atmospheric air................. 5-3

cathode 9-2,9-3

1-3

certificate of traceability 9-8

change view program  3-3

Clark-type sensor 9-2

cleaning
calibration chamber................ 4-11
the sensor and cable ............... 4-14
the exterior ......ccveveeevveveenenne. 4-11

touch SCreen......coevvveveeeeeeeeennn.. 4-11

Index

contact liquid 6-4
continuous data output 6-23
CSA 8-7

current generation 9-3
curve scales  3-9
D

data dump 6-27

data export 6-27

Data Management System 6-8
data/time setup 3-14

date/time 3-18

date/time setup 3-12

default settings 3-17

dialog box messages  7-7

disinfecting
sensor and first part of cable ..4-15
last part of sensor cable.......... 4-17
disinfection
frequency for exterior............. 4-12
outer surfaces ..........coeceeeeurenns 4-12

disinfection solutions
recommended for sensor and cable

recommended for exterior...... 4-11
DMS 6-7

E

EMC approvals and compliance 8-4
Enriched oxygen atmosphere 4-2
4-2

Environmental requirements ~ 4-3
error messages 7-3

Ethernet 2-4
event 2-7, 2-10
marking .......c.cceevveevveeecveeennnnn 6-13
event list
configuration...........cccceerveneen. 6-14
events
in printed report............cveene... 6-19
list of available....................... 6-13
Excel 6-26, 6-27,6-30
control characters.................... 6-29
general information................. 6-29
patient ID........cccocveviniienne 6-29
F

fixation kit 6-4
fixation ring  6-4
Flammable anesthetics 4-2
fluctuations 5-5

functional description 9-1



Index

H

handle 2-2
headline field 2-5
heating element 9-2
holder for cable 2-2
humidity correction factor 3-
13, 3-18, 5-6
4-2
Hyperbaric chamber 4-2
HyperTerminal 6-24, 6-27
hyperthermia 6-2, 6-3

IEC 8-7
in vivo monitoring 6-1, 6-4
installation 4-1
installing

TCM400 monitor ..................... 4-4
intended use  1-2

K
keyboard 6-10
L

legal notices  1-2
limitations 1-2
Line fuse 2-4

M

main menu structure  3-2
maintenance 4-1
marking of event 6-13
measurement of pO, 93
measurement principle 9-3
measuring site 6-2, 7-3
measuring temperature 6-2
membrane

replacement frequency ........... 4-13
membraning a sensor  4-14
menu structure 3-1
module configurations 2-3
module release 2-4

N

name 1-2

normal view  3-3, 3-4
1-3

NTC resistors  9-2

O

on-screen keyboard 6-10
operating requirements 4-2
operator
ACTIONS .ot 7-2
Profile.....ccceevvienciiieiieeie e, 1-2

TCM400 operator's manual

P

parallel port ~ 6-18
password 3-12
patient DMS  6-7
patient ID 6-8

nExcel ...cooeeviiiiiiiiiieies 6-29
patient safety 9-3
platinum cathode 9-3
pO;
cal value .......cceveiniiniiniin, 2-7
101111 AR 3-13, 3-18
value adjustment ...................... 9-4

power socket 2-4

power switch  2-4
precautions 1-3

preset temp 2-7

print start/stop time 3-17
print time interval 3-17
printer setup  3-7, 3-9
printing 6-18

EVENLS oot 6-19
parallel port........ccceeevvereennnne 6-18
USB ports......coocveeeveeenieennnenn 6-18
R
recharging the battery 4-8
reconfiguration
of sensor modules..................... 4-5
reference sensor9-2
Regional Perfusion Index 2-3
4-2, 5-5
Relative humidity 4-3
reports
advanced trend table............... 6-21
simple trend table................... 6-20
trend CUrve.......cccevveeeenenieennens 6-22
Requirements
ambient temperature................. 4-3
environmental..............cccceeeenee. 4-3
relative humidity ...........ccc...... 4-3
ventilation.........ceeeeeieeneeneeen. 4-3
restore default 3-15
restoring defaults 3-17

restricted use  6-2
rights reserved 1-2

S

screen configuration  2-5
self-check 3-15

sensor
module........coceeeeeen, 2-2
module release........coceeeunnnnnnnne. 4-6

preparing to replace membrane.. 4-
13



TCM400 operator's manual

signal range ........ccceevveveeereveennenn 9-4
SOCKEL .evvvieeeeeeeeeeeee e, 2-4
10751 1= 4-17
temperature.............. 3-7,3-17,9-3
to membrane..........ccc.oeoeeun..... 4-14

sensor modules
reconfiguration 4-5

serial data output 3-13, 3-18
data export.......ccceevververnennnn. 6-27
standard .......ccceeeiiiiiieene. 6-23

serial port (RS232) 2-4
service mode  3-7, 3-12, 3-16
session 6-7

session number 6-8

setup programs 3-1, 3-7
simple trend table report6-20

SmartPrint 6-15, 6-17, 6-18
solutions 9-6
specifications
TCM400 monitor ..................... 8-2
1767010 Z3STST1 110 ) 8-10

stability check 9-5
standard data output ~ 6-23
starting and stopping timer 6-11

storing
the Sensor.......ccceeveereeeieennenne. 4-17
symbols 8-11
T
TCM400 monitor
FrONt . 2-2
(<121 SRR UOP 2-4
technical setup 3-7, 3-12
temperature sensor 9-2
temperature setting 3-7
time span 3-6
timer mode 3-18

timer setup 3-7,3-8

timer-active measurements only 3-5,
3-6, 3-17

timers 6-11

touch key field 2-7

touch key glossary 2-9

Index

touch screen ~ 2-2
traceability certificate  9-8

trend arrow 3-17
trend curve report 6-22
trend curve scale options 3-17

trend curve time span  3-17

trend curve view 3-3, 3-6, 6-
16

trend table time interval 3-17

trend table view 3-3, 3-5, 6-15

troubleshooting 7-1
dialog box messages................. 7-7
pure text messages ........ceeveeenne 7-9
the TCM400 monitor ............... 7-2

tutorials 2-8

U

Unicode characters 6-29
USB ports 2-4,6-18
user setup 3-7,3-8
utilities 3-7, 3-12, 3-15

V

4-2

Ventilation requirements 4-3
view field 2-7

view options  3-3

NOIMAl ..o, 3-4

trend CUIVE. ....eveene, 3-6

trend table.........oooeeveeieiiiiinnnns 3-5
A\

warnings 1-3

Waste of Electrical and Electronic
Equipment 8-12

WEEE 8-12

what is what ~ 2-1

Zz

zero current 5-7
zero point check



Index TCM400 operator's manual



TCM400 operator's manual Date of issue

Date of issue

Radiometer representative: Manufacturer:

RADIOMETER @)}

Radiometer Medical ApS
. Akandevej 21
If you have any questions or need 2700 Bronshoi
assistance, please contact your local Denmark
Radiometer representative. www.radiometer.com

TCMA400 Transcutaneous pO,
Monitoring System operator’s manual

from software version 4.2

Publication 201004
Edition N
Code number 989-592

C€

0459






	TCM400 operator's manual
	Table of contents
	1.  Introduction
	Overview
	Name, intended use and limitations
	Symbols used in the manual

	2.  What is what 
	Overview
	TCM400 monitor – front 
	TCM400 monitor – rear
	The screen: general elements
	Online tutorials
	The touch key glossary

	3.  Menu structure and setup programs
	Overview
	Menu structure
	The change view program
	Normal view
	Trend table view
	Trend curve view

	The setup program
	User setup
	Technical setup
	Default settings


	4.  Installation and maintenance
	Overview
	Operating requirements
	Installing the monitor
	Shutting down the monitor
	Cleaning the monitor
	Preparation and maintenance of the sensor

	5.  Calibration
	Overview
	General information
	Calibration with atmospheric air
	Checking the sensor zero current

	6.  In vivo monitoring
	Overview
	General Information
	In vivo monitoring
	Trend table view
	Trend curve view
	How to print
	Serial data output: standard
	Serial data output: data export

	7.  Troubleshooting
	Overview
	The monitor

	8.  Specifications and ordering information
	Overview
	Specifications
	Accessories

	9.  Functional description
	Overview
	The tcpO2 sensor
	Measurement
	Calibration
	Solutions and calibration gas
	Traceability certificate

	Index

	Date of issue



