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Intellectual Property Statement

SHENZHEN MINDRAY BIO-MEDICAL ELECTRONICS CO., LTD. (hereinafter called Mindray)
owns the intellectual property rights to this Mindray product and this manual. This
manual may refer to information protected by copyright or patents and does not convey
any license under the patent rights or copyright of Mindray, or of others.

Mindray intends to maintain the contents of this manual as confidential information.
Disclosure of the information in this manual in any manner whatsoever without the
written permission of Mindray is strictly forbidden.

Release, amendment, reproduction, distribution, rental, adaptation, translation or any
other derivative work of this manual in any manner whatsoever without the written
permission of Mindray is strictly forbidden.

m|ndray is the trademark, registered or otherwise, of Mindray in China and other
countries. All other trademarks that appear in this manual are used only for
informational or editorial purposes. They are the property of their respective owners.

This posting serves as notice under 35 U.5.C.§287(a) for Mindray patents: http://
www.mindrayna.com/patents.

Manufacturer’s Responsibility

Contents of this manual are subject to changes without prior notice.

Mindray is responsible for the effects on safety, reliability and performance of this
product, only if:

B allinstallation operations, expansions, changes, modifications and repairs of this
product are conducted by Mindray authorized personnel;

B theelectrical installation of the relevant room complies with the applicable
national and local requirements;

B the productis used in accordance with the instructions for use.

WARNING

Only skilled/trained clinical professionals should operate this equipment.

It is important for the hospital or organization that uses this equipment to
perform a recommended service/maintenance plan. Neglect of this may
result in machine breakdown or personal injury.
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Service

Mindray maintains a network of service representatives and factory-trained distributors.
Prior to requesting service, perform a complete operational check of the instrument to
verify proper control settings. If operational problems continue to exist, contact Mindray
service.

In North America contact the Service Department at (800) 288-2121, ext: 8116 for
Technical Support or (201) 995-8000 for assistance in determining the nearest field
service location.

Please include the instrument model number, the serial number, and a description of the
problem with all requests for service.

Any questions regarding the warranty should be directed to the local sales or service
representative.

Company Contact

Manufacturer: Shenzhen Mindray Bio-Medical Electronics Co., Ltd.

Address Mindray Building, Keji 12t Road South, High-Tech Industrial Park,
Nanshan, Shenzhen, 518057, P.R. China

Website www.mindray.com

E-mail Address: service@mindray.com

Tel: +86 755 81888998

Fax: +86 755 26582680

Distributor: Mindray DS USA, Inc.

Address: 800 MacArthur Boulevard, Mahwah, New Jersey, 07430 USA

Tel: 1.800.288.2121, 1.201.995.8000

Website: www.mindray.com
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Preface

Manual Purpose

This manual contains the instructions necessary to operate the product safely and in
accordance with its function and intended use. Observance of this manual is a
prerequisite for proper product performance and correct operation and ensures patient
and operator safety.

This manual is based on the maximum configuration and therefore some contents may
not apply to the product. If you have any question, please contact Mindray.

This manual is an integral part of the product. It should always be kept close to the
equipment so that it can be obtained conveniently when needed.

Intended Audience

This manual is geared for clinical professionals who are expected to have a working
knowledge of medical procedures, practices and terminology as required for monitoring
of patients.

Hlustrations

Allillustrations in this manual serve as examples only. They may not necessarily reflect
the setup or data displayed on the monitor.

Conventions

| | Italic text is used in this manual to quote the referenced manuals, chapters,
sections and formulas.

B Bold textis used to indicate the screen texts and names of hard keys.

B —isused toindicate operational procedures.
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1 Safety

1.1 Safety Information

WARNING

Indicates a potential hazard or unsafe practice that, if not avoided, could
result in death or serious injury.

CAUTION

Indicates a potential hazard or unsafe practice that, if not avoided, could
result in minor personal injury or product/property damage.

NOTE

Provides application tips or other useful information that does not involve
patient or user risk.

1.1.1 Warnings

WARNING

®  This equipment is used for a single patient at a time.

®  To avoid explosion hazards, do not use the equipment in the presence of
oxygen-rich atmospheres, flammable anesthetics, or other flammable
agents.

® Do nottouch the equipment’s metal parts or connectors when in contact with
the patient; otherwise patient injury may result.

® MR unsafe: the VS series vital signs monitor is not intended to be used within
the Magnetic Resonance (MR) environment.

°

Before connecting the equipment to the mains power, ensure that the
voltage and frequency ratings of the power line are the same as those
indicated on the equipment’s label or in this manual.
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Before putting the system into operation, the operator must verify that the
equipment, connecting cables, and accessories are in correct working order
and operating condition.

®  To avoid risk of electric shock, the equipment must only be connected to
mains power with protective earth, or operated on battery power.

Do not touch the patient and live parts simultaneously. Otherwise patient
injury may result.

Do not open the equipment housings. All servicing and future upgrades must
be carried out by trained and authorized personnel.

® Do notrely exclusively on the audible alarm system for patient monitoring.
Turning the alarm volume to a low level or off may result in a hazard to the
patient. Always keep the patient under close surveillance.

®  Alarm settings should be customized according to patient situations.

® Do not place the equipment or accessories in any position that might cause it
to fall on the patient.

® Do not start or operate the equipment unless the setup was verified to be
correct.

To avoid inadvertent disconnection, route all cables in a way to prevent a
stumbling hazard. Wrap and secure excess cabling to reduce risk of
entanglement by patients or personnel.

®  The physiological data and alarm messages displayed on the equipment are
for reference only and cannot be directly used for diagnostic interpretation.
The equipment should not be used as the sole basis for medical decisions. It
must be used in conjunction with clinical signs and symptom. If any
measurement seems questionable, first check the patient’s vital signs by
alternate means and then check the equipment for proper functioning.

® Do not come into contact with the patient during defibrillation. Otherwise
serious injury or death could result.

®  The equipment should not be used as the sole basis for medical decisions. It
must be used in conjunction with clinical signs and symptom. If any
measurement seems questionable, first check the patient’s vital signs by
alternate means and then check the equipment for proper functioning.

® Do not use the multiple portable socket outlets (MPSO) or AC mains
extension cords. Insure that the sum of the individual ground leakage
currents does not exceed the allowable limits.

1.1.2 Cautions

CAUTION

®  Use only parts and accessories specified in this manual.
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Disposable accessories are not designed to be reused. Reuse may cause a risk
of contamination and affect the measurement accuracy.

Ensure that the equipment is supplied with continuous electric power during
operation from the mains power or batteries. Sudden power failure may
cause data loss.

When no battery is installed, ensure that the monitor is supplied with
continuous electric power during operation. Sudden power failure may lead
to data loss.

Store and use the equipment in specified environmental condition. The
monitor and accessories may not meet the performance specification due to
aging, stored or used outside the specified temperature and humidity range.

Magnetic and electrical fields are capable of interfering with the proper
performance of the equipment. For this reason make sure that all external
devices operated in the vicinity of the equipment comply with the relevant
EMC requirements. Mobile phones, X-ray equipment, and MRI devices are
possible sources of interference as they may emit higher levels of
electromagnetic radiation.

Always install or carry the equipment properly to avoid damage caused by
drops, impacts, strong vibrations or other mechanical forces.

Dry the equipment immediately in case of rain or water spray.

Some settings are password protected and can only be changed by
authorized personnel. Contact your department manager or biomedical
engineering department for the passwords used at your facility.

Do not loop the patient cabling into a tight coil or wrap around the device, as
this can damage the patient cabling.

Dispose of the package material as per the applicable waste control
regulations. Keep it out of children’s reach.

At the end of its service life, the equipment, as well as its accessories, must be
disposed of in compliance with the guidelines regulating the disposal of such
products. If you have any questions concerning disposal of the equipment,
please contact Mindray.

1.1.3 Notes
NOTE

The equipment software copyright is solely owned by Mindray. No
organization or individual shall resort to modifying, copying, or exchanging
it or to any other infringement on it in any form or by any means without due
permission.

Put the equipment in a location where it can be easily viewed and operated.
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The equipment uses a mains plug as isolation means to the mains power. Do
not locate the equipment in a place difficult to access the mains plug.

During normal use, the operator is expected to face the front of the
equipment.

Remove the battery before shipping the monitor or if it will not be used for
an extended period of time.

The software was developed in compliance with IEC62304, to minimize the
possibility of hazards arising from software errors.

This manual is based on the maximum configuration and therefore some
contents may not apply to the product. If you have any question, please
contact Mindray.

Observance of this manual is a prerequisite for proper product performance
and correct operation and ensures patient and operator safety.

Keep this manual in the vicinity of the equipment so that it can be referenced
when needed.

1.2 Equipment Symbols
Some symbols may not appear on your equipment.
Caution Serial number
Refer to instruction manual/ Date of manufacture
booklet
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Graphical record Alarm Reset

>

NIBP Start/Stop key Admit patient

==
F

Stand-by Computer network

Temperature limit

Atmospheric pressure limitations Humidity limitations

B> e

-
-~

This way up Keep away from rain

..

Fragile, handle with care Stacking limit by number

S
\S

O
N
2]

il

y

Plastic identification symbol

Non-ionizing electromagnetic
<(( . ))) radiation

Authorized representative in
the European Community

R

Dispose of in accordance to your
country’s requirements

Manufacturer MR Unsafe (magnetic
resonance)

TrueBP is Mindray's new non-invasive blood pressure measurement algorithm
using linear inflation technology, which can measure the blood pressure
quickly and comfortably during cuff inflation.

TrueTemp™ is Mindray's new prediction algorithm to measure body
temperatures accurately and quickly.
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2 Equipment Introduction

2.1

2.2

Indications for Use

The VS 9 Vital Signs Monitors are intended for monitoring, displaying, reviewing, storing,
alarming, and transferring of multiple physiological parameters including Temperature
(Temp), Pulse Oxygen Saturation (SpO,), Pulse Rate (PR), Non-invasive Blood Pressure
(NIBP), Carbon Dioxide (CO,). All the parameters can be monitored on single adult,
pediatric, and neonatal patients.

The monitors are to be used in healthcare facilities by clinical professionals or under their
guidance. They should only be used by persons who have received adequate training in
their use. The VS 9 Vital Signs Monitors are not intended for helicopter transport,
hospital ambulance, or home use.

NOTE

®  This manual is based on the maximum configuration and therefore some
contents may not apply to the product. If you have any question, please
contact Mindray.

Applied Parts

The applied parts of the monitor are:
B SpO,sensor

B  Temp probe
W NIBP cuff
|

CO, sampling line/nasal sampling cannula
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2.3 Main Unit

2.3.1 Front View

(1 Alarm lamp
When a physiological alarm or technical alarm occurs, this lamp lights and flashes
corresponding with the alarm priority:
« High priority alarms: the lamp quickly flashes red.

«  Medium priority alarms: the lamp slowly flashes yellow.
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(4) Battery indicator
+ Yellow: the battery is being charged.

« Green: the battery is fully charged.
« Flashing green: the monitor operates on battery power.
« Flashing yellow: the battery is malfunctioning.

« Off: no battery is installed, or the monitor is powered off and no AC power is
connected.

2.3.2 Side View

[ ]

(1) Handle

2) Recorder

(3) Connector for SpO, cable
(4) CO, gas outlet

(5) Connector for CO, sampling line
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(6) Power switch
« Pressing this switch turns on the monitor.

« When the monitor is on, if no measurement is being performed, pressing this
switch enters standby mode.

« When the monitor is on, pressing and holding this switch for above 3 seconds
turns off the monitor.

An indicator is built in this switch. It turns on when the monitor is on and turns off
when the monitor is off.

(7) Connector for NIBP cuff

2.3.3 Rear View

Q)] Equipotential grounding terminal
When using the monitor together with other devices, connect their equipotential
grounding terminals together to eliminate the potential difference between them.

2) USB connectors
Connect approved USB devices, for example the keyboard, mouse, and barcode
reader.

(3) Network connector

Itis a standard RJ45 connector which connects the monitor to the central
monitoring system (CMS) or other network devices.

Multi-function connector

GRS

External battery connector

G)

AC power input
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3 Getting Started

3.1 Equipment Preparation Safety Information

WARNING

®  Use only installation accessories specified by Mindray.

®  Connect only approved devices to this equipment. Devices connected to the

equipment must meet the requirements of the applicable IEC standards (e.g.
IEC 60950 safety standards for information technology equipment and IEC
60601-1 safety standards for medical electrical equipment). The system
configuration must meet the requirements of the IEC 60601-1 medical
electrical systems standard. Any personnel who connect devices to the
equipment’s signal input/output port are responsible for providing evidence
that the safety certification of the devices has been performed in accordance
to the IEC 60601-1. If you have any questions, please contact Mindray.

The monitor and parameter monitoring accessories are suitable for use
within the patient environment. For other equipment and accessories
connected to the monitor, consult corresponding manufacturers for the
suitability within the patient environment.

If it is not evident from the equipment specifications whether a particular
combination with other devices is hazardous, for example, due to summation
of leakage currents, please consult the manufacturer or an expertin the field.
A determination must be made that the proposed combination will not
negatively affect the devices themselves or the patient's safety.

If the accuracy of any value displayed on the monitor, central station, or
printed on a report is questionable, determine the patient’s vital signs by
alternative means. Verify that all equipment is working correctly.

CAUTION

The equipment should be installed by Mindray authorized personnel.

When disposing of the packaging material, be sure to observe the applicable
waste control regulations and keep it out of children’s reach.

Before use, verify whether the packages are intact, especially the packages of
single use accessories. In case of any damage, do not apply it to the patient.

Avoid rough handling during transport.
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3.2

Make sure that the equipment operating environment meets the specific
requirements. Otherwise unexpected consequences, e.g. damage to the
equipment, could result.

®  Observance of this manual is a prerequisite for proper product performance
and correct operation and ensures patient and operator safety.

NOTE

®  This manual is based on the maximum configuration and therefore some
contents may not apply to the product. If you have any question, please
contact Mindray.

®  Putthe equipment in a location where it can be easily viewed and operated.

®  Keep this manual in the vicinity of the equipment so that it can be referenced
when needed.

®  Save the packing case and packaging material as they can be used if the
equipment must be reshipped.

°

Many settings in the patient monitor are password protected. It is
recommended to change the default passwords and keep the passwords
safe. Passwords should only be changed by authorized personnel. Contact
the department manager or biomedical engineering department for the
passwords used at the facility.

Unpacking and Checking

Before unpacking, examine the packaging carefully for signs of damage. If any damage is
detected, contact the carrier, distributor, or Mindray.

If the packing case is intact, open the package and remove the equipment and
accessories carefully. Check all materials against the packing list and check for any
mechanical damage. Contact Mindray in case of any problems.
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3.4.2 Connecting the AC Mains

The monitor is powered by an AC power supply. Before connecting the equipment to
the AC mains, check that the voltage and frequency ratings of the power line are the
same as those indicated beside the AC power input.

To use the AC power source, follow this procedure:

1. Connect the female end of the power cord with the AC power input.
2. Connect the male end of the power cord with a wall AC outlet.

3. Checkthat the AC indicator is on.

The AC indicator is off if the AC mains is not connected. When AC mains is connected,
the AC indicator is illuminated in green.

WARNING
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The monitor supports the following two types of card readers:
B RFIDeas, RDR-80531BKU

| RF IDeas, RDR-805H1AKU-X-C72

To set up the card reader, follow this procedure:

1. Configure the card reader to work with your Clinician card. For detailed
instructions, refer to the user manual of the card reader.

2. Connect the card reader to the monitor via the USB connector.
3. On the monitor, set the MLDAP server as described in 17.15.13 Setting MLDAP.

4,  Test the server connection as described in 17.15.14 Testing MLDAP Server Connec-
tion.

5. Setthe clinician login as described in 17.3.1 Setting Clinician Login. Make sure the
settings of Clinician Login and Imprivata Domain on the monitor are the same
with the settings on the Imprivata server.

If your card reader has problem scanning your card after long time use, perform the
above procedure again to re-set your card reader.

3.5 Turning on the Monitor

Before beginning measurement, turn on the monitor, and perform the following
inspections:

1. Check the monitor for any mechanical damage. Make sure that all external cables,
plug-ins and accessories are properly connected.

2. Connect the power cord to the AC power source. Make sure the battery power is
sufficient if the monitor is powered by the battery.

3. Press the power switch to turn on the monitor.

The monitor automatically performs a self test at startup. Check that the alarm tone is
heard and the alarm lamp illuminates, one after the other, in red, yellow, and cyan. This
indicates that the visible and audible alarm indicators function correctly.

CAUTION

Check that visual and auditory alarm signals are presented correctly when
the equipment is powered on.

Do not use the monitor on a patient if you suspect it is not working properly,
or if it is mechanically damaged. Contact the service personnel or Mindray.

3.6 Start Wizard

When the monitor is started for the first time, a start wizard is launched to help set up
your monitor. You can:
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3.7

3.7.1

3.7.11

B Setthe system language: select a language from the list and then select = .
W Setthe Temp type: select the Temp module of your monitor and then select = .
B Select Import Configuration if a preferred configuration has been exported and

saved in a USB drive. For details, refer to 16.5.2 Importing a Configuration.
HM  Select Create New Configuration to:

€ Setthe system time: for details of the settings, see 3.9.5 Setting the Date and
Time.

€ Set parameter units: for details of the settings, see 17.9 Setting Parameter
Units.

@ Setthe department of your monitor: the default configurations are
department-oriented. Select a department and then select = .

After completing the above settings, you can select:
B Restart to use: the monitor restarts and enters normal working mode.

B Advanced Settings: you can continue to set the network and workflow. For more
information about workflow setting, refer to 3.9.1 Setting the Workflow.

H  Export Configuration: you can export the current configuration to a USB drive.
Before selecting this option, connect a USB drive to the USB connector first. For
details, refer to 16.5.1 Exporting a Configuration.

Operation and Navigation

Everything needed to operate the monitor is on its screen. Almost every element on the
screen is interactive. Screen elements include parameter values, waveforms, quick keys,
information fields, alarms fields and menus. Often you can access the same element in
different ways. For example, you can access a parameter dialog by selecting
corresponding numeric area or waveform area, or by selecting the Main Menu quick key
and then Setup from the Parameters column.

Using the Touchscreen

The monitors are configured with touchscreen. You can touch the screen or swipe across
the screen with your fingers to operate the monitor.

Tapping or Swiping across the Screen
B Tapping the screen

€ Toselect an item from menus or lists, or select a quick key, tap on it with your
finger.

€  To enter a parameter menu, tap the corresponding numeric area or
waveform area. For example, select the NIBP area to enter the NIBP menu.

B Swiping across the screen with a single finger:

€ To scroll through a list or a menu, swipe up or down.
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3.7.1.2

3.7.2

3.73

€ To show more pages of a screen, such as the Main Menu screen, swipe left
or right to switch between the two setup pages.

Locking the Touchscreen
To avoid accidental use, you can temporarily disable the touchscreen by holding and
pressing the Main Menu quick key and sliding as directed by the arrow. When the

touchscreen is locked, the Main Menu quick key changes to @ .

The touchscreen lock period is configurable. To do so, follow this procedure:
1. Select the Main Menu quick key — from the Display column select Display.
2. SetScreen Lock Duration.

* 1 min, 30 sec, 20 sec or 10 sec: a countdown clock is displayed after the
touchscreen is locked. When the preset time is reached, the touchscreen is
enabled.

€ Permanent: the touchscreen can only be enabled manually.
If you need to manually enable the touchscreen, follow this procedure:
1. Tap anywhere on the touchscreen.

2. Press £ andslide it to the [E] position.

CAUTION

®  Check that the touchscreen is not damaged, broken, or loose. If there is any
sign of damage, stop using the monitor and contact the service personnel.

®  Wipe off the water on the touchscreen in case of rain or water spray.

Using the On-Screen Keyboard
The on-screen keyboard enables you to enter information:
B Enter the information by selecting one character after another.

B Select the Backspace key <= to delete single characters or select x to delete
the entire entry.

B Select the Caps Lock key 4@ to access uppercase letters.
B Select the Enter key =) to confirm the entry and close the on-screen keyboard.

B Select @ to show the password that has been input.

Using the Barcode Reader

The monitor supports both a linear (1D) barcode reader and two-dimensional (2D)
barcode reader. The barcode reader is connected to the monitor through the USB
connector.
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If you are using the Mindray custom 2D barcode reader (Model HS-1R, HS-1RS or HS-1M),
before using it for the first time, clear old data formats and configure the barcode reader.

To do so, follow this procedure:
1. Scan the engineering barcode to clear the previous data format.

2. Scan the 2D engineering barcode which contains the hospital’s data format.

NOTE

®  Contact the scanner manufacturer or Mindray to obtain the barcodes for
clearing data formats and programming the hospital’s data format.

3.8 Screen Display
3.8.1 Main Screen
| (5)
(1 (6)
)
(2) (8)
3)
(4)
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Workflow area: displays the current workflow. Select this area and you can switch to
another workflow.

Patient information area: displays patient information, including patient ID, name,
gender and so on. The displayed patient information is configurable. Selecting this
area enters the Patient Management menu.

Parameter area: displays parameter values, waveforms, alarms and so on. Selecting
a parameter area displays the corresponding parameter menu.

Quick key area: displays quick keys. These keys may vary according to the workflow
settings.

Alarm information area: displays physiological alarms on the above, and prompt
messages and technical alarms at the bottom.

System status information area: displays symbols indicating the battery status,
network status, blue tooth status etc.

System time: displays the current system time.

Clinician information: displays login information of clinician. Select this area to log
in or out.

3.8.2 Dialogs

All dialogs have similar style and structure, see the figure below:

M
)

— (5

Dialog heading
Subdialog tabs
Main body area: includes dialog items and options.

Operation buttons
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(5) Exit button: closes the current dialog.

(6) Switch:
« Green: the switch is on.

« Gray: the switch is off.

3.8.3  Quick Keys
The monitor provides quick keys for you to quickly access some functions. The quick key
area is located at the bottom of the screen. These keys may vary according to the
workflow settings.
The following table shows available quick keys.
Symbol Label Function Symbol | Label Function
Enters the Review * Displays the
Review dialog. |I'|+ Patient patient list.
Saves the input Clears all input
Save information. : Clear information.
Enters the main Shows more
Main menu. quick keys.
@ Menu More
Shows the next Shows the
Next screen. Back previous
screen.
Pauses the Resets the
Alarm N X Alarm
Pause physiological alarms. _ﬂ. Reset alarm system.
Targeted Enters the Targeted Goal screen.
Goal
3.8.44 On-screen Symbols
The following table lists the on-screen symbols:
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3.9

3.9.1

Description

Description

Adult, male (blue)

Adult, female (pink)

Pediatric, male (blue)

Pediatric, female (pink)

Neonate, male (blue)

Neonate, female (pink)

L[t [+ ]=i

Wired network is
connected.

Wired network is not
connected.

All the alarms are paused.

’
»
s

I

Individual physiological
alarms are turned off or the
monitor is in the alarm off
status.

Audible alarm tones are
paused.

Alarms are acknowledged
and the alarm is reset.

B | BB

Audible alarm tones are
turned off.

CMS is connected. Press this
button to select another
available CMS, if any.

Wireless network is
connected. The solid part
indicates network signal
strength. Press this button
to select another available
network, if any.

Wireless network cannot be
connected.

Bluetooth device is
connected.

Bluetooth function is
enabled.

Configuring the Monitor

Configure the monitor before putting it in use.

Setting the Workflow

Workflow is a configuration user-definable basing on daily tasks to simplify the use of

the monitor.
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You can set the screen layout to select parameters displayed on the main screen and
their positions.

You can also make preferential settings for each parameter. For workflows under
Continuous Monitoring, you can change alarm settings.

Every time you switch to a workflow, the pre-defined settings are loaded.

3.9.1.1 Accessing the Workflow Setup Menu
Access the Workflow Setup menu in the following ways:
B Select the Main Menu quick key — from the Configuration column select
Workflow — input the required password — select «gJ .
B Select the Main Menu quick key — from the Configuration column select
Manage — input the required password — select 4 — Workflow Setup.
In the Workflow Setup menu, the currently set workflows are listed under the work
modes. You can:
| | Select C’J to change the current workflow settings.
B Select to add a copy of the current workflow.
W Select @ to delete a workflow.
B Select Add Workflow to create a new workflow.
NOTE
®  You can save up to 10 workflows.
3.9.1.2 Setting the Screen Layout
To set the parameters and their positions to be displayed on the screen, follow this
procedure:
1. In the Workflow Setup menu, select E’J on the right of the workflow to be set.
2. Select an area, and then from the popup list select the parameter to be displayed.
€ You can set up to 3 pages of screens and each page displays up to 4 rows of
parameters, corresponding to the parameter areas displayed on the main
screen.
)
¢  Select /; to lock or unlock the first parameter of the first page. If locked, a
ﬂ is displayed and this parameter is displayed as the first parameter of
each page.
¢  Select to change the current row to a two-tile display area. The
previously selected parameter will be changed to Off.
4 Select Jll to change the current row to an undivided display area. The
previously selected parameters will be changed to Off.
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3.9.13

Changing Parameter Settings

After setting the screen layout, you can make preferential settings for each parameter on
the monitor. To access the Parameters Setup menu, in the Edit Workflow menu, select
Parameters Setup.

The settings under the tabs might be different for different departments and work
modes. For details, see the table below:

Tab Menu Item Description Work Mode
NIBP NIBP End Tone If enabled, a reminder tone is issued at the Both
completion of NIBP measurement.
Display Format Selects the type and sequence of displayed Both
NIBP readings.
Initial Pressure Sets the initial cuff inflation pressure for adult, | Both
(Adult, Ped, Neo) pediatric, or neonatal patients.
Default Mode Sets the measurement mode to be displayed | Both
by default in the NIBP area.
Measurements Sets the number of measurement that can be | Spot Check
performed in Manual NIBP Measurement. For
details, see 9.7.1 Performing Manual
Measurement.
Patient Position Sets the patient position for NIBP Both
measurement.
Measurement Site | Sets the measurement site for NIBP Both
measurement.
Interval Sets the interval between two auto NIBP Both
measurement.
Start Mode Defines how NIBP auto mode works. Both
For details, see 9.8.3 Selecting NIBP Start Mode.
Display Alarm Sets whether to display the alarm limits of Continuous
Limits diastolic NIBP and mean NIBP. Monitoring
Sequence Sets the duration and interval of NIBP Continuous
measurement sequences. Monitoring
Orthostatic BP Selects whether to enable Orthostatic BP Spot Check
measurement.
Position Sets the patient position for Orthostatic BP Spot Check
measurement. Measurements are performed
following the sequence of the position
setting. Available only when Orthostatic BP is
enabled.
Lying Duration/ Sets the time before starting lying or sitting BP | Spot Check
Sitting Duration measurement. Available only when
Orthostatic BP is enabled.
VS 9 Vital Signs Monitor Operator’'s Manual 3-13




Tab

Menu Item Description Work Mode
Standing BP Sets the interval for automatic standing or Spot Check
Measurement sitting BP measurement. Available only when
Interval/Sitting BP | Orthostatic BP is enabled.
Measurement
Interval
Maximum Sets the number of automatic standing or Spot Check
Standing BP sitting BP measurement. Available only when
Measurements/ Orthostatic BP is enabled.
Maximum Sitting
BP Measurements
BP Averaging Selects whether to enable BP averaging. Spot Check
Available only when Department is set to
Physician Office.
Number of Sets the number of measurement to be Spot Check
Measurements performed in a group of BP measurements for
averaging. Available only when Department
is set to Physician Office.
Discard First Group | Selects whether to include the first group of | Spot Check
of Readings readings in the averaging calculation.
Available only when Department is set to
Physician Office.
Delay Before Sets the time to wait before starting the first | Spot Check
Starting measurement. Available only when
Measurement Department is set to Physician Office.
Time Between Sets the time to wait before starting the rest | Spot Check

Readings

automatic BP measurement. Available only
when Department is set to Physician Office.
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Tab Menu Item Description Work Mode
Sp02 Sensitivity For Masimo SpO, modules, see 6.6.4 Setting Both
SpO, Sensitivity (for Masimo SpO,).
Display PI (for Sets whether to display Pl in the SpO, Both
Masimo SpO,) parameter area.
Sat-Seconds (for For Nellcor SpO, modules, see 6.6.2 Nellcor Both
Nellcor SpO,) SatSeconds™ Alarm Management.
Speed Sets the sweep speed of Pleth waveforms. Both
Averaging (for For Masimo SpO, modules, see 6.6.8 Changing | Both
Masimo SpO,) Averaging Time (for Masimo SpO»,).
SmartTone (for For Masimo SpO, modules, see 6.6.5Enabling | Both
Masimo SpO,) SmartTone (for Masimo SpOy).
Fast SAT (for For Masimo SpO, modules, see 6.6.6 Enabling | Both
Masimo SpO,) FastSAT (for Masimo SpO,).
Display SIQ (for For Masimo SpO, modules, see Both
Masimo SpO,) 6.6.7 Displaying SIQ (for Masimo SpO,).
NIBP Simul Switch on for patients performing SpO, and | Continuous
NIBP monitoring on the same limb. The SpO, | Monitoring
alarm status is locked until the NIBP
measurement ends.
PR Pulse Volume Sets the pulse volume. Both
Irr. PR Switch Selects whether to enable the Irregular PR Spot Check
function. If enabled, you can mark the pulse as
regular or irregular on the PR screen.
Temp Measurement Site | Sets the default measurement site for Temp Both
(Manual) measurement.
RR Timer Reminder Sets the interval of reminder tone for the timer | Both
Interval used for manual RR. For details, see
11.4.4 Setting Timer Interval.
Apnea Delay Sets the delay for giving an Apnea alarm. Continuous
(Adult)/(Ped)/(Neo) Monitoring
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Tab Menu Item Description Work Mode
co2 Auto Standby The CO, module automatically enters standby | Continuous
mode after the configured period of time is no | Monitoring
breath is detected since the last detected
breath.
BTPS Enables or disables the BTPS (body
Compensation temperature and pressure, saturated)
compensation.
02 Compensation | Sets the default concentration of interfering
N20 gas.
Compensation
AG Compensation
Speed Sets the speed of CO, waveform.
CO2 Scale Sets the scale of CO, waveform.
Waveform Type Sets the type of CO, waveform.
Pain Default Method Sets the default pain scale for scoring. Both
Pain Score Setup See 17.7.2 Managing the Scoring Tools. Both
EWS Default Adult Score | Sets the default scoring protocol for adult Spot Check
patients.
Default Ped Score | Sets the default scoring protocol for pediatric | Spot Check
patients.
Default Neo Score | Sets the default scoring protocol for neonatal | Spot Check
patients.
EWS(Adul | Score Sets the default scoring protocol for adult Continuous
t) patients. Monitoring
Auto Scoring Selects the condition to start auto scoring. If | Continuous
none of the options is checked, auto scoring is | Monitoring
switched off. For details, see 13.1.4 Enabling
Auto Scoring.
Interval Sets the auto scoring interval. For details, see | Continuous
13.1.5 Setting Auto Scoring Interval. Monitoring
Auto Refresh Selects whether to enable the auto Continuous
Scores refreshing score function. For details, see Monitoring
13.1.6.2 Auto Refreshing Scores.
Alarm Selects whether to enable EWS alarms. For Continuous
details, see 13.1.6 EWS Alarm. Monitoring
EWS Score Continuous
Monitoring
3insingle Continuous
parameter Monitoring
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Tab Menu Item Description Work Mode
EWS(Ped) | Score / Continuous
/(Neo) Monitoring
Auto Scoring Selects the condition to start auto scoring. If | Continuous
none of the options is checked, auto scoring is | Monitoring
switched off. For details, see 13.1.4 Enabling
Auto Scoring.
Interval Sets the auto scoring interval. For details, see | Continuous
13.1.5 Setting Auto Scoring Interval. Monitoring
Manual / Selects the parameters and their position to Both
Input be displayed in the Manual Input list.
Parameter Library | See 17.8.7 Adding a New Manual Parameter. Both
Paramete | NIBP White Both
r Color Sp02 Blue Both
Temp White Both
c0o2 Yellow Continuous
Monitoring
RR Yellow Both

3.9.14

Changing Alarm Settings

For workflows under Continuous Monitoring, you can enable or disable an alarm, and
set the alarm limits and priorities of physiological alarms of each parameter.

Follow this procedure:

1. After setting the screen layout, in the Edit Workflow menu, select Alarm Setup.

2. Select Adult, Ped, and Neo tabs to set the alarms for adult, pediatric and neonatal
patients.

NOTE

Sp02 Desat and Apnea alarms cannot be disabled by default.

3.9.2

Adjusting the Screen Brightness

To adjust the screen brightness, follow this procedure:

1. Select the Main Menu quick key — from the Device column select Display.

2. If you are using the AC power, set Brightness. If you are using the battery to run
the monitor, set Brightness On Battery. You can set the brightness to 1 to 10, in
which 10 is the brightest, and 1 is the least bright.

VS 9 Vital Signs Monitor Operator’'s Manual




VS 9 Vital Signs Monitor Operator's Manual



3.9.6

3.10

3.10.1

3.10.1.1

3.10.1.2

NOTE

In this case, you cannot change the date and time from your monitor.

If your monitor is connected to a central monitoring system (CMS) or hospital
clinical system (HIS), the date and time are automatically taken from the CMS.

Checking Software Licenses

To run the following functions in your monitor, software licenses are required:
HW  Orthostatic BP measurement

W Vitalslink

| Network Connectivity

H  MLDAP

To check the licenses, select the Main Menu quick key  from the System column
select License  Local.

To install the licenses, follow this procedure:

1. Connect the USB drive with the licenses in to the monitor’'s USB connector.

2. Select the Main Menu quickkey  from the System column select License
select External.

3. SelectInstall.
Start Working

Selecting a Work Mode

The monitor provides spot check mode and continuous monitoring mode. It works
based on the workflow you selected.

Continuous Monitoring Mode

The continuous monitoring mode is used for long-term patient monitoring. To switch to

monitoring mode, select the workflow area and select a workflow under Continuous
Monitoring.

Spot Check Mode

The spot check mode is intended for on-spot measurement in a short period. To switch
to spot check mode, select the workflow area and select a workflow under Spot Check.

In spot check mode, physiological alarm system is disabled.
B There will be no physiological alarm related indications.
B Thealarm setup menus will not be displayed.

W Alarm limits cannot be set.
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Different features between continuous monitoring mode and spot check mode:

Functions Continuous Monitoring mode | Spot check mode
Configure and use Sat-Seconds Yes No
(Nellcor)

Access Alarm Setup tab Yes No
Access Events tab Yes No
Access Graphic Trends tab Yes No
Auto data updating with the Yes No
central monitoring system

BP Averaging No Yes
Orthostatic BP measurement No Yes
Measure CO, Yes No

3.10.1.3 Standby Mode

You can temperately stop patient monitoring without switching off the monitor by
entering the standby mode. In standby mode, the monitor behaves as follows:

B Stops all parameter measurement.
B Disables all the alarms and prompt messages, except for the battery low alarm.
B Turns screen brightness to the dimmest after entering the standby mode.

You can switch the monitor to standby mode manually, or set Auto Enter Standby for
the monitor to enter standby mode automatically.

To switch the monitor to standby mode:

1. Press the power switch, or select the Main Menu quick key — from the Patient
Management column select Standby.

2. If the monitor is in Continuous Monitoring mode, select a location in the drop
down list to define where the patient is when the monitor enters the standby
mode. If the monitor is in Spot Check mode, skip this step.

3. Select OK.
To set Auto Enter Standby:

1. Select the Main Menu quick key — from the System column select Maintenance
— input the required password — select g.

2. Select the Standby tab, switch on Auto Enter Standby, and set the Auto Enter
Standby Time.

After setting, the monitor enters standby mode automatically if no operation is detected
after the Auto Enter Standby Time.
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3.10.2

3.10.3

3.10.4

WARNING

®  Ppay attention to the potential risk of placing the monitor to standby. In the

standby mode, the monitor stops all parameter measurement and disable all
the alarm indications, except for the battery low alarm.

If the monitor enters standby mode in Continuous Monitoring mode, you can:
B Change the patient location from the standby screen.

B Select Discharge Patient on the standby screen to discharge a patient.
M Select Resume monitor on the standby screen to exit the standby mode.

If the monitor enters standby mode in Spot Check mode, you can select anywhere on
the touchscreen to exit the standby mode.

Inputting Patient Information

It is recommended to input the patient information correctly before monitoring. Follow
this procedure:

1. Select patient information area and the Patient Management menu is displayed.

2. Input the Patient ID, name, date of birth, Patient Category, and Gender.
3. Select OK.

Accessing Parameter Setup Menus
Each parameter has a setup menu in which you can adjust the alarm and parameter
settings. You can enter a parameter setup menu by using the following methods:

H  In Continuous Monitoring mode, select the parameter area to display a
parameter setup menu.

W In Spot Check mode, select the Main Menu quick key — from the Parameters
column select Setup — select the desired parameter.

Checking the Alarm Settings

For patients under continuous monitoring, make sure the alarm limits are appropriate
for the currently admitted patient. To check the alarm limits, in Continuous Monitoring
mode, select the Main Menu quick key — from the Alarm column select Limits. Change
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3.12

3.13

B The monitor can transmit parameter values, waveforms, alarm settings (if the
monitor is working in Continuous Monitoring mode), and events to the CMS.
From the CMS, you can check the patient’s data and alarms (if any).

B When the monitor is working in Continuous Monitoring mode, patient
information, alarm settings, and alarm status can be synchronized between the
monitor and the CMS.

B You can start or stop NIBP measurement from the CMS.

B In case of network disconnection, the monitor can transmit the offline data to the
CMS when network is reconnected.

For more information on the CMS, see the operator’s manual of corresponding central
monitoring system.

To select a CMS, select the system status information area at the top right corner of the
main screen. Select the desired CMS from the popup CMS list.

NOTE

You can select CMS only when the Select CMS switch is on. For more
information, see 17.15.7 Enabling Selecting a CMS.

Connecting the eGateway

You can connect the monitor to the eGateway through wired LAN or wireless LAN to
implement interaction between the monitor and external devices. When connected to
the eGateway, the system provides the following functions:

B The monitor can transmit parameter values, waveforms, alarm settings (if the
monitor is working in Continuous Monitoring mode), and events to the
eGateway.

B Clock can be synchronized between the monitor and the eGateway.

Connecting the Wireless Network

You can add up to five wireless networks for the monitor. For more information, see
17.15.5 Setting the Wireless Network.

If connecting the current wireless network fails, the monitor automatically connects
other wireless networks in the order when they were added.

To manually switch the wireless network, from the system status information area on the
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2. Disconnect the sensor from the patient cable.
3. Disconnect the patient cable from the parameter connector.

4. If you are using the disposable sensor, discard it.

3.15 Turning Off the Monitor

Before turn off the monitor, perform the following check:

1. Ensure that the monitoring of the patient has been completed.
2. Disconnect the cables and sensors from the patient.

3. Save or clear the patient data as required.

To turn off the monitor, press and hold the power switch for 3 seconds.

CAUTION

Press and hold the power switch for 10 seconds to forcibly shut down the
monitor if it could not be shut down normally. This may cause loss of patient

data.

NOTE

®  Turning off the monitor does not disconnect the monitor from the AC mains.
To completely disconnect the power supply, unplug the power cord.

®  If amonitor is on during a power loss, then the monitor is automatically
switched on when the power is restored.

°

In case of a temporary power failure, if the power is restored within 30
minutes, monitoring will resume with all active settings unchanged. If the
monitor is without power for more than 30 minutes, it behaves the same as if
it were normally turned off.
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4 Managing Patients

4.1

411

4.1.2

The monitor provides patient management functions. On the monitor, you can admit
and discharge a patient, and edit, review, import, and export patient information.

Admitting a Patient

Automatically Admitting a Patient

The monitor admits a new patient automatically when started for the first time or after a
patient is discharged. For automatically admitted patient, you need to input and save
the patient information so the measurements and other physiological data could be
correctly saved to the patient.

Always inputs patient information as soon as the patient is admitted. For more
information, see 4.2.2 Editing Patient Information for details.

WARNING

® The setting of patient category always contain a default value, regardless of

whether the patient is admitted or not. Check if the setting is correct for your
patient.

Manually Admitting a Patient

You can admit a patient from ADT Database (if available) and Local Patient List. You
can also admit a new patient. Follow this procedure:

1. Select Patient quick key.

2. Select a patient from the list and then select Admit to admit a patient. Or, select
Add New to admit a new patient.

3. Check or modify the information of the patient. Select OK.

WARNING

® Before admitting a patient, make sure the data for the current patient is

properly edited and saved. Failure to do so can lead to data being attributed
to the wrong patient.
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4.2

4.2.1

4.2.2

Managing Patient Information

Entering the Patient Management Menu
Use any of the following methods to enter the Patient Management menu:
B Select the patient information area at the top left corner of the screen.

W Select the Main Menu quick key — from the Patient Management column select
Patient Management.

Editing Patient Information

Edit patient information after a patient has been admitted, or when patient information
is incomplete, or when you want to change patient information.

To edit patient information, follow this procedure:

1. Enter the Patient Management menu. For more information, see 4.2.1 Entering
the Patient Management Menu.

2. Edit patient information as required.

If you connect a barcode reader with your monitor, you can scan the patient’s barcode to
enter the patient’s information.

Input the Patient ID or Visit Number of a patient, other information will automatically fill
in if the patient is in the Local Patient List or ADT Database (if the monitor is connected
with the Admit-Discharge-Transfer (ADT) server through the eGateway).
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4.3

4.3.1

4.4

NOTE

®  Earlier patient data will be overwritten by the saved data if the capacity is
reached.

Discharging a Patient
The monitor discharges a patient in the following situations:

B After a patient is manually admitted, the previous patient is automatically
discharged.

B In Spot Check mode, a patient is discharged if the monitor is powered off or
workflow is switched.

B For patients under Continuous Monitoring mode, you can let the monitor
automatically discharge a patient after the monitor has been switched off for a

period of time. The configuration of this function is password protected. For more
information, see 17.2.3 Auto Discharging a Patient after Monitor Power Off.

| | If the monitor has not detected certain patient vital signs (SpO,, PR, RR, NIBP) for
30 minutes, you will be prompted whether to start monitoring a new patient if any
of the above vital signs are detected again.

When a patient is discharged, all patient data, including patient information, trend data,
and physiological alarm information is deleted from the monitor. The technical alarms is
reset, and monitor settings returns to their defaults.

NOTE

® Discharging a patient deletes all history data from the monitor.

Manually Discharging a Patient

Patients under Continuous Monitoring mode can be discharged manually. Follow this
procedure:

1. Make sure all the patient data needed is properly saved.

2. Select the patient information area at the top left corner of the screen.

3. Select Discharge Patient.

Deleting Patient Data

To delete the data of discharged patients, follow this procedure:

1. Select the Patient quick key.

2. Select Select Patient. From the patient list select desired patients.

3. Select Delete.
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5 Alarms

5.1 Alarm Introduction

This chapter describes alarm functions and alarm settings.

5.2 Alarm Safety Information

WARNING

A potential hazard can exist if different alarm presets and default
configuration settings are used for the same or similar equipment in the
same care area, for example an intensive care unit or cardiac operating room.

If the monitor is connected to the central monitoring system (CMS), alarms
can be presented and controlled remotely. Remote suspension, inhibition, or
reset of monitor alarms via the CMS may cause a potential hazard. For more
information, see the operator’s manuals for the CMS.

The monitors in the care area may each have different alarm settings to suit
different patients. Always check that the alarm settings are appropriate for
the patient before start monitoring. Always make sure that necessary alarm
limits are active and set according to the patient's clinical condition.

Setting alarm limits to extreme values may cause the alarm system to
become ineffective. For example, setting the SpO, high alarm limit to 100% is
equivalent to switching the alarm off.

When the alarm sound is switched off, the monitor gives no alarm tones even
if a new alarm occurs. Be careful about when considering to switch off the
alarm sound. When the alarms are off or while alarm audio is paused either
temporarily or indefinitely, observe the patient frequently.

When monitoring patients that are not continuously attended by a clinical
operator, properly configure the alarm system and adjust alarm settings as
per the patient's condition.

Do not rely exclusively on the audible alarm system for monitoring.
Adjustment of alarm volume to a low level may result in a hazard to the
patient.
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5.3 Understanding the Alarms

5.3.1  Alarm Categories
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NOTE

When multiple alarms of different priority levels occur simultaneously, the
monitor selects the highest priority alarm to light the alarm lamp and issue
the alarm tone.

When multiple alarms of different priority levels occur simultaneously and
should be displayed in the same area, the monitor only displays the
messages from the highest priority alarm.

When multiple alarms of the same priority levels occur simultaneously alarm
messages are displayed circularly.

Some physiological alarms, such as Apnea, are exclusive. They have identical
alarm tones and alarm lights with normal high level physiological alarms,
but their alarm messages are displayed exclusively.
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5.4

5.5

5.6

5.6.1

Alarm off: indicates that individual measurement alarms are turned off or
the system is in the alarm off status.

Audio pause: indicates that audible alarm tones are paused.

Audio off: indicates that audible alarm tones are turned off.

HEB

Alarm reset: indicates that the alarm system is reset.

Checking Alarm List
To check the alarm list, follow this procedure:
1. Select the technical alarm area to check the Technical Alarms.

2. Select the physiological alarm area to check the Physiological Alarms.

Accessing On-screen Help for Technical Alarms
(AlarmSight)

In the technical alarm list, alarm messages followed by Detail include help messages or
pictures to help you identify the problem. This function is called AlarmSight. To access
AlarmSight, follow this procedure:

1. Select the technical alarm area to check the Technical Alarms list.

2. From the alarm list select Detail on the right of the desired alarm.

NOTE

If there are no displayed alarms, selecting the technical alarm area will not
open any dialogs.

Changing Alarm Settings

From the Alarm column of the main menu, select desired buttons to set alarm
properties.

Setting Parameter Alarm Properties (Continuous
Monitoring Mode)

For workflows under Continuous Monitoring, you can set the alarm properties of
physiological alarms of each parameter. Every time you switch to a workflow, the alarm
settings of the workflow are loaded. For details, see 3.9.1.4 Changing Alarm Settings.
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5.6.2

5.6.3

5.6.4

You can also change the parameter alarm properties based on the condition of the
current patient. To do so, follow this procedure:

1. Select the Main Menu quick key  from the Alarm column select Limits. Enter
the password if required.

2. Select a parameter tab and set alarm properties as desired.

You can also change the alarm properties of individual parameter from corresponding
parameter menu.

The alarm settings of workflow override the alarm settings under Limits menu and
parameter menus. Every time you discharge a patient or switch to another workflow, the
workflow settings are loaded.

NOTE

The monitor can be configured to require an password or login to change
alarm settings. For more information, refer to 17.3.3 Selecting Password for
Changing Alarm settings.

Guard Limit

The monitor provide guard limits for HR/PR, SpO,, RR, NIBP, Temp, and CO, to prevent

alarm limits from being set too high or too low. Setting guard limits is password
protected.

For more information on setting guard limits, see 17.5.4 Setting Guard Limits.

Changing the Alarm Volume
To change the alarm volume, follow this procedure:
1. Select the Main Menu quick key  from the Alarm column select Setup.

2. Set Alarm Volume. The alarm volume can be set from X to 10, in which X is the
minimum volume allowed by your apartment, and 10 is the maximum volume.

3. Select High Alarm Volume to set the volume of the high priority alarm.

4, Select Reminder Volume to set the volume of the reminder tone.

NOTE

When the alarm volume is set to 0, the alarm sound is turned off and the
audio off symbol appears on the screen.

®  You cannot set the volume of high priority alarms if Alarm Volume is set to 0.

Setting the Apnea Delay Time

To set the apnea delay time, follow this procedure:
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1. Select the Main Menu quick key ~ from the Alarm column select Setup.

2. Select Apnea Delay to set the apnea delay time.

5.6.5 Restoring the Default Alarm Settings
To reset all alarm settings to the defaults, follow this procedure:
1. Select the Main Menu quick key  from the Alarm column select Setup.
2. Select the Limits tab.
3. On the Limits page, select Defaults at the bottom.
5.7 Pausing Alarms/Pausing Alarm Tones
You can either pause alarms or pause alarm tones. This depends on the pause setting. To
set the pause function, refer to 17.5.2.1 Defining the Pause Function.
5.7.1 Pausing Alarms
If the pause function is configured to Alarm Pause, pressing the Alarm Pause quick key
can temporarily disable alarm indicators. For the configuration of the pause function, see
17.5.2.1 Defining the Pause Function. When alarms are paused, the following rules are
followed:
B No physiological alarm will be presented.
B Except battery-related technical alarms, sounds of other technical alarms are
paused, but alarm lamps and alarm messages continue to be presented.
B Theremaining alarm pause time is displayed in the physiological alarm
information area.
B Thealarm pause symbol is displayed in the system information area.
When the alarm pause time expires, the alarm paused state is automatically deactivated.
You can also cancel the alarm paused state by pressing the Alarm Pause quick key
again.
5.7.1.1  Prolonging the Alarm Pause Time
If enabled, you can temporarily prolong the alarm pause time after the monitor enters
the alarm paused state. This capability is disabled by default. To prolong the alarm pause
time, follow this procedure:
1. In the physiological alarm information area, select the alarm pause countdown.
2. Select Pause 5 min, Pause 10 min, or Pause 15 min.
NOTE
®  Prolonging alarm pause time does not affect the setting of alarm pause time.
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B Auser-defined alarm occurs.

HW  Alarms are not paused or reset.

WARNING

® Do notrely exclusively on the nurse call system for alarm notification.

Remember that the most reliable alarm notification combines audible and
visual alarm indications with the patient’s clinical condition.

5.11 Testing Alarms

The monitor automatically performs a selftest at startup. Check that an alarm tone is
heard, and the alarm lamp illuminates, one after the other, in red, yellow, and cyan. This
indicates that the visible and alarm indicators function correctly.

To further test individual measurement alarms, perform measurement on yourself or
using a simulator. Adjust alarm limits and check that appropriate alarm behavior is
observed.

5-10 VS 9 Vital Signs Monitor Operator's Manual



6 Monitoring Pulse Oxygen Saturation
(Sp0;)

6.1 SpO, Introduction

Pulse Oxygen Saturation (SpO,) monitoring is a non-invasive technique used to measure
the amount of oxygenated hemoglobin and pulse rate by measuring the absorption of
selected wavelengths of light. The light generated in the emitter side of the probe is
partly absorbed when it passes through the monitored tissue. The amount of
transmitted light is detected in the detector side of the probe. When the pulsative part
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6.2 SpO, Safety Information

WARNING

When a trend toward patient deoxygenation is indicated, analyze the blood
samples with a laboratory co-oximeter to completely understand the
patient’s condition.

Do not use SpO, sensors during magnetic resonance imaging (MRI). Induced
current could potentially cause burns. The sensor may affect the MRl image,
and the MRI unit may affect the accuracy of the oximetry measurements.

Prolonged continuous monitoring may increase the risk of undesirable
changes in skin characteristics, such as irritation, reddening, blistering or
burns. Inspect the sensor site every two hours and move the sensor if the skin
quality changes. Change the application site every four hours. For neonates,
or patients with poor peripheral blood circulation or sensitive skin, inspect
the sensor site more frequently.

If the sensor is too tight because the application site is too large or becomes
too large due to edema, excessive pressure for prolonged periods may result
in venous congestion distal from the application site, leading to interstitial
edema and tissue ischemia.

When patients are undergoing photodynamic therapy they may be sensitive
to light sources. Pulse oximetry may be used only under careful clinical
supervision for short time periods to minimize interference with
photodynamic therapy.

Setting alarm limits to extreme values may cause the alarm system to
become ineffective. For example, high oxygen levels may predispose a
premature infant to retrolental fibroplasia. If this is a consideration, do not
set the high alarm limit to 100%, which is equivalent to switching off the
alarm.

SpO, is empirically calibrated in healthy adult volunteers with normal levels
of carboxyhemoglobin (COHb) and methemoglobin (MetHb).

To protect from electric shock, always remove the sensor before bathing the
patient.

The pulse oximetry function of the bedside monitor should not be used for
apnea monitoring.

The pulse oximetry function of the bedside monitor should not be used for
arrhythmia analysis.
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CAUTION

Change the application site or replace the sensor and/or patient cable when a
persistent SpO2 Low Signal Quality message is displayed on the equipment.
These messages may indicate that patient monitoring time is exhausted on
the patient cable or sensor.

Replace the cable or sensor when a “Sp02 Sensor Off”,“SpO2 No Sensor”, or
“Sp02 Low Signal Quality” message is consistently displayed while
monitoring consecutive patients after completing troubleshooting steps
listed in this manual.

Variation in measurements may be profound and may be affected by
sampling technique as well as the patient's physiological conditions. Any
results exhibiting inconsistency with the patient’s clinical status should be
repeated and/or supplemented with additional test data. Blood samples
should be analyzed by laboratory instruments prior to clinical decision
making to completely understand the patient’s condition.

Use only SpO, sensors specified in this manual. Follow the SpO, sensor’s
instructions for use and adhere to all warnings and cautions.

Do not place the monitor where the controls can be changed by the patient.

If using patient monitor during full body irradiation, keep the sensor out of
the radiation field. If the sensor is exposed to the radiation, the reading
might be inaccurate or the device might read zero for the duration of the
active irradiation period.

NOTE

Additional information specific to the Masimo sensors compatible with the
equipment, including information about parameter/measurement
performance during motion and low perfusion, may be found in the sensor's
directions for use (DFU).

Masimo cables and sensors are provided with X-Cal™ technology to minimize
the risk of inaccurate readings and unanticipated loss of patient monitoring.
Refer to the Cable or Sensor DFU for the specified duration of the patient
monitoring time.

6.3 SpO, Measurement Limitations

The following factors may influence the accuracy of SpO, measurement:

Patient physiological characteristics:
€  Cardiac arrest

€ Hypotension
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Darkly pigmented skin

Shock

Severe vasoconstriction
Hypothermia

Severe anemia

Ventricular septal defects (VSDs)
Venous pulsations

Poor perfusion

Dysfunctional hemoglobin, such as carboxyhemoglobin (COHb) and
methemoglobin (MetHb)

Elevated levels of bilirubin
Vasospastic disease, such as Raynaud’s, and peripheral vascular disease

Hemoglobinopathies and synthesis disorders such as thalassemias, Hb s, Hb
¢, sickle cell, etc.

Hypocapnic or hypercapnic conditions

Birthmark(s), tattoos, skin discolorations, moisture on skin, deformed or
abnormal fingers. etc.

Interfering substances:

*

*

Intravascular dyes (such as indocyanine green, methylene blue, indigo
carmine, etc.)

Dyes in the measure site, such as nail polish

Environmental conditions:

*® 6 ¢ 0 o o

Excessive ambient light

Electrosurgery equipment

Defibrillation (may cause inaccurate reading for a short amount of time)
Excessive patient/sensor motion

Electromagnetic field

Arterial catheters and intra-aortic balloon

Others

*

*

Inappropriate positioning of the SpO, sensor, or use of incorrect SpO,
sensor

Cuff or arterial blood pressure measurement device on the same limb as the
SpO, sensor
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6.4 SpO, Display

NOTE

® Plisdisplayed for Masimo SpO,.
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CAUTION

Do not apply sensor too tightly as this results in venous pulsation which may
severely obstruct circulation and lead to inaccurate measurements.

At elevated ambient temperatures, be careful with measurement sites that
are not well perfused, because this can cause burns after prolonged
application.

Avoid placing the sensor on extremities with an arterial catheter, an NBP cuff
or an intravascular venous infusion line.

For neonatal patients, make sure that all sensor connectors and adapter
cable connectors are outside the incubator. The humid atmosphere inside
can cause inaccurate measurements.

6.6 Changing the SpO, Settings
NOTE
®  Alarm related settings are available only when the monitoring is in
Continuous Monitoring mode.
6.6.1 Changing the SpO, Alarm Settings
In Continuous Monitoring mode, you can change the SpO, alarm settings. Follow this
procedure:
1. Select the SpO, numeric area or waveform area to enter the Sp02 dialog.
2. Select the Alarm tab.
3. Enter the password if required. For more information, refer to 17.3.3 Selecting
Password for Changing Alarm settings.
4. Set the alarm properties as desired.
NOTE
® The desatalarm is a high level alarm notifying you of potentially life
threatening drops in oxygen saturation. When the SpO, value is below the
desat alarm limit and desat alarm switch is set on, the message “Sp0O2 Desat”
is displayed.
®  You can switch off the SpO, Desat alarm only when SPO2 Desat Alarm Off is
enabled. For more information, see section 17.5.6.4 Setting the Switch of the
SPO3 pesat Alarm off-
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6.6.2 Nellcor SatSeconds™ Alarm Management
With traditional alarm management, high and low alarm limits are set for monitoring
oxygen saturation. During monitoring, once an alarm limit is violated, an audible alarm
immediately sounds. When the patient SpO, fluctuates near an alarm limit, the alarm
sounds each time the limit is violated. Such frequent alarms can be distracting. Nellcor’s
SatSeconds alarm management technique is used to reduce these nuisance alarms.

The SatSeconds feature is available with the Nellcor SpO, to decrease the likelihood of
false alarms caused by motion artifacts. With SatSeconds alarm management, high and
low alarm limits are set in the same way as those with traditional alarm management. A
SatSeconds limit is also set. The SatSeconds limit controls the amount of time that SpO,
saturation may be outside the set limits before an alarm sounds.

The method of calculation is as follows: the percentage points of the SpO, saturation

falling outside the alarm limit is multiplied by the number of seconds remaining outside
the limit. This can be stated as the equation:

SatSeconds = Points x Seconds

Only when the SatSeconds limit is reached, the monitor gives a SatSeconds alarm. For
example, the figure below demonstrates the alarm response time with a SatSeconds
limit set at 50 and a low SpO, limit set at 90%. In this example, the patient SpO, drops to
88% (2 points) and remains there for 2 seconds. Then it drops to 86% (4 points) for 3
seconds, and then to 84% (6 points) for 6 seconds. The resulting SatSeconds are:

% SpO, Seconds SatSeconds
2% 2= 4

4x 3= 12

6Xx 6= 36

Total SatSeconds= 52

After approximately 11 seconds, a Sat-Second alarm would sound, because the limit of
50 SatSeconds would have been exceeded.
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Saturation levels may fluctuate rather than remaining steady for a period of several
seconds. Often, the patient SpO, may fluctuate above and below an alarm limit, re-
entering the non-alarm range several times. During such fluctuation, the monitor
integrates the number of SpO, points, both positive and negative, until either the
SatSeconds limit is reached, or the patient SpO, re-enters the non-alarm range and
remains there.

NOTE

The SpO, Too Low or SpO, Too High alarm is presented in the case that SpO,
value violates the alarm limits 3 times within one minute even if the setting
of SatSeconds is not reached.

6.6.3  Setting the Nellcor SpO, SatSeconds
In Continuous Monitoring mode, you can set the SatSeconds. Follow this procedure:

1. Select the SpO, numeric area or waveform area to enter the Sp0O2 dialog.
2. Select the Alarm tab.

3. Set Sat-Seconds.

6.6.4 Setting SpO, Sensitivity (for Masimo SpO,)

For Masimo SpO,, selects the Sensitivity as per signal quality and patient motion.
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6.6.5

Normal sensitivity is the recommended for patients who are experiencing some
compromise in blood flow or perfusion. It is advisable for care areas where patients are
observed frequently, such as the intensive care unit (ICU).

Adaptive Probe Off Detection (APOD) sensitivity is the recommended sensitivity mode
where there is a high probability of the sensor becoming detached. It is also the
suggested mode for care areas where patients are not visually monitored continuously.
This mode delivers enhanced protection against erroneous pulse rate and arterial
oxygen saturation readings when a sensor becomes inadvertently detached from a
patient due to excessive movement.

Maximum sensitivity is recommended for use on patients with weak signals (e.g. high
ambient noise and/or patients with very low perfusion) and for use during procedures or
when clinician and patient contact is continuous such as in higher acuity settings.

To set SpO, sensitivity, follow this procedure:

1. In Continuous Monitoring mode, select the SpO, numeric area or waveform area
to enter the Sp02 dialog. In Spot Check mode, select the Main Menu quick key
— from the Parameters column select Setup — select SpO2.

2. Select the Setup tab.

3. Set Sensitivity to Maximum, Normal, or APOD.

CAUTION

®  When using the Maximum Sensitivity setting, performance of "Sensor Off"
detection may be compromised. If the equipment and the sensor becomes
detached from the patient, the potential for false readings may occur due to
environmental noise such as light, and vibration.

®  Configuring the monitor to “Load Latest Configuration” as the default
configuration may result in Masimo SpO2 being set to Maximum sensitivity
mode on power up or after admitting a new patient. Maximum sensitivity is
recommended for use during procedures or when clinician and patient
contact is continuous, such as in higher acuity settings. Maximum sensitivity
is not recommended for care areas where patients are not monitored visually
as “Sensor Off” detection may be compromised.

Enabling SmartTone (for Masimo Sp0O,)

SmartTone is the intelligent sound function, which can generate pulse tone in case of
motion interference. To enable Smart Tone, follow this procedure:

1. Enter the SpO2 menu
2. Select the Setup tab.

3. Switch on SmartTone.
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6.6.6

6.6.7

6.6.8

Enabling FastSAT (for Masimo SpO,)

FastSAT enables rapid tracking of arterial oxygen saturation changes as may be required
in urgent situations. When FastSAT is switched on, the averaging algorithm evaluates all
the SpO, values and provides an averaged SpO, value that is a better representation of

the patient’s current oxygen saturation status.

The reliability of FastSAT is dependent on the setting for the averaging time and the
input signal. FastSAT is disabled by default. To enable FastSAT, follow this procedure:

1. In Continuous Monitoring mode, select the SpO, numeric area or waveform area
to enter the Sp02 dialog. In Spot Check mode, select the Main Menu quick key
— from the Parameters column select Setup — select SpO2.

2. Select the Setup tab.
3. Switch on Fast SAT.

Displaying SIQ (for Masimo SpO,)

The signal quality indicator (SIQ) displays below the Pleth waveform. The SIQ is
conveyed by vertical bars. The height of the bar provides an assessment of the
confidence in the displayed SpO, value. The SpO, SIQ can also be used to identify the
occurrence of a patient ‘s pulse.

The following picture shows the SpO, SIQ:

(1) Signal quality indicator (SIQ)
To show SpO, SIQ, follow this procedure:

1. In Continuous Monitoring mode, select the SpO, numeric area or waveform area
to enter the Sp02 dialog. In Spot Check mode, select the Main Menu quick key
— from the Parameters column select Setup — select Sp0O2.

2. Select the Setuptab.

3. Switch on Display SIQ.

Changing Averaging Time (for Masimo SpO,)

The SpO, value displayed on the monitor screen is the average of data collected within a
specific time. The shorter the averaging time is, the quicker the monitor responds to
changes in the patient’s oxygen saturation level. Contrarily, the longer the averaging
time is, the slower the monitor responds to changes in the patient’s oxygen saturation
level, but the SpO, measurement is more stable. For critically ill patients, selecting a
shorter averaging time will help with understanding the patient’s state.
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To set the averaging time, follow this procedure:

1. In Continuous Monitoring mode, select the SpO, numeric area or waveform area
to enter the Sp02 dialog. In Spot Check mode, select the Main Menu quick key
— from the Parameters column select Setup — select Sp0O2.

2. Select the Setup tab.

3. SetAveraging.

6.6.9 Showing/Hiding PI

You can set whether to display Pl in the SpO, parameter area. To do so, follow this
procedure:

1. In Continuous Monitoring mode, select the SpO, numeric area or waveform area
to enter the Sp02 dialog. In Spot Check mode, select the Main Menu quick key
— from the Parameters column select Setup — select Sp0O2.

2. Select the Setup tab.

3. Switch on or off Display PI.

NOTE
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6.7

6.8

SpO, Troubleshooting

This section lists the problems that might occur. If you encounter the problems when
using the equipment or accessories, check the table below before requesting service. If
the problem persists, contact your service personnel.

NOTE

®  For the physiological and technical alarm messages, see D Alarm Messages.
Problem Solution
Do not see SpOy Check that the SpO, is set to display in the Edit Workflow menu.

numeric area or
waveform area on
the main screen

For more information, see 3.9.1.2 Setting the Screen Layout.

Dashes “--" display in
place of numerics.

1. Check that the cable connections of SpO, sensor and the
extension cable are tight. Replace the SpO, sensor or the
extension cable if needed.

2. Reconnect the SpO; sensor if the alarm SpO2 Sensor Off
appears.

3. Check the Pl value. If the Pl value is too low, adjust the SpO,

sensor, or apply the sensor to the site with better perfusion.

4. Move the sensor to a place with weaker ambient light, or cover
the sensor to minimize the ambient light if the alarm Sp02
Excess Light appears.

Low amplitude SpO,

1. The SpO, sensor and NIBP cuff are placed on the same limb.

signal Change a monitoring site if necessary.
2. Check the Pl value. If the Pl value is too low. Adjust the SpO5
sensor, or apply the sensor to the site with better perfusion.
3. Check the sensor and its application site.

SpO, value is 1. Check the patient’s vital signs.

inaccurate 2. Check for conditions that may cause inaccurate SpO, readings.

For more information, see 6.3 SpO; peasurement Limitations-
3. Check the monitor, the SpO, sensor for proper functioning.

Nellcor Information

s/
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6.9

6.10

Nellcor Patents

This posting serves as notice under 35 U.S.C.§287(a) for Covidien patents: http://
www.covidien.com/patents.

No Implied License

Possession or purchase of this device does not convey any express or implied license to
use the device with unauthorized replacement parts which would, alone, or in
combination with this device, fall within the scope of one or more of the patents relating
to this device.

Masimo Information

Masimo Patents

This posting serves as notice under 35 U.5.C.§287(a) for Masimo patents: http://
www.masimo.com/patents.htm.

No Implied License

Possession or purchase of this device does not convey any express or implied license to
use the device with unauthorized sensors or cables which would, alone, or in
combination with this device, fall within the scope of one or more of the patents relating
to this device.

Masimo End-User License Agreement

THIS DOCUMENT IS A LEGAL AGREEMENT BETWEEN YOU (“PURCHASER”) AND
SHENZHEN MINDRAY. IF YOU DO NOT AGREE TO THE TERMS OF THIS AGREEMENT,
PROMPTLY RETURN THE ENTIRE PACKAGE, INCLUDING ALL ACCESSORIES, IN THEIR
ORIGINAL PACKAGE, WITH YOUR SALES RECEIPT TO SHENZHEN MINDRAY FOR A FULL
REFUND.

1. Grant of License. In consideration of payment of the license fee, which is part of
the price paid for this product, Shenzhen Mindray grants to Purchaser a
nonexclusive, nontransferable license, without right to sublicense, to use the copy
of the incorporated software/firmware, and documentation in connection with
Purchaser's use of the Masimo Products for their labeled purpose. Shenzhen
Mindray reserves all rights not expressly granted to Purchaser.

2. Ownership of Software/Firmware. Title to, ownership of, and all rights and
interests in, any Masimo software and/or firmware and the documentation, and all
copies thereof, remain at all times vested in Masimo Corporation, licensor to
Shenzhen Mindray, and they do not pass to Purchaser.
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3. Assignment. Purchaser shall not assign or transfer this License, in whole or in part,
by operation of law or otherwise, without Shenzhen Mindray's prior written
consent; any attempt without such consent, to assign any rights, duties or
obligations arising hereunder shall be void.

4, Copy Restrictions. The software/firmware, mask works, circuit board layouts, and
accompanying written materials are copyrighted. Unauthorized copying of the
software, including software that has been modified, merged, or included with
other software, or other written materials is expressly forbidden. You may be held
legally responsible for any copyright infringement that is cause or incurred by your
failure to abide by the terms of this license. Nothing in this license provides any
rights beyond those provided by 17 U.S.C. §117.

5. Use Restriction. As the Purchaser, you may physically transfer the products from
one location to another provided that the software/firmware is not copied. You
may not electronically transfer the software/firmware from the products to any
other device. You may not disclose, publish, translate, release distribute copies of,
modify, adapt, translate, reverse engineer, decompile, disassemble, or create
derivative works based on the Masimo Product, the software/firmware, or the
written materials without the prior written consent of Masimo. Masimo Sensors
that are designated for single use are licensed under Masimo patents for use on a
single patient only, and are not sold. There is no license, implied or otherwise, that
would allow use of single use Masimo Sensors beyond their intended single use.
After use of single use Masimo Sensors, there is no further license granted by
Masimo to use the sensors and they must be discarded.

6. Transfer Restrictions. The software/firmware is licensed to the Purchaser, and may
not be transferred to anyone, except other end-users, without the prior written
consent of Shenzhen Mindray. In no event may you transfer, assign, rent, lease, sell,
or otherwise dispose of the software/firmware or the products on a temporary
basis.

7. Masimo Corporation is a Beneficiary of this Agreement and has the right to
enforce its provisions.

U.S. Government Rights: If you are acquiring software (including the related
documentation) on behalf of any part of the United States Government, the following
provisions apply: the software is deemed to be “commercial software”and “commercial
computer software documentation,” respectively pursuant to DFAR Section 227.7202
FAR 12.212, as applicable. Any use, modification, reproduction, release, performance,
display or disclosure of the software (including the related documentation) by the U.S.
Government or any of its agencies shall be governed solely by the terms of this
Agreement and shall be prohibited except to the extent expressly permitted by the
terms of this agreement.
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7 Monitoring PR

7.1 PR Introduction

The pulse numeric counts the arterial pulsations that result from the mechanical activity
of the heart.The pulse value can be from SpO, or NIBP. The PR parameter area displays its
source.

7.2 PR Display

Regular/lrreqular? ¥ gel()|

(1) PR unit

(2) PR high limit

3) PR low limit

(4) PR Source: it can be sourced from SpO, or NIBP, with SpO, taking precedence.
(5) Pulse rate (PR): detected pulsations per minute.

(6) In Spot Check mode, select this area to mark the pulse as regular or irregular. It can
be switched on or off. For details, see 7.3.3 Enabling Irregular PR.

NOTE

®  Afunctional tester or SpO, simulator can be used to determine the pulse rate

accuracy.

7.3 Changing the PR Settings

7.3.1 Changing the PR Alarm Settings

In Continuous Monitoring mode, you can change the PR alarm settings. Follow this
procedure:
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1. Select the PR numeric area to enter the PR dialog.
2. Select the PR Alarm tab.

3. Set the alarm properties of PR.

7.3.2  Changing the Pulse Volume
To change the pulse volume, follow this procedure:
1. In Continuous Monitoring mode, select the PR numeric area to enter the PR
dialog. In Spot Check mode, select the Main Menu quick key — from the
Parameters column select Setup — select PR.
2. Select PR Setup tab.
3. Setthe Pulse Volume to an appropriate level.
7.3.3  Enabling Irregular PR
To enable the Irregular PR function, follow this procedure:
1. Select the Main Me