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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 toinformation protected by
copyrights or paténts and does not convey afydicense under the patent rights of Mindray, nor the rights of
others.

Mindray intends to maintain the contefits,of this manual as confidential information. Disclosure ofithe
information in this manual in anyananner whatsoever without thé written permission of Mindray-is strictly
forbidden.

Release, amendment, reproduction, distribution, rental, adaption and translation of this manual in any manner
whatsoever without the written permission of Mindray is\strictly forbidden.

mlndfay is the registered trademarks or trademarks owned by Mindray in China and other countries. All
other trademarks that appear in this manual are-used only for editorial purposes without the intention of
improperly usingthem. They are the property.afitheir respective owners.

Responsibility on the Manufacturer Party

Contents of this manual are subject to changes without priornotice.

Allinformation containgd.in this manual is believed to be correct. Mindray shall not béliable for errors contained
herein nor for incidetal or consequential damages in connection with the furnishing; performance, or use of
this manual.

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

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

B theelectrical installation ofithe relevant room complies-with the applicable national and Joecal
requirements;

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

WARNING

® This equipment must be operated-by.skilled/trained clinical proféssionals.

® [tis important for the hospital or organization that employs.this equipment to carry out a

reasonable service/maintenance plan. Neglect of this maywésult in machine breakdown or personal
injury.




Warranty

THIS WARRANTY 1S EXCLUSIVE AND IS IN LIEU ©OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING
WARRANTIES ORMERCHANTABILITY OR FITNESS.FOR ANY PARTICULAR PURRQSE.

Exemptions

Mindray's obligation or liability-under this warranty does/hot.include any transportation orather charges or
liability for direct, indirect'er'consequential damages or delay resulting from the improper use or application of
the product or the use of parts or accessories not appreved by Mindray or repairs by people other than Mindray
authorized personnel.

This warrantyshall not extend to

B Malfingtion or damage caused by improper use or man-made failure.

W _ (Malfunction or damage caused by unstable or out-of-range peWwer input.

m/ ;, Malfunction or damage caused by force majeure such as fire.and earthquake.
|

Malfunction or damage caused by improper operation/or repair by unqualified ordinauthorized service

people.
B Malfunction.ofithe instrument or part whose serial number is not legible engugh.
B Others not caused by instrument or part itself.

Company Contact

Manufacturer: Shenzhen Mindray Bio-MedicalElectronics Co., Ltd.

Address: Mindray Building, Keji 12th Road South, High-Tech Industrial Park, Nanshan,
Shenzhen 51805%,PR. China

Website: www.mindray.com

E-mail Address: service@mindray.com

Tel: +86 755 81888998

Fax: +86 755 26582680

EC-Representative: Shanghai International Holding Corp. GmbH (Europe)

Address: EiffestraBe 80, 20537 Hamburg, Germany

Tel: 0049-40-2513175

Fax: 0049-40-255726

Notification of Adverse Events

As a health care provider, you may report the occurrence of certain events to SHENZHEN MINDRAY BIO-MEDICAL
ELECTRONICS CO., LTD., and possibly to the competent authority of the Member state in which the user and./ or
patient is established.

These levents, include device-related death and serious injury or illness. In addition, as part of our Quality
Assurance Program, SHENZHEN MINDRAY BIO-MEDICAL ELECTRONICS CO., LTD. requests to be notified of device
failUres or malfunctions. This information is required to ensure that SHENZHEN MINDRAY BIO-MEDICAL
ELECTRONICS CO., LTD. provides only the highest quality préducts.
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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 notavoided, could result in minor personal
injury or product/property damage.

NOTE

Provides application tips or other useful information to ensure that youget the most from your
product,

1.1.1 Warnings

WARNING

This equipment is:used for single patient at atime:

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

The equipment is not intended to be,used within the Magnetic-Resonance (MR) environment,

Before' connecting the equipment to the power line, check 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.

Before putting the system into operation, the operatormust verify that the equipment, connecting
cables and accessories are in correct working ordér and operating condition.

To avoid risk of electric shock, the equipment.must only be connected to mains’power with
protective earth.If a protective earth conductor is not provided, operate it on battery power, if
possible.

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

Do'not touch the patient and'liveparts simultaneously. Otherwise patient injury may resuit.

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

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

Do not exclusively rely on audible alarms forpatient monitoring. Adjusting alarm volume to a low
level or turning off alarm sound may result in patient hazards.

Customize alarm settings according,to patient situations and keep patients under close suryeillance.
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.

Place and secure cables and tubings carefully to prévent from stumbling, entanglement and patient
strangulation.

If any measurement seems questionable, first.check the patient’s vital signs.by alternate means and
then checkithe.equipment for proper functioning.




1.1.2

1.1.3

Physiological data and'alarm messages provided by the monitor should not be used as the only
basis for diagnosis or therapy decisions. They must be used in conjunction with clinical signs and
symptoms. Misinterpreting measured values or other parameters may result.in‘patient hazards.

The software.equipment 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 meanswithout due permission.

Cautions

CAUTION

Use and store the equipment in specified environmental condition. The.monitor and accessories
may not meet the performance specification due to aging, stored or usedjoutside the specified
temperature and humidity range.

Use only parts and accessories specified in this manual.

Ensure that the equipment is supplied with continuous electric power during work. Sudden power
failure may cause data loss.

Magnetic and electrical fields are capable of interfering with the proper performance’of the
equipment. For thisteason make sure that all external devices operated in the vicihity of the
equipment comply with the relevant EMC requirements. Mobile phone, X-ray‘equipment or MRI
devices are a possible source of interference as they may emit higher levels‘of electromagnetic
radiation.

Always install or carry the equipment properly to avoid damage caused by drop, impact, strong
vibration-or other mechanical force

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 engineerifig'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 perthe applicable waste control'regulations. Keep it out of
children’s reach.

At'thé 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 us.

Notes

NOTE

Put the equipment in a location where you can easily view and operate the equipment.

The.equipment uses a mains plug’as isolation means to the mains power. Do not locate the
equipment in a place difficult to operate the mains plug.

In normal use, the operator'is expected to be in front of the equipment.
The software was developed in compliance withEC62304.

This manual includesinformation related to allfeatures of the monitor. Some features may not be
available on your monitor.

Keep this manual in the vicinity of theieqipment so that it can be obtained conveniently when
needed.




1.2

Equipment Symbols

D{%@n

Symbol

Descrip(t;;\’\/ . CQ

\

Medical device

uDI

Unique device identifier

General warning sign

Refer to instruction manudal/booklet

Serial number

REF

Catalogue number

Date of manufacture

Manufacturer

MNELE P HEE

USB connéctor

IPX1

Protected against vertically falling water
drops per IEC.60529

—
B
=3

IP44: protected against ingres$ of fereign
objects no less than 1.0 mm, and-against
access to hazardous parts with wire; protect
against harmful effects\of-splashing water

1P22

IP22: protected against ingress of foreign
objects no less than 12.5 mm and against
access to hazardous parts with finger;
protected against harmfuleffects of vertically
falling water drops with'the dévice tilted at
any angle up to 15°

Direct current

Polarity of d.c. power‘connector

H
+

Battery indicator

( $

Alternating current

Equipotentiality

b

Computer network

3

DEFIBRILLATION-PROOF TYPE CF APPLIED
PART

>

DEFIBRILLATION-PROOF TYPE BF APPLIED
PART,

v Calibration > [] <& Zero key
Gas outlet — 1 Gas inlet
[=> <
A |
Video output @é Input/output
: Start @ Stop




A4
&ymbol Description \<
A\

Symbol

Description

A/O*

Unlocking

D

Locking

Direction and angle off rotation

&l

=L

Lock; tighten

Stacking limit by-aumber

Keep dry

This way up

Fragileshandle with care

Humidity limitation

Atmospheric pressure limitation.

Temperature limit

Non-ionizing electromagnetic radiation

Dispose of in accordance to your
requirements

|ﬁ -~ ® || =X

country’s

Plasticidentification symbol

Authorized representative in the
Community/Eurepean Union

m
(@}
)
m
o

European

Stand-by

requirements of the Regulation.

c € The product bears CE mark indicating'its conformity with the provisiors of the REGULATION (EU) 2017/745.00
0123 ‘'medical devices and fulfills the generat safety and performance requirements of Annex | of this regulation:The
number adjacent to the CE marking (0123) is the number of the EU-notified body certified for meeting the

Note: The product complies with the Council Directive 203 1/65/EU, amended by Directive 2015/863/EU.

TrueBP™

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

General meaning of\geometric shapes and safety colors are as follows:

(\J ‘O°F T
Geome\tri\%a e Meaning Q | JSafety color Contr olor Graphical sy:nbo olor
L N
Mandatory action Blue White White
t Warhing Yellow Black Black




Equipment-Introduction

2.1

2.1.1

2.1.2

2.1.3

2.1.4

2.1.5

2.1.6

2.1.7

Intended Use

Intended Purpose Statement

The patient monitor is intended for monitoring, displaying, reviewing, storing, alarming and transferring of
multiple physiological parameters.

Indications for Use

The BeneVision N1 patient monitors are intended to be used for mionitoring, displaying, reviewing, storing,
alarming and transferring of multiple physiological parametegs including ECG (3-lead, 5-lead(6-lead, and 12-lead
selectable, arrhythmia detection, ST segment analysis, QT/QTc monitoring, and heart rate (HR)); respiration
(Resp), temperature (Temp), pulse oxygen saturation (Sp©2)-pulse rate (PR), non-invasive’blood pressure (NIBP),
invasive blood pressure\(IBP), carbon dioxide (CO2), oxygen (02), continuous cardiacioutput (CCO).

The monitor also provides interpretation of resting 12-lead ECG and CrozFusion«

Medical,Conditions

The product is expected to be used,in medical institutions, and its application fields include: operatifig room,
anesthesia induction and postoperative recovery, intensive care unit, emergency care, respiratéry-eare, Cardiac
Care Unit, neural care, dialysis'€are; neonatal care, elderly care, obstetric care, internal medicine and surgical care.

Intended Users

This monitor is to be used in healthcare facilities by:clinical professionals or under their guidance.

Intended Patient Population

All thé\parameters can be monitored on single adult, pediatric, and.neonatal patients with the exception of the
following:

@ The CCO monitoring-is intended for adult and pediatrig patients only.

B The CrozFusion/function is intended for adult patients only.

Contra-indications

The CrozRusion function is contraindicatedjin the following situations:
W - Rerforming CPR

B Performing CPB or using V:A.ECMO

B Using IABP
|

Patients in persistentiand regular restlessness

Side-effects

None.

According to the conclusion of clinical ‘evaluation and residual risk'evalUation, for the intended patients, there is
noknown side effects that can occur during or after the use of the medical device. And there is no need for the
operator to make extra preparations. Thus, no residual risk associated with using the medical device should be
disclosed.




2.2

2.3

2.4

2.4.1

Equipment Features

The monitor is intended to be used in a hospital environment including, but not limited to, ICU, CCU, PICU,
Neonatology, RICU, emergency room, operating room, postoperative observation-ward, etc.

The monitor can’be-used in the following ways;

As a stand-alone patient monitor, or

As a multi-parameter module (MPW) for the Mindray BeneVision N22, BeneVision N19, BeneVision"N17,
BeneVision N15, BeneVisionNi12,%0r BeneVision N12C patient monitor, hereafter referred tofas./the host
monitor”.

As a multi-parameter module (MPM) for the Mindray BeneView T5, BeneView T5 OR, BeneView T6,
BeneView T8, BeneView T9 or BeneView T9 OR patierit'monitor, hereafter referred to as “the host monitor”.

As a multi-parameter module (MPM) for the@BeneHeart DX or BeneHeart DI defibrillator/monitor.

In this manual;the N1 is generally referred to.as “the monitor” except in the&ituation describing its use with a
host monitér orthe defibrillator/monitor, where' it is referred to as “the N1”.

Applied Parts

iThe applied parts of the monitor are:

ECG electrode and leadwire
SpO, sensor

Temp probe

NIBP-cuff

IBP transducer

PiCCO sensor

CO, sampling line/nasalsampling cannula, water trap,‘andmask

Main Unit

Front View

m

4 mindray C T3 BeneVision N1 A
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Atafm lamp:
When a physiological alarm or technical alarm occurs, this lamp-lights and flashes corresponding with the alarm
priority:

High priority alapms: the lamp quickly flashes red.

Medium priorjty alarms: the lamp slowly flashes yellow:

Low priority.alarms: the lamp lights in cyan without flashing.
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(1) Power switch

( Q) Sample line connector ofCe)sidestream o,

%Q Temp probe connecQ()
@

Gas outlet l
(5) ECG cable ctor \&’

(J (6) SpozfabSconnector QS) @ QQ)
Q() @ N&uﬁ connector Q
\ | (8) Multifunctional connector: o @&nalog and defib synchronization signal, or connects MRV Pc‘ &
N/

<
©) NFC label: used to pair a& device for data transmissi(Q)Q) %‘b Q()
Q)()u 0)  IBPcable connecto}%(b’ << \l‘
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i%bl Bottom View \&Q) Q) \&
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| E o [ (;)&' Q\}.
}b [ ) () —T ] — L \ ()
) %’ < Q> O
<<()() (1) Clip: fasten the I@ﬁ N1 is in use with the host r&%{ Dock or Modular Rack. & Q

2) Latch: locks the N1 when the N1 is in use with \&host monitor, Dock or Modular Rack. Pressing here releases &
& the N1 so that you can remove the N1 fror&éhost monitor, Dock or Modular Rack.

X > > .
N 2.5 Mo{léil‘(a)r Rack §(b <<() h ©
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Dock is used to connei® N1 or Modular Rack.

<<Q)Cz)5.1 Left View§‘2} <<(JQ) \4

1) Symbol: indicates the direction angle that Dock can rotate when Dock is fixed onto a transverse or Qk

% vertical rod. &Q
v o
2.6.2 <<Q)QRight View @ <<(SJ @ <<

in connector: power inpu&&{é’mmunication connector of téﬁ.) &
onnection status LED: it is on when the N1 is properly conne% the Dock. &@
External power LED: it is on when the external AC power@ns connected. \
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(2) %Equipotential grounding terminal: when using the monitor together with other devices, connect t\%&
equipotential grounding%ﬁinals together to eliminate the potential difference between th%

(1)

Qk 3) VGA connector: c‘n&gﬁe external display Q) (b\' ()
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;‘) 2.8 tallation

2l

X
2.8.1 Installing th Q)r External Parameter Module into the \ular Rack ()
gff % &
Q)() You can insta&\{a1 and an external param%r od %

ule, if needed, to the Mo

ar Rack as indicated bw

Firmly push the N1 external module until you hear that the clip (refer to - ottom View) engages the ()

Modular Rack.Kj&dre that the N1 or the external module is properly conne ry to pull the N1 or the §1)
Q) external modyg tward. The N1 or the e@;”)nodule properly engage@odular Rack if you cann

<<() it out. % \

NOTE Q)‘l‘ &,QJ

® Toprevent N1 or the ext module from falling ,Qf)er insert N1 or the extegbodule into the Q()
QS) Modular Rack, aIwa&@ck that N1 or the exter dule properly engages the:Modular Rack.
.

When the external module is properly instal%you should further fasten the module to the %
R l Modular Rack with the lock at the botton@ module to ensure the engagement. \&,

N o
2.8.2 Remoxﬂiﬁg‘the N1 or Externa %meter Module fr&ﬁ e Modular Rack

% To regove he N1 or external parameter module, follow this proce@k~

& ress and hold the latch at the bottom of the N1 or paraﬁ&module. If the external n@le is locked to (bs
the Modular Rack, unIcth first. Q) %

@ 2. Pullthe N1 or paré& module out as indicated. % Q
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Q%\You hear a click when z@géblar Rack is pushed into %@'

2.8.4 Removing t odular Rack from the Dock &,Q) ()
To remove ﬁ&ddular Rack from the Doc(fsllow this procedure: §(b& Q()
()(J 1. P d hold down the releas at the top of the Modular Rack. \b
Q 2. Pullthe Modular Rack out ax@cated. @

AUTION
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FirmI%sﬁ N1 until you hear that the clip (refer to 2.4.4 Bottom Vie%%gages the Dock. To ensure that N1 is

pr& connected, try to pull &outward. N1 properly engage ock if you cannot pull @t) @

N\ &
2.8.6 &Qemoving the N1 f{(%)the Dock & \l_<<
To remove the N1 fr \&Té Dock, follow this procedure: \&Q)

1. Pressand Me latch at the bottom 1 Q)(J
Q()(J 2. Pull @t as indicated. Q&QJ Q(b’ Q
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When t§1 is connected to the eVision N series monitor or BeneView T series monitor, the rks as the

parameter module while BeneVi series monitor or BeneView T series monitor works a\ st monitor.
For more information, see s t&, .7.2 Module Mode.
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CAUTION

® If you needithé.analog signals, use the multifunctional connector of the N1 instead of the Micro-D
connector.of the BeneView T series monitor when the two monitors are connected.

2.9.1 Connecting N1 to the Host Monitor through the Module Rack

To connect the N1 to the module rack of the host monitor, follow this procedure:

1. Insert N1 to the hostimonitor's module rack. Firmly'push'N1 until you hear that the clip (refer to
2.4.4 Bottom View) engages the module rack.

2. Toensure that N1 is properly connected, try.to’pull N1 outward. N1 properly engages the module rack if:
you cannot pull N1 out.

To remove'N'i.from the module rack of the-hdst'monitor, lift the latch (referto-2.4.4 Bottom View) at the bottom of
N1 andfulN1 out.

CAUTION

® To prevent N1 fromfalling off, after inserting N1.into'the module rack, alwayscheck that N1 properly
engages the module-rack.

® To prevent N1/ from falling off, catch it with another hand while pulling it’out from the module rack.

NOTE

® There’is no module rack for the BeneVision N22 or BeneVision N19 monitor. The N1 canbe
connected to the BeneVision N22 and BeneVision N19 monitor through the SMR or Daock.

2.9.2 Connecting N1 to'the Host Monitor through the Satellite Module Rack (SMR)
To connect the N1 to the host monitor through the SMR, follow this procedure:

1.  Connect the SMR to the host monitor.

2. Insert N1 to the SMR. Firmly push N1.until you hear that the clip (réferto 2.4.4 Bottom View ) engages(the
SMR.

3. Toensure that N1 is properly connected, try to pull N1 outard. N1 properly engages the module rack if
you cannot pull N1 out.

To remove N1 from.the'SMR, lift the latch (refer to 2:4:4 Bottom View) at the bottom of N1 and pull N1 out.

CAUTION

® Toprevent N1 from falling off, after inserting N1 into the SMR, always check that N1 properly
engages the SMR.

¢\ To prevent N1 from falling off, catch it with another hand while pulling it out from the SMR.

293 Connecting N1 toithe Host Monitor through the Dock

To connect the NT¢o the host monitor through the Dock, follow this proceduré;




1~ Connect the N1 to the Dock.

2. Connect the host menitor connector of the Dock with the SMR connector of the,hostmonitor using the
dock data cable,

NOTE

® Use AC power source when the N1 is in use with the Dock.

2.10 N1 in Use with the Defibrillator/Monitor

N1 can be connected with the BeneHeart DX or BeneHeart DM defibrillator/monitor through the optional
communication interface or in a wireless way. When th&N1 is connected to the defibrillator/monitor, the N1
works as a parameter module of the defibrillator/monitor. Data from the N1, including parameter values,
waveforms, and@vents, are sent to the defibrillator/monitor. For more information;see section 3.7.2 Module
Mode.

2.11 N1 inUse with the Transport Dock

Nican be used together with.the Transport Dock to transport.patient through road ambulance,.airplane or
helicopter. For the installation-ofthe N1 and Transport Dock; refer to the Transport Dock Indication for Use (PN:
046-011365-00) and the Quick Guide for the Dock-T N1 Transport Dock (with DC Input) (PN:046-019005-00).

WARNING

® If the'N1(is configured with the CO2 module, only the N1 with the label & can be used with
Transport Dock with DC input,

® The monitor must only be cohnected to mains power with protective earth, and the connection
should be performed by qualified service personnel.

® Ensure that the external)power system has secure protective earth when the monitor is used
together with the Transport Dock.

® Verify that the connection of protective earth'and the external power system is securely connected
when installing the Transport Dock.

2.12 Input Devices

The’'monitor allows data entry through touchscreen, keyboard, mouse, and barcode reader.

2.13 Printing Devices

You can use Mindray'specified printer to output patient information and data.




3 Getting Started

3.1 Equipment Preparation Safety Information

WARNING

Use only installation accessories specified by.Mindray.

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

Connect only approved devices to this equipment. Devices.connected to the equipment must meet
the requirements of the applicable IEC standards (e.g. IEC60950 safety standards for information
technology equipment and IEC 60601-1 safety standardsfor medical electrical equipment). The
system configuration must meet the requirementsof the IEC 60601-1 medicalelectrical 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
accordanceto the IEC 60601-1. If you have any questions, contact Mindray.

The monitor.and parameter monitoring accessories are suitable foruse within the patient
environment. For other equipmentand accessories connected to the monitor, consult
carresponding manufacturers for the suitability within the patient environment.

If itis 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 devicés themselves or the patient's safety.

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

CAUTION

The equipment should be installed by authorized Mindtay personnel.

When disposing of the packaging material, be sufe to:observe the applicable waste control
regulations and kéep 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 patients.

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

Avoid rude handling during transport.

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

NOTE

Put the equipment in a location where you can easily view and operate the equipment.

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

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




3.2

3.2.1

3.2.2

3.3

3.3.1

3.3.1.1

3.3.1.2

Monitor Installation

Unpacking and Checking

Before unpacking-examine the packing case‘caréefully for signs of damage. If any'damage is detected, contact
the carrier or us.

If the packing case is intact, open the package and remove the equipment and accessories carefully. Chéck all
materials against the packing list @nd eheck for any mechanical damage. Contact us in case of anyproblem.

NOTE

¢ If your monitor contains the internal CO, module; connect the CO, adapter to the CO, receptacle as
soon as you unpack the monitor to avoid losingthe CO, adapter.

Environmental Requirements
The operating environment of the equipment must meet the requitéments specified in this manual.

The environment where the equipment is used shall be reasonablyfree from noises, vibration; dust, corrosive,
flammable and explosive substances. Moreover, to maintain-goeod ventilation, the equipment shall be at least 2
inches (5cm) away from arodnd the cabinet.

When the equipment.isimoved from one place to another, condensation may occug@s‘a’result of temperature or,
humidity differengé. Inthis case, never start the.system before the condensation‘disappears.

Setting Up the Equipment

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

Connecting the AC Mains

The monitor can be powered by AC power supplywhen it is connected to the AC adapter or Dock. Before
connecting the equipment to the AC mains, check'that the voltage and frequency ratings of the power line\afée
the same as.those indicated on the AC adaptehor Dock.

Connecting the AC Mains through the AC Adapter
To‘eonnect the N1 to the AC power source through the AC adapter, follow this procedure:

1. Connect the N1 to the ACadapter.

2. Connect the female'end of the power cord to the AC adapter, and the male end\of-the power cord to a wall
AC outlet.

3. Check thatithe’external power supply indicator is on.

The externalpower supply indicator lies'in.the lower right corner of the display. When the AC mains is not
connected;the external power supply indicator is off. When AC mains is connected, the external power supply
indicator is illuminated in green.

Connecting the AC Mains through the Dock
To connect the N1 to the. AC power source through the Dock, follow this procedure:

1.  Connect the N1 to the Dock.

2. Connect the female end of the power‘cord'to the AC power input of the Dock, and the male end of.thg
power cord to a wall AC outlet.

3. Check that the external power supply indicator of the N1 and Dockare on.

WARNING

® Always use thelaccompanying power cord delivered with the monitor.




3.3.2

3.3.3

3.4

35

3.5.1

® Always use the AC adapter specified by Mindray.

® Before connecting.the equipment to the AC mains, check that the voltage'and frequency ratings of
the power linelare the same as those indicated on the AC adapter andDock.

® Use AC power source when the N1 is'in‘use with the Dock.
® Usethe cable retainer to secure the power cord to prevent it from falling off.

® Use the battery if the integrity'of-the protective earth conductor or the protective earthing$ystem in
the installation is in doubt:

Connecting the Input Devices

Connect the mouse, keyboard, and barcode readerif’necessary.

Installing the External Parameter Module

If external parameter module is needed, refer to section 2.8.1 Instatling the N1 or External Parameter Module into
theModular Rack for installation.

Turning on thé Monitor

Before turn on the'menitor, perform the following inspections:

1. Checktheimonitor for any mechanicaldamage. Make sure that all external cables, plug-ins and acceSsories
are properly connected.

2. Connect the monitor to the AC power source using AC adapter or Dock. Make sure the battery power is
sufficient if the monitor is powered by the battery.

3. Press the power switch t@.turn on the monitor.

The monitor automaticallyyperforms a self test at startup. Chéck that the alarm tone is heéard’and the alarm lamp
illuminates, one after the'other, in red, yellow, and cyah. This indicates that the visible and audible alarm
indicators functions correctly.

When the monitor is turned on, the alarms are padsed for two minutes. Then the alarm system is activated.

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 itis not working properly; or ifit is mechanically
damaged. Contact the service personnel or Mindray.

NOTE

® Forfirstuse, connect the monitof to the AC power source for a while and then turn on the monitor to
activate the battery.

® “The time for the monitor to cool from the maximum storage temperature between uses.until the
monitor is ready for its intended use is 10 minutes when the ambient temperature is 20 °C.

Operations on'the Screen

Screen elements include parameter values, waveferms, quick keys, menus, information area, alarms areas, and'$o
on. Almost all screen elements are interactives

You caf access the same element in different ways. For example, you can-énter a parameter menu by-selecting
corresponding numeric area or waveform area, or by selecting the'Main Menu quick key — from the Parameters
coldmn select Setup.

Using the Touchscreen

You can touch the'screen or swipe across the screenwith your fingers to operate the monitor.




3.5.1.1

3.5.1.2

3.5.2

3.5.2.1

Tapping the screen or Swiping across the Screen
W Tapping the screen

€ To select anitem from menus or lists, tap on the item with your finger.
€ To select a'quick key, tap on the key with your finger.

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

€ Ifan external display isconnected and actively displaying information, tapping the screemof the N1
switches the active display to the N1.If the N1's display is-active, tapping on the scréen of the external
display switches the'active display to the external‘display.

B Swiping across the screen with a single finger:
€ To scroll through a list and a menu, swipéup-and down.

€ Ifan éxternal display is connected, torshow or expand the Minitrends scréen or the EWS screen on‘the
external'display, swipe right across'the’corresponding screen.

€ Ifan external display is connected, to contract or hide the Mihitrends screen or the EWS screen on the
external display, swipe left across the corresponding screent

M -, SWiping across the screenwith two fingers:

€ Ifan external display is connected, to switch to anathér screen, swipe left or right'across the screen.
For example, on the Normal screen, swipe with two fingers from left to right\to_switch to the
Minitrends‘sdreen.

€ Todischarge'a patient, swipe form top to bottom.

Lockingthe Touchscreen

You can use the touchscreen to seleeta.screen element by pressing directly on the monitor’s screéh. To avoid
misuse, the touchscreen is lockediin the following situation:

B Thetouchscreenis not uSedin 60 seconds when the N'\runs on battery and is not connected to an external
display.

W Select the Unlock quick key @ , and swipe theslider up as instructed.

When the touchscreen is locked, the quick keyichanges to @ .To unlock the touchscreen, touch anywhere of
the touchscréen and swipe the slider up as inpstructed.

NOTE

® -, 'Wipe off the water on the touchscreen in case of rain ofwater spray.

Using the Barcode'Reader

The monitor supports-both linear (1D) barcode reader and two-dimension (2D) arcade reader.

NOTE

® Youcah use the Mindray custom'barcode reader to scan both the 2D and 1D barcodes. Using other
barcode readers can only output the patient’s medical record number (MRN) and visit aumber.

Clearing Old Data Formats (for the Mindray Custom 2D Barcode Readér)

If you are using the Mindray custom 2D barcode reader (Model HS-1R or HS-1M), before using the it for the first
time, clear old data formats and configure the bargode reader.

Before configuring the Mindray custom bafcedeteader, clear old data formats. To do so, follow this procedure:
1. Scan the engineering barcode to cledarthe previous data format.

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




3.5.2.2

3.6

NOTE

® Contact the scanner manufacturer or Mindray to obtain the engineering barcodes for clearing data

formats and'containing the hospital’sidata format.

Setting the Barcode Reader

For information on setting the bakcode reader, see 23.15 The Seanner Settings.

Screen Display

The following figure shows the normal screen:
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(1) Patient information area: displays-patient category and gender. The displayed patient information is configurable.

Selecting this area enters the Patient Management menu. Formore information, see 5.3 Managing Patient

Information.

Patient information.area: displays patient information, ineluding department, room numbet, bed number, and so
on. The displayed patient information is configurablef Selecting this area enters the Patient‘Management menu.
For more infofmation, see 5.3 Managing Patient Inforimation.

Technical@larm information area: displays technical alarm message or promptmessage.

(4) Theufrént configuration

(5) Physiological alarm information area:displays physiological alarm message.

(6) System status information area: displays alarm symbol, battery status, network status, currently connected CMS,
and system time. For more information, see 3.6.1 On-screen Symbols.

(7) Quick key area: displays-quick keys.

(8) Parameter numerics area: displays parameter values;-alarm limits, and alarm status. Selecting a parameter numeric
block enters corresponding parameter menu. Formore information, see 3.11.4 Accessing Parameter Setup Menus.

9) Parameter waveform/ numerics area: displays parameter waveforms or parameter values, alarm limits, and alarm
status. Selecting a parameter waveform,of numeric block enters corresponding parameter menu. For more
information, see 3.11.4 Accessing Parameter Setup Menus.

(10)~./ Parameter waveform area: displays parameter waveforms. Select a‘waveform enters corresponding parameter

menu. For more information, see 3.11.4 Accessing ParameterSetup Menus.
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(q:screen Symbols <<()

The following table Iists@kon—screen symbols displayed on the system status inf
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?l‘ 3.6.3 Quick Keys of th N@

Q) The monitor provid ick keys for you to quickly, &;)some functions. The quic&r area is located at the
() right of the screen. uick key area displays 5 qu<4< keys. You can also swipe down on the quick key area for, l
<< more quick keys.The following table shows awih.ble quick keys.
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\ = QJ alarm system. @' Q i report.
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3.7

3.7.1

3.7.2

3.72.3

Symbol Label Function Symbol Label Function

Audio Pause Pauses alarm tone. | Standby Enters the Standby
O mode.
QS NIBP Start/ Starts an NIBP "‘>I Manual Event Manually triggersiand
Stop measurement or stops saves an event.
the current'NIBP
measutrement.
@ Lock Selects and operates as o) NIBP Measure Entersithe NIBP Measure
inStructed to unlock the M menu.
touchscreen
Unlock Selects and operates a§ @ Main Menu Enters the main menu.
@ instructed to lock the
touchscreen

Operating Modes

The monitor provides different operating modes. This section describes the monitoring mode\and the standby
mode.

Monitoring Mode

The monitoring mode is the most frequentlyusediclinical mode for patient monitoring. When the monitords
turned on, it adtomatically enters the monitoring mode.

Module Mode

When the N1 is connected to thellhost monitor or the defibrillater/monitor, the N1 enters thexmodule mode. For
eonnection of the N1 and.the host monitor, see section 29N Tin Use with a Host Monitor. For connection of the
N1 and the defibrillator/monitor, see section 2.70 N1.in{Use with the Defibrillator/Monitor.

The N1 monitor has the following features when it enters the module mode:

B The patient information, parameter setup,and alarm setup of the N1, the-host monitor, and the
defibrillator/monitor will be synchronizéd: For data transfer strategy, seethe corresponding operator’s
mahnual-of the host monitor or the defibrillator/monitor.

W  The N1 can still store the parameter data and the alarm events.

M “The N1 receives and stores the parameter trends data from the host monitor or the defibrillator/monitor.

B  Allaudible sounds of the-N1 are off.

WM Wired and wireless hetwork of the N1 are not available.

B Thealarm indications of the battery related alarms of the N1 are given by the host monitor or the
defibrillater/monitor.

B Turnipng,on or off the host monitor,or the'defibrillator/monitor simultaneously powers on or off the\N1.

B Themain screen of the N1is off when it is connected to the host monitor through the SMR or the-module

rack of the host monitor or thedefibrillator/monitor.

The N1 resumes to monitoranode/when it is disconnected ffom the host monitor or the defibrillator/monitor.

Privacy Mode

The privacy mode is a special clinical monitoringimode. In the privacy mode, the monitor does not display
patient information and monitoring data. This provides controlled access to patient data and ensures
confidentiality.

The privacy mode is only available when'the patient admitted by the monitor is also monitored by the CMS. The
monitor continues monitoring the patient, but patient data is only\isible at the CMS.




3.7.3.1

3.7.3.2

3.7.4

3.7.4.1

3.74.2

Entering the Privacy Mode

To enter the privacy,made, select the Main Menu quick key — from the Display column select Privacy Mode —
select OK.

The monitar has the following features after entéring the privacy mode:
B The screen turns blank.
B Except for the low battery alarfn, the monitor inactivate alarm tone and alarm light of all gther alarms.

B The monitor suppressesall system sounds, including heart peat tone, pulse tone, andprompt tone.

WARNING

® InPrivacy mode, all audible alarms are suppressed and the alarm light is deactivated at the monitor.
Alarms.are presented only at the CMS. Pay attention to potential risk.

NOTE

®> ‘The privacy mode is not available if the Departmentis'set-to OR.

® You cannot enter the privacy mode if a low battery alarm occurs.

Exiting the Privacy Mode

The monitogautomatically exit the privacymode in any of the following situations:
B Thénhdonitor disconnects from the CMS.

B Thelow battery alarm occurs.

You can also operate the touchscteen, mouse, or keyboard to manually exit the privacy mode.

Night Mode

The night mode is a special clinical monitoring mode€. To avoid disturbing the patient, you can use the night
mode.

You can.switch on or off the night mode(This'is password protected. Formpre information, see Disable:Night
Mode in 23.4.7 The Other Tab.

Entering the Night Mode

To enter the night modejfollow this procedure:

1. Select the MainMeénu quick key — from the Display column select Night Mode.
2. Change the\night mode settings if necessary.

3. SelectiEnter Night Mode.

CAUTION

® Verify the night mode settings before entering the night mode. Pay attention to potential risk in
case of improper settings.

Setting the Auto Night Mode Switch

You can configure the monitor to automatically enter and exit the night mode. To do so, follow this procedure’
1. Select the Main Menu quick key —from the Display column sélect.Night Mode.

2. \Switch on or off Auto Night Mode.

4 On:the monitor automatically enters the night modewhen the night mode period starts and exits the
night mode when the night mode period endsiSeethe Nighttime setting from 23.70.7 The Time
Synchronizatjon Tab.

& Off: the monitor will not automatically-€nterthe night mode. To manually enter the night mode, see
Nighttime from 3.7.4.1 Entering the Night Mode.




The Auto Night Mode switch'is’Off by default.

3.7.43 Changing Night Mode Settings
To change nightmode settings, follow this precedure:
1. Select the Main Menu quick key — from the Display column select Night Mode.
2. Change the following night mod€ settings as necessary.
€ Screen brightness
€ Alarm volume, QRS:volume, key-striking volume, and feminder volume

€ NIBP End Tone switch and Stop NIBP switch

3.74.4 Muting All Monitor Sounds
To silence the,monitor in the Night mode, switch on All Mute from the NightMode Setup menu.
Local password for accessing the Maintenance menu is required for switehing on All Mute.

After thé monitor is silenced, the monitor will not generate the alarm tone, QRS tone, key tone, reminder tone, or
NIBP&nd tone.

3.74.5 Exiting the Night{Mode

To exit the night mode/select the Main Menu quick key — from the Display column select Exit Night Mode~>
select OK.

NOTE

® If your monitor is connected to the CMS, it automatically exits the night mode when being
disconnected from the CMS.

® The monitor resumes the previous settings after exiting the night mode.

37.5 Standby Mode

You can temperately stop patient monitoring 'without switching off the mehitor by entering the standby mode.

3.7.5.1 Entering the Standby Mode

T, Select the Standby quick key, or select the Main Menu-quick key — from the Patient Management
column select Standby.

2.  Define where the patient is by selecting a location in the drop down list when‘the.monitor enters the
standby mode,

3. Select OK:

The monitepbehaves as follows after entering the standby mode:

W Stops all parameter measurements.

B Disables all the alarms and prompt messages, except for the battery low alarm.

W Turns screen brightnessito the dimmest after entering\the standby mode for 30 seconds.

WARNING

® Pay attention to the potential risk of placing the monitor to standby. In the standby mode, the
monitor stops all parameter measurements and disable all the alarm indications, except for the!
batterylow alarm.

3.7.5.2 Changing the Patient Location at Standby

If you need to change the'patient’s location, select patient loecation from the standby&creen.




3.7.5.3

3.7.6

3.7.6.1

3.7.6.2

3.8

3.8.1

Exiting the Standby Mode

To exit the standby mode, choose any of the following ways:

B Select Resume’monitor to exit the standby mode and resume monitoring the current patient.
B SelectDischarge Patient to discharge the current patient.

If the monitor automatically enters the standby mode after a patient is discharged, choose any of théfollowing
ways to exit the standby mode:

B Select Monitor to exit theistandby mode and admit a,new patient.
B Select Patient Management to enter the patient infermation for preparing to admit a new patient.

When the monitor exists the standby mode and restimes monitoring, the alarms are paused for two minutes.
Then the alarm system is activated.

Outdoor Mode

The outdoor mode is intended for transferring patients outdoors. Themonitor behaves as follows after entering
the eutdoor mode:

B’ The parameter color iswhite and unchangeable.

B The screen brightfess.is automatically changed to 10.

Entering the Outdoor Mode

If configured'to manually enter the outdgormode, follow this procedure:
1. Select'the Main Menu quick key.

2. From the Display column selectEnter Outdoor Mode.

If configured to auto, the monitor can enter the outdoor mode automatically if the strength,offambient light is
greater than the threshold;For more information, see 23,11,TFhe Other Settings.

Exiting the Outdoor Mode

When Enter Outdoor Mode is set to Mandal, select the Main Menu quick key — from the Display column
select Exit Outdoor Mode.

The fnenitor automatically exits the outdoor mode in the following situation:
M _ The monitor is connected to a host monitor.

B The strength of ambient light is lower than the threshold when Enter Outdoor Mede is set to Auto.

Configuring Your Monitor

Configure yourmonitor before putting it in use.

Setting the Date and Time

To set the system time, follow thissprocedure:

1. Select the Main Menuguick key — from the System column select Time.
Set Date and Time:

Set Date Format.

If you want to use the 12-hour mode, switch off 24-Hour Time.

v wN

If you want to use daylight savingstime, switch on Daylight Savings Time. You can manually switch on or
off the daylight savings time anly/When the auto daylight savings.time function is disabled. Formore
information, see 23.70 The Time:Settings for details.

If your monitor is connected to a central monitoring system(€MS) or hospital clinical system (HIS), the date and
time are automatically taken from the CMS. In this case;, you cannot change the date and time from your
monitor.




3.8.2

3.8.3

3.84

3.9

3.10

CAUTION

® Changing the daté.and time affects the storage of trends and events and mayresult in loss of data.

Adjusting the Screen Brightness
To adjust the screen brightness, follow this procedure:
= Access Display in either of theifollowing ways:
€ Select the Screen Setup quick key — select the Display tab.
€  Select the Main Menu quick key — from the Display column select Display.
2. Setthe Brightness.

NOTE
¢ Ifyou set Brightness to Auto, screen brightness automatically changes according to the ambient
light level.

Adjusting the Key Volume
To adjust the key volume, follow this procedure:

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

2. SettheKey Volume.

Accessing the On-screen Guide

The monitor provides the on-screen guide to help youunderstand parameter monitoring functions. On-screen
guide provides measurement principle, points to notejaccessory connection, operating procedure, and so on.

To access the on-screen guide, follow this procedure’
1. Select'the.desired numerics area orwaveform area to enter the parameter menu.
2. Select the Introduction tab.

3. \Select a tab as required.

NOTE

® The on-screen guide is not available for Respiration and temperature monitoring.

Starting Monitoring a Patient

After turning on your monitor, follow this procedure to monitor a patient:
1. Admit the patient.

2. Check patient settings. Make sure that alarm limits, patient category and paced statusf.and so on, are
appropriate for yourpatient. Change them if necessary.

3. Perform desired measurements. For more information, see corresponding measurement chapters.

Stopping a Parameter Measurement

To stop/monitoring a parameter, follow this procedure:
™. —Remove corresponding sensors from the patient.
27 Disconnect the senser from the patient cable.

3. Disconnect the patient cable from the parameter.connector.
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3.11.1

3.11.2

3.113

31114

4.  Ifyou are using the disposable sensor, discard it.

General Operation

This section.describes the operations that are-generally used when monitoring a patient.

Switching On or Off a Parameter

You can manually switch on er off a parameter when its maduleds connected. If setting parameter switches is
not password protected,follow this procedure to set parameter switches:

1. Access Parameters On/Off by any of the following ways:
€ Select the Screen Setup quick key,—select the Parameters On/Off tab.
€ _Select the Main Menu quick key > from the Parameters column select Parameters On/Off.
2. Switeh-on or off desired parameters.
If-setting parameter switches is password protected, to set parameter switches, switch on Parameters On/Off
Protected. See Parameters-On/Off Protected of 23.71 The Other Settings.

When a parameter is switched off, the monitor stops data:acquisition and alarming for this measurement.

NOTE

® When.a parameter is manually switched off, you cannot monitor thisiparameter even if the related
accessories of this parameter are(connected.

Displaying Parameter Numerics and Waveforms

You can configure the parameter numerics, waveforms, and.their sequence displayed on\thie'normal screen. To
do so, follow this procedure:

1. Access Tile Layout in either of the following Ways:
@ Select the Screen Setup quick keys>(sélect the Tile Layout tab.
@ (Select the Main Menu quick key=> from the Display column select Tile Layout.

2. /Seledt a parameter numeric areaor'waveform area, and then from,the popup list select an element you
want to display in this area. The parameters and waveformsyou did not select will not displayed.

Displaying the Parameter List

You can display trends-ofHR, SpO,, RR, and NIBP/IBP inithe parameter numerics area. To do so, follow this
procedure:

1. Access Tile Layout in either of the following ways:
€ \Select the Screen Setup quick key — select the Tile Layout tab.
€ Select the Main Menu quitk’key — from the Display column select Tile Layout.

2. Select the parameter numerics area where you want to display the parameter list, and thén from the popup
list select Parameter List.

Accessing Parameter Setup Menus

Each parameter has a setup menu in which yotican adjust the alarm and parameter settings. You can entega
parameter setup menu by using any of thefolléwing methods:

B S€élect the parameter numeric area orwaveform area.

B/ ‘Rress the setup hard key @ on'the front panel of the external module.

B Select the Parameters Setup quick key, and then selectsthe desired parameter.
|

Select the Main Menu quick key — from the Parameters column select Setup -5 select the desired
parameter.




3.11.5

3.11.6

3:11.7

3.12

3.13

NOTE

® Inthis manual, wealways use the first method to enter the setup menu. But you can use any method
you prefer.

Choosing a Screen

The monitor enters the normal screen,after it is powered on. Thefmormal screen is most frequently used for
patient monitoring. You can also-select other screens. To do so,(follow this procedure:

1) Access Choose Screen ingither of the following ways:
€ Select the Screen Setup quick key.
€ Select the Main Menu quick key — frém thé Display column select Choose Screen.

2.  Select the desired screen.

Selecting the Big Numerics Screen

The'big numerics screen displays parameter numerics in big font size. You can configure the parameters and
their layout on the big numetfic screen. You can quickly switch'the normal screen and the bigfhumeric screen by
swiping left or right on thetduchscreen with two fingers. You can also select the big numeric screen by
proceeding as follows;

1. Access Choose'Screen in either of the following ways:

€ Selectthe Screen Setup quick key.

€ “Select the Main Menu quick key.— from the Display column select Choose Screen.
2. Select Big Numerics.
3. Select Big Numerics tab.

4. Select a parameter nunietie area or waveform area, ahd-then from the popup list selectan element you
want to display in this-area.

Changing Measurement Colors

You can set the-color of measurement valles and waveforms for each parameter. To do so, follow this procedure:
1. Select Main Menu quick key — from the Parameters column select Parameter Color.

2.~ Select the Current tab and set the colors of the currently, monitoring measurement values and waveforms.

3% Select the All tab and set the colors of measurement.values and waveforms for all parameters.

Initiating a-Manual Event

To save a manual event, follow this procedure:

1.  Select the Manual Event quick keyto'enter the Manual Event menu.

2. Select a name for this event, for example'Intubated, or input a name.

3. Select OK.
To edit the name of preset event'hames, select {:‘ to enter.the Manual Event Setup meriu.

The selecting or editing'manual event name functionality is available only if the Manual Event Edit switch is
turned on. For more information, see 23.11 The Other Settings.

You can review the manual events. For more inforimation, see 19.2.7 Reviewing Events.

Using the On-Screen Timers

The monitor has a Timer function to notify you when a preset tifje period is expired. You can simultaneously
display up to four timers.
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3.13:2

3.13.3

3.14

Displaying Timers
To display a timer, folow this procedure:
1. Access Tile Layout in either of the following ways:
€ Seléct the Screen Setup quickkey—> select the Tile Layout tab.
€ Select the Main Menu quick key — from the Display column select Tile Layout.

2. Click the parameter area wheré you want to display the timer, and then select a timer fromythe’popup list.

Controlling the Timer

The timer provides the following controls:

H  Start:starts timing.

B Pause: pauses timing.

B Resume: continues timing after the timer is paused.
|

Reset: clears the timer and end this timing episode.

WARNING

® Do not use the timers for tasks related to critical patients.

Setting the Timer
You can set each timer independently. To set the timer, follow this procedure:
1. Select the timer area to entépthe Timer Setup menu.
2. Set Timer Type:
4 Normal: Theitimer has a single and defined'fun time, and stops when the run time is reached.

€ Advanced: The timer has a single and.defined run time. When the run time is reached, the timer
continuously displays the time beyondthe end of run time.

@ (Cycled: The timer has a single andidefined run time. When the rurtime is reached, the timerrestarts
automatically. The cycles is.also-displayed.

€ Unlimited: The timer displays the time elapsed since the.timer was started.
€ Clock: The timer displays the system time.
3. SetDirection.
€ Down: the timer counts down.
€ Up:the timer counts up.
4.  Set RunTime.

5. Set Reminder Volume. A progress bar is shown with the run time. When the remaining time is‘10 Seconds,
the.monitor issues a remindefitone’and the timer flashes in red, prompting you that the run time'is to
expire.

NOTE

®  You cannot change timer settings when a timer is running.

® You can set Direction, Run Time, and Reminder Volume only for normal, advanced, and cycled
timers.

Using'the nView Remote Displays

By using the nView, you can remotely view an independent ponitor screen on a PC-based display.

The nView consists of PC-based hardware platform, application software (nView tool), and an local area network
(LAN) connecting PCsland the monitor. Each PC can start three remote screens at mostjA monitor supports six
remote screens instotal.




The remote screen is displays independently. you can operate the monitor via the remote screen. The following

figure shows the nView connection:
]
PC3

— .

RemoteScteen 1) Remote Screen 2 Windows Remote Sereénd \Remote Screen 2 Remote Screen 3 Windows Remote Screen 1 Windows

Monitor

[—_—\\ . 4 Local Area Network

WARNING

®%, . The remote screen is nota primary alarming device. Do not rely the remote screens for-alarm
notification.

® Data displayed on reinote screens may have a delay.

NOTE

® Alicenseis required for the nView fanction.

3.14.1 _Recommended Hardware’and Network Requirements

3.14.11 Hardware Requirements

Recommended requirements for PCs and nView displays are as follows:

PC Display
- . Hard disk: minimum 20 G Resolution: supports 1280x720
«~»Memory: 600 M (for one remote screen), 1200M (for two remote screens), 1400 M pixel

(for three remote screens)

«  CPU:i5, dual-core (for onie remote screen), quad-core (for two.orthree remote
screens)

3.14.1.2 Network Requiréments
Recommendedrequirements for the LAN'confiecting the monitor and PCsare as follows:
Hm  Bandwidth: 100 M
H  Supports multicast

B Requirements for portsire listed in the following table:

Protocol nView Port Monitor Port Function

TCP Any 6600 Communicates with the monitor.
TCP Any 6602 Commtunicates with the monitor.
TP Any 6603 Communicates with the monitor.
TCP Any 6604 Communicates with the monitor.
TCP Any 6587 Communicates with theimonitor.
TCP Any 6588 Communicates with the monitor.




3.14.2

3.14.3

3.14.4

Protocol nView Port Monitor Port Function

ubpP 6678 Any Discoversithe monitor via multicast.

TCP 6606 Any Communicates with the monitor.

6606 is the default nView port. You can
modify the port via the nView tgol.

Installing the nView-Tool

The nView tool is a Windows-based PC application. It supports Windows 7 and Windows 10 operating system.
To install the nView tool, follow this procedure:

1. Extractthe installation package.

2. RuphViewSetup.exe.

3. Follow installation instructions. Check the Import Power Policy-box if necessary.

Atthe completion of installation, the nView tool icon displays on the desktop.

The nView tool automatically starts when the PC is powergn:

CAUTION

® The PC for nView may have a power policy of turning off or puttingiinto’sleep after a preset time, If
you need the PC always on and not 'sleep when running the nView; check the Import Power Policy
box When installing the nView tool.

Manually Starting Remote Screen
You can only start remote’screens from the PC. To startasremote screen, follow this procedure:

1.  Double-click the nView tool icon to run the nView tool.

2. Ifyou are starting the remote screen for thefirst time, configure it first. For more information, see 3.74¢4
Configuring the Remote Screen.

3. Select the desired monitor:

@” ~ Select the Select Device tab.

b  Select Refresh Device List.

¢ From the monitor list, select the desired monitor.
4.  Select the nView.Tool'tab — Start Remote Screen.

After the remote screen is started, the remote screen icon [£5) displays on the task-bar.

Configuring the Remote Screen

To eonfigure the remote screen, follew this procedure:

1. Double-click the nView toolicon to run the nView tool.

2. Select the Setup tabto set the following parameters:
€ Language:the language of the remote screen and nView Tool user interface.
@ Local IP address: the IP address of the PC.The PC must be connected to the same LAN as the monitor

4 Remote Screen Port: used as the(port for TCP service and shall not conflict with other applications
runs on the PC.

€ ) Monitor Multicast Address:\used to discover the monitor:

@ StartnView Screen When Monitor Online: If this switch is on, the remote screen automatically starts
when the monitor is connected to the network.

4 Shut Down PC When Monitor Shutdown: If.thisiswitch is on, the PC automatically shuts down when
the monitor shuts down.




4 Shut Down PC When Monitor Shutdown: selects the number of displays used for nView. When the
PC connects multiple displays, the maximum number of displays for nVeiw is 3;

€ Screen X Position: selects where the remote screen is displayed. For exdmple] if Screen 1 Position is
set to Display 3, remote screen 1 will.be on display 3. To identify the diSplays, select Identify Display:

€ FullScreen: if this switch is on, thelremote screen displays in full size. f this switch is off, you can zoom
in or'out the remote screen. To achieve optimal full screen, setting the display resolution to 1280%720
is recommended.

€ Remote Screen Always onTop: if this switch is on, thé tfemote screen is always on the-front ground.

WARNING

If the Remote Screen Always on Top switch is-off,the remote screen may be covered by other
applications. If you need constant accessto the patient data, make sure the remote screen is always
in the foreground.

3.14.5 Settingthe ECG Waveform Size for the Remote Screen

For displays of different dimensions, you can set the speed and’amplitude of the ECG waveférmsfor the remote
screen to achieve the best displdy effect. To do so, follow thisjprocedure:

1. From the remote screen, select the Main Menu quick key — from the System column select Maintenance
— input the requited password — select «g-J .

2. Select Display»= select the Screen Size tab.

3.  Setthespeed and amplitude of the ECG'waveform corresponding to one centimeter.
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(M)sthe amplitude ECG waveform corresponding to one centimeter
(2) the speed of the ECG waveform corresponding to one centimeter

NOTE

® The setting of ScreeniSize:takes effect only after the remote screen restarts.

3.14.6 Selecting a Different Monitor for nView

To switch the monitor you want to view remotely; follow this procedure:

1. Select.the Main Menu quick key <> from the System column seléct'nView Tool.
Select the Select Device tab.
Select Refresh Device List.

From the monitor list;select the desired monitor.

v Ny N

From the popup-dialog box, select OK to restart'the.réemote screen.




3.14.7

3.14.8

3.15

3.16

Restarting a Remote Screen

If you changed the settings for a remote screen, restart it for the changes to take effect. To do so, follow this
procedure:

1. Onthe remote screen, select the Main'Ménu quick key — from the System column select nView Toolto
call out'the nView Tool.

2. Select the Remote Screen tab:

3. Select Restart Remote Screen.

Closing Remote Screens

Remote screens automatically close if the moniter is-turned off or disconnected from the network for one
minute. To manually close remote screens, follow this procedure:

1. Onsthe remote screen, select the Main Menu quick key — from the\System column select nView Tool to
callout the nView Tool.

2. \ISelect the Remote Screen tab.
3., Select the Exit Remote-Screen. This will exit all remotg screens.
If you started multiple yéemote screens, you can close any-ofithem separately.

B If the remote screen’is not in full screen, select the close button at the top right'corner. From the popup
dialog box, select Close This Screen.

W If the remote screen is in full screen, sélect the Windows key to call outthe taskbar. Right-click the remaote
screeniicon and select Close Window. From the popup dialog box, select Close This Screen.

Checking Software Licenses

To run the following functions in your monitor, softwarerlicenses are required:
BoA Dashboard
SepsisSight

Early Warning Score (EWS)
CPR'\Quality Index (CQI)
CPRRecord

ECG 24h Summary

nView

Numeric Data HLY7 Output
Waveform HL7 Output
NeuroSight

AF Sumiriary

To checkthe licenses, select the Main‘Menu quick key — select License — Local.
To install the licenses, follow this procedure:

1. Connect the N1 and Diock:

2. Connect the USB/drive with the licenses in to the Dock’s USB connector.

3. Select the Main‘Menu quick key —select License — select External.
4

Select Install.

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. Make sure te,save or clear the patient monitoring data as required.
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4 Using the External Display

4.1 Using the External Display

The N1 can be connected toan external display through the VGA connector of the Dock.\Wher'the external
display is connected, youcansmonitor a patient either throtigh the N1 or through the external display.

The external display configured as independent display-can display differently with the N1. For the configuration
of the independent external display, see section4.7(3Setting the External Display.

The following screens or functions can only be Viewed and operated on the independent external display:
Minitrends Screen
OxyCRG Screen
Remote View Screen
ECG Half-Screen
BoA Dashboard
PAWP Screen
Calculations

EWS

GCS

CPR Record

ST Graphic

Targeted Goal Screen

SepsisSight
NOTE

® The external display can share'the.mouse or keyboard with the monitor. If you need to use the
motuse or keyboard, connect the'mouse or keyboard to the USB connector of the Dock.

4.1.1 Connecting the N1 to the External Display
To connect the extetnaldisplay, follow this procedure:
1. Connect thé Dock and the external display using the VGA cable.
2. Connect'the Dock and the external display using the USB cable accompanying the external display.
3. Connect the external display to the AC mains and turn on the display.
4. “Connect the N1 to the Dock.

4.1.2 Using the Touchscreen of the External Screen

You can touch the scre€nor swipe across the screefy with your fingers to operate the monitor. For more
information, see 3.5."Using the Touchscreen.

4.1.3 Setting the External Display
To set the external display, follow this\procedure:

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

2. Select the Dock Setup tab.

3. Set External'Screen Contents.




€ Mirrored: the contents of the external display is exactly the same with the monitor.

€ Independent:you can separately configure the contents and layout of the manitor and external
display.

NOTE

The N1 and the independent display cannot display simultaneously. To switch the display, gently
press the power switch of the N1;or double click the display you want to use.

® Inthesituation that the Screen'Content is set to Independent and you switch the display.to the N1, if
there is no operation on the monitor within one minute, the display will automatically' switch back to
the external display.

® When the N1 is connected to the Dock, the N1 can‘use the external screen setting of the Dock. For
more information, see section 23.17 The Doick Setup Settings.

4.1.4 External Display Troubleshooting

Problem Corrective Actions

Image offset Adjust the external display by using the auto adjust function or adjust the
external display manually.

No image or the imade’displays abnormally | « Check that the external display is propeflyaconnected to the AC mains
and is powered on.

Cheéck that the VGA cable is properly*connected.
Remove the N1 from the Dock and reconnect it if the problem,pérsists.

Touchscreen failure Check that both ends of the USB cable accompanying the extérnal'display
are connected properly to the Dock and the external display.

CAUTION

Use only specified display. Using unspecified display may result in unknown problem.

4.1.5 Quick keys of the independent external display

The following table displays the quick keys that are available for theindeépendent external display:

Symbol Label Function Symbol Label Function
@ Main Menu Enters the main menu. More Shows more quick keys.
ﬂj Alarnd Setup Enters the Alarm menu. .ﬂ Alarm Reset Resets the alarm system,
Audio Pause Pauses alarm tone. Alarm Pause Pauses the physiological
alarms.
= Review Enters the Review menu. O Standby Enters'the Standby mode.
= Patient Enters the Patient Screen Setup Enters the Screen Setup
@ Management Management menus menu.
% NIBP Start/ Starts an NIBP. =) NIBP/Stop All Stops all NIBP
Stop measurement oristops the % measurements.
current NIBP
measurement.
%u NIBP STAT Starts a five-minutes ©) NIBP Measure Enters the NIBP Measure
continuous NIBP E‘ mehu.
measurement.




9
Symbol Label \< Function Symbol Label \kunction
\L ol Q’)
kx PAWP Enters the PAWP screen. P Venipuncture Inflates the NIBP cuff to
\J) %S help venous puncture.
Parameters Enters the Patameters Remote View Opens the Remote View
1 = i
Setup Setup.menu. window.
Manual Event Mahually triggers and Minitrends Enters theMinitrends
'>I saves an event. screen;
o OxyCRG Opens the OxyCRG screen. ﬁ ECG Full- Enters the ECG full screen.
< Screen
” Privacy Mode Enters the privacy medg. ' Night Mode Enters the night mode.
@ CPB Mode Enters the CPB'mode. ill Intubation Enters the intubation
Mode mode.
‘ 1) Volume Enters the Volume menu. @ Freeze Freezes waveforms.
Calculations Enters the Calculations @ Load Config Enters the Load Config
2 menu. 4 menu.
@ Print Starts printing a real-time 'h_ ResusMode Enters the Resus mode,
report. w
JV ECG Lead/Gain | Enters the/ECG Lead/Gain 4@ ECG 24h Sum Opens the ECG 24h
-:- menu. Summary,wihdow.
‘i BoA Enters the BoA r - EWS Entersthe’EWS screen.
Dashboard Dashboard screen.
GCS Enters the GCS menu. - SepsisSight Enters the SepsisSight
@ & men.
Discharge Enters the Discharge Disgharged Enters the Discharged
.. Patient Patient dialogbox. E@ Patients Patients dialog box.
5 End Case Prints the'selected end Targeted Goal Enters the Targeted Goal
== Report case reports screen.
NeuroSight Opens the NeuroSight @ AF Summary Opens the AF Summary
window window
_)0(_ Zero I1BR Starts IBP zero calibration.

4.1.6 Configuring the Displayed Quick Keys

To select the quick keys you want to display, follow this procedure:

1. Access Quick Keys ingither of the following ways:
€ Select the Sereen Setup quick key — the Select Quick Keys tab.
€ Select the'Main Menu quick key — from the Display column select Quick Keys.

2. Select the Current tab to configure thequick keys you want to display on the screen: From the top.ofthis
page, select a block where you wantte show a certain quick key, and then select the quick key from'the
quick key list. For example, if you wait to show the Screen Setup quick key at the first block, select the first
bleck, and then select ScreenSetup from the list.

3.°¢{_Select the More tab to configure the quick keys you want to display when the More quick key is selected.

4.2 Minitrends Screen

The Minitrends s€reen’shows the recent graphic trends of parameters.




4.2.1

4.2.2

4.2.3

Entering the Minitrends Screen

To enter the Minitrendsscreén, choose any of the following methods:

B Select the Minitrends quick key.

W Select the'S¢reen Setup quick key — Select'the Choose Screen tab— select Minitrends.

B Select the Main Menu quick key — from the Display column select Choose Screen — select Minitrends.

For adult and pediatric patients, when thé Minitrends screen is hidden as I you can also choose one of the
following methods to quickly enterithe Minitrends screen.

B~ Swipe left or right acrossithe’touchscreen with two fingefs until you switch to the Minitrends screen.
B Swipe right across the touchscreen with a single finger.

W Selectthe Ibutton.

The Display’of Minitrends Screen

The folléwing figure shows the Minitrends screen.

i

it

(4)
(5)
Arrhy (6)
ST
Routine Vital
(1) Scale
(2) Routine Vital button. Ifithe'department is set to OR, then the Baseline button is displayed.
(3) Routine Vital/Baselifie
(4) Select this button'to view the long trends, or contract the long trends screen to the Minitrends screen.
(5) Time line
6) Alarm statistic area

Viewing the Long Trends
Ta expand the Minitrends screen to view the long trends, cheose either of the followingways:

H Selectthe Ibutton.
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4.2.5

4.2.6

4.2.7

4.2.8

4.2.8.1

B Swipe right across the/Minitrends screen with a finger.

Setting Minitrends Parameters
To set paraméters, follow this procedure:

1. Enter the Minitrends screen.

2. Select the Setup button.

3. Set parameters. If you want to use the default parameters, select Default Parameter.

Setting the Minitrend Length

To set the Minitrend length, follow this procedure:
1. Enterthe Minitrends screen.

2. Sélectthe Setup button.

3.4 /Set the Minitrend Length.

Setting the Alarm(Statistics Switch

The Minitrends screen can be configured to display the statistic number of physiologieal alarms in its lower half
screen. To set the alarm statistics switch, follow this procedure:

1.  Enter the Minitrends screen.
2. Select'the Setup button.

3. Switch on or off the Alarm Statistics switch.

Setting the Alarm Statistics Duration

The time length withiniwhich the alarms statistics are made is configurable. To set the alarm statistics length,
follow this procedure:

1. Enter the Minitrends screen.
2.  Select the Setup button.

3. /Set Alarm Statistics Duration.

Switching on the Routine Vital/Baseline Function

The Routine vital/Baselinefunction is used for marking.the parameter measurementsiof cefrtain moment for later
reference. If the department is set to OR, then the Baseline button is available. For other departments, the
Routine Vital button is available.

To switch on, the Baseline function, select the Setup button, and then switch'on Baseline.
To switch'en the Routine vital function;fellow this procedure:

1. ~JEntér the Minitrends screen.

2.  Select the Setup button,

3. Select the Routine Vital tab.
4

Select Auto or Manual from the dropdown list of Routine Vital.

Manually Marking the Routine Vital/Baseline
To manually mark the Routine Vital/Baseline, follow this procedure:
1., (_Enter the Minitrends screen.

2. N\ Select the Routine Vital button or Baseline button.




4.2.8.2

4.3

4.3.1

4.3.2

NOTE

® The Baseline buttonh or Routine Vital button is available only if the baseline function or routine vital
function is switched on. For more information, see 4.2.8 Switching on the,Routine Vital/Baseline
Function.

Configuring Automatic RoutineVital Settings

The monitor can automatically markithe routine vital sign valu€s. Te-enable this function, follow:this procedure:
1)  Enter the Minitrends screen.

Select the Setup button.

Select the Routine Vital tab.

Select Auto.from the dropdown list of Routine Vital.

SelectTime to set the time for marking the first routine vital sign values.

IS A T

Select Interval to set the interval for marking the routine vital signyalues.

The OxyCRG Screen

The monitor displays the OxyCRG screen by default when the neonatology department is selected. The OxyCRG
screen is available in@ny.department setting, but only when Patient Category is set,to'Neo. This screen displays
6-minute HR/btbHR, SpO, trends, CO,/Resp compressed waveform, ABD parameters, and the latest ABD everts.

The OxyCRG fUnction is intended for neonatal patients only.

Entering the OxyCRG Screen

To enter the OxyCRG screen, choese any of the following ways:

B Swipe left or right on.thetouchscreen with two fingers until you switch to the OxyCRG screen.
W Select the OxyCRG quick key.

B Select the Screen Setup quick key — selectthe Choose Screen tab — select OxyCRG.

|

Select.the Main Menu quick key — frofm'the Display column select‘Choose Screen — select OxyCRG.

TheDisplay of the OxyCRG Screen

Thefollowing figure shows the OxyCRG screen. Your display may be configured to look slightly different.
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(2) Resp/CO2 compressed waveform
(3) Event time

(4) Event type

(5) Parameter valués of ABD events
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4.3.4

4.3.5

4.3.6

4.3.7

(6) ABD event list: displays the latest red ABD events. Selecting the ABD event list area enters.the OxyCRG review

page.
(7) Mark butten: opens the Mark menu to edit ABD event.
(8) ABD gvent prompt area: displays pafameter values of currently active Oxy€RG events.
NOTE
® The monitor recordsall ABD events for OxyCRG réview, but only red events displays in the ABD list of
the OxyCRG screen.
OxyCRG Events

The following table lists the ABD events and-their criteria:

Eventtype Description Remarks

A Apnea event: the apnea duration exceeds the threshold. A20is a red event
« A20:the'apnea duration is greater or equal'tg 20 seconds.

« A15:the apnea duration is between 15 to 20 seconds (excluding 20 seconds)-
« .Al10rthe apnea duration is between 10 to 15 seconds (excluding 15 sécéonds).

B Bradycardia event: the duration of low heart rate, bradycardia, extreme bradycardia, | /
or asystole exceeds the threshold:

D Low SpO2 event: the duration of SpO, Desat exceeds the threshold. /
BD Bradycardia and low/SpO, happen at the same time. /
AB Apnea and bradycardia happens at the same time: Red event
AD Apnea and low SpO- happen at the same time. Red event
ABD Apnea, bradycardia, and low SpO, happen at the same time. Red event

The Display of the ABD Event'‘Area

The ABD event area displays parameter values of currently active'OxyCRG events and lists the latest red ABD
events.

Setting OxyCRG Parameters

Select parameterstrends or compressed waveform to set parameters and the compréssed waveform you want to
display. The selected parameters will be used for ABD event calculation.

Setting the Threshold of ABD Events

Select any parameter trend orthe compressed waveform to perform the following setup:

B Setthe threshold of ABD'events.

H Set Event Storage Format:
€ 1 min+3 min: stores data one minute before and three minutes after the event.
4 3 min+1 min: stores data three minutes before and one minute after the event.
4 2 min+2 min: stores data tw@minttes before and two minutes after the event.

The@tored data includes the trends.of the OxyCRG parameters, cofnpressed waveform, alarm thresholds, NIBP,
andTermp measurements.

Editing ABD Events

To edit ABD events, follow this procedure:
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1~ Select the Mark button te’enter the Mark dialog box.
Drag the event list upwards and downwards to select the desired event.

Select the patient’s status when the event happens.

H W

Select Save:

The Targeted Goal Screen

If-you are concerned with specific parameters and their trends,you.can use the Targeted Goal'scréen. The
Targeted Goal screen focuses'en the target parameter and displays parameter measurements in*big numerics.
You can easily identify whetherparameter target is reached via a dashboard and review the statistics of the
target parameter by sections.

The Targeted Goal screen displays parameter measurements and waveforms of ECG, SpO,, IBP, PI, PR, CO,, Resp,
NIBP, and Temp.(You can define the target paramgter and secondary parameters. The measurements of these
parameters displays in big numerics.

Entering the Targeted Goal Screen

To enter the Targeted Goal screen, choose any of the followingfways:

B  Select the Targeted Goal quick key.

B Select the Screen Setup quick key — select the Choose Screen tab — select Targeted Goal.

B Select the Main Menu quick key — from the Display column select Choose\Screen — select Targeted
Goal.

m [f thePatient Category is set to Neo,'swipe left or right on the touchscreen with two fingers to switch to
the Targeted Goal screen.

The Display of the Targeted Goal Screen

The following figure shows:the Targeted Goal screen.
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(1) Parameter trends area: displays trends of the target parameter and secondary parameters. If the'target
parameter is Art,this area only lists the trend of artefial’préssure. Selecting this area enters the Tabular Trends
review page.

(2) Target parameter statistics area: displays the statistics of the target parameter by sections.

(3) Target parameter trends area: displays the'graphic trends of the target parameter. If this area is not configuredto
display the trends of the target area, other selected parameter is displayed:

(4) “Other parameter area: displays parameter measurements and alarm.limits of parameters other than the target
parameter and secondary parameters.
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4.4.4

(5)  Target parameter areadisplays the measurement of the target parameter in big numeriesyas well as its target
range, and alarmllimits.

- If the target parameter is Resp or PR, parameter source is also displayed.

«  Thedashboard shows the target range in green.

- The A pointer below the dashboard indicates the current measurementalue.
« Selecting this area enters the corresponding parameter setup menu.

(6)  Secondary parameters area: displays parameter measurement of secondary parameters in big numeériesyas well
as waveforms and alarmJimits. Jf secondary parameters are Résp and PR, parameter sources arealso'displayed.

(7)  Target parameter waveform area: displays the waveform of‘the target parameter.
« If the target parameter is Resp or PR, the waveform of the source parameter is displayed.
« If the target parameter is ECG, the first ECG waveform is displayed by default.

Configuring the Targeted Goal Screen Layout

To configure the parameter numerics, waveforms, and their sequeriee.displayed on the Targeted Goal screen,
follew.this procedure:

1.~ Access the Targeted Geal screen in either of the followingways:
€ Select the Screen)Setup quick key — select the'Choose Screen tab — select'Targeted Goal.

€ Select the Main Menu quick key — from the Display column select Choose Screen — select
Targeted Goal.

2. Select@ parameter numeric area or waveform area, and then from thepopup list select an element to
display inthis area. The parametersiand-waveforms not selected willnot be displayed.

Statistics & Trend

(1) Select thisfarea to define items to be displayed for the target parameter:
- Statistics: this area displays the statistics of the target parameter by se¢tions:

«{), Statistics & Trend: this area displays the statistics of the target paraméter by sections and the area below,
displays the graphic trends of the target parameter.

(2) If the graphic trends of the target'parameter is not displayed, select this area to define other parameter to be
displayed.

(3) Select this area todefineother parameter (other than(the target parameter and the secopdary’parameter) to be
displayed.

(4)  Select this area‘to define the target parameter.
(5)  Select this area to define the secondary parameter.

(6) Select this area to define the secondaty parameter.

Setting Parameter Statistics
You can show the statistics of the target parameter for@defined period of time. To do. 50, follow this procedure:

1.  Select {} from the'target parameter statistics.afea to enter the parameter Statistics menu.
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2, Select the range of each section: from the To column select the SpO2 value at which.carresponding section
ends.

3. From the Target.calumn select the target section. The target section is highlighted‘in green in the SpO,
statistics area.

4.  From thetargét parameter statistics areq,select the duration to redefine the statistics duration.

The following figure shows the target patameter statistics area when SpO, is set as the target parametet:

Sp02 Statistics (2)

1) Statistics duration: select here to change the statistics durations
) Statistics setup icon: seléct {} to enter the parameter statistics menu.
(3)  Statistics results: the percentage of parameter measurements falling into the corresponding.section.

(4)  Sections for statistics: the section in green indicates the target range.

RemoteView Screen

The patient alarm and real time physiolegical data of the N1 can be viewed by other networked.menitors. When
the external display is connected;you'can also observe alarm eenditions and view real time physielogical data
from patients on other networked monitoring devices.

A device from a remote sitelisicalled a remote device or bed, for example, a bedside monitor. You can
simultaneously watch up to 12 remote devices. You ¢an.also view the realtime screen of one remote device (the
main bed) on the external display.

You can watch-the remote devices on the Remote View screen or the alarmywatch tiles on the main screen.

From the’/Remote View screen you can watch the alarm status and alarm messages of up to 12 remote devices,
as well as‘the realtime parameter values and waveforms from the main bed.

NOTE

®  You can also view'this.monitor from remote devices: This monitor can be viewed by at most 32
remote devices at the same time, in which eight remote devices can watch'this monitor’s waveforms.

Entering the Remote View Screen
To enterthe Remote View screen, choose one of the following ways:
B Select the Remote View quickkey.

B Select the bed at the alarmwatch tile on the main scréen, For more information, see 4:5.7.2 Displaying the
Alarm Watch Tile on the Main Screen for configuring to display the tile on the main‘screen.

B Select the Screen Setup quick key — select the Choose Screen tab — select Remote View.
The Remote View screen displays parameter measurements and waveforms of the remote device.

The following figure shows the Remote View,screen.
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(1) Alarm watchrarea

# Displays the room number.and bed number of the remotebed if only one remote dévices
watched.

€ Each bed cyclically. displays room number, bed number, and alarm of the highest priority if
multiple remaote beds are watched.

€ The baekground color of each bed indicates the status of this bed as'follows:

S\ - N\
Background Color | Description I

Green No alarm isioccutring to the bed.

Red The temete device is disconnected or & highpriority alarm is occurring. The-high
prierity alarm currently is the highest alarm level on the bed. If the remote device is
disconnected, Y is displayed.

Yellow The medium priority alarm isfoceurring. The medium priority,alarm currently is the
highest alarm level on the'bed.

Cyan The low priority alarmis occurring. The low priority alarm{currently is the highest
alarm level on the bed.

Grey The remote device is in the standby mode.

Black The rémate device is powered off.

(2)x\ Main body: displays the redltime’parameters and waveforms from the main bed. Scrolling up and
down can view more parameters and waveforms.

(3)  Remote view setupbutton: select it to enter the Remote View setup menu.

4.5.2 Adding a Bed

You need to add the desired remote devices and then the alarms from these devices can be watched on your
monitor. To add a remote device, follow,this,procedure:

1. Enter the Select Bed menu. To\dd’so, choose either of the following ways:

¥ On the Remote View screen, select Select Bed. For more information, see 4.5.1 Entering the Remote
View Screen for entering the Remote View screen,

@ Select the setup icon €8) at the alarm watchgtilelif the tile is configured to diSplay on the main screen.
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2. In the Select Bed menu,'sélect a desired department. All the beds under this department will be listed. To
select beds in the same care group during the shift of care groups in the CMS, select'Select Beds By Care
Group.

3. Select a desifed tile at the A-W1 or A-W2 areas and then select a bed from théked list. The selected bed will
appear inthgyalarm watch area and the alarm watch tile if configured.

NOTE

® , The added bed is indicatéd\by a check mark ( v ) at the left of the bed list.

Removing a Bed

If you do not want to monitor a remote device any longer, you can remove it, To remove a remote device, follow:
this procedure:

1. Enter the Select Bed menu. Choose either of the following ways:

@  In the Remote View screen, select Select Bed. For more’information, see 4.5.1 Entering the Remote
View Screen for entering the Remote View screen.

¢ Select the setupicon 8} in the alarm watch tile ifthe tile is configured to display n the main screen.

2. Inthe Select Bed menu, select a bed at the A-W1, A-W2 or A-W3 areas, and then-seléct Clear Bed. If you
want remove all-beds, select Clear All Beds.

Displaying'the Main Bed

To watch the real time monitoring screén of a remote bed, select the bed from the alarm watch area(This bed is
called the main bed.

Saving a Manual Event
You can initiate a manual event by selecting Manual‘Event in the Remote View screen.

The manual event stores in the event review of the cotresponding remote device.

Resetting’/Alarms for Remote Devices

To reset remote device alarms, from the Remote View screen, sele¢t’Alarm Reset.

NOTE

® You can reset remotedevice alarms only if the Alarm Reset by Other Bed switch is on at the remote
devices. For more information, see 23.4.5 The Combined Alarm Tab.

Alarm Watch

The alarmwwatch function provides the alarm notification by color and sound.
B The monitor sounds the highest priority alarm tone from all the monitored remote devices:

B The monitor displays the highest priority alarm in corresponding background colorféreach bed in the
following areas:

€  Atthe top of the Remote View screen. For more information, see 4.5.1 Entering the Remote View Screen
for details.

€ Inthe Alarm Watch tile on the main sereen. For more informatioh, see 4.5.7.1 The Alarm Watch.Tileon
the Main Screen for details.

The Alarm Watch Tile on the Main Screen

The main screen can display up to three alarm watch tiles, iamely A-W1 and A-W2. Each tile can accommodate
Up to six beds.

The following figure‘ shows the alarm watch tiles.
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The alarm watch tile on the\main screen is similar to the alarmrwatch area on the Remote View screen. For more

m
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Alarm watch tile label

Disconnection icon: this icon displays whéntheremote device is disconnected and the background color of this tile
turns red.

Bedarea (multiple beds): if more than one bed is assigned to an alarm watch tile, each bed cyclically displays the
béd number, room number, and the alarm of the highest priority, Thebackground color of each bed indicated the
status of this bed.

Bed area (one bed): if Only one bed is assigned to an alarpmwatch area, this area displays the\bed humber, room
number, parameter,value, and alarm message from this:bed, etc.

Bed selection button: select it to enter the Select Bed menu.

information, see 4.5.1 Entering the Remote View Screen.

Displaying the Alarm Watch Tilecon the Main Screen

To configure the alarm watch tile tebe displayed on the monitor’s main screen, follow this procedure:

1.

Select the Main Menu dquick key — from the Displaycolumn select Choose Screen tg enter the Screen
Setup menu.

Select the Tile Layout tab.

Select the numeric area where you want te-display the alarm watch tile, and then in the drop-down list,
select Alarm Watch — A-W1 or A-W2.

Auto Displaying the New Alarm Bed

The monitor provides the function of automatically displaying the remote alarm bed. If this function is enabled,
when a remote bed issues an alarm, the monitor automatigallyydisplays this bed as the main bed on the Remote
View screen.

If multiple remote béds-issue alarms, the monitor cyclically displays the alarm beds as per the preset interval and
in the order of alarm time.

The auto displayjng alarm bed function is disabled by default. To enable thisfunction, follow this procedure:

1.
2.
3.

From, thé Remote View screen, select the setup icon €83 to enter fhe Remote View setup men(,
Switch on Rollup Alarm Beds:
Set Rollup Interval:

€ Off: do not cyclicallydisplay the remote alarm.beds. Once a new alarm is issuedjthe monitor
automatically switches to the new alarm bed:

€ 10sec, 20:sec, or 30 sec: If multiple remote beds issue alarms, the monitor cyclically displays the
alarm beds as per the preset interval and alarm priority in the order of alarm time.

Set Alarm Priority:

4~ High Only: Only when a high priority alarm is issued, the monitor automatically switches to.the alarm
bed.

4 High & Med: If Rollup Interval is set to Off and wheh a high priority alarm or medium priority alarm
is issued, the monitor automatically switches to the alarm bed. If Rollup Interval is set to 10 sec, 20
sec, or 30 sec and multiple remote beds issue alarms, the monitor cyclically{displays the alarm beds
with highef priority in the order of alarm time. For example, if both high-priority alarms and medium
priority.alarmare issued, only beds with‘high priority alarms are cyclically displayed.
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5. Set Switch Bed Prompt Voice. If this function is enabled, the monitor issues a reminding sound each time
the main bed switches.

Freezing Waveforms

During patient'monitoring, the freeze feature allows you to freeze the currently displayed waveforms on the
screen so that you can have a close examination of the patient’s status. Besides, you can select any frezef
waveform for recording.

Freezing Waveforms

To freeze waveforms, select the Freeze quick key. Except Waveforms of the following screens, all displayed
waveforms stop refreshing and scrolling after you sélect‘the Freeze quick key:

Minitrends.screen
OxyCRGssereen
Remote View screen
BoA Dashboard screen

EWS screen

CQl waveform in the Résus Mode

Viewing Frozen' Waveforms

To view the frozen waveforms, follow this gprocedure:

W Selectthe ¢ or » buttoninthe Freeze menu.
B  Slide the frozen waveform leftward or rightward.

At the lower right corner of the bottommost waveform displays the freeze time. The initial frozen' time is 0 s. With
the waveforms scrolling, thelfreeze time changes at an interval of 1 second. For example, -2 s'means the two
seconds before the frozen time. This change will be applied for all waveforms on the screen.

NOTE

®  You canview the frozen waveforms'of up to 120 seconds.

® Thefrozen time is not displayed when the waveforms are frozen in the Resus Mode.

Unfreezing Waveforims

To unfreeze the frozen waveforms, select the m button Upper right corner of the Freeze menu.

Printing Frozen Waveforms

To print thefrozen waveforms, select the E button at the upper left-corner of the Freeze menu.




Managing Patients
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5.1.1

5.1.2
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Discharging a Patient

Before monitoring a new patient; discharge the previous patient. After the patient is discharged, the technical
alarms is reset, and monitersettings return to their defaults. For more information, see 6.4 Setting Default
Configuration.

After a patient is discharged, the monitor automatically admits a new patient.

CAUTION

® Discharge the previous patient before starting monitoring'a-new patient. Otherwise there may be
risk of mixing patient data.

Auto Discharging a’Patient after Monitor Power Off

You can let the moniter automatically discharge after the monitor has been switchéd off for a period of time. The
configuration of this function is password protected. For more information, See 23.3.3 The Discharge Tab.

Manually Discharging a Patiént

To manually discharge a patient, follow this procedure:

1. Enter the Discharge Patient window using any of the following methods:
4 Swipe down thée touchscreen with two fingérs:

€  Select the patient information area atthe top left corner of the screen, and then select Discharge
Patient.

€ Select the Main Menu quick keyy— from the Patient Management column select Discharge.
2. Sélectthe desired item from the popup box:
€ Print End Case Report: prints the end case report wheh the patient is discharged.

€ Discharge: clears the waveform data of the current patient. The monitor loads the default
configuration and goes to the standby mode. The current patient becomes a-discharged patient.

€ Clear Patient Data: discharges the current'patient and clears the waveformy’data. The monitor loads
the defaultconfiguration and does not go to the standby mode. The.current patient becomes a
discharged patient.

Admitting a Patient

The monitor admits a new patient in the following situations:
W After a patient is manually discharged, the monitor automatically admits a new patient:

B After being switched offfor the selected time period,the monitor automatically.diseharges the previous
patient and admits\a new patient at startup.

W If the monitor has not detected certain patient vital signs (ECG, SpO2, PR, RR, NIBP) for 30 minutes, you will
be prompted whether to start monitoring'anew patient if any of the above vital signs are detected again:

Always inputs patient information as soen asthe patient is admitted. For more information, see5.3.2 Editing
Patient Information for details.

WARNING

® The settings of patient category and paced status always contain a default-value, regardless of
whether the patient is admitted or not. Checkif-the setting is correct for'your patient.
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¢~ For paced patients, set Paced to Yes. Otherwise the monitor could mistake a pace pulse for a QRS
complex and fail to generate alarms when the ECG signal is too weak.

® For non-paced patients, you must set Paced to No.

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 leftcorner 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 whenpatient information is incomplete, or when
yolfwant to change patient information:

o edit patient information,follow this procedure:

1. Enter the Patient Management menu. For more information, see5.3.1 Entering the\Patient Management
Menu.

2. Edit patient information as required.

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

NOTE

®  The monitor will reload.the configuration if you ¢change the patient category.

Loading Patient Information from‘the CMS

If the monitorisconnected to the central monitoring system (CMS). You ¢an'lead patient information from the
CMS to the monitor. To do so, follow this procedure:

1. «_Enter the Find Patient menu in either of the following ways;
€ Select the Main Menu quick key — from the Patient, Management column select\Find Patient.
€ From the Patient Management menu select Find.Patient.

2. Input query criterialf your monitor is connected with the ADT server, input qery criteria from the
Discharged Patients page.

3. Select Search-Then a list pops up, including all the patients that meet the,query criteria.

4.  Selecta patient from the patient list,andthen select Import. Correspanding patient information inthe
moenitor will be updated.

Patients that can be searched for are’configurable based on location. For more information, se€23:3:2 The Find
Patient Tab.

Loading Patient Information from the ADT Server

If the monitor is connected with the Admit-Discharge-Transfer (ADT) server through the eGateway. You can load
patient information from ADT server to theanonitor. To do so, follow this procedure:

1. Ententhge Find Patient menu in either'ef the following ways:
®/ “Select the Main Menu quick key — from the Patient Management column select Find Patient.
€  Select Find Patient from the Patient Management menu.

27 Input query criteria.

3. Select Search. Then atist pops up, including all thepatients that meet the query'criteria.
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4.  Select a patient from'the patient list, and then select Import. Corresponding patient information in the
monitor will bewupdated.

NOTE

®  Youcanload patient information fromr'the ADT server only when ADT Query is enabled. For,more
information, see 7.5 MLDAP.

® Loading patient information from the ADT server updates only patient informationdn the monitor.

The patient’s monitoring data is not changed and the patient is not discharged.

Transferring Patient

You can transfer the patient data between N1tandithe host monitor without te-entering the patient
demographic information or changing the settings. Transferring of patient\data enables you to understand:the
patient’s history condition. The patient data.that can be transferred includes: patient demographics, trend data,
event data, full disclosure waveform and parameters settings. The trehds data and event data from the
parameter modules of the host monitor can also be transferred.

For-detailed information about patient data transfer, refer to the user manual of the host monitor. For the
connection of N1 and the-hastimonitor, refer to section 2.9'N n Use with a Host Monitot,

You can transfer a patient via the MRV Pod to N1 without re-entering the patient demographic information or
changing the parameter settings. Transferring of patient data enables you to undérstand the patient’s history
condition.

CAUTION

® Do notdischarge a patientbefore the patient is successfully transferred.

® Do not remove the MRV Pad from the monitor before parameter settings are synchronized between

MRV Pod and the monitof. Otherwise, patient information saved in the MRV Pod’may not be
consistent with thase.in the monitor.

Removing the MRV Pod when transferring historical patient data to the monitor will cause historical
data saved in the monitor incomplete.

After a patient is successfully transferred, check if the patient settings (especially patient category,
paced status, alarm limits settings;and etc) on the monitor are appropriate for this patient.

NOTE

® The system automatically switches on the HR alarm and lethal arrhythmia alarin after transferring

the patient data.

Data Storage Introduction

Understanding the data respectively stoféd in this monitor and MRV Podhelps you understand the effects
incurred,byitransferring patients withiIMRV*Pod.

Type of storage Can be stored in the Can be transferredvia MRV Pod?
monitor?
Data Patient demographics Yes Yes
Trend data Yes No
Calculation data Yes No
Event data Yes No
Full disclosure Yes No




Type of storage Can be stored in the Can be transferred via MRV Pod?

monitor?
Settings Monitorsettings Yes No
(Alarm pause, alarm volume,
etc.)
Parameter settings Yes Yes
(Alarm limits, measurement
setting, etc.)

5.4,2 Transferring Patient Data
To transfer the patient data via MRV Pod, connectithe MRV Pod with the monitor.

B If the pafient-demographics in the monitorare consistent with those of.in the MRV Pod, the MRV Pod
automatically uploads the data to the monitor.

B Ifithe patient demographics in the monitor are not consistent with those of in the MRV Pod, and Data
Transfer Strategy is set to Always Ask, the monitor prompis the’Select Patient menu aufomatically. In
this case, you need to select an operation (see the following table) according to the actual sittation.

Operations Operation Description

Continue Patientiin Continue to use the patient data in the monitor. This deletes all patient data in the MRV
Monitor Pod and copiesgall'data in the monitor to the MRV Pod(

Continue-Ratient in MRV Continue to use the patient data in MRV Pod. The monitor discharges the patient, and
Pod automati¢ally admits a new patient and copies all data from MRV Pod.

New Patient Seléct this option if you will not use.either the information in the monitoror that in the

MRV Pod. This deletes all data in theumonitor and MRV Pod and lets you@gmit a new
patient on the monitor. In this€ase, you need to re-enter the patientdemographics. The
monitor will restore the settings\according to the patient category.

Same Patient Select this option if thepatient information in the monitor and MRV Pod are different
but you are sure thatiit is'the same patient.

5.5 Exporting Patient Data

You can export the demographic information and monitoring,data of the current and dischargéd patients via a
USB drive. For more infoymation, see 23.7.4 The Export Tab.

5.6 Deleting Patient Data

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

1. Accessthe Discharged Patients dialog box by selecting the Main Menu quick key — from the/Patient
Management column select\Discharged Patients.

2. From the patient list selegt desired patients.

3. Select Delete.
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Configuration Introdaction

When continuously monitoring ‘@ patient, the clinical professional often needs to adjust the-menitor’s settings
according to the patient's'candition. The collection of all'thiese settings is called a configuration. System
configuration items can be classified as: parameter configuration, alarm configuration, and user maintenance.
Allowing you to configure the monitor more efficiently, the monitor provides different sets of configurations to
accommodate various patient categories and,departments. You can change some settings from a certain set.of
configuration-and then save the changed configuration as a user configuration.

The default configurations provided for your monitor are department-oriented. You can choose any of the
following.department:

B, “General

B’ OR

m ICU

m  Neonatology,

m CCQU
WARNING

® The configuration management function is password protected. The configurationimanagement
tasks must be performed by clinical professionals,

Changing the Department

If the current department configuration is notithe one you want to view, you can change the departmenthy
followingrthis procedure:

1. ¢Select the Main Menu quick key=>'from the Configuration column select Manage — input the required
password — select -« .

2.~ Select Change Department.
3. Select a department.

4, Select OK.

CAUTION

® Changing the department will'delete all current user configurations.

Setting Default Patient Category

To set the default patiént.category when admitting’a new patient, follow this procedure:

1. Select the Main Menu quick key — from the Configuration column select Manage — input the required
password — select «J .

2.  Set Default Patient Category.

Setting Default Configuration

The monitor will load the preset default configuration in the following cases:
B Apatient is admitted.

B Apatientisdischarged.
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Patient category is changed.

To set the default configuration, follow this procedure:

1.

Select the Main Menu quick key — from the\Canfiguration column select Manage — input the required
password -y select g .

Select Select Default Config.
Select Load the Latest Config.or'koad Specified Config.

€ When you select Load the Latest Config, the latest Configuration is loaded when the monitor is
started or a patientis admitted.

€ When you select Load Specified Config, theisélected configuration of Default Adult Config,
Default Ped Config, or Default Neo Config.is,loaded when the monitor is started or a patient is
admitted. The specified configuration ¢anhe the factory default configuration, the age segments
configuration, or a saved user definediconfiguration. As an example, select Default Neo Config and
then select Factory Default, Neo.GA Segments, or a user configuration. For more information on
defining age segments, see 6.5 Defining Age Segments.

Defining Age Segments

You must define age segméntsfor any patient category you want to load configurations based on the patient’s
age. To do so, follow this procedure:

1.

Select the Main Menu quick key — from the Configuration column selectManage — input the required
password~ select .

Select Select Default Config.

Respectively select the edit icons p‘ followed Customize Configurations for Adult Age Segments,
Customize Configurations for-Ped"Age Segments, and Customize Configurations for Neo Gestational
Age Segments to define th&fage’segments for each patient category. The age segment of the neonatal
patient is based on the baby's gestational age.

Saving Current Settings

Current settings can be saved as a user configdration. Up to 25 user configurations can be saved.

To save curfent.settings, follow this proceduré:

1.

Selett the Main Menu quick key — from the Configuration column select Manage — input the required
password — select -« .

Select Save Current Settings.
Input the configuration name.

Select OK to save current settings as a user configuration.

Deleting a-Configuration

To deleteia.configuration, follow this pro€edure:

1.

Select the Main Menu quick-key= from the Configuration column select Manage — inputithe required
password — select g .

Select Delete Configuration.
Select the configuration you want to delete:

€ Inthe Delete Configuration menu, selecting Local tab shows the existing user configurations on thé
monitor.

@ _(In the Delete Configuration menu, selecting USB Drive tab shows the existing user configurations
on the USB drive.

Select Delete.

Select OK.
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Transferring a Configuration

When installing sevéral'monitors with identical user configurations, it is not negessary to set each unit
separately. Use,a’USB drive to transfer the configuration from monitor to monitor.

Exporting a Configuration

To export the current monitor’s configuration, follow this procedure:
1. Connect the monitor to.the,Dock.

2. Connect the USB drive't6 the Dock’s USB port.

3. Select the Main Menu quick key — from the Configuration column select Manage — input the required
password — select -« .

4.  Select Export Configuration.
5. Selectthe configurations and User Maintenance Settings to export.

6., (Select Export.

Importing a Configuration

To import the configuration from the USB drive to the monitor, follow this procedure:
1. Connect thesmonitor to the Dock.

2. Connect'the’USB drive to the Dock’s USB port.

3. Selectthe Main Menu quick key¢,from the Configuration column select Manage — input the required
password — select «J .

4.  Select Import Configuration:
5. Select the configurations arid User Maintenance Settings to import.

6. Select Import.

Printing Configurations

To printfactery configurations and user ¢onfigurations, follow this precedure:

1. SSelect the Main Menu quick key — from the Configuration column select Manage — input the required
password — select ) .

2, Select Print Configuration.
3. Select desired configurations.

4,  Select Print.

Loading a Configuration

You may make changes to some settings’during operation. However, these changes or the pre-selected
configuration may not be appropriate for the newly admitted patient. Therefore, the monitor allews you to load
a desired configuration to ensure-that all the settings are appropriate for your patient.

To load a configuration,follow this procedure:
1. Select the Main.Menu quick key — from the Lonfiguration column select Load.
2. Select the desired configuration.
€ Select the configuration on this menitor in the Local page.
€. Select the configuration on the,USB drive in the USB Drive page.
3., \Seléct Load.

NOTE

® The monitor may configure some settings by'default when you load a configuiration of different
software version with the current configuration.
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7.2

7.3

Network Introduction

You can connect the monitorto the central monitoring system<CMS), and eGateway through‘wired LAN or
wireless LAN.

Network Safety Information

CAUTION

Wireless network design, deployment, debugging, and maintenance should be executed by Mindray
service personnel or authorized technicians.

Always deploy the wireless network according to local' wireless regulations.

Using 5 GHz frequency band is recommended whenever possible. There are more interference
sources in 2.4 GHz frequency band.

Private APs and wireless routers are not allowed. These devices may cause radio interference and
resultin'monitor and CMS data loss:

To ensure network security and/stability, data communication'must be performed within a closed
network or within a virtually isolated hospital network. The hospital is responsible for ensuring the
security of the virtually isolated network.

WPA2-PSK and WPA2-Enterprise verification and encryption should be used if possible. Otherwise,
the equipment may not be able to work or patientinformation may be leaked.WPA2-Enterprise and
along password.are recommended.

Keep network authentication information,(for example password, from being accessed by
unauthorized users.

Do not connect non-medical devices to'the monitor network.
If(wireless network signal is poor, there may be a risk of CMS data loss.

Maximum number of monitors connected to a single AR, is 16. Too many monitors connected to the
same AP may result in network disconnection.

RF interference may result in wireless network disconnection.

Disconnecting from-the network may resultin.CMS data loss and function failure. Check the patient
in case of network disconnection and reconnect the network as soon asgpossible.

Ensure that.the monitor IP address setting is correct. Changing the network settings may result in
networkdisconnection. Contact your service personnel if you have any problems on setting the IP
address:

Connecting the Monitor to the CMS

You can connect the monitor'to the BeneVision CMS through wired LAN or wireless LANyWhen connected to
the CMS, the system pfovides the following function.

The monitor can‘transmit parameter values, waveforms, alarm settings, and events to the CMS. From the
CMS, you can check the patient’s monitering data and alarms.

Patient information, alarm settings,and-alarm status can be synchironized between the monitor and the
CMS.

You can start or stop NIBP measurements from the CMS.

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

For more information‘onthe CMS, see the operator's manual of corresponding centralmonitoring system.

Connect the monitor to the CMS through either of the following methods:
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M~ Admit the monitor on the/CMS.

B Select the system status information area at the top right corner of the main screen:Select the desired CMS
from the popup.€MS list. For more information, see 23.16.2 The Central StationSetup Tab.

NOTE

®  You can select CMS only when the Select CMS switch is on. For more information, refer to 23.76.2 The
Central Station Setup Tab.

Connecting the eGateway

You can connect the monitor to the eGateway to implément interaction between the monitor and external
devices. When connected to the eGateway, the system provides the following funictions:

B The monitor can transmit parameter valués, waveforms, alarm settings;and.events to the eGateway.

B The menitor can transmit parameter values and alarm settings getting from the connected external
devices to the eGateway.

MW . ‘Cock can be synchronized between the monitor and the eGateway.

MLDAP

MLDAP refers to Mindray LDAP (Lightweight Directory Access Protocol). It is an independent process which can
be installed on eGateway or other application server (Windows). MLDAP providesiuser identity and
authentication.

The MLDAP-server is connected with the hospital LDAP server. All monitoring devices are connected te the
MLDAP server to implement identity ‘and.authentication for the following operations:

B Changing alarm settings
B Changing arrhythmia settings
B Accessing the Maintenance menu

For more information on setting the MLDAP servey,(sée*23.16.8 The MLDAP Tab. For more information on
selecting or changing the passwords, see 23.12,The Authorization Setup Settings

Connecting the Wireless Network

You.carradd up to five wireless networks for the monitor. If connécting the current wireless network fails, the
rhonitor automatically connects other wireless networks in thelerder when they were added.

To manually switch the wireless network, from the systemstatus information area on the'top right corner of the
screen select ,and'sélect the desired wireless network.

Disconnecting the Wireless-Network

To disconnect'the wireless network matually, follow this procedure:

1. Swipe the screen from top dewin with a single finger.

2. Select

To reconnect the wireless petwork after it is disconnected manually, follow this procedure:
1. Swipe the screen from top down with a single finger.

2. Select o
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8.3.1

Alarm Introduction

This chapter describes alarm-funetions and alarm settings.

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 @xample an intensive care unit or cardiac
operating room.

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

The monitors in the care area may have different alarm settings to suit different patients. Before
startingimonitoring, check that alarm.settings are appropriate for.the patient. 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, high oxygen level may predispose a premature infant to retrolental fibroplasia. Setting the
SpO, high alarm limit t0:100% is equivalent to switching off the SpO, alarm.

When the alarm sound is switched off, the monitor'gives no alarm tones even-ifa new alarm occurs.
Be careful about whether to switch off the alarm sound or not. When the alarms are off or while
alarm audio is paused either temporarily'orindefinitely, 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 exclusively rely on audible alarms for patient monitoring. Adjusting alarm volume to a low
level or turning off alarm sound may result in patient hazards. Always make sure that the audio
alarm volume level is adequate in your care environmént.'Always keep the patient under close
surveillance.

Understanding the Alarms

Alarm Categories

The'monitor has two different types'ef alarms: physiological alarms and technical alarms.

Physiological alarms aretriggered by patient measurement exceeding the parameter limits, or by an
abnormal patient conditions.

Technical alarms aye triggered by an electrical ,mechanical, or other monitor failure;or by failure of sensors
or components:Technical alarm conditions may also be caused when an algorithm cannot classify or
interpret the available data.

Apart from the physiological and technicalalarins, the monitor can also_ prompt some messages telling the
system status or patient status.




8.3.2 Alarm Priorities
By severity, the alarms are'classified into the following priority levels:

W  High priority@larms: indicate a life threatenihg situation or a severe device malftnction. High priority
alarms require ah immediate response.

WM Medium priority alarms: indicate abnormal vital signs or a device malfunction. Medium priority alarms
require a prompt response.

B Low priority alarms: indicates,a discomfort condition, a device malfunction, or an improper ppetation. Low
priority alarms require you to be aware of this condition,

B Prompts: provide additional information on the patient or the equipment.

8.3.3 Alarm Priority Escalation

Priority of some alarms can escalate to higher priority. An escalating alarm starts-at a preset priority and will
escalate tothe next higher priority after a certain period of time if the alarm condition has not been resolved or
certain alarms occurs at the same time.

W _, The'priority of IBP-S Low alarm escalates from medium to high‘if.any of the following alarnis also present:
HR Low, Brady, Tachy, ST-XX High, ST-XX Low, A-Fib, Vent Rhythm, Bigeminy, and Trigeminy.

B The priority of SpO2 kowrescalates from medium to highiif RR High or RR Low also presents and lasts for 0
to 10 minutes (configurable).

B Thealarm message of SpO2 Desat changes to SpO2 Desat (with RR High) or SpO2-Desat (with RR Low) if RR
High or RR Low also presents.

The followingtable lists alarm messages of‘escalated alarms.

Original Alarm Message Alarm Messages after Escalation
IBP-S Low IBP-S Low (with HR Low)
IBP-S Low (with Tachy)
(

IBP-S Low (with Brady)

IBP-S Low (with.AFib)

IBP-S Low (WithVent Rhythm)
IBP-S Low'(with Bigeminy)
IBP=S:Low (with Trigeminy)
IBP-S Low (with ST Low)

IBP-S Low (with ST High)

SpO2 Low SpO2 Low (with RR High)
SpO2 Low (with RR Low)

SpO2 Desat SpO2 Desat (with RR High)
SpO2 Desat (with RR Low)

NOTE

® TheIBP-S low alarm escalates to IBP-S low (with XX) only when any of the following alafins presents
before IBP-S Low occurs: Tachy, ST High, ST Low, A-Fib, Vent Rhythm, Bigeminy, or, Trigeminy. XX
refers to any of thesealarms.

® The alarm priority.e€scalation function only affects the currently active alarms:Future alarms of the
same type will notbe affected. New alarms of the same type will be generated at preset priority
rather than at the escalated priority.

8.34 Alarm-Indicators

When'dn alarm occurs, the monitor indicates it to you through visual or audible alarm indications. For more
information, see the following table.
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box

flashing yellow box

flashing cyan'box

Alarm Indicator High Priority Alarm Medium Priority Alarm | Low,Priority Alarm Prompt
Alarm lamp Red Yellow Cyan None
Flashing frequency: 114 - 2:8'Hz | Flashing frequency: 0.45-}No flashing
Duty cycle: 20 - 60%©n 0.8 Hz Duty cycle: 100% on
Duty cycle: 20 - 60% on
Audible | Special Repeat pattérn of high-pitched | None None None
tone alarm . singledeep
pattern sound
I1SO Repeat pattern of triple + Repeat pattern of triple | Repeat pattern of single | None
double + triple + double beeps, | beeps beep
1SO2 Repeat pattern of triple + Repeat pattern of triple | Repeat pattern of single | None
double + triple + doublé,beeps | beeps beep
1SO3 Repeat pattern of triple’s Repeat pattern of triple\_|)Repeat pattern of None
double + triple + deuble beeps | beeps double beeps
Alarm message White text inside a red box Black text insidexayellow | Black text inside a cyan | White text
box box
Alarm priority indicator | !I! Il ! None
Parameter value Whitetext inside a flashing red | Black.téxt inside a Black text\imside a None

NOTE

® Whenmultiple alarms of different priority levels occur simultaneously, the monitor selects thée alarm
of the-highest priority 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 of the highest priority alarm.

®  When multiple alarms'of the same priority level§ occur simultaneously, alarm.messages are
displayed circularly.

® The frequency of the alarm tone is different with those of the heart beat tone, pulse tone, and
keystroke tone so that the alarm tone can be distinguished with other tones.

Alarm Status Symbols

Apart from the alarm indicators as described in 8.3.4 Alarm Indicators, the monitor uses the following symbols
toiindicate the alarm status:

Alarm pause:

Alarmeoff:

Audie pause:

Audio off:
Alarm reset:

Highlighted Display of Alarm Messages (only available for the independent
external display)

indicates that all the alarms are\patsed.

indicates that individual measurement alarms are turned off/or'the system is in the alarm off

status.

indicates thataudible alarm tones are paused.

indicates that audible alarm tones are turned off.

indicates that the alarm system isrreset.

When some alarms are triggered, alatm’messages are highlighted 16 indicate that the patient may beinh a critical
conhdition. When an alarm is highlighted, the alarm message covers'both the physiological alarm area and the
technical alarm area with enlarged word size. Messages of technical alarms and other physiological alarms are
displayed at the left of the highlighted alarm.

Alarm messages of the-following alarms can be highlighted:
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W~ Lethal arrhythmia alarmsyincluding Asystole, V-Fib/V-Tach, V-Tach, Vent Brady, Extreme Tachy, and Extreme

Brady.

B SpO2 Desat

B Apnea

B HR>XX with IBP-S<XX and RR>XX over YY.min, in which “XX" represents a parameter threshold and <YY"
represents the alarm duration threshold.

iStatus Window (only‘available for thelindependent external

display)

The istatus window (-?Status ) displays the current physiological alarms, alarmed systems or organs, and
parameter trends over the last one hour.

If a combinedralatm is configured to notify by p@pup, the istatus window paps tp when this combined alarm is
triggered. Fosmore information on alarm notification, see Notification from 23.4.5 The Combined Alarm Tab.

The following figure is an example of the istatus window.

m
)

(4)

PStatus X

(2)— HR>100 with Art-5¢<90mmHg and RR>22 over 1
min

Currently alarmed systems or organs
Active alarms
Parameter trends of one hour

Select here or swipe to thefightin the iStatus window with one'finger to review longer parameter trends,
additional parameters, and‘alarm statistics information. Swiping left on the longer trend window with one
finger closes the extended trend window.

To close the istatus window,select the close symbol X or swipe left with a single finger. If a.combined alarm is
active but the istatus windew'is closed, the # button or the I button flashes at the left sidefina color
corresponding with thealarm priority. To open the istatus window, select the # button or'the I button.

Checking Physiological AlarmiList

To check-the physiological alarm list, follow'this procedure:

1. ‘Select the physiological alarm information area to enter the Alarms window.

2y [-.Select the Physiological Alarms tab.
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Accessing On-screen Help for Technical Alarms (AlarmSight)

In the technical alarmylist, 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. Selectthetechnical alarm informatioh area to enter the Alarms window,
2. Select the Technical Alarms tah.

3.  From the alarm list select thesdésired alarm.

Alarm Limits

When a parameter measurement exceeds the alarm’limit, the monitor generates an alarm according to the alarm
priority setting.

AutodAlarm Limits

Théxmonitor can automatically calculate alarm limits basing on the'latest measured values. Before applying these
automatically created alarm limits, confirm if they are appropftiate'for your patient. If not, you.can adjust them
manually. These alarm limitsiwill remain unchanged until yoselect auto limits again or adjust them manually.

The monitor calculates autoimits basing on the followingrules:

Module Parameter | Patient Lower Limit Upper Limit Auto Limit
Category Range
ECG HR/PR Adult HR %.0.8, ar40, or guard limit HR x 1:25-@r-240, or guard limit 35to0 24Q
(bpm) (whichever is greater, no (whichever is smaller, no less
greater than 70) than 100)
Pediatric HR X 0.8 or 40, or guard limit HR % 1.25 or 240, or guard limit “ 35 to 240
(whichever is greater, no (whichever is smaller, no less
greater than 80) than 120)
Neonate (HR - 30) or 90 (whichever is (HR + 40) or 200 (whichever is 55to 225
greater, no greater than 100) smaller, no less than 160)
Resp RR (rpm) Adult/ RR x 0.5 or 6,(Whichever is (RR % 1.5) or 30, or guard limit 6to 55
Pediatric greater,no’greater than 12) (whicheveris smaller, no less
than 20)
Neonate (RR=210)or 30 (whichever is (RR +'25) or 850r guard limit 10 to 90
greater, no greater than 40) (Whichever is smaller, no less
than 70)
SpO, SpO, (%) All Same as the default alarmilimit,/| Same as the default alarm limit Same as the
measurement
range




Module Parameter | Patient Lower Limit Upper Limit Auto Limit
Category Range
NIBP NIBP-S Adult (SYS % 0.68 + 10),0r guard limit | (SYS x 0.86 + 38), or guard limit 45 to 270
(mmHg) (whichever is greater, no (whichever is smiallerno less
greater than 1,10) than 140)
Pediatric (SYS x 0,68 + 10 or guard limit | (SYS x 0.86 + 38), or guard limit 4510 185
(whichever is greater, no (whichever is smaller, no less
greater’than 90) than 100)
Neonate (SYS - 15) or 45 (whichever is (SYS + 15) or 105 (whichever is 35ito 115
greater, no greater than 60) smaller, no less than 80)
NIBP-M Adult (Mean x 0.68 + 8) or guard limit" | (Mean x 0.86 + 35), or guard limit | 30 to 245
(mmHg) (whichever is greater, no (whichever is smaller, no less
greater than 80) than 100)
Pediatric (Mean x 0.68 +8)or guard limit | (Mean x 0.86 +35);.0r guard limit | 30 to 180
(whicheverjs gfeater, no (whichever i§ smaller, no less
greater than'60) than 80)
Neonate (Mean - 15) or 35 (whicheveris | (Meap<+\15%r 95) (whichever is 25t0105
greater, no greater than 40) smadllérno less than 60)
NIBP-D Adult (Dia x 0.68 + 6) or guard limit (Dia x 0.86 + 32), or guard limit 2540 225
(mmHg) (whichever is greater, no (Whichever is smaller, no less
greater than 60) than 80)
Rediatric (Dia x 0.68 + 6) or guard limit | (Dia x 0.86 + 32), or guardlimit 25to0 150
(whichever is greater, no (whichever is smallé¥, no-less
greater than 50) than 60)
Neonate (Dia - 15) of 204whichever is (Dia + 15) o80 (whichever is 20 to 90
greaterfnorgreater than 30) smaller, no less than 50)
Temp Txx (°C)* All (Txx ¢ 0.5) (Txx + 0.5) 1to 49

*xx refers to temperature site:

AT (°Q) All Same as the default alarm limit, [ Same as the default alarm limit Same as the
measurement
range

IBP/PiCCO | IBP-S Adult SYS x 0.68 + 10 or guard.limit | SYS x 0.86 + 38 or guard limit 45 to 270

(mmHg) (whichever is greateryno (whichever is smaller, no less

greater than¢.10) than 140)
Pediatric SYS x 068410 or guard limit | SYS x 0.86 +:38lor guard limit 45t0 185
(whichevethis greater, no (whichevet,is smaller, no less
greater than 90) than 100)
Neonate (SYS - 15) or 45 (whichever is (SYS # 15) or 105 (whichever is 35to 115
greater, no greater than 60) smaller, no less than 80)
IBP-M Adult Mean x 0.68 + 8 or guard limity| Mean x 0.86 + 35 or guarddimit) | 30 to 245
(mmHg) (whichever is greater, no (whichever is smaller, no less.
greater than 80) than 100)
Pediatric Mean x 0.68 + 8 or guard limit | Mean x 0.86 + 35.0rguard limit | 30t0180
(whichever is greater, no (whichever is'smallet, no less
greater than 60) than 80)
Neonate (Meah -15) or 35 (whicheveris | (Mean + 15)*or 95 (whichever is 25to 105
greater, no greater than 40) smaller, no less than 60)
IBP-D Adult (Dia-x 0.68 + 6) or guard limit (Dia x 0.86 + 32) or guard limit 25.t6 225
(mmHg (whichever is greater, no (whichever is smaller, no less
greater than 60) than 80)
Pediatric | (Dia x 0.68 + 6) or guafd Jlimit | (Dia x 0.86 + 32) or guard'limit | 25 to 150
(whichever is greater, no (whichever is smaller, no less
greater than 50) than 60)
Neonate (Dia - 15) or 20 (whichever is (Dia + 15) or 80 (whichever is 20to 90

greater, noygreater than 30)

smaller, no\less than 50)

IBP refers to arterial pressure only, including Art/pArt, Ao, UAP, BAB, FAR-LV, P1, P2, P3, P4. pArt is applied to adult
and pediatric patients.
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Module Parameter | Patient Lower Limit Upper Limit Auto Limit
Category Range
IBP PA-S All SYS X 0.75, ne less than guard | SYS x 1.25, no greater than guard | 3to 120
(mmHg) limit and po'greater than 15 limit and no'léssithan 25
PAM All Mean %0¢75;no less than guard | Mean x 1.25,'no greater than 3to 120
tmmHg) limit and ho greater than 5 guard limit and no less than 10
PA-D All Djax 0.75, no less than guard | Dia x 1.25, no greater than guard, | 3'to 120
(mmHg limit and no greater than 5 limit and no less than 6
IBP-M All Mean x 0.75, no less than,guard~{' Mean x 1.25, no greater than 3to40
limit and no greater thah.5 guard limit and no less than 10
IBP refers to venous pressure only, including €VP, LAP, RAP, UVP, P1, P2, P3, P4
CPP-M Adult CPP x 0.68 + 8,nodess than 60 | CPP x 0.86 + 35, no greater than | 20 to 235
(mmHg) 90
Pediatric CPP x 0:68-.8, no less than 50 | CPP x 0:86,%.35, no greater than | 25t0175
70
Neonate (CPP-15) or 35, (whichever is (CPR+¥5) or 95, (whichever is 25to 100
greater, no less than 40) smaller, no greater than 70)
PiCeO pCVP Adult/ Mean x 0.75 Mean x 1.25 3to40
(mmHg) Pediatrid
CO, EtCO, All 0 to 32: remains the same 0 to 32: remains the same Same as the
(mmHg) 33t035:29 33t035:41 measurement
36 to 45: (EtCO2 - 6) 36 to 45: (EtCO2% 6) range
46 to 48:39 46t048:51
>48: remains the same >48: remains’the same
FiCO, All Noné Same as the default alarm limit | Sapie as the
measurement
range
CO, awRR Adult/ awRR x 0.5 or 6 (whicheveris . | awRR x 1.5 or 30 (whicheveris 6to55
(rpm) Pediatric greater) smaller)
Neonate (@awRR - 10) or 30 (whicheveris | (awRR+25) or 85 rpm (whichever | 10 to 90
greater) is smaller)

Initiating Auto Alarm Limits

The ndoniter provides the auto alarm limits function to automatically adjust alarm limits according to the
patient’s vital signs using. When auto limits are selected, the monitor-calculates safe auto limits based on the
latest measured values. To get accurate auto alarm limits, youyneéd to collect a set of measured vital signs as a

baseline.

To initiate auto alarm limnits;follow this procedure:

1. Select the Main Menu quick key — from the Alarm column select Limits.

2. From theLimits page, select Auto Limits at the left bottom.

3. Select OKfrom the popup dialog box.

Guard Limit

You can set guard limits forlsome parameters to prevent,alarm limits from being set too high or too low. Setting
guard limits is password protected. For more information, see 23.4.4 The Guard Limits Jab;

Alarm Limit Recommendations (only available for the independent external

display)

If the base values of the patient's vital signs'are abnormal or the patient's;Status has a tendency change,using the
current alarm limits may continuously or frequently trigger alarms. When monitoring HR, PR, SpO,, RR, and
artefial pressure, the monitor has a function of recommending alarm limits. If the alarm counts or the ratio of
accumulated alarm duration reaches the preset value, or a pafameter measurement frequently approaches the
alarm limit, the monitor can recommend an alarm limit,

The alarm limit recommendation function is intended foradult and pediatric patients:




8.7.4.1

8.7.4.2

NOTE

® The alarm limit récommendation function is not applied to the Resus mode, intubation mode and
CPB mode.

® The alarm limit recommendation function.s not applied to the operating room.

® The alarmlimit recommendation function is not intended for neonatal patients.

Viewing Alarm Limit Recommendations

When an alarm limit recommendation is triggered, the alarm limit recommendation icon ZAlarm is displayed
above the quick key area. To view the alarm limit recommendation, select the Alarm Setup quick key.

The following figure is an example of the Alarm LimitiRecommendation window{

(1 ) HR High alarm has been triggered at least 5 times in the last 30 minutes.
Check patient. Consider the rationality of HR/PR high limit.
o=
4
e o= 130 Somodpizn
i 1
) Mg i
10

(5)
(6)

(1) Rrompt and recommendation

2) Parameter trend of the last. one*Hour
(3) Recommended alarm limit

(4) Select here to setalarm high limit
(5) The current alarm high limit

(6) The current alarm low limit

(7) Select here to set alarm low limit

The value in green and followed by a green pentagram is.the’recommended alarm limit:

W Select Apply to apply the recommended alarm limit. You can also set an alarm,limit as needed, and then
select Apply tofapply the new alarm limit.

B Select Rejectto6 ignore the recommended alarm limit.

If an recommended alarm limit is accepted orrejected, the monitor startsia.new alarm limit analysis window:

Configuring Alarm Limit Recommendation

The alarm limit recommendation.function is enabled by default. However, you can switch it-off.The monitor
gives alarm limit recommendation only when this function is'switched on.

To configure alarm limit recommendation, follow this procedure:
1. Select the Main Menu quick key — from the’Alarms column select Setup to enter the ,IyAlarm menu:
2. Verify that Alarm Limits Recommendation is switched on.
3. Set the<criteria for providing alarmlimit recommendation.
#. Analysis Window: sets the duration of alarm limit analysis.

4 Alarm Count in Analysis Window: the monitor recommends an alarm limit when the alarm count
reaches the threshold within the analysis window;

4 Alarm Duration Ratio in Analysis Window:the’'monitor recommends an alarm limit when the ratio
of accumulated alarm duration reaches the preset value within the analysis window.
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NOTE

® The monitor.recommends an alarm limit when either the alarm countior alarm duration ration
reaches the preset value within the analysis window.

Restoring the Default Alarm.Limits Settings
To reset all alarm limits settings toythe defaults, follow this precedure:

1. Select the Main Menu‘quick key — from the Alarm’column select Limits.

2. Select Defaults at the bottom.

Changing Alarm Settings

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

Setting Parameter Alarm Properties
To set parameter alarm properties, follow this procedure:

1. Select the Main Ménu quick key — from the Alarm column select Limits.

2. Select a parameter tab and set alarm properties as desired. Enter the password if required. For more
informatign;refer to 23.12 The Authorization Setup Settings.

You can alse change the alarm properties of individual parameter from-corresponding parameter menux
Setting Alarm Tone Properties

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 optional alakmvolume is between X to 10; in Which X is the minimum veluime;
depending on the setting of minimum alarm volume, and 10 is thé maximum volume.

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

4. Select Reminder Volume to set the volume of the remider tone.

NOTE

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

® Youcannot set the volume of high priority alarms if Alarm Volame is set to 0.

Password Protected Audio-Alarm Settings
The following alarm settingsiare password protected:
B Minimum alarmvolume

m  Alarm sound pattern

B Alarminterval

B Alarm sound escalation switch and delay

Fot mofe information, see 23.4.1 The:Audio Tab.

Enabling Special Alarm Sound

You can configure the'monitor to give special alarm'sgund to indicate that the patient-may be in a critical
condition when any'ef'the following alarms are triggered:
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W~ Lethal arrhythmias, including Asystole, V-Fib/V-Tach, V-Tach, Vent Brady, Extreme Tachy, and Extreme Brady
H SpO2 Desat
B Apnea

This function is password protected. For moresinformation, see Special Advanced-Alarm Sound in 23.4.1 The Audio Tab:

NOTE

®. The special alarm sound is available only when Alarm Sound is set to 1SO2. See Alarm»Sound from
23.4.1 The Audio Tab.

Setting the Alarm Delay Time

For continuously.measured parameters, you can set the alarm delay time. If the.alarm condition is resolved
within the delay.time, the monitor does not present the alarm.

This setting is password protected. For more information, see 23.4.7 The-Other Tab.

The setting of Alarm Delay is not applied to the apnea alarms andithe’ST alarms. You can set Aphea Delay and
ST Alarm Delay separately.

WARNING

® The alarm délaytime can be set to a maximum of 15 seconds. Changing this setting to an

inappropriate level could result in a hazard to the patient.

Setting the Apnea Delay Time
To set the apnea delay time, follow this procedure:

T.  Select the Main Menuquick key — from the Alarm column select Setup.

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

Adjusting the Alarm Light Brightness

This setting’is password protected. For more information, see 23.4.7 The Other Tab.

NOTE

If you set alarm lightbrightness to Auto, the monitor automatically adjusts thealarm light brightness
according to the ambient light. The stronger the ambient light is, the brighter the alarm light is.

Configuring Combined Alarms
The monijtor provides combined alarms6f multiple parameter measurements and trends.
To set the properties of combined alarms, follow this procedure:
1. Select the Main Menu quickkey — from the Alarm column select Setup — Combined Alarm tab.
2. Setalarm properties as desired.

From the Combined Alarm'setup of the _ZA[arm ment,you can change the settings of parameter threshold,
alarm switch, alarm priority, and alarm output switeh.

The monitor has predefined some combined alarms. You can modify the settings of these alarms. You can also
add up to 10 custom combined alarms.

The following operations are password-protécted:

W , Selecting combined alarms that can be displayed and modified-from the Combined Alarm setup of the
“YAlarm menu.

B Changing the defaulthame of a combined alarm.

B Changing the notification type of a combined alarm:
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@ Changing the default'delay time of a combined alarm.
B Adding and deleting custom combined alarms.

B Setting the refractory period for combined-alarms.

NOTE

® The predefined combined alarm-function is not intended for pediatric and neonatal patients.
®  You can only change the déefauit alarm priority of custom combined alarms.

®  You can only select the'icon type of the custom combined alarms. In the iStatus window, selected
icon type is used toindicate the alarmed system of organ.

®  You can only delete custom combined alarms:

Settingthe Length of Printed Waveforms
You can define the length of printed waveforms when an alarm is triggered. To do so, follow this procedure:

1.¢> Select the Main Menu quick key — from the Alarm columnyselect Setup.

2% Set Printing Duration On,Alarm.

Setting the Delay of SpO2 Low Alarm Escalation
To set the delayitime of SpO2 Low Alarm escalation, follow this procedure:

1. Selectthe’Main Menu quick key — froni'the Alarm column select-Setup.

2. Set'SpO2 Low Escalation Time.

Pausing Alarms/Pausing Alarm Topes

Defining the Pause Function

You can either pause alarms or pause alarm,tones:This depends on the pause setting. This setting is password
protectedsFor more information, see 23.4,2 The Pause/Reset Tab.

Pausing Alarms

If the pause function is designated as pausing alarms, pressingithe Alarm Pause quick key can temporarily
disable alarm indicators. When alarms are paused, the following rules are followed:

B No physiologicdl alarm will be presented.

B Except battery-related technical alarms, sounds of other technical alarms &re paused, but alarm lamps and
alarm messages remain presented.

B The‘femaining alarm pause time js.displayed in the physiologicalalatm information area.
B _Theé.alarm pause symbol is displayed in the system information area.

When the alarm pause time expires, the alarm paused status is automatically deactivated. You ¢analso cancel the
alarm paused status by pressing the Alarm Pause quick key.

The following alarm pauseiand alarm reset settings aré password protected.
W Alarm pause time

W Priorities of paused alarms

B Alarm reset setting

B Reminder tone settings

Formore information, see 23.4.2 The Pause/Reset Tab.
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Switching Off All Alarms

If Pause Time is set to Permanent (see 23.4.2 The Pause/Reset Tab), pressing the AlarmPause quick key
permanently switchesioff-all alarms. The alarm off status has the following features:

B Physiologicalialarms are switched off. Theralarm lamp does not flash and alarmy sound is not issued.

B Alarm sound of technical alarms is switchéd off, but alarm lamp flashes and alarm messages are presented.
B The message Alarm Off with red biackground is displayed in the physiological alarm information-‘area.

W_  The alarm off symbol is displayed'in the system status infopmation area.

To,exit the alarm off status, préss.the Alarm Pause quick key again.

WARNING

® Pausing or'switching off alarms may result.in a hazard to the patient.

Pausing Alarm Sound

Ifthe pause function is defined.as Audio Pause, pressing the Aadio Pause key pauses alarm’tone. When alarm
tones are paused, the following rules are followed:

B The sound of all physiological alarms and technical alarms are switched off.
B Theremaining.audio pause time is displayed in the physiological alarm infomation area.
B The audio pause symbol is displayed in the.system information area.

When the audiopause time expires, the audio paused status is automatically deactivated. You can alsocahcel the
audio paused status by pressing the Audio Pause quick key.

Setting the Alarm Tone Pause Time

The alarm tone pause time'can be set to 1 min, 2 min, 3 min, or Permanent. The default audio pause time is two
minutes.

This function is password protected. For more inféfmation, see 23.4.2 The Pause/Reset Tab.

Prolongingthe Alarm Tone Pause Time

You.can temporarily prolong the alarm tone pause time after the monitor enters the alarm tone paused status.
Thisfunction is password protected. For more information, see 23.4.2'The Pause/Reset Tab.

NOTE

® Prolonging alarm pause time does not affect the setting of alarm tone pause-time.

Setting thePriority of Audio Paused.Alarms

You can‘select alarm sound of what priority can be paused. This function is password protected. Formore
information, see 23.4.2 The Pause/Resét Tab.

Switching Off Alarm Sound

If Pause Time is set to Permanent (see 23.4.2 The Pause/Reset Tab), pressing the Audio Pause quick key
permanently switches off all alarm sound. The audie off status has the following features:

B Alarm sound of both physiological alarms@andtechnical alarms is switehed off.
B Theaudio off symbol is displayed in the system information area.

To exitithe-audio off status, press the Audio Pause quick key again.

WARNING

® Pausing or switching off alarm sound may resultin‘a hazard to the patient.
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Resetting Alarms

Pressing the Alarm Reset quick key to reset the alarm system. When the alarm system is reset, the alarm reset
symbol displays,in‘the system status informatigh area for alarm symbols.

NOTE

® If anew alarm is triggered afterthe alarm system is reset, the alarm reset icon will disappéar and the

alarm light and alarm tonewill'be reactivated.

Resetting Physiological Alarms
Physiological alarms give different alarm indicaters Wwhen the alarm system is reset:
B Thealarm sound is silenced.
B Acheckimark & appears before thealarm message.

W _ The color of the parameter numeric background correspondswiththe alarm priority, but the parameter
numeric does not flash.

Resetting Technical Alarms
Technical alarms give different alarm indicators when the alarm system is reset:
B Some techni€al alarms are cleared. The monitor gives no alarm indications.
B Some-technical alarms are changed o the prompt messages.
B Forsome technical alarms, the alari is silenced and a v appears before the alarm message.

For details about the indications of technical alarms when the alarm system is reset, see E.2 Technical Alarm
Messages.

Latching Alarms

The latching setting for physiological alarms defides how alarm indicators behave if you do not reset the aldkms:
B Ifyoudo not “latch” physiological alarms; their alarm indications disappear when the alarm condition‘ends.

B Jfyou)'latch” physiological alarms;all visual and audible alarm indications remain until you reset the alarms.
For latched alarms the time when the alarm is last triggeredhis displayed behind the alarm message.

You can separately latch visual indications or simultaneouslyfatch'the visual and the audible indications.

B When visual indications are latched, visual indications, including alarm lamp, alarm.mgessage and its
background remain when the alarm condition ends.and the time when the alarmdast triggered is displayed
behind the alarm message.

B When audible-indications are latched, the monitor issues alarm soundsywhen the alarm condition ends.

The alarmylatehrsettings is password protécted. For more information, see,234.3 The Latching Tab.

NOTE

Changing alarm priority-may affect the latching status of corresponding alarm, Détermine if you
need to reset the alarm latching status if you changed the alarm priority.

®  When the alarm system is reset, latched physiological alarms are cleared.

CPB Mode

The CPB (Cardiopulmonary Bypass) mede is activated only if you setthe départment to OR.

Inthe'€PB mode, all the physiologicalalarms and technical alarms are*switched off. So when performing CPB, you
can put the monitor in the CPB mode in order to inactivate unnecessary alarms.

Entering the CPB Mode

To enter the CPB mgde, select the Main Menu quick key — from the Alarm column, select CPB Mode.




Inthe CPB mode, CPB Mode is'displayed in the physiological alarm area with a red background color.

NOTE

® When the CPB'mode is entered, the monitor.stops all NIBP measurements. You can restart NIBP
measurements after entering the CPBimode.

8.12.2  Exiting the CPB Mode

To.exit the CPB mode, select the Main Menu quick key — from the' Alarm column select Exit CPB Mode.

8.13 Intubation Mode

Intubation mode(is available for Resp and CO, menitoring. When performing,intubation during general
anesthesia, you can’put the monitor in the intubation mode in order to inactivate unnecessary alarms.

In the intubation mode, Resp and CO, related physiological alarms are switehed off.

8.13.1 Entering the Intubation Mode
To enter the intubation mode; choose either of the following ways:

H  From the bottom'ef.the Resp or CO2 menu, select Intubation Mode.

B Select the Mdin Menu quick key — from the Alarm column select Intubation Mode.

8.13.2  Exitingthe Intubation Mode
To exit the intubation mode, choose €ither of the following ways:

M From the bottom of the Resp of CO2 menu, select Exit Jntubation Mode.

W  Select the Main Menuquick key — from the Alarm column— select Exit Intubation Mode.

8.14  Testing Alarms

The monitor automatically performs a selftest‘at startup. Check that an alagm tone is heard, and the alarm lamp
illuminates/one by one, in red, yellow, and cyan. This indicates that audible and visible alarm indicators function
properly.

8.15 Actions When an'Alarm Occurs

When an alarm occurs, observe the following steps and take proper actions:
1. Check the patient’s condition.
2. Confirmthealarming parameter or alarm category.
3. Identify-the source of the alarm.
4.  Take proper action to eliminate the alarm condition.
Make sure the alarm condition’is corrected.

For more information, see E Alarm Messages.




Using withiMRV Pod (BeneVision VP10)

9.1

Introduction

The MRV Pod can be used wijth BeneVision N1 to provide ECG, Resp, SpO,, PR, NIBP, IBP andTemp monitoring for
a patient. BeneVision VP10:is the model of the MRV Pod.

The MRV Pod consists of the following parts:

m MRV Pod:

€ _Wireless MRV Pod: to be used with’an MRV Pod Pocket, and can e connected to the monitor
wirelessly or with cable.

€ "Wired MRV Pod: to be used with an MRV Pod Rack, and can’be connected to the monitor with cable.

M, Monitoring accessories: including ECG cables (with SpQy sensor connector), TEMP/IBP ¢ables, and NIBP
cuffs.

B Clamps: used to sécure’an MRV Pod to a bed, infusion'pole or operation table.

ITIRVpod is the«registered trademark owned by Mindray in China and other counttries.

NOTE

® Checkiif your monitor has an “Ultimate” label on the right. If not, you can upgrade the software to
support using with an MRV Pod with a cable. Contact the service personnel.

® After the monitor without *Ultimate” label is upgraded the software, it does not support 12-lead
ECG measurement and analog output when connected to an MRV Pod.
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>~ 9.2 @erview of MRV%Qé
9.2.1  Overvi f@MRVPd < \&
<<(J() ot <<()_

& Bottom view
\&' <<(S) (@

(Q): Multifunctional connector: connects the MRV Pod Pocket. \&/
(2)  Battery indicator: g{%) (b'

(b' When in use, the i

rindicates the current charge and working status of the battery: Q
+ Three Iig%illumlnated in white: the battery charge is sufficient. %

+ Two Iigl-Q{ minated in white: the battery charge is at medium level. &
Ol illuminated in white: the \

battery charge is low. ()
Q) . }a' ht on the left iIIuminatediQ@J: the battery is depleted and@to be charged immediately.Q
i

Q< ) ghts illuminated in yellow: a'sélf-test error occurred, and the MRV Pod needs to be checked. + '

% When charging, the indicat &cates the charging and working status of the battery: \&l ()
') +  Flashing white: th & is being charged. (S) (b' Q< )

< ) +  White: the batt y charged.
QQ) « Alllights iIIun?%ed in yellow: a self-test or chargﬁé error occurred, and the MRV Pod needs to be checked. %
. I (3) NFC label: used to pair an NFC device for data@kmission \&,Q

&' (4)  NIBP cuff connector \ ()Q) @
\ (5) C le connector: an ECG cable@ts ECG leadwire and SpO, s&or. For details, refer to 9.2.5 Overview of ECG \\
Qa e (with SpO, Sensor Connector). %

IBP cable connector: an IBP cable connects IBP transducers, @np probes if configured. For details, refer to 9.2.6 \

% Overview of IBP and TEMP/IBP Cable. \ Q) @,
4 <
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,‘J 9.2.2 (bbverwew of MRV ‘QSJPocket

t Front view

(1) MRV Pod cavity: used to hold and conr\&ﬁreless MRV Pod.

G
(bs& (2) egaae button: press to unlock th@?od from the MRV Pod Poc&("
& (3)QM Itifunctional c ctor: connects BeneVision N1 for data tra ??sbssionan ower supply. &
) Analog out ¢ outputs defibrillation synch e, ECG,and IBP a Ig ’b\
\&(5) Guiding slot: u Q(jggwth ImpThb&& tthfItthﬂ outing for the patient. &
<




A\ \l:( ' Q\}-
<

- Bovarsemin

) 9.2.3 erview of Wi reil‘ od Q\}_

Top view

(%Working status indicator:
% White: the MRV Pod works normally. () (b~
\& . Yellow:a self—test{g@rfccurred, and the MRV Pod % e checked. Q() &
@ 3) Multifunctional connector: col

(4) Analog outﬁ*ﬂector: outputs defibrillation synchronization pulse, ECG, and IB@Q signal.

(5) ECG I&%ﬂector: an ECG cable conr&t)s ECG leadwire and SpO, senso?sl etails, refer to 9.2.5 Overvie f()
EC %e (with SpO, Sensor Conne@ %

Q() (6) able connector: an IBP cable connects IBP transducers, and Temp probes if configured. For details\&a t09.2.6

Overview of IBP and TEMP//BP&&&. Q
X N
92((@() Overview of MR&@Rack

nnects BeneVision N1 for data transmission and power, supply.

L& NS & \ \
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’ (1)  Guiding slot: used to engage with a clamp \&

(2)  Auto-cent r% ck: used to secure an MRV pod. Rotate it 90 degrees if you neéd toitdke the MRV pod out. ( )

() 3) MK&V“Y: used to hold and coaneédred MRV Pod %b‘ Q

9.2.5 Overview of ECG Cable @TSPOZ Sensor Connector)

3)

%& Single-wire ECG cable
@ 1) MRV Pod connec@(n)ects the MRV Pod.

2) SpO, trunk gailez connects an SpO, sensor.

@) ECG ele@
(4) @X\Nire connector: connectsaquwires

\l‘ 9.2.6 Overview of IBP and TI@F/IBP Cable
Q N

( TEMP/IBP cable

& (1) MRV Pod congtor: connects the MRV Pod.

(2) Rubbe : placed into the NIBP cuff connector on the MRV Pod for wav&g during cleaning and

dﬂ ction. () (b' ( (.)
(3@@%& connectors: connectséa&ension cables or adapter cab&hich can be connected to IBP t&sducers.

4) Temp probe connectors %
+ & N
’ . Q QD <<()
96_, Connecting g& Pod <<(_, N\
<< A wireless MRV Pod can be connected to Ben\Vg)n N1 wirelessly or with cable, while wired MRV Pod can or@b

\ l be connected to BeneVision N1 with cable. Q) \
&/Q) An MRV Pod can be connected to Bene&o&V series monitor via Be@s}on N1. For connection b
\ BengVision N1 and BeneVision V s@niton refer to the operaQ anual of BeneVision V serie nitor.
@ A<@ Pod can also be connected to BeneVision N series m;ngor via BeneVision N1 with cable. For connection

\
N l between BeneVision N1 and BeneVision N series monitor, r the operator’s manual of BeneVision N series @
Q) monitor. \




9.3.1

WARNING

®  When using MRV Pod on a patient, always'make sure the MRV Pod is firmlyisecured. Otherwise, it
may fall off,.pulling cables attached to the patient, which could cause serious or life-threatening
injury to:the patient, especially for néonates.

® Do not place the MRV Pod into incubators.

® To ensure proper heat dissipation; do not cover the MRV Pod with any object.

CAUTION

® To prevent battery depletion, connect MRV Pod to the monitor via cable during prolonged bedside
use.

® During in-ward activities, when monitoring the patient with MRV Pod;-if the distance between MRV.
Pod and monitor exceeds operational range, or wireless interference exists in the environment,
data transmission may be unstable. It is recommended to connect MRV Pod to the BeneVision N1
via cable.

*““When monitoring the patient with MRV Pod, if you need to transfer the patient, or the patient is
moving outside the ward, carry the BeneVision N1-with-the patient. The wireless'interference may
exist in the transferring environment or outside the ward, if the MRV Pod is.connected to
BeneVision N1 wirelessly, data transmission may be unstable.

® Use cautionwhéen handling the clamps. Applying excessive force, suchas striking and dropping,
would deformor even damage the clamps.

NOTE

® When used in combinationwith the BeneVision N1, the MRV Pod does not support wireless
connectivity to the BenéVision N series monitor.

®  When the MRV Pod is.conhected to BeneVision N'series monitor via BeneVision N1,the monitor does
not support the function of IBP waveforms overlap'and the Patient Data Transfer function of the
MRV Pod.

Connecting Wireless MRV Pod with Cable

Follow this procedure:
1.(> Turn on the monitor.

2.7 Select a clamp based.on the intended installation position.

To bedrail To guide rails To infusion poles

) (2)

)
-
e
)

(1) Guiding slot: used to engage with an\MRY Pod Pocket or MRV Pod Rack.

(2) Knob:
Rotate clockwise to secure the clamp to a bed, operation tablesor infusion pole.
Rotate counterclockwise to loose the clamp.




Fix an MRV Pod Pocket onto the patient bed, operation table or infusion pole withfa clamp (taking bedrail
clamp for example).

a Rotate,the’knob to fix the clamp to a patient bed, operation table orfinfusion pole. Make sure the
opening'of the guiding slot is upward.

b  Engage the MRV Pod Pocket to the'elamp.

N

c  Fitthe MRV Pod to thedMRV Pod Pocket with the Mindray logo on the MRV Pod facing©ut: Make sure
you can hear a click, which means the MRV Pod is fit in place.

TN
A\

d Rotate the MRV Pod Pocket to better route the gables.

Connect the multifunctional cable on the MRV Pod Pecket to the multifunctional corinector on the
monitor.

Then the wireless MRV Pod automatically pairs with the monitor.

9.3.2 Connecting Wireless MRV Pod Wirelessly

Follew this procedure:

1.

2.

Connect the wireless MRV RPod to the monitor with cable as instructed in 9.3.7 ConnectingWireless MRV Pod
with Cable.

Press the release button and take the MRV Pod out from the MRV Pod Pocket.

WARNING

If the MRV pod beeps or a message indicating poor MRV Pod connection is prompted on the
monitor, the patient may be leaving the network-accessible area. If the patient moves further, the
MRV Pod is likely to lose connection with the monitor and'‘patient monitoring might be interrupted.
Ask the patient to move back or keep the patient under close observation.

After the wireless MRV Pod is disconnected fromithé-monitor, the beeps will last for 10 minutes.
Please reconnect to the monitor in time.




9.3.3

9.3.4

Switching a Connected Wireless MRV Pod to Another Monitor

A wireless MRV Pod conngctéed to a monitor can be switched to another monitor searmlessly via NFC. Follow this
procedure:

1. Connect a wireless MRV Pod to a monitor wirelessly as described in 9.3.2°Connecting Wireless MRV Pod
Wirelessly.

2. Turn the second monitor on.

3. Place the MRV Pod close to the NEC tag on the second monitor until you hear a beep.

CAUTION

Data loss could occur if the MRV Pod is awayfrorm the monitor further than the distinct vision
distance.

After pairing’an MRV Pod with the monitor, connect the MRV Pod tothe correct patient.
Keep the metal contacts on the MRV Pod clean and dry. Otherwise, poor connection would result.

Do'not cover the MRV Pod with anything that could prevent ventilation.

Connecting Wired MRV Pod

A wired MRV Pod connects the monitor with cable. Follow this procedure:
1. Turn on the menitor.

2.  Selectaclamp based on the intended installation position.

To bedrail To guide rails To infusion poles

(2) (2)

| Y
oDl g[Sk . | =

(1) Guiding slot: usedto,engage with an MRV Pod Pocket orMRV Pod Rack.

(2) Knob:
Rotate ¢logkwise to secure the clamp to a bed, operation table or infusion{ole:
Rétate edunterclockwise to loose the\clamp.

3. Fixan MRV Pod Rack onto the patient bed, operation table or infusion pole with a clamp (taking:bedrail

clamp for example).

a Rotate the knob te/fix'the clamp to the patientbed, operation table or infusion pole.

b  Engage the MRV Pod Rack to the clamp.




9.4

9.4.1

9.4.2

9.4.3

¢ \Fitthe MRV Pod to the MRV Pod Rack in a way that better routes the cable. Make sure you can hear a
click, which means the MRV Pod is fit in place.

. 2
)
N—

~ N\ Wy

4,  Cennect the multifunctional connéctor on the wired MRV Pod to the multifunctional connectar on the
monitor.

Disconnecting MRV Pod from the Mohitor

Disconnecting a Wired MRV Pod

To disconnect a wired MRV Pod from the menitor, hold the connector of-the multifunctional cable of the MRV
Pod, press the tip slightly and then pulkit gut from the monitor.

CAUTION

Always hold the connector part other than the cable when disconnecting the-multifunctional cable.
Otherwise, the cable may be damaged.

Disconnecting a Wireless MRV Pod

To disconnect-a wireless MRV Pod from the monitor, follow this procedufte;

1. ~lf the MRV Pod is connected t6, the‘monitor with cable, you can choose either of the following ways:
€  Take the MRV pod out from the MRV Pod Pocket;

4 Disconnect the multifunctional cable from the monitor as described in 9.4.1 Diseonnecting a Wired
MRV Pod.

2. On the monitar;select the Main Menu quick key = from the Parameter column'select Bedside Devices.

3. Select the MRV Pod and then select UnPaik.

Removing a Wired MRV Pod from the MRV Pod Rack

If§ouneed to remove a wired MRV Pod from the MRV Pod Rack, follow this procedure:

1. Turn the auto-centering block 90 degrees to the left orthe'right.







1 0 Monitoring-ECG, Arrhythmia, ST and QT

10.1 ECG Introduction

The electrocardiogram (ECG)-measures and records the electrical activity of the heart. ECGmonitoring provides
3-,5-, 6-, and 12-lead EC@'monitoring, ST-segment analysis; arrhythmia analysis, and QT/QTc' measurements.

ECG monitoring is intended for adult, pediatric, and neoenatal patients.

10.2  ECG Safety Information

WARNING

® This equipment is not intended for direct cardiac application.

® Make sure the cahductive parts of electrodes and.associated connectors, including the neutral
electrode, do not contact any other conductive parts including earth.

® Use defibrillation-proof ECG cables during defibrillation.
® Do notitouch the patient or metal devices connected to the patient.during defibrillation.

® Toreduce the hazard of burns during high-frequency surgical procedure, ensure that the monitor’s
cables and transducers never come into contact with the electrosurgery unit (ESU).

® To reduce the hazard of burns during use of high-frequency surgical unit (ESU), the ECG electrodes
should not be located between the surgical site and the ESU return electrode.

CAUTION

® Only use parts and accessories specified in this manual. Follow the instructions for use and adherejto
all warnings and cautions.

® Periodically inspect the electrode application site to ensure skin integrity. If the skin quality
changes, replace the electrodes or change the application site.

¢ Interference from ungrounded instrument near thejpatiént and electrosurgery interference can
induce noise and artifact into the waveforms.
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10.3 ECG Display

The following figures shiow'the ECG waveform and numeric areas:

Mm @ 3) 4 (5) (6)

Diagnostic Notch 50 Hz

(1) ECG Jead.|abel of the displayed waveform, When 6-lead placement is used{o derive 12-lead ECG (D12L), all
deriveéd leads are marked with a "d" in front'of the lead label, for example “dV1"

(2) ECG waveform gain (3) ECG filter mode (4) Notch filter status
(5) Paced status: If Paced is set to Yes, I. is displayed. If Paced is;set to No, m is displayed.

(6) Pace pulse mark: If Paced)is set to Yes, the pace pulse markers™|" are displayed corresponding.to detected pace
pulse on each ECG waveform.

@
(1) Parameter label (2) HR unit
(3) HR alarm limits (4) HR value
NOTE
® The ECG numeric area and waveform area are configured to be different for different lead type and
ECG settings.

10.4  Preparing for ECG Monitoring

10.4.1 Preparing the Patient Skin

Proper skin preparation is nécessary to ensure good signal quality at the electrode sites, astthe skin is a poor
conductor of electricity.

To properly prepare the skin, follow this procedure:

1. Shave hair from skin at chosen electrode sites;

2. Gently rub skin surface at sites to remove dead skin cells.

3. Thooroughly cleanse the site with-awmild soap and water solution.
4

Dry the skin completely before applying electrodes.

10.4.2, "“Applying Electrodes

To connect ECG cablés/follow this procedure:
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10.4.3

10.4.4

10.4.4.1

Check that electrode‘packages are intact and the electrodes are not past the expiny date. Make sure the
electrode gel isimoist. If you are using snap electrodes, attach the snaps to the glectrodes before placing
electrodes on the'patient.

2. Place the'electfodes on the prepared sites. Make sure that all electrodesthayve good skin contact.
3. Connectithe leadwires to the patient eable if not already connected.
4.  Plug the patient cable into the‘ECG connector.
NOTE
® Store the electrodes:at room temperature.
® Only open the electrode package immediately prior to use.
® Never mix patient electrode types or brands. This may lead to problem due to impedance mismatch.
® When applying the electrodes, avoid bony area, obvious layers of fat, and major muscles. Muscle
moOvement can result in electrical interference. Applying electrodes on major muscles, for example
on muscles of the thorax, may lead to erroneous arrhythmia-alarms due to excessive muscle
movement.
Lead Wire ColorCode
The following table lists the color coding of leadwires for both AHA and IEC standards:
IEC AHA
Lead
Label Color Label Color
Right arm R Red RA White
Left arm L Yellow LA Black
Right leg (neutral) N Black RL Green
Left leg F Green LL Red
Chest 1 C1 White/Red V1 Brown/Red
Chest 2 c2 White/Yellow V2 Brown/Yellow
Chest 3 c3 White/Green V3 Brown/Green
Chest 4 C4 White/Brown V4 Brown/Blue
Chest 5 5 White/Black V5 Brown/Orange
Chest 6 (€9 White/Violet V6 Brown/Violet

3-lead electrode placeiment is as follows::
|
|
|

ECG Electrode Placement

In this:section, electrode placement s illustrated using the AHA naming convention.

3-lead Electrode Placement

RA: just below the clavicle and near the right shoulder.
LA: just below the clavicle and near the'left shoulder.

LL: below the lower left edge of theib cage.
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10.4.4.2 ~'5:lead Electrode Placement

5-lead electrode placementis as follows:

B RA:just belowtheclavicle and near the right’shoulder.
LA: just belowrthe clavicle and near thedeftshoulder.
RL: below the lower right edge of the rib cage.
LL: below the lower left edge of the rib cage.

V: on the chest.

10.4.4.3 6-lead Electrode Placement

For 6-lead.electrode placement, you can use the position for the 5 -lead placement but with two chest leads.
Chestdeads Va and Vb can be positioned at any two of the V1 to V6 pesitions. For more information; see
10.4.4/4 Chest Electrode Placement. The Va and Vb lead positions are configurable. For more information, see
10.6.4.4 Changing Va and VbLabels.

When 6-lead placement is used to derive 12-lead ECG, Va and Vb shall use any of the following combinations.
B Vi1andV3,V1ahdV4,V1andV5

W V2andV4,¥2 and V5

m  V3andV5/V3and V6

10.4.4.4 ChestElectrode Placement
The chest electrode can be placed at the following positions:

B V1:on the fourth intercostal space at the right border of

sternal.

B V2:on the fourth intercostal space at theleftborder of sternal.

B V3:mjdway between V2 and V4.

B V4fon the fifth intercostal space on the left midclavicular line.

W * V5:0n the left anterior axillary line at the same horizontal level
as V4.

W V6: on the left midaxillary line at the same horizontalNéyel as
V4 and V5.

NOTE

® For the 5:leadwire and 6-leadwireplacément, place the precordialelectrode according to thé
physician's preference.

10.4.4.5 12-lead Electrode Placement

12-lead ECG monitoring u$es.10 electrodes. The chestglectrodes
can be placed according:te the physician’s preference. The picture
at the right side shows the conventional 12-lead électrode
placement. For the placement of RA, RL, LA, andlL;see 10.4.4.2 5-
lead Electrode Placement. For the placementiof chest electrodes,
see10.4.4.4 Chest Electrode Placement.
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10.4.4:6

10.4.4.7

10.4.5

10.4.6

Lead Placement for Pacemaker Patients

The pacemaker patientusually requires a different electrode placement configuration-than a non-pacemaker
patient.

Do not placeran ECG electrode directly overithe pacemaker generator. Placg:the electrodes 5 cm to 7 cm away
from the pacemaker generator area. For example, if the pacemaker generator is located in the left subdlavian
area, relocate the Left Arm electrode closer in towards the center of the chest.

Lead Placement for Surgical Patients

The surgical site should be'taken into consideration when{lacing electrodes on a surgical patient. For example,
for open-chest surgery, the chest electrodes can be‘placed on the lateral chest or back. To reduce artifacts and
interference from electrosurgical units, you can place, the limb electrodes close to the shoulders and lower
abdomen and the chest electrodes on the left,side.of the mid-chest. Do not place the electrodes on the upper.
arm. Otherwise, the ECG waveform will be very small.

WARNING

®_) To reduce the hazard of burns during use of electrosurgical units (ESU), the ECG.electrodes should
not be located betweenthe surgical site and the ESU.return electrode.

® Never entangle the ESU cable and the ECG cable together.

® Ifthe ESU is'used, do not place ECG electrodes near the grounding platé.of the ESU. Otherwise
interference’on ECG signals may occur.

Choosing the ECG Lead Type

To choose ECG lead type, follow(this' procedure:

1. Select the ECG numericiarea or waveform area to enter.the ECG menu.
2. Select the Setup-tah.

3. SetlLead Set according to the lead type youare-going to use. The default lead type is Auto. In this case, the
monitor automatically detects the lead type-

Checking Paced Status

You should check the patient's paced status before monitoring(ECG. The paced symbol I. is displayed when
Paced is set to Yes. The pace pulse markers “|" are shown en‘each ECG waveform when the patient has a paced
signal. If Paced is set to No or if the patient’s paced status,isinot selected, the symbol N will be shown in the
ECG waveform area.

To change the paced'status, follow this procedure:
1. Select the;ECG numeric area or waveform area to enter the ECG menu:
2. Seléct thé Pacer tab.

3. _~Set Paced to Yes or No.

You can also change the patient’s paced status from the Patient Management menu. For more information, see
5.3.1 Entering the Patient Management Menu.

If you did not set the pared status, the monitor issues.a prompt tone when pace pulse'is detected. At the same
time, the paced symbol I. flashes and the message Please check if the patient has a pacemaker. appears in
the ECG waveform area. Check and set the patient’s paced status.

WARNING

® ,'For paced patients, set Paced'to Yes. Otherwise the monitor could mistake a pace pulse for a QRS
complex and fail to generate alarms when the ECG signal is too weak. On ventricular paced patients,
episodes of ventricular tachycardia may not always be detected. Do not rely entirely upon the
system’s automated arrhythmia detection algorithm.
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10.4.7

10.5

¢~ False low heart rate or false asystole alarms may result with certain pacemakers because of
pacemaker artifacts; such as electrical overshoot of the pacemaker overlapping the true QRS
complexes.

® Do notrely éntirely on heart rate meter alarms when monitoring patients with pacemakers. Always
keep these patients under close surveillance.

® The auto pacer recognition function is not applicable to pediatric or neonatal patients.

® For non-paced patients, you must set Paced to No.

Enabling Pacer Rejection

The pace pulse rejection function is disabled by defaultTo enable this function, follow this procedure:
1. Select the ECG numeric area or waveform area,to enter the ECG menu.

2. Select the Pacer tab.

3. Switch on Pacer Reject.

NOTE

® When pace pulses aredetected, the pace pulse marks“|” are shown on the ECG waveforms. Pacer
Rejection setting has no impact on the display of pace pulse marks “|".

®  You can switch on'pacer rejection only when Paced is set to Yes. If Paced is'set to no, the setting of
Pacer Rejectis.disabled.

Using 6-lead Placement to Derive 12-lead ECG (D12L)

The monitor supports using thé6-lead placement to derive 12-lead ECG. This function is callediD12L. When
D12L is enabled, the monitorcan derive four additional chest leads according to directly aequired ECG signals.
D12L provides a non-diagnostic 12-lead view, including ECG waveforms and ST/QT measurements. D12L is
intended for adult patients only.

The available Va and Vb combinations supporting/D12L are:

Hm ViandV3,V1andV4,V1andV5

B V2andV4,V2andV5

W . V3andV5,V3andV6

D12L:is disabled by default. To enable D12L, follow this procedure:

1. Select the ECG numefic aréa or waveform area to enter the ECG menu.

2. Select the Setup tab,

3. Select the positions of Va and Vb. You shall use an available Va and Vb comBination.
4

Switchen D12L.

WARNING

® D12Lis notintendedfor pediatric and neonatal patients.

® The positions of Va and Vb shall be consistentwith.the settings of Va and Vb. Otherwise D12L does
not work properly:

® Thederived leads cannot be used for heart rate calculation and arrhythmia analysis.

® The derived 12-lead ECGs should not,be'used for diagnostic interpretations.

NOTE

® ~You shall use the available Va and Vb combination supporting D12L. If you choose other
combinations, D12L does not work and the message “D12L not available” is prompted.
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10.6

10.6.1

10.6.2

10.6.3

10.6.4

10.6.4.1

Changing ECG Séttings

Choosing an ECG Screen

When mahitoring ECG, you can choose the/screen as desired.

B For 3-lead ECG monitoring, onlysnormal screen is available.

M For 5-lead or 6-lead ECG méhitoring, besides the normal-screen, you can also choose the full screen.

W For 12-lead ECG monitering; besides the normal screen, you can also choose the full scteen, and 12-lead full
screen.

To choose the desired screen configuration, follow this-procedure:
1. Select the ECG numeric area or waveform area to enter the ECG menu.

2. Fromrthe bottom of the menu, select\Full-Screen or 12-Lead (for 12-lead ECG monitoring).

Setting ECG Alarm Properties

To Set ECG alarm properties;follow this procedure:

1. Select the ECG numetrid area or waveform area to enter the ECG menu.
2. Select the Alarm tab.

3. Enter the password if required.

4

Set alarm properties as desired.

Setting the Analysis Mode

Analyzing multiple leads enhances detection sensitivity and reduces false alarms. The mopitopsupports ECG
analysis using either four leads (ECG1 to ECG4) or a single lead (ECG1).

To set the ECG analysis'mode, follow this procedure:
1. Select the ECG numeric area or waveform area to enter the ECG menu.
2. Select the Setup tab.
3. Setthe’Analysis Mode.
€ Multiple Leads: the monitor uses four leads (ECG1 to\ECG 4) as calculation leads.

€ Single Lead: the monitor uses one lead (ECG1) asicalculation lead.

NOTE

®  When most leads are noisy or with low amplitude, choosing the optimal lead as the calculation lead
and setting Analysis Mode to Single Lead is recommended.

® Itis difficult for the monitor to differentiate an aberrantly conducted beat from a ventricular beat.
Anaberrantly conducted beat may be misclassified as a ventricular beat. In this case, choose.the
léad-with a narrow R-wave for ECG1 and select Single Lead analysis mode.

® When a 3-lead ECG cable is used, the monitor always uses a single lead as the calculation lead and
the Analysis Mode optioniis not available.

Changing ECG Wave Settings

Selecting the Leads of Displayed ECGWaveforms

To select the leads of displayed ECGwaveforms, follow this procedure;

15/ Sélect the ECG numeric area or waveform area to enter the ECG menu.
2, Select the Setup tab.

3. Select ECG to set.the lead of each ECG waveform.

4

If more thanthree'ECG waveforms are displayed,'select the More Leads tab,'and then select ECG to set
leads of otherECG waveforms.
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10.6.4.2

10.6.4.3

10.6.4.4

10.6.4.5

The waveform of selected leadshould have the following characteristics:
B The QRS complex is talkand narrow.
B The QRS complex,is completely above or below the baseline. It should not be biphasic.

B The amplitddes of P waves and T waves are ess than 0.2 mV.

CAUTION

® Ensure that you have selected the optimal leads with the best waveform amplitude:and'the highest
signal-to-noise ratio. Selecting the optimal leads is important for detecting beats, classifying beats,
and detecting ventricular fibrillation.

NOTE

® If D12L is enabled, you cannot select the derived leads as ECG1 or ECG2.

Setting the ECG Waveform Layout

Toyset the ECG waveform layout,follow this procedure:

1. Select the ECG numeri€ area or waveform area to enter the ECG menu.

2. Select the Setup tab:

3. Set Waveform Layout.
€ Standard: the waveform sequence.isl, I, lll, aVR, aVL, aVF, V1,V2,\i3; V4, V5, V6.
€ Cabrera: the waveform sequence'is aVL, |, -aVR, Il, aVF, ll, V1,V2,V3,V4, V5, V6.

For the Glasgow algorithm, the sequiience of the chest leads depends on the setting of V3 Placement: If V3
Placement is set to V4R, the séguence of chest leads is V4R, V1, V2, V4, V5, V6.

Changing ECG Waveform Size

If the ECG waveform is too small or clipped, you canchange its size by selecting an appropriate Gain setting. To
do so, follow this procedure:

1.  Select the-ECG numeric area or waveform area to enter the ECG menu:.
2. Selegt the Setup tab.

3. ~ ‘Select ECG Gain to set the size of each ECG waveform.

A

If more than three ECGWaveforms are displayed, select-the’More Leads tab, and then select ECG Gain to
change the sizes of,otherECG waveforms. If you select:Auto, the monitor automaticdlly adjusts the size of
the ECG waveforms

Changing Va‘and Vb Labels

When moriitoring ECG with 6-leadwire/You.can change the labels of Va andVb leads. To do so, follow this
procedure:

1. Select the ECG numeric areaorwaveform area to enter the ECG menu.
2. Select the Setup tab.

3. SetVaand Vb accerding to the Va and Vb electrode sites. Default settings are Va and Vb.

Changing ECG Waveform Speed

To change’ECG waveform speed, follow this procedure:

1. Select the ECG numeric area or waveform area to enter the ECG menu.
2.( Select the Setup tab.

3.,  SetSpeed.
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10.6.4:6

10.6.4.7

10:6.5

10.6.6

10.6.7

Setting the ECG Filter

To set the ECG waveformrfilter mode, follow this procedure:

1. Select the ECGnumeric area or waveforr area to enter the ECG menu,

2. SelecttheSetup tab.

3.  SetFilter.
4 Diagnostic: is used when’ECG waveforms of diagnostic quality is required.
€ Monitor: is used in routine ECG monitoring.

€ Surgery: is used:if ECG signals are distorted by*high or low frequency noise. In the operating room,
setting Filter to Surgery can reduce ESUiinterference. However, during normal ECG monitoring,
selecting Surgery may suppress certainfeatures or details of the QRS complexes.

€ ST.is recommended for ST monitoring.

Switchiing On or Off the Notch Filter

The'notch filter removes the line frequency interference. To switch ‘on or off the notch filter, fellow this
procedure:

1.  Select the ECG numerig area or waveform area to enterthe ECG menu.
2. Select the Setup tab.
3. Switch on afoff Notch Filter.

NOTE

® The notch filter can only be switched on or off when ECG Filter is set to Diagnostic. In other filter
modes, the notch filter.is'always on.

Disabling the Smart Lead Off Function

The monitor provides the smart lead off function?When the lead of the first ECG wave is detached but another
lead is available, the monitor automaticallyswitches to the available lead t6recalculate heart rate, and to analyze
and detect arrhythmias. When you reconnectthe detached leads, the monitor automatically switches-backto
the originalfead.

The smart lead off function is enabled by default. To disable this function, follow this procedure:
1,v  Select the ECG numeric area or waveform area to enter the ECG menu.

2. Select the Setup tab.

3. Switch off Smart'Lead.

Adjustingthe QRS Volume

To adjustithe QRS volume, follow this procedure:

1. Select the ECG numeric area or waveform area to enter the ECG menu.
2. Select the Setup tab.

3. Set QRS Volume.

When valid SpO, méastrements are available, the monitor adjusts the pitch of QRS tone based on the SpO,
value.

Adjusting the Minimum QRS'Detection Threshold

To’avoid false asystole alarm due tolow R wave amplitude, and to avoid tall T waves and P waves being mistaken
for‘QRS complexes, the monitor provides a means to manually adjust the minimum QRS detection threshold.

To adjust the minimum QRS detection threshold, follow this procedure:
1. Select the ECG numeric area or waveform area toyenter the ECG menu.

2. Select the Setup-tab and set Filter to Monitor:
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3. Select the QRS Threshold'tab.

4.  Select up or down arrew buttons to adjust the minimum threshold for QRS detectian: Selecting Default
resets the QRS threshold to the default value (0.16 mV).

CAUTION

® The setting of the QRS detection'threshold can affect the sensitivity for arrhythmia, ST, QT/QTc
detection, and heart rate calculation.

® If QRS amplitude is low, the monitor might not be able'to calculate heart rate and false@systole calls
may occur.
NOTE

® The minimum QRS detection threshold canionly be adjusted when the ECG filter is set to Monitor.

10.7 CrozFusion™

Thexmonitor provides the CrozRusion™ function when the MPM.madule is used to monitor thé patient’s ECG,
SpO2, and IBP.

The CrozFusion function analyzes ECG signals, SpO2 signals, and IBP signals together to,achieve more accurate
arrhythmia analysis results and improve the accuracy of HR/PR parameter measurepent.

The CrozFusion function is intended for adultpatients only.

10.7.1  CrozFusion™ Display

The ECG parameter area displays CrézFusion symbol and signal fusion status when the CrozFusion™function is
enabled, see the figure below:

”

[
§ ~J __ CrozFusion (1)

Pleth

(1) CrozFusion symbol and signal fusion status

The following table lists indications of different signal fusion-status:

. Thegdality of ECG signal, Pleth signal, and IBP signal are good. ECG signal, Pleth signal, and IBP signal
CrozFusion .
are independently analyzed.
ECG Pleth

PR values may be inaccurate. ECG signal quality is better thanPleth and IBP signal quality. PR comes
from HR.

HR parameter pr,arrhythmia may be inaccurate. Pleth signal quality is better than ECG signal quality.
ECG and Pléth Signal fusion to correct HR or suppress false arrhythmia result.

HRparameter or arrhythmia may be inaccurate. IBP signal quality is better than ECG signal quality.
ECG and IBP signal fusion to correct HR or suppress false arrhythmia results.

® The CrozFusion function is not intended for pediatric and neonatal patients.
The CrozFusion function is not applied to pacer not pacing and pacer not capture.

The CrozFusion™ function uses ECG arrhythmia analysis leads according to thé Analysis Mode
setting. So the ECG signal quality indicates the signal quality of the ECG analysis' leads. For more
information, see’70.6.3 Setting the Analysis Mode.
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The CrozFusion™ function is available only when the MPM module or N1 is configured with Mindray
SpO,.

The CrozFusion” function is available only when the MPM module is dsed'to monitor IBP. If the pulse
pressure difference is too small, ECG.and IBP pulse signal fusion will hot happen.

The CrozFusion™ function is not recommended for patients in unstable hemodynamic status, such
as low'perfusion

If the CrozFusion™ function is’‘enabled, do not rely entirely on it. Always keep the patientunder close
surveillance for the vital parameter changes.

10.7.2 Disabling the CrozFusion™ Function

The CrozFusion™ function is enabled by default:However, in some situationsithe CrozFusion™ function may not
be able to work properly, so you should disableithe CrozFusion™ function.

The CroZFusion function is not intended for'the following situations:

Performing CPR
Using an artificial heart-lung machine for extracorporealciredlation surgery or using V4A ECMO
Using IABP

Patients with persistent regular restlessness

To disable the CrozFusion™ function, follow this procedure:

1.

Selectathe'ECG numeric area or waveférm area to enter the ECG menu:

2.  Select'the CrozFusion tab.
3. Switch off CrozFusion.
WARNING

The monitor is used for one patient at a time.
ECG, Pleth, or IBP signals from different patients may result in incorrect signal fusion.

When the CrozFusion function is enabled, arrhythmia may be wrongly suppressed or interference
maybe ignored . In above situations,)you may disable the CrozFusion function according to'patient
condition.

10.8 . ‘“Monitoring Arrhythmia

Arrhythmia monitoring.isjintended for adult, pediatric;and neonatal patients.

10.8.1  Arrhythmia Safety Information

WARNING

Heart rate reading may'bé affected by cardiac arrhythmias. Do not rely entirely on héart rate alarms
when monitoring patiénts with arrhythmia. Always keep these patients underclosesurveillance.

The arrhythmia analysis program may incorrectly identify the presence or absence of an arrhythmia.
Therefore, a physician must analyze the arrhythimia information with otherclinical findings.

Atrial fibrillation (A-Fib) detection function is not intended for pediatric and neonatal patients.

CAUTION

Since the arrhythmia detection algorithm sensitivity and specificity are less than 100%, sometimes
there may be some false arrhythmias detected and also-some true arrhythmia events may not be
detected. This is especially true when the signal isnoisy.

The ECG size and minimum QRS detection threshold settings affect arrhythmia detection and heart
rate calculation sensitivity.
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¢~ If QRS amplitude is low,the monitor might not be able to calculate heart rate and false asystole calls
may occur.Duringthe learning phase of the algorithm, arrhythmia detection may.not be available.
So you should closely monitor patient condition during and for several minutes after the learning
phase to allow'the algorithm to reach optimal detection performance.

10.8.2  Arrhythmia Events

This section lists all arrhythmia events and their criteria.

10.8.2.1 ,“Lethal Arrhythmia Events

Arrhythmia message Description

Asystole No QRS complex detected within the set time intervakinthe absence of ventricular
fibrillation or chaoticsignal.

V-Fib/-Tach A fibrillatory wave for 6 consecutive seconds.
A dominant rhythm of adjacent PVCs andithe Ventricular rate is greater than(the V-tach rate
limit.

V-Tach The-number of consecutive PVCs is greater than or equal to the V-Tach PVCs limit, and the
ventricular rate is greater than or equal to the V-Tach rate limit.

Vent Brady The number of consecutive PVCs is greater than or equal to\V Brady PVC limit and the
ventricular rate is less'than the V Brady Rate limit.

Extreme Tachy The heart rate isigreater than the extreme tachycardia timit.

Extreme Brady The heart tate.is less than the extreme bradycardia limit.

10.8.2.2 ( Nonlethal Arrhythmia Events

Arrhythmia message

Description

RonT RonTPVCis detected.

Run PVGs More than two consecutive PVCs, but lower than theW-Brady PVCs limit, and the ventricular
rate is lower than the V-Tach rate limit.

Couplet A Pair of PVCs detected in between normal béats.

Multiform PVC

Multiform PVCs detected in Multifs\PYC's Window (which is adjustable),

PVC One PVC detected in between normal beats.
Bigeminy* A dominant rhythm of N, V, N, V, N, V.

Trigeminy* A dominant rhythm of N, N,V,N, N, V,N, N, V.
Tachy The heart rate,is greater than the tachycardia limit.
Brady The heartrate is lower than the bradycardia limit.

Pacer Not Capture

No QRS complex detected for 300 mis following a pace pulse (for paced-patients only).

Pacer Not Pacing

No pace pulse detected for 1.75 x'average R-to-R intervals following'a QRS complex (for
paced patients only).

Missed Beat

At least 3 consecutive Nsyand
The current RR intervalis greater than 1.5 x previous(RR interval, and
The next RR interval'is lower than 1.5 x average RRiintefval, and

HR lower than: 100 and the current RR interval is‘'greater than 1.75 x average RR interval , or
HR is greater than or equal to 100 and the.ctrrent RR interval is greater than 1000 ms.

Nonsus V-Tach

The number of consecutive PVCs is lowerthan the V-Tach PVCs limit but greater than 2, and
the ventricular rate is greater than enequal to the V-Tach Rate limit.
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10.8.3

10.8.4

10.8.4.1

10.8.4.2

Arrhythmia message

Description

Vent Rhythm The number of consecutive PVCs is greater than or equal to,the’'V-Brady PVCs limit, and
ventricular rate is greater than or equal to the V-Brady.Rate limit but lower than V-Tach Rate
limit.

Pause No QRS complex is detected within the set time threshold of pause.

Irr Rhythm Consistently irregular rhythm (N, irregular RR interval change is greater thah,12:5%)

A-Fib P-wave is absent and normal beat RR intervals are irregular.

PVCs/min PVCs/min exceeds high limit.

Pauses/min Pauses/min exceeds high(limit.

Irr Rhythm End

Irregular rhythm no fenger detected within the irregularrhythm end delay time.

A-Fib End Atrial fibrillation.no longer detected within the Afib.end delay time.

SVT, The number of consecutive SVCs is greaterthan or equal to the SVT SVCs limit, and the
supraventricular HR is greater than or egualto the SVT HR limit.

SVCs/min SVCs/min exceeds the high limit.

*N: normal beat; V: ventficular beat

Displaying:Arrhythmia Information

You can display the arrhythmia informationin the numeric area. To do so;follow this procedure:

1. Access Tile Layout by either of the following ways:

€ Select the Screen Setup quick key — select the Tile Layout tab.

€ Select Main Menuquick key — from the Display-column select Tile Layout:

2. Click the numeric-area where you want to displaythe arrhythmia information, and then select ECG —

Arrhythmia.

Changing Arrhythmia Settings

Changing Arrhythmia Alarm Settings

Torset the arrhythmia alarm properties, follow this procedure:

1.  Select the ECG numeric area or waveform area to'enter the ECG menu.

Select the Arrhythimia tab— Alarm tab.

2
3. Enter thepassword if required.
4

Set alakm properties as desired.

NOTE

®  You can switch off lethalarrhythmia alarms only when you have configured the monitor to allow
lethal arrhythmiagalarms to be turned off. For more information, see 23.4.4 The Guard Limits Tab.

® The priority of léthal arrhythmia alarms is always high. It cannot be altered.

Changing Arrhythmia Alarm Threshold Settings

You cah'change threshold settings forrsome arrhythmia alarms. Wheh an-arrhythmia violates its threshold, an
alarm will be triggered. To do so, follow-this procedure:

1. ™ Select the ECG numeric area or waveform area to enter the-ECG menu.

Select the Arrhythmia tab — select the Threshold tab.

2
3. Enter the password;if required.
4

Set the threshold of desired arrhythmia alarms:
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10.8.4.3

10.8.4.4

NOTE

® The asystole delaytime relates to ECG relearning. When heart rate is less¢han.30 bpm, it is

recommended toset Asystole Delay to 10(sec.

Arrhythmia Threshold Range

Arrhythmia

Threshold Range

Asystole Delay

3 Secto 10 sec

Tachy(HR High)

60 bpm to 295 bpm

Brady(HR Low)

16 bpm to 120 bpm

Extreme Tachy

65 bpm to 300 bpm

Extreme-Brady

15bpm to 11&bpm

Multif PVCs Window

3 beats to,31'beats

V-Tach Rate

100 bpm to 200 bpm

V-Brady Rate

15 bpm to 60 bpm

V-Tach PVCs

3 beats to 99 beats

V-Brady PVCs

3 beats to 99 beats

PVCs/min 1to 100

Pauses/min 1to15

Pause Threshold 1.5sec, 2.05ec, 2.5sec, 3.0sec

AF/Irr Rhy End Time 0, 1 min, 2 min, 3 min, 4 min, 5 min, 10 min, 15 min, 30 min
SVT SVCs 3 beats to 99 beats

SVTHR 100 bpm to 300 bpm

SVCs/min 1to 100

Setting Thresholds for PVC-Related Alarms

The monitor detects PVCG-relateéd alarms basing on the current PVC rate and the number'éf consecutive PVCs.

To set the required thresholds for PVC-related alarms, follow this procedure:

1.  Select the ECG numeric area or waveform area to enter the ECG menu.

Select the Arrhythmia tab — selectithe More Threshold tab.

2
3.  Ententhe password if required.
4

Adjust V-Tach PVCs, V-Tach Rate, V-Brady PVCs, and V-Brady Rate to set the threshold of desifed PVC-

related alarms.

The following figure illustrates the conditions under which-PVC alarms will be generated'if. V-Tach PVCs is set to

6, V-Tach Rate is set to 130, V-Brady PVCs is set to 5, and'V-Brady Rate is set to 40.
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[ | I%number of consecutive Pv&s greater than or equal to the V-Tach PVCs limit (6), and the ventricular
rate (Vent Rate) is greater thﬁ@r equal to the V-Tach Rate limit (130), a V-Tach alarm is g%@ d.

B If the number of consecutivePVCs is lower than the V-Tach PVCs limit (6) but greater t& ,and the (S)

ventricular rate is gre& an or equal to the V-Tat) limit (130), a Nonsus V@arm is generated.

W Ifthe numbero @Eutive PVCs is greater tha&r equal to the V-Brady PVCs limit (5), and the ventricular
rate is lower than the V-Tach Rate limit (1 30Qt£greater than or equal to the V Brady Rate limit (40), a Vent ®¥
Rhythm alarm is generated.

| |

If the number of consecutive PVCs is*ﬁ"than the V-Brady PVCs limit (5) but greater than 2, and \
ﬁgcylar rate is lower than th(§bh ate limit (130), a Run PYCs alarm is generated.

number of consecutive PVCs'is greater than or equal tolthe ~Brady PVCs limit (5), and the ventricular

%
= ngt
rate is lower than the V Brady Rate limit (40), a Vent Brady is generated.

Q
The monitor generally’issues an alarm once an arrhythmia condition is detectedﬂgwever, the monitor can be

configured to deactivate some arrhythmia alarms and disable alarm light and one for a designated period
of time when in arrhythmia alarms are detected. For more informatjon, 10.8.5.2 Arrhythmia Shielding

Period ar{ .4 Setting Arrhythmia Rﬁctory Periods.

Q
Arﬂ& mia Alarm Chains <<() & \l~<<

If multiple arrhythmia conditionsoccur simultaneously, announcing all detected alarm c@vns may be

confusing. This may resu\&serious conditions being o@ooked. So arrhythmia alg%' prioritized through Q()()

alarm chains. (b'
There are five arrhy\&ia alarm chains: one high p%ity chain and four medium priority chains, including PVC\%
chain, beats detection chain, supraventricular\&ain, and A-Fib chain. &
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10.8.5.2

10.8.5.3

A Asystole

\

o
2 V-Fib/V-Tach
v
2 v
:E V-Tach/Vent Brady
a
:E': Extreme Tachy/Extreme Brady
T | - e - - - - = _+ ______________
____________________ A
" PVC chain Beats detection Supraventricular A-Fib|chain
| chain chain |
I I
| o Nonsus V-Tach/ Pauses/min‘High SVT | A-Fib/A-Fib End
|% Vent Rhythm 1 |
| ﬁ { Pause | Irr Rhythm/
2 l‘g Run PVCs ik | Irr Rhythm End
% p] Pacer Not Pacing/
& lg. Couplet Pacer Not Capture/ |
s |12 Missed Beat |
s | Ron{ |
E|lo - - )
§ A~ X
s Bigeminy SVCs/min High
o . . L 3 AN
o Trigeminy
- v
o PVCs/min High Tachy/Brady
<
o
s .
s Multiform PVE HR High/HR Low
=%
N PVE

Note:The refractory periods have no impact on Tachy, Brady, HR High, and HR Low.

Arrhythimia Shielding Period

Thesarrhythmia algorithm can disable alarm light and alarm tonéifor-designated period of time when certain
arrhythmia alarms are detected. This period is called arrhythmiashielding period.

This function is password protected. For more information; see Arrhy Shield Time in 23.4%7 The Other Tab.

NOTE

® Thearrhythmia shielding periodis.only applicable to arrhythmias:in the medium priority chaifns. For
arrhythmias in the high priority chain, alarm tone and alarm light are generated as soon.as an alarm
condition is detected.

® The arrhythmia shielding petriod has no impact on HR High, HR Low, Tachy, Brady, A-Fib End, Irr
Rhythm End.

Arrhythmia Alarm Shielding Rules

The following table explains how auidble afd vistal alarm indicate during the arrhythmia shielding period:
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10.8.5.4

10.9

10.9.1

Previous alarm Current alarm Alarm indication

Alarm in high priority Alarm in high priority.chain Alarm light and‘alarm tone

chain
Alarm in medium\priority chain During the'shielding period, alarm light and aldrm

tone are disabled. When the shielding peftiod is
reached, alarm light and alarm tone are
reactivated.

Alarm in medium Alarm i high priority chain Alarm light and alarm tone
priority chain

Alarm in the same medium priotity Alarm light and alarm tone
chain, but with higher priority

The same alarm reoccurs During the shielding period, alarm light and alarm
tone are disabled. When the shielding period is
reached; alarmlight and alarm tone are
reactivated.

Alarm in the same medium priority During the shielding period, alarm light and alarm
chain, but with lower priority tone are disabled. When the shielding period is
feached, alarm light and alarm tone are
reactivated.

Alarm in other medium priority chain Alarm light and alarm tone

Setting Arrhythmia Refractory Periods

For some arshythmias in the medium ptiority chain, an arrhythmia and arrhythmias with lower priority ifthe
same alarm chain can be deactivated in‘a designated period of time. This period is called refractory, period.
When an arrhythmia is detected, the.refractory period automatically starts. During the refractoryi\period, the
same alarm condition does not-ttigger an alarm. If the condition of an arrhythmia with lowefypriority in the same
alarm chain appears, the moniter does not generate an aldrm either.

To set arrhythmia refractofy periods, follow this procedure:

1. Access arrhythmia alarm setup by either of the following ways:
€ Select the ECG numeric area or waveform area to enter the ECG.menu — select the Arrhythmiatab.
@ (“Select the Alarm Setup quick key*— select the Arrhythmia tab,

2. (Select the Threshold tab.

3, SetRefractory Period 1 and Refractory Period 2. The default refractory period 1 is 3 minutes. The default
refractory period 2 is 10 minutes. To disable a refractoryiperiod, set it to Off.

See the figure of arrhythimia alarm chain in 710.8.5.1 Arrhythmia Alarm Chains for arrhythmias applying to
Refractory Period 1 and Refractory Period 2.

NOTE

® Refractory periods are only applicable to arrhythmias in the medium priority chains.

® _Refractory periods have no impact on Tachy, Brady, HR High; HR Low, A-Fib/A-Fib End, Irr Rhythm/Irr
Rhythm End.

ST Segment Monitoring

ST monitoring is intended for adult, pediatric and neonatal patients.

ST Safety Information

WARNING

® ST values may be affected by such factors as some drugs or metabolic and conduction disturbances.
® ST deviation is often calculated at a fixed offset from the J point. Changes in heart rate may affect ST.

® Thessignificance of the ST segment changes:must be decided by the physician.
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10.9.2

10.9.3

Enabling ST Monitoring

The ST monitoring function s disabled by default. Before you start ST monitoring, enablethe ST function. To do
so, follow this procedure:

1. Select the ECG numeric area or waveform area to enter the ECG menu.
2. Select the'ST tab— select the Setup tab.
3. Switch on ST Analysis.

ST analysis may not be reliable under the following situations: Consider switching off ST analysis\i these cases:
W The patientis implanted with a ventricular pacemaker.

B The patient has left bundle branch block.

B Arrhythmias such as atrial fibrillation or flutter ocCur, which may cause irregular baseline.

|

All ECG leads-are noisy.

Displaying ST Numerics
To display ST numerics and Segments, follow this procedure:
17 Access Tile Layout by either of the following ways:
€ Select the Screen Setup quick key — select the Tile Layout tab.
€ Select Main’Menu quick key — from the Display column select Tile'kayout.

2. Click the.numeric area where you want(to display the ST numerics, andithen select ECG — ST.

The display of ST parameters area is different according to the lead type:

B When you are using the 3-lead'ECG leadwires, the ST numeric area does not display. A ST value'displays in
the ECG numeric area.

B  When you are using.the 5-lead ECG leadwires, the ST\pumeric area displays 7 ST values: ST-I, ST-II, ST-Ill, ST-
aVvR, ST-aVL, ST-aVF, ST-V.

B When you are using the 6-lead ECG leadwires,(the'ST numeric area displays 8 ST values: ST-I, ST-II, ST-1ll, ST&
aVR, ST-aVL, ST-aVF, ST-Va, ST-Vb.

B Whenryou are using the 6-lead ECG placeément to derive 12-lead ECG (D12L), the ST numeric area displays
128Tvalues: ST-I, ST-II, ST-1Il, ST-aVR, ST-aVL, ST-aVF, ST-V1, ST-V2, ST-V3, ST-V4, ST-V5, ST-V6, in which two
chestleads are directly measured and four are derived. The derived leads are marked with a "d" in front of
the lead label, for example “dV1".

W, When you are using the-12-lead ECG leadwires, the ST numeric area displays12 ST valGes;ST-I, ST-II, ST-III,
ST-aVR, ST-aVL, ST-aVIF, STV 1, ST-V2, ST-V3, ST-V4, ST=V/5,ST-V6.

This example shows the ST numeric area when 5-lead ECG cable is used:

B 008 .:-009. 004

0.10 .4.-0.03
o 002 .+ 0.06

(MH-Parameter label. When 6-lead‘plaeement is used to derive 12-lead,ECG (D12L), all derived leads are marked
with a "d" in front of the lead label;for example “dV1".

(2) ST unit (3) ST alarm off symbol (4) Lead labels

(5) ST numerics: a’positive value indicates ST segment.elevation, and a negative value,ifidicates ST segment
depression.
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10.9.4

10.9.5

10.9.6

Displaying ST Segments in the Waveform Area

You can display ST segménts in the waveform area. To do so, follow this procedurés
1. Access Tile Layout by either of the following ways:

€ Seléct the Screen Setup quickkey—> select the Tile Layout tab.

€ Select Main Menu quickkey — from the Display column select Tile Layout.
2. Select the waveform area whereyou want to display the ST segments, and then select ECG— ST Segment.
The waveform area displays the current and baseline ST segments. It also displays the current and baseline ST
values. In the following picture, the current ST segment and value are in green, while the baseline ST segment

and value are in white.

M )

(4) (5)

(1) STlead 2) Current ST value
(3) Baseline ST value (4) 1 mV scale

(5) Current ST segment (green) and baseline ST segment (white)

Entering the ST View

The.ST View shows a complete QRS segment for each ST lead/The'color of current ST segments and ST values is
consistent with the color of ECG waveforms, normally green. The color of baseline ST segments and ST values is
white.

You can enter the ST\ieWw either by selecting the ST segment in the waveform area or by the following ways:
1. Select the'ST.numeric area, ECG numeric area, or ECG waveform area to.enter the ECG menu.
2. Select'the-ST tab.

3. From the bottom of the menu,select’ST View.

NOTE

® Inthe ST view, the derived leads are marked with a "d" in front of the lead label, for example “dV1".

Saving the Current ST as Baseline

ST deviation is typically monitored as atelative change from a baselinelvalue. Set an ST baseline when/ST values
become stable. If you did not set the STbaseline, the monitor automatically saves the baseline whenvalid ST
values appear for 5 minutes. To set'the ST baseline, follow this procedure:

1. " From the ST View window, select Set Baseline.

2. From the pop-up dialog box, select OK to set thegurrent ST segments and values as the baseline.

From the ST Viewwindow, you can also perform thefollowing operations:
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W~ Display or hide ST baselin€ by selecting Display Baseline or Hide Baseline.
m Display or hide the position of ISO point, J point and ST point by selecting Display Marker or Hide Marker.

CAUTION

® Updating ST baseline affects ST alarms.

NOTE

®" If you set the ST baseline'with D12L enabled, the baséline time is followed by “(D12L)", for example
“Baseline 2017-04-06 20:30 (D12L) “.

10:9.7 Entering the ST Graphic Window (only available for the independent external
display)
To display ST Graphic window, follow this procedure:
1. %, Select ST numeric area, ECG numeric area, or ECG waveform-area to enter the ECG menu:
2.7 Select the ST tab.
3. From the bottom of the:menu, select ST Graphic.

The following figure Shows the ST Graphic when ST Alarm Mode is set to AbsoluteyThe height of the bar
indicates the STyvalue of corresponding ST lead:The color of the bar indicates ST alarm status: green indicate$
that corresponding ST value is within alarm limits; cyan, yellow and red indicate-that the ST value exceeds thé
alarm limits:The color matches ST alarm prigrity.

Vi v2 V3 v4 Il i aVF -avR I avWL V5 Vé
ST 0.05 0.08 0.16 0.21 017 0.06 011 014 011 0.02 016 013
Anterior Inferior Lateral

The following figuresshows the ST Graphic when ST Alarm Mode is set to Relative{The height of grey bar
indicates the baseline ST value and the green bar (cyan, yellow or red if an alaem oCcurs) indicates AST.

w4
W i

oS NN\

(mv)0

03 e

Vi V2 V3 V4 Il aVvF I, aVL V5 Vé

AST 0.02 0.02 008 0.11 0.09 0.03 0.06 0.0 0.07 0.02 0.09 0.05

ST 0.05 0.08 016 021 017 006 011 0.14 0.11 0.02 0.16 013
Anterior Inferior Lateral
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10.9.8

10.9.8.1

10.9.8.2

109.8.3

10.9:9

NOTE

® In the ST Graphigc, the derived leads are marked with a "d" in front of the lead label, for example
“dv1”.

Changing ST Settings

Setting ST Alarm Properties
To set ST alarm properties, follow this procedure:
1. Select the ST numeric area, ECG numeric ared, 0y ECG waveform area to enter the ECG menu.
2. Select the ST tab— Alarm tab.
3. Set,ST Alarm Mode to Absolute or Relative.
4 " Absolute: you can separately set the alarm properties foreach ST alarm.
@ Relative: you can set the alarm properties for ST Single'and ST Dual alarms.

4y Set ST alarm properties.

Changing Leads for ST Display

The monitor autofnatically selects the three most deviated leads for ST display. YoU can also manually select.the
leads. To do'so, follow this procedure:

1. Select-the ST numeric area, ECG humeéric area, or ECG waveform area to enter the ECG menu,
2. Select the ST tab — select the Setup tab.

3. Set ST Segment. You caffselect up to 3 leads.

Showing ISO Point;J':Point, and ST Point Marks

In the waveform area, the ISO point, J point, and’ST\point mark do not display on the ST segments by default.Te
show these marks, follow this procedure:

1. Select the ST numeric area, ECG nufmeric area, or ECG waveformsarea.to enter the ECG menu.
2. SSélect the ST tab— select the Setup tab.

3. Switch on Show Markers.

ST Point, ISO Point;’and J Point

The following figure shows the position of ST point, isoelectric (ISO) point, and, Jpoint:

R

() ISO point: is located between the endofthe P-wave and the onset of the QRS
complex. The ISO point provides the baseline for ST deviation measurefment:

10-21



(2) J point: is located at the end of the QRS complex. The distance between the J'point
and STipoint is fixed. So it helps correctly position the ST point.

(3) 4. STpoint:is located at the midpoint of the ST segment.

(4) ST deviation (ST elevation af depression): is the potential difference between the ISO
point and the ST point.

10.9.10 Setting ST Point, ISO Point,"and J Point

10.10

10.10.1

Make sure that the position ofthe”ST point is correctly set for'the patient. Incorrect setting of ST point may result
in artifactual ST deviation. Adjust the ST point before starting monitoring, or if the patient's heart rate or ECG
morphology changes dramatically.

To set ST point, ISO point, and J point, follow this‘procédure:
1. Select the ST-numeric area, ECG numeric.area, or ECG waveform area to.e€nter the ECG menu.
2. Select the ST tab— select the Adjust tab.

3. 5etST Point. The ST point is positioned at a fixed distance from the J point. When J+60/80ms is selected,
the ST point is positioned gither 80 ms (HR<120 bpm) or 60 ms (HR>120 bpm) from the Jpoint.

iThe setting of Auto Adjust.defines the method of adjustingthe.[SO point and J point. Auto Adjust is enabled by
default. In this case, positions of ISO point and J point are automatically adjusted accordingly. If you disable
when Auto Adjust, youlneed to manually adjust the position of ISO point and J point By selecting the arrows at
the right sides of ISO_and J.

B Put thelSO'point in the middle of the flattest part between the P and Qwaves.

B Put theJ point at the end of the QRS edmplex and the beginning of the ST segment.

QT/QTc Interval Monitoring

The QT interval is from the .begiming of the Q wave to the’end-of the T wave. QTc is the HR corrected QT interval.
Monitoring QT interval helps detect the long QT syndrome.

QT/QTc interval monitoring is intended for adult, pediatric, and neonatal patients.

QT/QTc Monitoring Limitations

Some conditions may make it difficult to achieve reliable QT/QTc monitoring, for example:
R-wave amplitudes are too low

The presence of frequent ventricular ectopic beats

Unstable RR intervals

P-waves tending to encroach on the end of the previous T-wave at high heart rates
The T-wave isivery flat or T-wave are not well defined

The end of the T-wave is difficult to,delineate because of the presence 6f U-waves

QTemeasurements are not stable

In the presence of noise, asystole; ventricular fibrillation, atrial fibrillation, and ECG lead off:

For these cases you should selecta lead with good T-wave amplitude and no visible flutteractivity, and without
a predominant U-wave or Pswave.

Some conditions such as'eft or right bundle branch block or hypertrophy can lead to a widened QRS complex. If
along QTc is observed you should verify it to ensurethat it is not caused by QRS widening.

Because normal beats followed by ventricular beats are not included in the@analysis, no QT measurement will be
generated(in the presence of a bigeminy rhythm.

If thedeartrate is extremely high (over 150bpm for adults and over 180bpm for pediatrics and neonates), QT will
not be measured. When the heart rate changes, it can take severahminutes for the QT interval to stabilize. For
reliable QTc calculation it is important to avoid measurementsawhen the heart rate is changing.
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10.10.2

10.103

Enabling QT/QTc Monitoring

The QT monitoring function is disabled by default. Before you start QT monitoringjenable the QT function. To de
so, follow this préceddure:

1. Select the, QT numerics area, ECG numerig area, or waveform area to'enter'the ECG menu.
2. Selectthe QT tab— select the Setup tab.
3. Switch on QT Analysis.

Displaying QT/QTc Numerics and Segmeénts
To display QT/QTc numerics and Segments, follow thisprocedure:
1. Access Tile Layout by either of the following ways:
€ Select the Screen Setup quick kéy'— select the Tile Layout tab.
&/ Select Main Menu quick key —from the Display column select Tile Layout.

2.4 |Click the parameter numeric area where you want to displaythe'QT numerics, and then select ECG — QT/
QTc.

NOTE

® QTcvalues are-calculated based on the QT-HR, not the ECG HR. For morednformation, see
10.10.4 Entering the QT View.

The following picture shows the QT numexic area:

L
4

(1) QTc alarm limit (if QTc alarm is off, the alarm off symbol is displayed)
(2) Parameter label (3).QTc value
(4) AQTc value (the difference between the'current and baseline QTc values)

(5) QT value (6) QT-HR value

NOTE

¢ . Thedisplay of the QT numeric area differs as related settings'change.

10.10.4 Entering the QT View

QT View shows the cufrént and baseline QT parameter.values and waveforms. To enter the QT View, follow this
procedure:

1.  Select the QT numerics area, ECG numeric area, or waveform area to enter the ECG menu.
2. Select the QT tab.

3. (Froem the bottom of the menu,select QT View.

The following picture shows the QT view.
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10.10.5

10.10.6

10.710.6.1

QT baseline at 2018-05-21 14:50

The current waveform is shown in the upper half in green.
The.baseline waveform is shown below in white.

Thie start of QRS complex and the end of the T wave are marked with a vertical line.

In some conditions, no QT measurement can be calculated:Then the cause of failed QTdneasurement is
shown at the bottom of the QT numerics area and the message “Cannot Analyze QT” is shown in the
technical alarm area.

Select the left or right.arrow to switch leads. Corresponding waveform will be highlighted.

NOTE

® Inthe QT view, the derived leads are marked with a "d" in front of the lead label, for example“dV1".

Saving the Current QTc as Baseline

In order to quantify differences in the QTc value, youscan set a QTc baseline. If you do not set a baseline within
the first five minutes after getting valid QT values, the monitor will automatically set a baseline for this patient.

To set the current values as baseline, follow thisyprocedure:

1. Fromithe QT View window, select Set:Baseline.

2. Fromithe pop-up dialog box, select OK.

Thisbaseline will then be used to calculate AQTc. and the old baselire will be discarded.
From the QT View window,.youycan also perform the following.operations:

B Select the left or right arrow to select a lead label to highlight corresponding waveform.

m Select Display,Baseline or Hide Baseline to display or hide baseline wavefolm:

CAUTION

® Updating QTc baseline affects AQTc value and alarm.

Changing QT Settings

Setting QT Alarm Properties

To set QT alarm properties, follow this proceddire:

1. Select the QT numerics area, ECG numeric area, or ECG waveformsareajto enter the ECG menu.
2. <Seleet the QT tab— select the Alarm tab.

3, | SetQTc and AQTc alarm properties.
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10.10.6:2,~Selecting Leads for QT Calculation

10.11

10.11.1

10.11.2

10.12

10.13

You can select one lead-or all leads for QT calculation. To do so, follow this procedute?
1. Select the QTwumerics area, ECG numeric area, or ECG waveform area to-enter the ECG menu.
2. SelecttheQT tab— select the Setup tab.

3. Set QT Leads. All is selected by, default. This means all leads are used for QT calculation.

ECG Relearning

Changes in ECG template could result in incorrect arrhythmia alarms and/or inaccurate heart rate. ECG
relearning allows the monitor to learn new ECG template so as to correct arrhythmia alarms and HR value. Once
learning is complete, the dominant QRS complexisistored as a reference template. The reference template is
used as a normal morphology of that patientand it is compared with incoming beats to identify possible
arrhythmias:

Auto ECG Relearning

Auto arrhythmia relearning happens in the following situation:

B The ECG lead type/orlead label is changed.

B ECG leads are off and are not reconnected within 60 seconds.

WM The patient(s’paced status is changed.

Manually Initiating an ECGRelearning

If you suspect that abnormal arrhythmia alarms are presented, you may need to manually initiatean ECG
relearning. To do so, follow this procedure:

1.  Select the ECG numericiarea or waveform area to enterthe ECG menu.

2. Select Relearn atthe bottom left corner of the ménu.

CAUTION

® Inijtiate ECG relearning only duringperiods of predominantly normal rhythm and when ECG signal is
relatively free of noise. If ECG relearning occurs during arrhythmia, abnormal QRS complex may be
incorrectly learned as normal QRS complex, resulting inmissed detection of subsequent arrhythmia.

Calibrating ECG

The ECG signal may be inaccurate due to hardware or software problems. As a result, the ECG waveform
amplitude becomes greater or smaller. In that case, you need to calibrate the ECGmodule. For more information,
see 23.6.1 TheECG Tab.

Defibrillation Synchronization Pulse Output

The monitor provides a multifuncational connector to output defibrillation synchronizatiodfuise. If a
defibrillator is connected, itreceives a synchronization pulse (100 ms, +5 V) through the analog out connector
each time an R-wave is detected.

WARNING

® Improper use of a defibrillator may cause injury to the patient. The operator should determine
whether to perform defibrillation'or not according to the patient’s condition.

® \Before defibrillation, the user must ensure both defibrillator and monitor have passed the system
test and can be safely used together.
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10.14 ECG Troubleshooting

This section lists the prablems that might occur. If you encounter problems when using,the monitor or
accessories, checkghe'table below before requesting for services. If the problem persists after you have taken
corrective actions,contact your service personnel.

Problem

Corrective Actions

Do not see ECG numeric area or waveform
area on the main screen

1. Check that ECG is set/to display in the Screen Setup menpu. For more
information, see 3.11.2 Displaying Parameter Numerics and Waveforms.

2. Check that if the'E€G parameter switch is enabled. If not, enable the ECG
measurement. For more information, see 3.11.1 Switching On or Offa
Parameter.

3. Check that'the cable connections of ECG.electrode and the lead set are
tight. Replace the ECG electrode or thedead set if needed.

Noisy ECG traces

1..Check that electrodes are not detaehed or dry. Replace with fresh and
moist electrodes if necessary.

2. Check that leadwires are ngtidefective. Replace leadwires if necessary.

3. Check that patient cablé orleadwires are routed too clos€to other
electrical devices. Moye the patient cable or leadwires aay from electrical
devices.

Excessive electrosurgical Interference

Use ESU-proof ECG cables. For more informatiof,see 27.1 ECG Accessories.

Muscle Noise

Inadequate skin preparation, tremors, tense'subjéct, and/or poor electrode
placement.

1 Pexform skin preparation again and\ré-place the electrodes. For moré
information, see 10.4.1 Preparing the Patient Skin and 10.4.2 Applying
Electrodes.

2. Apply fresh, moist electrodes. Avoid muscular areas.

Intermittent Signal

1. Check that cables are properly connected.

2. Check that electrodes are not detached or dry. Perform skin preparation
again as described in 10.4.1 Preparing the Patient Skin and apply fresh and
moist electrodes.

3. Checkgthatithe patient cable or leadwires are not damaged. Change them
if necessary.

Excessive alarms; heart rate, lead fault

1. 7\Check that electrodes are not/dry. Perform skin preparation again‘and
re-place the electrodes. For mofe information, see 10.4.1 Preparing the
Patient Skin and 10.4.2 Applying Electrodes.

2. Check for excessive patient movement or muscle tremor. Reposition the
electrodes. Replace'with fresh and moist electrodesf'necessary.

Low Amplitude ECG Signal

1. Check that the’ECG gain is not set too low. Adjust the gain as required.
For more infermation, see 10.6 Changing ECG Settings.

2. Perform skin preparation again and re-place.the electrodes. For more
information, see 10.4.1 Preparing the Patient Skin and 10.4.2 Applying
Electrodes.

8. Check electrode application sites»Avoid bone or muscular area.

4) Check that electrodes are notdry or used for a prolonged time. Réplace
with fresh and moist electrodes if necessary.

No ECG Waveform

1. Check that the ECG gain is not set too low. Adjust the gain-as required.
For more information, see 10.6.3 Setting the Analysis Mode.

2. Check that theleadwires and patient cables are‘properly connected.
3. Change ¢able-and lead wires.

4. Check that the patient cable or leadwires are not damaged. Change them
if necessary.

Base Line Wander

1. Check for excessive patient moyeément or muscle tremor. Secure
leadwires and cable.

2. Check that electrodes are hot detached or dry and replace with fresh and
moist electrodes if necessary. For more information, see 10.4.1 Preparing
the Patient Skin and10/4.2 Applying Electrodes.

3. Check for ECG filter setting. Set ECG Filter mode te-Monitor to reduce
baseline wander.on the display.
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1 1 Resting 12-Lead ECG Analysis

11.1

11.2

.3

11.4

11.4.1

Resting 12-Lead ECG Analysis Introduction

The monitor can be configured with either Glasgow 12-lead ECG analysis algorithm or Mindray'12-lead ECG
analysis algorithm. The 12xlead ECG analysis function is inténded for adult, pediatric, and neonatal patients.

The monitor providing the 12-lead ECG analysis functien has a 12-lead label. The monitor incorporating the
Glasgow algorithm is labeled with the logo of Glasgow.

For more information on the Mindray algorithmjrefer to Mindray Physician(s Guide for detail.

For moré information on the Glasgow algerithm, refer to Glasgow Physician’s Guide for detail.

Entering the 12-Lead Screen

To enter the 12-Lead screen, follow this procedure:

1. Select the ECG numeric area or waveform area to enter the ECG menu.
2. Select the Setup tab.

3.  SetthelLead Set to 12-Lead.

4

From‘the bottom of the ECG menuyselect 12-Lead.

You can also enter the 12-Lead screen by following this procedure:
B Select the Screen Setup quick key — select Choose Screen — select ECG 12-Lead.

B Select Main Menuduick key — from the Display/column select Choose Screen — select ECG 12-Lead.

Initiating Resting 12-Lead ECG Analysis

Before }-2-lead ECG interpretation, check'that all electrodes are corregtly~connected to the lead wires and‘the
ECGtrunkicable is properly connected:-Check that patient information‘is correct. Keep the patient still.

To initiate 12-Lead ECG analysis, select Analyze from the left bottom of the 12-Lead screen.
Changing 12-Lead ECG Analysis Settings

Editing Patient Information

Some patientinformation may directly affect ECG analysis. Complete anthcorrect patient information is helpful
for accurate diagnosis and treatment of the patient. Enter patient infexmation before taking an ECG
measurement.

To enter patient information, folow this procedure:
1. Onthe ECG 12-Lead screen, select Setup to enter the 12-Lead Setup menu.

2. On the Patient.Démographics page, input of edit’patient information.

NOTE

® Check that patient information-is correct before resting 12-lead-analysis.

®” We recommend using pediatric lead placement V4R, V1,V2;,V4 - V6 if the patient is under 16 years of
age. Please record V4R using the V3 electrode. Also set\/3 Electrode to V4R. This is a normal practice
for a patient of this age.
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11.4.2

1143

11.4.4

11.4.5

11.4.6

11.5

Setting the High Frequency Filter

The high frequency filterattenuates muscle artifact by restricting the included frequencies. The setting of the
high frequency filters 35"Hz by default. To change-the setting, follow this procedure:

1. Onthe ECG12-Lead screen, select Setup to enter the 12-Lead Setup menu:
2. Select the Setup tab — Set High Freq Cut-off.

The high frequency filter is a low-passfilter. That is to say signal that exceeds the set frequency is filtered’out. For
example, if you set High Freq Cut-off t6 35 Hz, only signal at 35.Hz or less displays. Signal exceeding 35 Hz is
attenuated.

Setting the Baseline Drift Removal

The baseline drift.removal (BDR) suppresses most baseline drift interference and‘also is able to preserve the
fidelity of the §T*segment level. BDR is switched ©n by default. To set the BDR, follow this procedure:

1. OntheECG 12-Lead screen, select Setup to enter the 12-Lead Setup menu.

2. Select the Setup tab — Switch on or off Baseline Drift Removal:If BDR is switched off, the.0.05 Hz high
pass filter is used.

NOTE
® BDRintroduces around 1-second delay. We recommend using BDR except when the delay is
unacceptable.

Setting Tachycardia and Bradycardia Thresholds

The tachycardia threshold only applies;to patients whose age exceeds 180 days.The bradycardiathreshold only
applies to patients whose age €xceeds 6 years.

To set tachycardia and bradycardia thresholds, follow thisprocedure:
1. Onthe ECG 12-Lead screen, select Setup to enter the 12-Lead Setup menu.

2. Select the Setup tab — Set Tachy and Brady.

Setting the ECG Waveform Layout
1. « Onthe ECG 12-Lead screen, select Setup to enter the 12-Lead;Setup menu.

2. JSelect the Setup tab — _Set Waveform Layout.

€ Standard: the waveform sequence is |, II, Ill, aVRzaVL, aVF, V1, V2, V3, V4, V5, V6:
€ Cabrera: the waveform sequence is aVL, |, -aVR, Il, aVF, Il V1, V2, V3, V4, V5,V6.

The sequence of the chest leads depends on the setting of V3 Placement. If V3'Placement is set to V4R, the
sequence ofchestleads is V4R, V1,V2, V4, V5;Ve6.

Setting the 12-Lead Interpretation Report

You can change the format and.items included in the 12-lead interpretation report. To set thérepeort, follow this
procedure:

1. Onthe ECG 12-Lead sCréen, select Setup to entefthe-12-Lead Setup menu.

2. Select the Report tab — Set the format and'items.

Saving the 12-Lead Interpretation Report

At the.icompletion of 12-lead ECG interpretation, select Save to save the report. You can review the saved 12-
lead interpretation reports. For more information, see 19.2.10 12<kead ECG Review Page.
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1 2 Monitoring Respiration (Resp)

12.1 Resp Introduction

Impedance respiration is measured across the thorax. When the-patient is breathing or ventilated, the volume of
air changes in the lungs,esulting in impedance changesbetween the electrodes. Respiration rate (RR) is
calculated from these impedance changes, and a respiration waveform appears on the patient monitor screen.

Respiration monitoring is intended for adult, pediatfic and neonatal patients.

12.2  Resp-Safety Information

WARNING

® When monitoring the patient’s respiration, do not'use ESU-proof ECG cables.

® Therespiration measurement does not recognize the cause of apneas. It only indicates an alarm if no
breath is detected when a pre-adjusted time has elapsed since the last detected breath. Therefore, it
cannot be used for diagnostic purpose.

® When‘using the electrosurgery unit, ensure proper contact of the’ESU return electrode to the’patient
to avoid burns at monitor measurement sites. Also ensure that-the ESU return electrode is néar the
operating area.

CAUTION

® Only use parts and accessories specified in this'manual.

® Theimpedance respiration measurementimay cause rate changes in Minute Ventilation Rate
Responsive Pacemakers. Set the pacemaker rate responsive mode off or disable the impedance
respiration measurement on the monitor.

® Réspiration monitoring is not for Use on the patients who are very active, as this will cause false
alarms.

12.3%, “Resp Display

Resp X2 I ﬁtli:ap

SVV VIV VV VY

(1) Resp waveform gain (2) Respifead label (3) Alarm limits
(4) Respiration rate (RR) (5)'RR source
NOTE

® If ESU-proof ECG cables are used, the Resp waveforim’area will display the message “Check Leads".
Replace the ECG cable if necessary.
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12.4

12.4.1

12.4.2

Preparing for Resp{Monitoring

Preparing the Patient

Follow this procedure to prepare the patient:

1. Shave hair from skin at chosen sites.

2. Gently rub skin surface at siteste remove dead skin cells.

3. , Thoroughly cleanse the sitéwith a mild soap and wategsolution.
4

Dry the skin completely before applying the electrodes.

CAUTION

® Proper skinpreparation is necessary.for good signal quality at the'eléctrode site, as the skin is a poor
conductor of electricity.

Placing the Electrodes

As the Respiration measurément adopts the standard ECG electrode placement, you can use different ECG
cables. Since the respiration signal is measured between two ECG electrodes, if a standard-ECG electrode
placement is applied,.thetwo electrodes should be RA and LA of ECG Lead |, or RA@nd.LL of ECG Lead Il

For more information; see 10.4.4 ECG Electrode Placement.

(1) Lead | (2)'Lead Il

CAUTION

® Toreduce cardiovascular artifact, apply the respiration electrodes so that the liver area and the
ventricles of the heart are not in the line between the respiratory electrodes.This is especially
important forneonatal patients.

® To optimize the respiration waveform, place the RA and LA electrodeshorizontally when monitoring
respiration with ECG Lead |; place the RA and LL electrodes diagonally when monitoring respiration
with.ECG Lead II.

® To optimize respiratory waveforms for patients breathing mainly abdominally, apply the LL
electrode on the left abdoimen at the point of maximum abdominal expansion.

® For patients expand chests laterally (normally neonatal patients), to avoid negative intrathoracic
pressure and optimize-respiratory waveforms,respectively apply the electrodes'in the right
midaxillary and the'left lateral chest areas at the maximum point of the breathing movement.

® Periodically inspect the electrode application site to ensure skin quality. If the skin quality changes;
replace the electrodes or change the application site.

NOTE

®( Store the electrodes at room temperature. Open the electrode package immediately prior to use.

®  Check that the electrode packages are intact and ot expired. Make sure the eléctrode gel is moist.
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12.5

12.5.1

12.5.2

12.5.3

12,54

12.5.5

Changing Resp Settings

Setting the Resp Alarm Propertiés

To set the Rasp’alarm properties, follow this procedure:

1. Select the Resp numeric area orwaveform area to enter the Resp menu.
2. Select the Alarm tab.

3.  Enter the password ifuréquired.

4

Set alarm properties as desired.

NOTE

®  You can switch off the apnea alarm only when Apnea Alarm Offis.enabled.

Setting the RR Source

Torset the RR source, follow(this procedure:

1. Select the Resp ndmeric area or waveform area to enter the Resp menu.
2. Select the Setup tab.

3. Choose RR Source from the dropdown list.

When yourselect Auto, the system automatically selects the RR source accerding to the priority. The priofity of
RR sourceisfirst CO,, and then ECG. Whén the current RR source does not have valid measurement, the system
automatically switches the RR Source to Auto.

Choosing the Respiration Lead

To set the respiration lead, follow this procedure:

1. Select the Resp numeric area or waveformeareato enter the Resp menu.
2. Select the Setup tab.

3. SétResp Lead.

If you'cannot get optimal Resp waveform or you suspect the Resp value after choosing the Resp lead, you may
need to optimize the electrode placement.

Setting the Resp Waveform Size

To set the Resp waveform size, follow this procedure:

1. Select the’Resp numeric area or waveform area to enter the Resp menut
2. Select the Setup tab.

3. ~.SetGain.

Setting the Resp Waveform Speed

To set the Resp wavefdrm. speed, follow this procedure:

1. Select the Resp numeric area or waveformgarea to enter the Resp menu.
2. Select the Setup tab.

3. Set Speed.
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12.5.6

12.5.7

12.6

Setting the Auto Detection Switch

To set the auto detection,switch, follow this procedure:

1. Select the ReSp numeric area or waveform afea to enter the Resp menu.
2. Select the:Setup tab.

3. Switch on or off Auto Threshold Detection.

4 If Auto Threshold Detection'is switched on, the moniter automatically adjusts the Respwaveform
detection level, or threshold.

4  If Auto Threshold Detection is switched off, you have to manually adjusts the Resp waveform
threshold. For more information, see 12.5.7 Mahually Adjusting the Resp Waveform Detection Threshold.

In the auto detection mode, if ECG is switched off whienyou are monitoring respiration, the monitor cannot
compare ECG and RR to detect cardiovascular artifact. To avoid cardiovascular artifact being interpreted as
respiration, the respiration threshold is automatically set higher.

Manually Adjusting the Resp Waveform Detectiofi’Threshold

It isrecommended to use the manual detection mode in the following situations:

W The patient has intermittent mandatory ventilation.

B The patient's respiration is weak.

B The patient’s RR.is, close to HR.

To set the Resp waveform threshold to the desired level, follow this procedure:

1. SelecttheResp numeric area or waveform area to enter the Resp menu.

2. Select the Threshold tab.

3. Select the up and down arrows/below Upper Line and Lower Line to define the Resp waveform threshold.

Once you set the Resp waveform threshold, it will not automatically adapt to different respiration depths.In the
manual detection mode, cardiovascular artifact can be mistakenly interpreted as respiration in certain situations.
This results in higher respiration rate or undetected apnea. If you suspect the RR reading, adjust the Resp
waveform threshold to raise the detection level. Jfyou’ cannot adjust threshold.because the Resp waveform is
too small, consider optimize the electrode placement.

CAUTION

® _“Always remember that if the depth of breathing changes, you may need to change the detection
level.

® In the manual detection-mode, if the respiration threshold is not correctly set;;an apnea may not be
detected. When the'respiration threshold is set too low, the monitor may falsely interpreted cardiac
activity as respiratory activity in the case of apnea.

Resp Troubleshooting

For more information, see E Alarm.Messages.
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1 3 Monitoring-Pulse Oxygen Saturation (SpO,)

13.1  SpO, Introduction

Rulse Oxygen Saturation (Sp@3) monitoring is a non-invasive technique used to measure the:amount of
oxygenated haemoglobin-and’pulse rate by measuring thelabsorption 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 détector side of the probe. When the pulsative part of the
light signal is examined, the amount of light absotbed by the haemoglobin isimeasured and the pulse oxygen
saturation caf be calculated. This device is calibrated to display functional 6xygen saturation.

SpO, maonitering is intended for adult, pediatric and neonatal patients.

The following types of SpO, can be configured for the N1 monitor:

M /Mindray SpO,: the connector is blue and no logo is on the,monitor.

B Nellcor SpO,: the cofinector is grey and the logo of Nellcor is on the monitor.

B Masimo SpO,: the cennector is purple and the logo of Masimo SET is on the monitor.
NOTE

The'SpO, extension cable should'be compatible with the SpO, connectors. For example; you can
only connect the Mindray SpO, extension cable to the Mindray SpO, connectors.

Measurement accuracyverification: The SpO, accuracy has been verified in humaniexperiments by
comparing with arterial blood sample referencemeasured with a CO-oximeter: Pulse oximeter
measurements are statistically distributed and about two-thirds of the measurements are expected
to come within the specified accuracy range compared to CO-oximeter measurements.

A functional tester or SpO, simulator cambe used to determine the pulse rate accuracy.

A functional tester or Sp0O, simulator.canhot be used to assess the SpO, accuracy.

13.2 SpO; Safety Information

WARNING

Do not use the'monitor or SpO, sensors during MRI scanning or in an MRI environment. Induced
current could potentially causes burns. The monitor may affect the MRl image, and the MRI device
may affect the accuracy of the SpO, 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 pressuréfor prolonged periods may result in venous congestion distal from the
application site,leading to interstitial edema‘and tissue ischemia.

Setting alarm limits to extreme values’may cause the alarm system to become ineffective. For.
example, high oxygen level may predispose a premature infantto retrolental fibroplasia. Setting
the SpO, high alarm limit to 100%is equivalent to switching off-the SpO, 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 thei$ensor before bathing the patient.

The pulse oximetry function of the bedside monitor should not be used for apnea monitoring.
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13.3

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

CAUTION

Change thelapplication site or replacé 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 “Sp0O2 Low.Signal
Quality” message is consjstently displayed while monitoring consecutive patients-aftercompleting
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 prionto clinical decision makingtojcompletely understand the

patient’s condition.

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

Use only SpO, sensors specified in this manual. Follow the instructions for use delivered with the
SpO, sensor.

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

If using pulse oximetry during full body-irradiation, keep the sensor outiof the radiation field. If the
sensor is.exposed to the radiation, thé reading might be inaccurate orthe 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).

If the patient has a trend of deoxygenationj analyze the blood samples with a laboratory CO-
oximeter to completely understand the patient's condition.

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.

SpO, Measurement Limitations

The following factors mayrinfluence the accuracy of SpO, measurement:

Patient physiological characteristics:
Cardiac arrest

Hypotension

Darkly pigmented skin

Shock

Severe vasoconstriction
Hypothermia

Severe anemia

Ventricular septal defects (VSDs)
Venous pulsations

Poor perfusion

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

Elevated levels/of bilirubin

L 2BE K 5 SX 2K JEE JEK 2R JER JER NS JER 2

Vasospastic¢ disease, such as Raynaud'’s, and-peripheral vascular disease
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4 Hemoglobinopathies and synthesis disorders such'as thalassemias, Hb s, Hb ¢, sickle cell, etc.
€ Hypocapnicor hypercapnic conditions
€ Birthmark(s), tattoos, skin discolorations, moisture on skin, deformed o abnormal fingers. etc.
B Interferifg substances:
€ Intravascular dyes (such as indocyanine green, methylene blue, indigo carmine, etc.)
€ Dyes in the measure site/such as nail polish.
B Environmental conditions;
Excessive ambjentlight
Electrosurgery equipment
Defibrillation (may cause inaccurate reading for a short amount of time)
Excessive patient/sensor motion

Electromagnetic field

L 2 ZEK BN JER 2R 4

Arterial catheters and intra-aortic balloon
M ) Others
€ Inappropriate positioning of the SpO, sensor,:0r Use of incorrect SpO, sensof.

@ Cuff or arterial blood pressure measurement device on the same limb as,the SpO, sensor.

13.4  SpO, Display

(1) Pleth waveform (Pleth): indicates the blood pulsation at the measurementsite. The waveform is not normalized

(2) ,» \Artgrial oxygen saturation (SpO,):indicates the percentage of oxygenated hemoglobin relative to total
hemoglobin.

(3  Perfusion indicator: the pulsatile portion of the measured signal.caused by arterial pulsation, The higher the bar,
the better the perfusion quality.

(4) Perfusion index (PI):;indicates the percentage of pulsatile signal to non pulsatile signal\Pl is an indicator of the
pulsatile strength. You can also use it to assess the SpO, signal strength.

For Mindray-SpO, module,
¢ (Above 1is optimal.

@ )Between 0.3 and 1 is acceptdble,

& Below 0.3 indicates low perfusion. Reposition the SpO, sensor or find a better site. If low perfusion persists,
choose another method to measure oxygen saturation if possible.

(5)  Pulse rate: indicates the number of pulsations per minute.

NOTE
® Plis only available for Mindray SpO, and Masimo SpO,.

13.5 Preparing for SpO, Monitoring

To prepare to monitor SpO,, follow this procedure:
1. Select an appropriate sensor according to the module'type, application site, patient category and weight.

2. Clean the contactsurface of the reusable sensor.
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13.6

13.6.1

13.6.2

13.6.3

3.~ Apply the sensor to the patient according to the instruction for use of the sensor.

4.  Select an appropriate extension cable according to the connector type and plug.the cable into the SpO,
connector.

5. Connect the.sensor to the extension cable’

CAUTION

® Select proper Sp0O2 sensoraccording to application site. Applying sensor too tight may'severely
obstruct circulation and lead inaccurate measurements. Loose application may resultiin
measurement site exposing to ambient light.

® Avoid placing the SpO, sensor on the same extremity with an NIBP cuff, arterial catheter, or
intravascular line.

®  When mohitoring SpO, at high ambienttemperature, to avoid burns at the application site thatis
not well perfused, pay attention to prolonged SpO, sensor application.

Changing the SpO, Settings
NOTE

® The settings of in[the SpO, module and SpO,b module are linked.

Changingthe SpO, Alarm Settings

To change the SpO, alarm settings, fallow this procedure:

1. Select the SpO, numeric area of.Wwaveform area to enter the SpO2 menu.
2. Select the Alarm tab.

3. Enter the password ifrequired.

4.  Setthe alarm properties of SpO, and SpO, Desat:

NOTE

®  Youcan switch off the SpO2 Desat alarm only when you have configured the monitor to allow the
Sp02 Desat alarm to be turned off. For more information,see section 23.4.4 The Guard Limits Tab.

Monitoring SpO, and NIBP Simultaneously

When monitoring SpO, anid NIBP on the same limb simultaneously, you can switch-on' NIBP Simul to lock the
SpO, alarm statusuntil'the NIBP measurement ends. If you switch off NIBP Simiil, low perfusion caused by NIBP
measurement May-ead to inaccurate SpO, readings and therefore cause false physiological alarms.

To set the NIBP'Simul, follow this procedure:

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

3. SetNIBP Simul.

Sat-Seconds Alarm Management (for Nellcor SpO,)

With traditional alarm management, high and lew alarm limits are set for nionitoring oxygen saturation. During
monitoring, once an alarm limit is violatedyan‘audible alarm immediately sounds. When the patient SpQO;
fluctuates near an alarm limit, the alarmisounds each time the limit is vidlated. Such frequent alarms can be
distracting. Nellcor’s Sat-Seconds alarm management techniqueis used to reduce these nuisance alarms.

The-Sat-Seconds feature is available with the Nellcor SpO, to dectease the likelihood of false alarms caused by
motion artifacts. With Sat-Seconds alarm management, high.and low alarm limits are set-in the same way as
those with traditional alarm management. A Sat-Seconds Jimit is also set. The Sat-Sec@nds limit controls the
amount of time that Sp©, saturation may be outside the set limits before an alarm sounds.
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13.6.4

13.6.5

The method of calculation:is as follows: the percentage points of the SpO, saturationfalling outside the alarm
limit is multiplied bythe number of seconds remaining outside the limit. This can berstated as the equation:

Sat-Seconds = Pointsé/Seconds

Only when the Sat-Seconds limit is reachedj the-monitor gives a Sat-Seconds.alarm. For example, the figure
below demoustrates the alarm response timhe with a Sat-Seconds 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 te:84% (6 points) for 6 seconds. The resulting Sat-Seconds are:

% SpO, Seconds Sat-Seconds
2% 2= 4
4x 3= 12
6X 6= 36
Total Sat-Seconds= 52

After approximately 10.9 seconds, a Sat-Second alarm would sound, because the limit of 50 Sat-Seconds would
have been exceeded.

%Sp02

90

ITTYSTYTRYY TIe

88 . '«

86

84

A
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001 2 3 N5.6 7 8 9 10 11
Seconds

Saturatioh levels may fluctuate rather thapremaining steady for a pegiod of several seconds. Often, the patient
SpOymayfluctuate above and belowan‘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 Sat-
Séeconds limit is reached, or the patient SpO, re-enters the nonfalarm range and remains there.

NOTE

® The SpO, TooLowor SpO, Too High alarm is presented in the case that SpO, value violates the alarm
limits for 3 times within one minute even if the setting of Sat-Seconds;is.not reached.

Setting the SpO, Sat-Seconds-(for Nellcor SpO,)

To set the Sat-Seconds, follow this procedure:

1. Select the SpO, numericarea or waveform area to enter the SpO2 menu.
2. Select the Alarm tab:

3. SetSat-Seconds:

Setting SpO,, Sensitivity (for Masimo SpO,)

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

Nofmal 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 obiserved frequently, such as the intensive care unit
(ICU).

Adaptive Probe Off Detection (APOD) sensitivity isthefrecommended sensitivity modewhere there is a high
probability of the(sehsor becoming detached. It is also the suggested mode for care'areas where patients are not
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13.6.6

13.6.7

13.6.8

visdally monitored continuously. This mode delivers enhanced protection against erroneous pulse rate and
arterial oxygen saturation readings when a sensor becomes inadvertently detached fronma patient due to
excessive movement.

Maximum sensitivity.is fecommended for use on.patients with weak signals (e,g. high ambient noise and/or
patients with vefy'low perfusion) and for useduring procedures or when clinician-and patient contact is
continuous suchas in higher acuity settings.

To set SpO, sensitivity, follow this procedure:
1. Select the SpO, numeric areaor Waveform area to enter the Sp02 menu.

2>/ Set Sensitivity to Maximum, Normal, or APOD.

CAUTION

®  When using the Maximum Sensitivity sétting, 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'aslight, and vibration.

® Configuring the monitor to “Load Latest Configuration” asithe‘default configuration may result in
Masimo SpO, being set to Maximum sensitivity mode on‘power up or after admitting'a.new patient.
Maximum sensitivity isrecommended for use during procedures or when clinicianand patient
contact is continuous,such as in higher acuity settings. Maximum sensitivity is notrecommended
for care areas where patients are not monitored visually as “Sensor Off” detection may be
compromised. Refer to Section 6.4 Setting Default Configuration for managing configuration.

Enabling. Smart Tone (for Masimo'SpO,)

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

1. Select the SpO, numericarea or waveform area to enter the' SpO2 menu.
2. Select the Setup tab.

3. Switch on Smart Tone.

Enabling FastSAT (for Masimo SpO,)

FastSAT enables rapid tracking of arterial oxygen saturation changes\as.may be required in urgent situations.
When-EastSAT is switched on, the averaging algorithm evaluates.allthe SpO, values and provides an averaged
Sp@y value that is a better representation of the patient’s curfent ©xygen saturation status.

The reliability of FastSAT is‘dependent on the setting for.the averaging time and the inpttsignal. FastSAT is
disabled by default. To énabte FastSAT, follow this procedure:

1. Select the Sp@y numeric area or waveform area to enter the SpO2 menu.
2. Select the'Setup tab.
3. Switchyon’Fast SAT.

Displaying SIQ (for Masimo SpO,)

The signal quality indicator (SIQ) displays below the Pleth-wavéform. The SIQ is conveyed by Vertical bars. The
height of the bar providés @n-assessment of the confidénce.in the displayed SpO, value.The SpO, SIQ can also
be used to identify the 6¢ecurrence of a patient ‘s pulse.

The following picture shows the SpO, SIQ:

(1) Signal quality indicator (SIQ)

To show SpO, SIQ, follaw this procedure:
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13.6.9

13.6.10

13.6.11

13.6.12

13.7

13.7.1

13.7.2

1. Select the SpO, numefic area or waveform area to enter the Sp0O2 menu.
2. Select the Setup.tab.
3. Switch on Display SIQ.

Changing Averaging Time (forMasimo SpO,)

The SpO, value displayed on the manitor screen is the average of data collected within a specific time. The
shorter the averaging time is, the guicker the monitor responds to changes in the patient’s.0Xygen 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 mote stable. For critically ill patients, selecting a shorter
averaging time will help with understanding the patiént’s state.

To set the averaging time, follow this procedures
1. Select the SpO, numeric area or waveform‘area to enter the SpO2 menu.

2. Set Averaging.

Changing the Sensitivity (for Mindray SpOs)

The SpO, value displayed.onthe monitor screen is the average of data collected within‘aispecific time. The
shorter the averaging time is, the quicker the monitor responds to changes in the patient’s oxygen saturation
level. Contrarily, thellonger the averaging time is, the slower the monitor responds;ito.changes in the patient’s
oxygen saturatiofplevel, but the SpO, measurement is more stable. For criticallyill patients, selecting shorter
averaging timewill help understanding the®patient’s state.

To set the‘averaging time, follow this pfocedure:
1. Select the SpO, numeric area or waveform area to enter the SpO2 menu.

2. Select Sensitivity.

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

1. Select the SpO, numeric area or wavéform‘area to enter the SpO2 menu.

2. Switeh/on or off Display PI.

Changing the Sweep Speed of the Pleth Wave
To set the sweep speed of Pleth waveform, follow this precedure:

1. Select the SpQOs numeric area or waveform area to enter the SpO2 menu.

2.  SetSpeed.
Changing the PR Settings

Changing the PR Alarm:Settings

To change the PR alarmettings, follow this procedure;

1. Select the SpOynlmeric area or waveform areastoenter the SpO2 menu.
2. Select the PR Alarm tab.

3. Enter the password if required.

4

Sét the alarm properties as desired.

Changing the QRS Volume

If the Alarm Source is set to PR, the QRS tone is derivedifrom PR measurements. To set the QRS volume, follow
this procedure:

1. Select the Sp@, umeric area or waveform area to enter the SpO2 menu.
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2. Select the PR tab.
3. Select the Setup tab.
4,  Set QRS Volume,

If the SpO, value is'effective, the monitor also\adjusts the QRS tone (pitch tone) according to the SpO, value.

13.7.3  Setting the PR Source

You,can select the source of PR.The current PR source is displayed)in the PR numeric area. PRfromthe current
source is monitored as system:pulse and generates alarms when you select PR as alarm source.

To set which pulse rate as PR source, follow this procedure:

1. Select the SpO, numeric area or waveform area‘te enter the SpO2 menu.
2. Select the PR tab.

3. Select'the Setup tab.

4. SetPR Source.

ThelPR'Source menu displays the currently available PR sources.from top to bottom by priority. When you select
Auto, the system will automatically select the first option as.the PR source. If the current PR Source is unavailable,
the system will automatically’switch PR Source to Auto. When you select IBP, the system will'automatically
select the first pressure label as the PR source.

13.7.4 Showing/Hiding PR

You can setwhether to display the PR valugiin the SpO, parameter area. To do so, follow this procedute:
1. Select the SpO, numeric area orWwaveform area to enter the Sp0O2 menu.

2. Selectthe PR tab.

3. Select the Setup tab:

4.  Switch on or off Display PR.

13.8 SpO, Troubleshooting

This sectionvists the problems that might occur. If you encounter the problems when using the equipment or
accessories, check the table below before requesting for services. If the-problem persists, contact your service
persennel.

NOTE

® For the physiological and technical alarm messages, see E Alarm Messages.

Problem Solution

Do not'sea\Sp0O, numeric area or waveform‘area 1. Check that the SpO, is set to display in the Screen Setup menu.
on the main screen For more information, see 3.11.2 Displaying Parameter Numerics and
Waveforms.

2. Check that if the SpO, parameter switch is epabled. If not, enable
the SpOy measurement. For more information;, see 3.71.1 Switching
On or Offa Parameter.

3. Gheck that the cable connections of SpO, sensor and the
extension cable are tight. Replace the SpO, sensor or the extension
cable if needed.
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13.9

13.10

13.11

Problem Solution

Dashes “- -" display. i/place of numerics. 1. Check that the cable connections ofiSpO, sensor and the
extension cable are tight. Replace the SpO, sensor or the extensioh
cable if needed.

2. Reconnect the SpO, sensor if the alarm Sp0O2 Sensor Off appears.
3.Check the Pl value. If the Pl value is too low, adjust the $pO> sensor,
or apply the sensor to the site with better perfusion.

4. Move the sefisor to the place with weaker light,or cover the sensor
with shade(cloth.if the alarm SpO2 Excess Light.appears.

Low amplitude SpO, signal 1.The SpOy sensor and NIBP cuff are placed on the same limb.
Change a monitoring site if necessary.

2.Check the Pl value. If the Pl value is too low. Adjust the SpO, sensof,
orapply the sensor to the site with better perfusion.

3. Check the sensor and itsapplication site.

SpO2 valleTs inaccurate 1. Check the patient’s vital signs.

2. Check for conditionsithat may cause inaccurate SpO, readings. For
more information, se€ 13.3 SpO, Measurement Limitations.

3. Check themanitor, the SpO, module or the/MPM/for proper
functioning!

Nellcor Information

m  Nellcor Patents

This device may be covered by one or more of the following US patents and foreign equivalents: 5,485,847,
5,676,141, 5,743,263, 6,035,223, 6,226,539, 6,41 },833, 6,463,310, 6,591,123, 6,708,049, 7,016,715, 7,039,538,
7,120,479, 7,120,480, 7,142,142, 7,162,288, 7,190,985, 7,194,293, 7,209,774,7,212,847, 7,400,919.

H Nolmplied 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 combingtion with this device, fall within the scope of
one or more of the patents relating to this device.

Masimo Information

UMusio St

Masimo Patents
This posting serves as notice under 35 U.S.C.§287(a) for Masimo patents: http://www.masimo.coem/patents.htm.
No Implied License

Possession or purchaselof this device does not conviey 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.
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.~ Grant of License. In considération of payment of the license fee, which is part of the price paid for this
product, ShenzhenMindray 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. Ownershipof Software/Firmware. Title to,ownership of, and all rights and interests in, any Masimo
software and/or firmware and the dgcumentation, and all copies thereof, remain at all times vestedin
Masimo Corporation, licensor to,Shenzhen Mindray, and they do not pass to Purchaser.

3.. Assignment. Purchaser shall not assign or transfer this License,in whole or in part, by operation of law or
otherwise, without Shenzhien*Mindray's prior written cansent; any attempt without such censent, 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, includingrsoftware that has been
modified, merged, or included with other software, or other written matérials-is expressly forbidden. You
may be held-egally responsible for anycopyright infringement that is‘eause 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 locatién to another
provided that the softwaré/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 crelate derivative works
based on the Masimo Product, the software/firmware, or the written materials without the prior written
consent of Masimnor Masimo Sensors that are designated for single use are licensed under Masimo patents
for use ona single patient only, and are ngt sold. There is no license, implied or otherwise, that would allow
use of singleluse Masimo Sensors beyond their intended single use. Afferuse of single use Masimo Sensors,
therels:noe‘further license granted by\Vasimo 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. lfinotevent may
you transfer, assign, rent, deaseysell, or otherwise disposelof the software/firmware or the’products on a
temporary basis.

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

U.S. Government Rights: If you are acquiring seftware (including the related documentation) on behalf of any
part of the Uniited States Government, the follewing provisions apply: the saftwatre 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, releasej 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.exceptto the extent expressly permitted by the
terms of this agreement.

13-10



1 4 Monitoring Temperature (Temp)

14.1

14.2

14.3

14.4

Temperature Introduction

You can continuously moniter, the patient’s skin temperature and core temperature by the:monitor. Thermally
sensitive resistors (thermistars) are used. They are based en the principle that electrical resistance of the
thermistor changes as temperature changes. Thermjstors measure the resistance change and use it to calculate
the temperature.

You can simultaneously monitor two temperature'sites and calculate the difference between the two sites:

Temperatlre monitoring is intended for.adult; pediatric and neonatal patieénts.

Displaying the Temp Numerics Area

To display the Temp numerics-area, follow this procedure:
1. Access Tile Layout'in either of the following ways:
€ Selectthe.Screen Setup quick key — select the Tile Layout tab.
¢  Select'the Main Menu quick key — from the Display column sélect Tile Layout.

2. Select a’parameter numeric areaorwaveform area, and then from the popup list select Temp.

Temperature Display

The following figure shewsithe Temp numeric area foptemperature monitoring with theimonitor. Your display
may be configured tolook different.

(1) TeMperatdre site (2) Alarm,limits (3) Temperature value

(4)Temperature difference (AT): Différec€ between two temperature sites. It displays only when AT is switched on.

Preparing for Temperature Monitoring

To prepare temperaturé.monitoring, follow this précedure:
1. Select an appropriate probe for your patient.according to patient category and measured site.

2. Plug the probe or temperature cable'to the temperature connector. If you are using a disposable
temperature probe, connect it to the temperature cable.

3., \ Follow the probe manufacturer’s instructions to connect the pfobe to the patient.
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14.5

14.5.1

14.5:2

14.5.3

14.6

Changing Temperature Settings

Setting the Temperature Alarm Properties

To set the temperature alarm properties, follow’this procedure:

1. Select the temperature numeric area'to enter the Temp menu.
2. Select the Alarm tab.

3. . Enter the password if required.

4

Set the alarm properties.

Selecting the Temperature Label

Select the temperature label according to théimeasurement site. To do so, follow this procedure:
1. Select the temperature numeric area to enter the Temp menu.

2. Select the Setup tab.

3. “Set the temperature label!

Displaying the Temperature Difference

To display the temiperature difference between.two measurement sites monitored by the same temperature
module, switch on corresponding AT. To do so, follow this procedure:

1. Selectthe'temperature numeric area 't enter the Temp menu.
2. Select the Setup tab.
3. Switch on AT.

Temperature Troubleshooting

This section lists the problems that might occur. Jfyéu’ encounter the problems when using the equipment or
accessories, check the table below before requesting for services. If the problem persists, contact your servicé
personnel.

NOTE

®/ For the physiological and technical alarm messages, see EAlarm Messages.

Problem Solution

Do not see Temp/néimeric area on the main 1. Check that the Temp is set to display in the Screen Setup menu=For

screen more information, see 3.1h2 Displaying Parameter Numerics and
Waveforms.

2. Check that if the Temp parameter switch is enabled. If hot,.enable
the Temp measurement. For more information, see 3.11.1 Switching
On or Off a Parameter.

3. Check that the connections of the temperatureprobe and the
temperatur€Cable are tight.

Measurement fails/'--'is displayed in the Temp 1. If you are using a disposable probe, check the connection between
numeric area the-probe and the temperature cable.

2.<TJry using a known good probe in case the sensor is damaged.
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1 5 Monitoring-Noninvasive Blood Pressure’(NIBP)

15.1 NIBP Introduction

The monitor uses the oscillomettic method for measuring the hon-invasive blood pressur&(NIBP). NIBP
measurement is based on'the-principle that pulsatile bloed flow through an artery creates oscillations of the
arterial wall. The oscillomettic device uses a blood pressure cuff to sense these oscillations that appear as tiny
pulsations in cuff pressure.

Two algorithms can be used on the monitor:

m Inflation<optional): the device measures’blood pressure during cuff inflation. If affected by patient
condition or environment factors, the'measurement fails at the inflation stage, the device automatically
continues the measurement at deflation stage.

m/ ; Deflation: the device measures blood pressure during cuff deflation.
The oscillometric method'measures the mean pressure anddetermines the systolic and diastolic pressures.

NIBP measurement adopting inflation algorithm is intended for adult and pediatrie patients, and NIBP
measurement adopting deflation algorithm is intended for adult, pediatric, and neonatal patients.

NIBP monitorifig isintended for use with pregnant, including pre-eclamptic patients.

NOTE

® Blood pressure measurements determined with this device are equivalent to those obtained by a
trained observer using the cuff/stethoscope auscultatory method or an intra-arterial blood pressure
measurement devicé, within the limits prescribed by the American National Standard: manual,
electronic, or automated sphygmomanometers.

® NIBP measurements can be performed during electro-surgery and discharge of defibrillator.

15.2  NIBP Safety Information

WARNING

® Besure to select the correct patient category setting for your patient before NIBP measurements. Do
not apply the higher adult settings for pediatric or.neonatal patients. Otherwise, it may present a
safety hazard,

® Do not perform'NIBP measurements on patients with sickle-cell disease:
® To avoid further injury, do not apply the NIBP cuff on the limb with'a,wound.

® Useonly cuffs with the TrueBP"-symbol. Using other cuffs may‘lead to incorrect or failed
measurements.

® Use clinical judgment to determine whether to perform frequent unattended blood-pressure
measurements on patients with severe blood clotting disorders because of the risk of hematoma in
the limb fitted with the cuff.

® To avoid the risk'of patient injury, do not apply the NIBP cuff on a limb thathas an intravenous
infusion or catheter in place. Apply the cuff-on another limb if possible.

® Do not apply cuff on the arm on the side-of a mastectomy or lymph node clearance.

® Continuous cuff pressure due to,connection tubing kinking may cause blood flow interference)and
resulting in harmful injury to the patient.

®’ \NIBP reading can be affected by the measurement site, thé position of the patient, exercise, or the
patient's physiologic condition. If you doubt the NIBR measurements, determine the patient’s vital
signs by alternative means, and then verify that thé monitor is working correctly.

® Taking NIBP measurements exert pressure on the patient's tissue. This can'cause skin purpura,
ischemia, andneuropathy. Periodically check the cuff site and the limbdistal to the cuff for normal
color, warnith 'and sensitivity. If there is a sign of skin change or poor distal circulation, move the cuff
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to another limb or stop'NIBP measurements. Check more frequently when using the STAT mode or
using the auto mode at short intervals. Auto NIBP measurements with one andtwo minute intervals
are not recommended for extended periods of time.

® As MRV Pod‘uses-an alternative small-bore connector design different from those specified in the
1SO 80369 eries, there is a possibilitythatia misconnection can occurbetween this medical device
and a medical device using a differentalternative small-bore connector, which can resultin a
hazardous situation causing harim tto the patient. Special measures need be taken by the usérto
mitigate these reasonable foreseeable risks.

® NIBP diagnostic significancemust be decided by the physician.

CAUTION

® Using IABP may cause NIBP, including PR;measurements inaccurate or failed.

® Onlyuseparts and accessories specified in'this manual. Follow thefinstructions for use and adhere to
all warnings and cautions.

® Accuracy of NIBP measurements depends on using a cuff of proper size. It is essential to measure
limb circumference and choose a cuff with proper size.

15.3 NIBP Measurement Limitations

NIBP measurementsimay be inaccurate or impossible in the following situations:
The patientiis connected to a heart lung'machine.

Regulararterial pressure pulses are hard to detect.

The patient has cardiac arrhythmias:

The patient’s blood pressure'changes dramatically.

The patient has poor cirCulation due to severe shockorhypothermia.

NIBP cuff is applied on‘an limb with edematous extremity.

The NIBP cuff is compressed by excessive movement such as shivering, seizures, or convulsions.
B The patient’s blood pressure is out of measurément range.

If you are,using-inflation algorithm on the monitor, affected by measurement factors or patient’s physiological
conditions, NIBP measurement might fail, be incorrect, or unavailable.;The measurement factors or patient’s
physiological conditions include:

Excessive patient movement

Using cuffs with no, TrueBP™ symbol
Using cuffs of inappkopriate size
Cuffs being tooitight or loose

Using well~worn cuffs

Patient blood pressure being too low
Patient pulse rate being too low

Patient having frequent arrhythmia

Weak patient pulse

NOTE

® The monitor always performs NIBP measurement at deflation stage if Patient Category is Neo.

154 Measurement Modes
There are three NIBP measurement modes:

B Manual mode: measurement is taken on demand.
B Auto mode: repeated measurements are taken at setinterval.

W STAT mode: contintally rapid series of measurements are taken over a five-minute'period.
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B Sequence mode: continually automatic measurements are taken at set durations and intervals.

15.5 NIBP Display

The NIBP display shows only numerics.

3) (4) )

NIBP @11:00 00:12:27

(2) mmHg
(6)

= 60 ! (®)

(11) (10) (9)

(1) Systolic pressure alarmiimits (2) NIBP unit: mmHg or'kPa

(3)The last NIBP measurement time

(4) Time to the next measurement (for Auto modejand Sequence mode)

(5) Measurément mode: for Auto NIBP, intefval is displayed; for Sequence mode, the current phase and interval are displayed
(6) Diastolic pressure (7) Diastolic pressure alarm limits

(8) Mean pressure alarm limits

(9) Mean pressure (displayed-after measurement completed)or cuff pressure (displayed during the measurement)

(10) Systolic pressure (11) Pulse Rate

NOTE

¢ JIfNIBP measurement fails, “XX™is displayed; if NIBP measurement is not taken, “--” is displayed.

® Outlined NIBP numerics indicate that the measurementis-old and exceeds the set time. So these
NIBP values are not recommended for reference.

15,6  Preparing for. NIBP Measurements

15.6.1 Preparingthe Patient for NIBP,Measurements
In normal use, perform NIBP measuremeént on a patient who is in the following position:
m  Comfortably seated
B Llegsuncrossed
B Feetflat on thefloor
|

Back, arm and feet supported

NOTE

¢ (Itisrecommended that the patient calms down and relaxes’as much as possible before performing
the measurement and that the patient do not talk during the measurement.

® Itisrecommended to have the patient sit quietly forseveral minutes before taking the
measurement.

® Other factorsthat have been shown to result in‘an overestimation of blood-pressure are labored
breathing, full‘bladder, pain etc.

15-3



15.6.2 ~Placing the NIBP Cuff

To place the NIBP cuff, fellowthis procedure:

1. Verify that th@patiént category setting is cofrect. If not, enter the Patient Management menu to change
patient catégory. For more information,see 513.2 Editing Patient Information:

2. Connect the air tubing to the NIBP.connector on the monitor.
3. Apply the cuff around the patient's.limb directly over the patient’s skin as follows:

a  Use only cuffs with the, TrzeBP™ symbol. Using othef cuffs'may lead to incorrect or-failed
measurements.

b  Determine the patient’s limb circumference.

C Select an appropriate cuff by referring tothe limb circumference marked on the cuff. The width of the
cuff should be 40% (50% for neonates) of.the limb circumference, of 2/3.0f the length of the upper
armi orthe thigh. The inflatable part:of the cuff should be long enéughto cover at least 50% to 80% of
the'limb.

d\ | Apply the cuff to the patient’s upper arm or leg and make sare the ® marking on the cuff matches the
artery location. The cuff should fit snugly, but with eneugh,room for two fingers to be placed
between the cuff andthe patient’s arm (on adults), and loosely on neonates with little,of no air
present within the\cuff-Excessive tightness may cause’discoloration and ischemiaf the limb distal.
Make sure that thé cuff index line falls within the range markings on the cuff.

e  Make sure thatthe middle of the cuff is at the level of the heart. Otherwise\Correct the measurement
by referring the measurement correction formula. For more information, see 15.8.10 Correcting the
NIBP'Meastrements.

4.  Connect thé cuff to the air tubing. Check-that the air tubing are not kinked or compressed, and air can pass
unrestrictedly through the tubing;

CAUTION

® Using a cuff of wrong'size, or a cuff with twisted bladder and kinked air tubing, can cause inaccurate
measurements.

Do not touch or apply external pressure against the cuff and air tubing during NIBP measurement.
This may cause inaccurate blood pressurevalues.

® Use care when placing the cuff on an‘extremity used for monitoring other patient parameters.

15.7  Starting and Stopping NIBP Measurements

Start and stop NIBP measurement by selecting the NIBP quickkeys or from the NIBP menu,

Task By Quick Key From NIBP-menu
Start a manuahmeasurement NIBP Start/Stop quick key QS Start NIBP button
Start auto:NIBP series NIBP Start/Stop quick key % Setup tab — set Interval —'Start NIBP
Make sure to set Interval before starting button
auto NIBP.
NIBP Measure quick key Q&? — select
Interval
Start NIBP Measure quick key Q;j — Sequence tab — set NIBP sequence
NIBP sequence measurement Sequence —Start NIBP button
Start STAT'measurement NIBP Measure quick key Q;j STAT STAT button
Stop the current NIBP NIBP Start/Stop quick key QS Stop NIBP button
measurements
End auto NIBP series or NIBP / NIBP Stop All blitton
Sequence

15-4




15.8

15.8.1

15.8.2

15.8.3

15.84

15.8.5

Task By Quick Key From NIBP menu

Stop STAT measurementand end | NIBP Start/Stop quick key QE Stop NIBPor NIBP Stop All button
series

Changing NIBP Settings

Setting the NIBP Alarm Properties
To set the NIBP alarm properties, follow this proceduret

1. Select the NIBP numeric area to enter the NIBP-menu.
2. Select the Alarm tab.

Entepthe password if required.

4. « Set alarm properties as desired.

Setting the Initial Cuff Inflation Pressure
To set initial cuff inflation‘pressure, follow this procedure:
1. Select the NIBP, numeric area to enter the NIBP menu.

2. Select Initial Pressure, and then select.the appropriate setting.

NOTE

For known hypertensivepatients, you need to set initial cuff pressure to a higher.value to reduce the
measurement time.

Setting the NIBP Interval

For auto NIBP measurement, you need to setithe interval between two NIBR.measurements. To set the NIBR
intervalyfollow this procedure:

1. Sélect the NIBP numeric area to enter the NIBP menu.

2.\, " Set Interval. Selecting Manual switches to manual modet

Selecting NIBP Start Mode

Start mode defings how NIBP auto mode works. To set the start mode, follow this'procedure:
1. Select the‘NIBP numeric area to enter the NIBP menu.
2.  SetStart Mode.

@ Clock: after the first measurement, the monitor automatically synchronizes NIBP automatic
measurements with.thewreal time clock. For example, if Interval is set to 20 min, andyéu'start NIBP auto
measurement atyl4:03, the next measurement will be taken at 14: 20, and then‘at 14:40, 15:00, and so
on.

€ Interval:afterthe first measurement, théionitor automatically repeats measurements at set interval.
For example, if Interval is set to 20 min, and you start NIBP auto measurement at 14:03, the next
measurement will be taken at 14:23;and then at 14:43, 15:03, and so on.

Enabling the NIBP End Tone

Thefmonitor can issue a reminder tone at the completion of NIBP measurement. The NIBP End Tone is off by
default. To switch on the NIBP end tone, follow this proceduré;

1.  Select the NIBP numeric area to enter the NIBP menu.

2. Switch on NIBP.End Tone.
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15.8.6 - Setting NIBP Sequence

NIBP sequence measurement can have up to five phases: A, B, C, D, and E. You can individually set the duration
and interval of each phase!

To set NIBP sequefice, follow this procedure:
1. Select the NIBP numeric area to enter,the NIBP menu.
2.  Select the Sequence tab.

3... Set Duration and Interval of each phase.

15.8.7 < Setting the NIBP Display Format

To set the NIBP display format, follow this procedure:

1. Select the.NIBR numeric area to enter the NIBP"menu.
2. Selectthe Setup tab.

3. Set Display Format.

15.8.8 _Setting the NIBP Alarm-Limits Display Switch

To set whether to display the'alarm limits of diastolic NIBP and mean NIBP, follow this precedure:
1. Select the NIBP numeric area to enter the NIBP menu.

2. Select the Setup'tab.

3. Switchron(or off Display Alarm Limits.

15.8.9 Showing/Hiding PR

You can set whether to display-the’PR value in the NIBP parameter area. To do so, follow thisprocedure:
1. Select the NIBP numeric area to enter the NIBP menu.
2. Select the Setup tab.

3. Switch on or off Display PR.

15.8.10 Correcting the NIBP Measurements

The-middle of the cuff should be at the level of right atrium. If thédimb is not at the heart level,.you need to
¢orrect the measurement:

B Add0.75 mmHg (0.10.kPa)to the displayed value for.each centimetre higher.
B Deduct 0.75 mmHg (0.10 kPa) to the displayed value for each centimeter lower.

15.9  Assisting Venous Puncture

You can'use.the NIBP cuff to cause sub-diastolic pressure to block the venous blood vessel and therefore help
venous puncture. To assist venous puncture, follow this procedure:

1. Select the NIBP numeric aréa— Setup tab.

2. Set Venipuncture Pressure.

3.  Select Venipuncture at the bottom of the menu.
4.  Puncture vein and draw blood sample.

5. Selectthe NIBP Start/Stop quick key,to deflate the cuff. If you do ndt deflate the cuff, the cuff autommatically
deflates-after a period of time (170'secends for adult and pediatric\patient, 85 seconds for neonatal patient).

During venous puncture, pay attention to the cuff pressure and the remaining time displayed in the NIBP
numerics area.
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1 6 Monitoring-Invasive Blood Pressure (IBP)

16.1 IBP Introduction

This patient monitor can monitor four invasive blood pressures:

IBP monitoring is intendedfor adult, pediatric, and neonatal patients. PAWP monitoring is only intended for
adult and pediatric patients. PAWP monitoring is available only for the external display.

@ 6

IBP ON

IS
M

) X

ENY RN

(1) IBP cable connector (2) IBPmenu hard key (3) Zero IBP hard key

NOTE

® Inorderfor the N1 to connect to the external IBP module and perform IBP monitoring, the NTsystem
software V02.25 and above is required.

If your monitor configures the PiCCO module, you can‘also measure IBP with the PiCCO module. For
more information, see 18 Monitoring Continuous Cardidc Output (CCO from PiCCO Module).

16.2  IBP Safety Information

WARNING

® \Use'only pressure transducers’specified in this manual. Never reuse disposable pressure

transducers.
Make sure that the applied parts never contact other conductive parts.

To reduce the hazard of burns during high-frequency surgical procedure, enstre that the monitor’s
cables and transdurcers never come into contact with the high-frequency surgical units.

CAUTION

® _Using IABP may cause IBP, including PR, measurements inaccurate or failed.

€ ,'Mechanical shock to the invasive blood pressure transducer may cause severe shifts in zero balance
and calibration, and cause erroneous readings.
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16.3

16.3.1

16.3.2

NOTE

® When using acceSsories, their operating temperature should be taken into ‘consideration. For more
informationjseeinstructions for use of accessories.

® Invasive procedures involve risks to the patient. Use aseptic technique.and follow catheter
manufacturer's instructions.

Preparing for IBP Monitoring

IBP Equipment to Patient Connection

(1) Pressure'bag (21IBP connector

(3) IBP cable (4) IBP transducer

(5)Three-way valve

Measuring an Invasive Blood Pressure
To monitor IBP, follow this procedure:

1. Connect one end of thelBP*Cable to the IBP cable connegtor, and the other end to thé IBP transducer.

2. Flush the IBP transducer system to exhaust all airfremrthe tubing according to the manufacturer’s
instructions. Ensure'that the system is free of air bubbles.

3. Connect the IBP transducer to the patient, making sure that the transducer is at the same horizontal level as
the heart.

4. Selectthe proper pressure label forcusrently measured pressure/Formore information, see
16.6:2'Changing the Pressure Label.

5.( Zero the IBP transducer. For more information, see.16.3.3 Zeroing the IBP transducer. After a successful
zeroing, turn off the stopcock to the air and turn on the‘stopcock to the patient.
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16.3:3

16.4

16.4.1

16.4.2

CAUTION

® Make sure that.all the transducers are zeroed correctly before the IBP'measure.
® Make sure that no air bubble exists in the IBP transducer system before the IBP measure.

® When:measuring ICP on a sitting patient, place the ICP transducer at the same level with the.top of
the patient’s ear. Incorrect leveling may give incorrect values (not applicable if measuring ICP with
the Codman ICP transducer).

Zeroing the IBP transducer

To avoid inaccurate pressure readings, the IBP transducer should be zeroed in accordance with the hospital
policy. The IBP transducer should be zeroed inithefollowing conditions:

B ThelBPtransducer or adapter cable.is rféconnected.
WM Themonitor restarts.

H_\You doubt the readings.
N

The monitor displays the prompt message Zero Required.

To zero the transducer, follow this procedure:
1. Connect the IBP-transducer, the IBP adapter cable and the monitor.

2. Turn off the three-way valve (the one pear the transducer) to the patient;iin order to vent the transddcer.to
the atmaospheric pressure.

3.  Select'the numeric area (such as the Art numeric area), and then select Zero button.

4. zero hard key =>()<-After thezero calibration is completed, close the stopcock to the aigand/open the
stopcock to the patient.

Zero calibration may failiin.case of pressure fluctuatioh erpressure exceeding the calibration range. If zero
calibration fails, follow this procedure:

1. Check that the three-way valve (the one near the transducer) is open to the air.

2. Perform zero calibration again. Do notisway the IBP transducer and-tubing during zero calibration.

Measuring ICP Using the Codman ICP Transducer

Zeroing the Codman ICP transducer

You shall zero the CodmarICP transducer (Model: 82-6653) before use. To zero the ICR‘transducer, follow this
procedure:

1. Connect the4CP transducer, the ICP adapter cable and the monitor.
2. Followithe'manufacturer’s instructions to prepare the ICP transducer.

3. _Zéro.the ICP transducer: whenyou see the message Zero Reference in the ICP numeric area, select the ICP
waveform area or numeric area‘to enter the ICP menu — select the Zero tab — select thé\Zero button.

4.  Record the zero reference value on the blank area of the ICP transducer for further reféfenee.

If the ICP transducer zero calibration failed or you doubt'the zero reference value, perfofnt’a zero calibration
again.

Measuring ICP
To perform the ICP measurement, follew this procedure:

14 ,"Zero the Codman ICP transducer. For more information, see section 16.4.1 Zeroing the Codman ICP
transducer.

2. Disconnect the ICP transducer and ICP adapter cablesFollow the manufacturer’s jnstructions to apply the
ICP transducer tg-the patient.

3. Reconnect the\CP transducer and ICP adapter.cable.
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16.5

4, Check that the zero reference value displayed on the monitor is consistent with that recorded on the ICP
transducer.

€ Consistentyselect Accept.
€ Inconsistent: input the zero reference value recorded on the ICP transddgér, and select Accept.

If you have to'transfer the patient who is taking,ICP measurement, check that the target monitor supports the
Codman ICP transducer. For more information, see 16.4.1 Zeroing the Codman ICP transducer. If the target
monitor does not support the CodmanJCP'transducer, do not use it for ICP monitoring.

Fellow this procedure to transfer the patient:
1) Disconnect the ICP adapter cable from the measurement module, or remove the module from the monitor.

2. Connect the ICP adapter cable, measurement modulerand the target monitor, or insert the measurement
module into the target monitor.

3. Check thatithe zero reference value displayed‘on the monitor is consistent with that recorded on the ICP
transducer.

¢ Consistent: select Accept.

4" “Inconsistent: input the zero reference value recorded on‘theCP transducer, and select-Accept.

CAUTION

If monitors of different brands are used to zero the Codman ICP transducer,theézero reference
values can be différent. Use a Mindray monitor to Zero the Codman ICP transducer if you will take
ICP measurément using a Mindray monitor. Otherwise the ICP measurement can be inaccurate.

IBP Display

The IBP measurement is displayedion-the monitor as a wavefopm and numeric pressures. For arterial pressure,
the IBP numeric area displays systolic pressure, diastolic pressure.and mean pressure. For venous’pressure, the
IBP numeric area displays enlythe mean pressure. The figlre'below shows the waveform and humerics for the
Art pressure.

(1) ) 3) 4 (5)

(1) Pressure label (2) Waveform
(3) Pressure Unit (4) Systolic pressute
(5) Diastolic pressure. (6) Mean pressure

(7) PPV measurement

NOTE

® For some pressures, the parameter window may show the mean pressure only. For different

pressures, their defaults unit may be different. If the Art and ICP pressures are measured
simultaneously, the ICP parameter area will display numeric CPP, which is obtained by subtracting
ICP-from the Art mean.
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16.6

16.6.1

16.6.2

16.6.3

Changing IBP Settings

Changingthe.IBP Alarm Settings

To change'thé.BP alarm settings, follow this procedure:

1. Select the IBP numeric area or waveform area to enter the corresponding pressure menu.
2. Select the Alarm tab.

3. Enter the password if required.

4

Set the alarm properties.

Changing the Pressure Label

A pressure label is used to define each type.of pressure. Therefore, you shguld select a proper pressure label for

the sourcé of the pressure you want to monitor.

If the-host monitor does not support the IAP label, after N1 is cannégted to the host monitor, the IAP label of N1
will automatically switch to the custom extension label. If all‘Gustom extension labels are occupied, the host
monitor will generate the, “Host Monitor does not support FAR alarm. In this case, change'the IAP label of N1 to

another label manually/and then connect to the host monitor.

To select the pressure label, follow this procedure:

1. Select the/IBP numeric area or waveform area to enter the correspondifig pressure menu.
2. Select the Setup tab.

3. SetlBP1 Label or IBP2 Label.

Label Description Label Description

PA PUlmonary artery pressure CyP Centralzenous pressure

Ao Aortic pressure LAP Left atrial pressure

UAP Umbilical arterial pressure RAP Right atrial pressure

BAP Brachial arterial pressure ICP Intracranial pressure

FAP Femoral arterial pressure UvP Umbilical venous pressure

Art Arterial blood pressure Lv Left ventricular pressure

IAP (optional) Intra abdominal pressure APR (optional) Abdondinak(intra) perfusion
pressure

CPP Cerebral perfusion pressure P1 to P4 Custom expansion pressure

NOTE

® tis'not allowed to select the.same label for different pressures.

Setting the PressureType for Display

For the custom expansiofi.pressure (P1, P2, P3 or P4), the displayed pressure type is configurable. To set the
displayed pressure type, follow this procedure:

1. Select the numeric area or waveform area,of the custom expansion pressure to enter the corresponding
pressure menu.

2. Select the Setup tab.
3¢ Set Measure:

€ If this custom expansion pressure is artery pressute, séb the Measure to All. In this case, its
corresponding numeric area displays systoli€pressure, diastolic pressure and mean pressure.

€ [f this custom.ekpansion pressure is venous.préssure, set the Measure to Mean'Only. In this case, its

corresponding numeric area displays only*the mean pressure.
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16.6.4

16:6.5

16.6.6

16.6.7

16.6.8

Changing the Sensitivity

The IBP value displayed,on‘the monitor screen is the average of data collected within aspecific time. The shorter
the averaging time is;the-quicker the monitor responds to changes in the patient’s blood pressure, and the
higher the sensitivity, Contrarily, the longer the averaging time is, the slower the'mohitor responds to changesin
the patient’s blood'pressure, the lower the sehsitivity, but the measurement accuracy will be improved. For
critically ill patients, selecting higher sensitivity'will help understanding the patient’s state.

To set the sensitivity, follow this procedure:

1. Select the IBP numeric area oriwaveform area to enter the-corrésponding pressure menu.
2.~ Select the Setup tab.

3. SetSensitivity.

Setting the(IBP Waveform

To set the IBPwaveform, follow this procedure:
1. Select the IBP numeric area or waveform area to enter the corresponding pressure menu.
2. %, Select the Setup tab.
3.7 Setthe Speed.
4. Setthescale.
€ Enable Auto Scale: the size of the pressure’s waveform will be adjusted‘automatically. Or,

€ SetUpper'Scale and Lower Scaleseparately.

Setting the Display Format of Artery Pressure

To set the display format of the artery-pressure, follow this procedure:

1. Select the numeric areajor waveform area of any arterial préssure to enter the corresponding menu.
2. Select the Setup tab.

3.  Set Display Format.

Showing/Hiding the Alarm Limits-of Artery Pressure

To set whether to display the alarm limits of the arterial pressure, follow this procedure:

1. ~ Sélect the numeric area or waveform area of any arterial préssure to enter the corresponding menu.
2% Select the Setup tab.

3. Switch on or off DiSplay Alarm Limits.

Enabling PPV Measurement

PPV indicates pulse pressure variation. Whenmeasuring the arterial pressuré.(except PA), the PPV meastrement
is available.

To enable the PPV measurement, fellow this procedure:

1. Select the IBP numeric.area or' waveform area to enterithe corresponding pressure menu.
2. Select the PPV Setup tab.

3. Switch on PPV Measure.

You can select PPV source after enabling the PP\_measurement.

WARNING

® PPV measurement is reliable only for mechanically ventilated patients with no arrhythmias.

®.. PPV measurements may be inaccurate for patients with a very low respiration rates, low tidal
volumes during ventilation, and with acute cor pulmonale.

® The PPV measurement is validated only on adult.patients.
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® The clinical value of.the PPV must be determined by the physician.

NOTE

® The PPVmeasurement from IBP will'automatically be switched off.if PiCCO module is working. The
monitor will measure PPV throughPiCCO module.

16.6.9 _ Overlapping IBP Waveforms
The IBP waveforms can be'displayed together. To combineg(IBP waveforms, follow this procedure:

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

2. Select the waveform area where you want todisplay the overlapped IBPivaveforms, and then select thelBP
waves to be overlapped on the left side,ofthe same line.

3. Repeatstep 2 in another waveform area if needed.

4., (Select to save the setting and exit the window. The main-scréen will display the overlapped IBP waves.

Selecting the overlappedIBP waveforms on the main séreen opens the Overlapping Waveform Setup menu,
where you can make the following settings:

W Scale
@ (Set Left Scale for the arterial pressure.
4 '/Set Right Scale for the venous pressure.
€  Set CVP Scale individually if the CVP waveform is combined and CVP unit is different from IBP unit.
€ SetICP Scale individually if the ICP waveform iSicombined and ICP unit is diffetent from IBP unit.
€ Set PA Scalefindividually if the PA waveform\isicombined.

W Switch on or off@Gridlines to show or hide gridlines in the overlapped waveform area.

B Set Speedforthe overlapped waveforms.

NOTE

®  The unit of CVP scale is consistent with CVP parameter unit.

167, Measuring PAWP (Only Available for the Independent External
Display)

PAWP reflects the pressure in the left ventriclelat end-diastole. PAWP is derived from a pulmonary artery catheter
when the pulmonary artery distal balloon is‘inflated and the catheter.advances and occludes a distalpGlmonary
artery.\PAWP values obtained at the end\of the respiration cycle are’the most accurate. At this time, the
intrathoracic pressure is relatively censtant and the respiration artifact is minimal.

WARNING

® PAWP monitoring.is not intended for neonatal patients.
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(2) Flush bag () \&

(3) IBP transducer Q(b. (4) Three-way valQ() §(b,

Q"b’ QQ) (5) PA distal port (6) Balloon i@on valve
& (7) Thermodilution catheter (8) Ball@
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To prepare to monWAWP, follow this procedure: QE

1. Connect &gﬁd of the IBP cable to the.IBP cable connector, and the oNénd to the IBP transducquu

more i ation, see 16.3.2 Measuri Invasive Blood Pressure.

( Q), 2. F e manufacturer’s instrucﬁ(ns to connect the PA port of t&ermodilution catheterand the
<< patient end of the IBP trans r.

% 3. Zero the IBP transducer. r@pre information, see 16.3.3 Zeroing the IBP transducer. \&'

) 4.  Setthe IBP label to P?b&e the PAWP is measurz@ For more information, 5@2 Changing the Q()

Q()() Pressure Label. & \b &
Q‘){&J.B Measuring PAWP ) \&

X
\& To meas {tje PAWP, follow this proc%mbs %()Q) %@

%b‘ 1. the PA numeric area or waveform area to enter the P nu; and then select PAWP. e
Wedge the flotation catheter into the pulmonary artery b)@&rving the PA waveform changes on the \&«

screen, referring to the following figure. &/
K NS © >
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16.7.4

16.7.5

3.  Select Start.

4. Inflate theballoon and pay attention\to’RPA waveform changes on the'screen when the prompt message
Ready.For Balloon Deflation appears:

5. . (Deflate the balloon when the prompt message Ready For Balloon Deflation appears. If the PA waveform
is stable yet the monitor still not show the prompt message,Ready For Balloon Deflation, select the
Freeze to freeze the waveform, and deflate the balloon.

6. Select Accept to save the PAWP value.

7. If you need to start a new measurement, repeat the step 3 to step 6.

If the measurement fails or you need to adjust the PAWP value, you can use the following buttons to adjust the
PAWP waveform and measurement.

B Select'the up or down arrow button to adjust the PAWP value.
B Select the left or right arrow.button to view the frozen waveforms of 40 seconds.

W Select Accept to saveghe'PAWP value.

WARNING

® Follow manufacturer’s suggested procedures and hospital policy for PAWP balloon inflation.
Inflating the balloon for an extra long time could result in pulmonary hemorrhage or infarction; or
both:

® APAWP value greater than the systolic PA may indicate rupture of the pulmonary artery. Deflate the
balloon immediately and report this event according to hospital policy.

NOTE

® The PA alarm is turned off automatically when the monitor enters the PAWP screen.

Setting'the Waveforms of the PAWP Screen

On the PAWP screen, select Setup to'enter the PAWP Setup menu. In the PAWP Setup menu, you-can make the
following settings:

M Select Reference Waveform 1 to set an ECG lead wave as the first reference wave,

B Select Reference Waveform 2 to set a respiration Wave as the second referenceiwave.
B Select Speed to'set a sweep speed for the displayed waveforms on the PAWP screen.
|

Select Scale to set the size of the PA waveform on the PAWP screen.

Setting the Use PA-D as PAWP Switch

You'can set whether PA-D value is used to replace PAWP value foarhemodynamic calculation. To do so, follow this
procedure:

1.  Select the PA numeric area or waveform area toenter the PA menu.

2. Select the Setup-tab.
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16.7.6

16.8

3. Switch on or off Use PA-D’as PAWP.

For more information on hemodynamic calculation, see 21.4 Hemodynamic Calculations.

PerformingdHemodynamic Calculation

On the PAWP screen, select Hemo Calcs to entér the Hemo Calcs menu. For more information, see

21.4 Hemodynamic Calculations.

IBP Troubleshooting

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

personnel.

NOTE

® For the physiological and technical alarm messages, see E Alarm Messages.

Problem

Solution

Cannot see IBP numericarea or waveform
area on the main screén

1. Check that the IBP is set to display from the Sereen Setup menu. For more
information, see 3.11.2 Displaying Parameter Nurerics and Waveforms.

2. Check that if the IBP parameter switch js.on. If not, enable the IBP
measurement. For more information, see'3.11.1 Switching On or Offa
Rarameter.

3. Check the connection of IBP cable, IBP transducer and monitor,
4. Check that the stopcock is turned to the correct positions

5. Check that the IBP transducer has been zeroed. For mareiinformation, see
16.3.3 Zeroing thelBP tranisducer.

Cannot see systolic pressure and diastolic
pressure for P1/P2/P3/P4

Set Measure to All'in the P1/P2/P3/P4 setup menu. For more information,
see 16.6.3 Setting the Pressure Type for Display.

IBP readings seem unstable

1. MaKe'sure there are no air bubbles irf the transducer systems.
24Check that the transducer is properly fixed.

3:Zero the transducer again.

4. Replace a transducer.

Zeroing of IBP channel(s) fails.

1. Ensure that the channels-are open to air.

2. Perform zero calibration again. Do not sway the |BP transducer and
tubing during.zeto calibration. For more information; see 16.3.3 Zeroing
the IBP transducer.

3. If zero calibration still fails, replace the transduUcer.
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17

Monitoring-Carbon Dioxide (CO,)

17.1

CO, Introduction

€O, monitoring is a continuguis, hon-invasive technique fokdetermining the concentrationof CO, in the
patient’s airway by measuring the absorption of infrared (IR) light of specific wavelengths. CO, has its own
absorption characteristic and the amount of light passing the gas probe depends on the concentration of the
measured CO,. When a specific band of IR light passes'through respiratory gas samples, some of IR light will be
absorbed by the CO, molecules. The amount@fRJlight transmitted after it has been passed through the
respiratory gas sample is measured with a photodetector. From the amount of IR light measured, the
concentration-of CO, is calculated.

The following two methods are used for CO, monitoring:

W > ‘Mainstream CO, method: the CO, sensor is inserted on thetairway adapter which is directly connected to
the patient’s airway. Thie mainstream CO, measurement can be used, with specified accessories, with
intubated patients,

B Sidestream/Microstream™ CO, method: a sample line is used to take the respiratory gas from the patient’s
airway. The CQ,.sensor is built into the CO, module. The sidestream and Micfostream™ CO, modules can be
used with.intubated and non-intubated patients. With intubated patiefits, thé respiratory gas is sampled
from the patient's breathing circuit through an airway adapter and a @irway sampling line. With non-
intubated patients, the gas is sampled through a nasal simple liné:

The sidestream CO, module can be configured with a paramagnetic oxygen sensor. The paramagnetic oxygen
sensor measures oxygen relying,onts paramagnetic properties.

CO, monitoring is intended\foradult, pediatric and neonatal patients.

WARNING

® N1 monitor does not support the COymeasurement when it is used for transporting patient through
the rotary or fixed-wing ambulance:

¢ Itlis recommended not to measure O, when you're transferring patient with the N1 monitor. Shaking
the CO, module during O, measurement may lead to distorted O, waveform or inaccurate O,
measurement.

To measure CO,, you canuse either the internal CO, module’or the external CO, module. The external CO,
module is connected to the'N1 through the ModularRack: For the connection of the'N1 and the external CO,
modaule, see section'2/8.7 Installing the N1 or External Parameter Module into the Modular Rack.

CO: CO. CO:

O—& G+ 16 G "1 Qo

C) ’ /@ ® ) C) X /D

o— 1 Q

@ \ @ Microstream @

&0 3 @

— (5) \
® = W @ AR
o (c TR0 A @ A
{

Sidestream CO, module MicrostreamCO, module Mainstream CO, module
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(1) CO, menu hard key (2) €O; Measure/standby hard key
(3) CO, watertrap seat (4)(Gas outlet
(5) Sample lineéxconnector (6) CO, sensor connector

(7) COzadapter connector

17.2  CO, Safety Information

WARNING

Route all tubing away.ftom the patient’s throat to aveid strangulation.

CAUTION

If the N1 is configured with the CO; module, only the N1 with thé label & can be used with
Transport Dock with DC input.

CO, readings and respiratory rate can be affected by certain ambient environmental conditions, and
certain patient conditions.

In high-altitude environments, etCO, values may bejlower than values observed atsea level, as
described by Dalton's law of partial pressures. When using the monitor in high-altitude
environments, it is@dvisable to take this into account and to consider adjusting etCO, alarm settings
accordingly.

Remove the@irway sample line from the patient’s airway while nebulized medications are being
delivered.

EtCO,'values measured from the CO3; module may differ from those of from the blood gas analysis.

Avoid mechanical shock to‘the sidestream CO, module configuring the paramagnetic 0xygen
sensor.

NOTE

The CO, module automatically suppresses,physiological alarms until breathing waves have been
detected. Make sure that a patient is properly connected when monitoring with the CO, module:

17.3  CO5Measurement Limitations

Thefollowing factors may influence the measurement accuracy:

Leaks or internal venting of sampled gas

Mechanical shack
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