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Intellectual Property Statement 
 
SHENZHEN MINDRAY BIO-MEDICAL ELECTRONICS CO., LTD. (hereinafter called Mindray) 
owns the intellectual property rights to this Mindray product and this manual. This 
manual may refer to information protected by copyrights or patents and does not convey 
any license under the patent rights of Mindray, nor the rights of others.  
 
Mindray intends to maintain the contents of this manual as confidential information. 
Disclosure of the information in this manual in any manner whatsoever without the 
written permission of Mindray is strictly forbidden.  
 
Release, amendment, reproduction, distribution, rental, adaption and translation of this 
manual in any manner whatsoever without the written permission of Mindray is strictly 
forbidden. 
 

, , and are 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 using 
them. They are the property of their respective owners. 
 
This posting serves as notice under 35 U.S.C.§287(a) for Mindray patents: 
http://www.mindrayna.com/patents. 
 

Manufacturer 's Responsibility 
 
Contents of this manual are subject to changes without prior notice. 
 
All information contained in this manual is believed to be correct. Mindray is not liable for 
errors contained herein nor for incidental 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 of this product, 
only if: 

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

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

 the product is used in accordance with the instructions for use. 

 
 

 WARNING 

 Only skilled/trained clinical professionals should operate this equipment.   
 It is important for the hospital or organization that uses this equipment to 

perform a reasonable service/maintenance plan. Neglecting this may result in 
machine breakdown or personal injury. 
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1.1.2 Cautions 
 

CAUTION 

 Only use parts and accessories specified in this manual.  
 Remove the battery before shipping the monitor or if it will not be used for an 

extended period of time.  
 Carefully route patient cabling to reduce the possibility of patient 

entanglement. 
 Disposable accessories are not designed to be reused. Reuse may cause a risk of 

contamination and affect the measurement accuracy. 
 At the end of its service life, the equipment, and accessories, must be disposed 

of in compliance with the guidelines regulating the disposal of such products. If 
you have any questions concerning disposal of the equipment, please contact 
Mindray. 

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

 Before connecting the equipment to the power line, check that the voltage and 
frequency ratings of the power line are compatible those indicated on the 
equipment’s label or in this manual. 

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

 If you spill liquid on the equipment or accessories, contact Mindray or your 
service personnel. 

 Contact the Mindray service personnel for replacements if you find the housing 
is broken. 
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1.2 Equipment Symbols 
Some symbols may not appear on your equipment. 
 

 
General warning sign  Neonate 

 
ON/OFF for a part of 
equipment 

 
Pediatric 

 
Clear key 

 

Adult 

 Alternating current 

 

Equipotentiality 

 
Battery indicator Input/Output 

 

DEFIBRILLATION –PROOF 
TYPE CF APPLIED PART  

DATE OF MANUAFACTURE 

 
NIBP Start/Stop key 

 
MANUFACTURER 

 
Protection against fluid 
ingress  Insertion Direction 

 
Serial number 

 
Alarm inhibit 

 

Refer to instruction manual/ 
booklet 

Atmospheric pressure 
limitation 

 
Temperature limit 

 
Humidity limitation 

 

Non-ionizing electromagnetic 
radiation  

CATALOGUE NUMBER 

 

AUTHORISED 
REPRESENTATIVE IN THE 
EUROPEAN COMMUNITY  

Plastics identification 
symbol 

 

The product bears CE mark indicating its conformity with the provisions 
of the Council Directive 93/42/EEC concerning medical devices and fulfills 
the essential requirements of Annex I of this directive. 

Note: The product complies with the Council Directive 2011/65/EU. 
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The following definition of the WEEE label applies to EU member states 
only. 
This symbol indicates that this product should not be treated as 
household waste. By ensuring that this product is disposed of correctly, 
you will help prevent bringing potential negative consequences to the 
environment and human health. For more detailed information with 
regard to returning and recycling this product, please consult the 
distributor from whom you purchased it. 
* For system products, this label may be attached to the main unit only. 

 

The presence of this label indicates the machine was certified by ETL with 
the statement: 
Conforms to AAMI Std. ES 60601-1, IEC Std. 60601-1-6, IEC Std. 
80601-2-30, ISO Std. 80601-2-56, ISO Std. 80601-2-61. 
Certified to CSA Std. C22.2 NO. 60601-1, NO. 60601-1-6, NO. 80601-2-30, 
NO. 80601-2-56, NO. 80601-2-61. 



  

 

 

 



 

 

 

 

 

 

 



  

 

 

 

 

 

 

 

 

 

SpO2

NIBP
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3.7.8 DIAP Communication Setup 
The monitor provides an Input/Output connector (RS-232 connector) to communicate 
with the external devices using DIAP. To set up the communication, use a standard serial 
cable to connect the external device to the Intput/Output connector of the monitor and 
then follow this procedure: 

1. Enter Maintenance mode. 

2. Press the  hardkey to switch to the default factory setup screen. The PR 
parameter area displays “001”. 

 

3. Press the  hardkey to toggle between 9600 bps and 19200 bps. 

 
NOTE 

 Refer to the DIAP Communications Protocol Service Manual (P/N 0070-00-0307) 
for additional information. 
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4.7 Masimo Information 
 

 
 

 Masimo Patents 

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

 

 No Implied License 

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

 
 

4.8 Nellcor Information 
 

 
 

 Nellcor Patents 

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

 

 No Implied License 
 Possession or purchase of this device does not convey any express or implied license 

to use the device with unauthorized replacement parts which would, alone, or in 
combination with this device, fall within the scope of one or more of the patents 
relating to this device. 
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5 Monitoring NIBP 
 
 

5.1 Overview 
The monitor uses the oscillometric method to measure non-invasive blood pressure 
(NIBP). This measurement can be used for adult, pediatric, and neonatal patients. To 
understand how this method works, we will compare it to the auscultative method. 
 
With auscultation, clinicians listen to the Korotkoff sounds to determine blood pressure 
when using the auscultatory method. 
 
Since the monitor cannot hear the Korotkoff sounds to determine the blood pressure, it 
measures cuff pressure oscillation amplitudes. Oscillations are caused by blood pressure 
pulses against the cuff. This is the most accurate parameter measured by the oscillometric 
method.  
 
The auscultation determines systolic and diastolic pressures. The oscillometric method 
calculates the systolic and diastolic pressures. 
 
As specified by IEC 80601-2-30, NIBP measurements can be performed during 
electro-surgery and discharge of defibrillator. 
 
NIBP diagnostic significance must be decided by the clinician who performs the 
measurement. 
 
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 device, within the limits prescribed by the 
American National Standard, Manual, electronic, automated sphygmomanometers, or 
standards of IEC80601-2-30, EN1060-1, EN1060-3, EN1060-4 and SP10. 
 
 

5.2 Safety 
 

WARNING 

 During NIBP measurement, the inflated cuff applies pressure on the application 
site. The clinician determines if NIBP measurement is suitable for the patient. 

 Be sure to select the correct patient category setting for your patient before 
measurement. Incorrect patient category selection may present a safety hazard. 

 Do not measure NIBP on patients with sickle-cell disease or on the limb where 
skin damage has occurred or is expected. 

 Use clinical judgement 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. 

 Do not use the NIBP cuff on a limb with an intravenous infusion or arterial 
catheter in place. This could cause tissue damage around the catheter when the 
infusion is slowed or blocked during cuff inflation. 
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WARNING 

 NIBP measurements can be affected by the measurement site, the position of 
the patient, patient movement, or the patient's physiologic condition. If the 
NIBP measurement seems out of range or inaccurate, determine the patient’s 
vital signs by alternative means and then verify that the monitor is working 
correctly. 

 Make sure the hose connecting the NIBP cuff and the monitor is not blocked, 
twisted, or tangled. 

 Do not apply the cuff on the arm on the side of a mastectomy. 
 Continuous cuff pressure due to connection tubing kinking may cause blood 

flow interference and resulting harmful injury to the patient. 
 Do not modify or replace connectors of the NIBP air hose except with 

mindray-approved connectors. Use neonatal and infant cuffs with CM1901 
hoses only. Use pediatric/adult cuffs with CM1903 hoses only. 

 Never connect intra-arterial or intra-venous lines, or any other incompatible 
connectors to the NIBP hose. This can cause serious injury or death.  

 Avoid placing cuff on patient in a manner that can lead to a hose becoming 
kinked (hose kinking may cause inaccurate readings). 

 
 

5.3 Measurement Limitations 
The equipment cannot measure blood pressure when the patient's heart rate is below 40 
bpm or above 240 bpm, or if the patient is on a heart-lung machine. 
 
The equipment may fail to measure or produce inaccurate blood pressure measurements 
under the following conditions: 

 If arterial pressure pulses are hard to detect 

 In the presence of excessive and continuous patient movement such as shivering or 
convulsions 

 During certain cardiac arrhythmias 

 Rapid blood pressure changes 

 Severe shock or hypothermia that reduces blood flow to the peripheries 

 Obesity, where a thick layer of fat surrounding a limb dampens the oscillations 
emanating from the artery 

 
 

5.4 Measuring NIBP 
5.4.1 Preparing the Patient 

In order to minimize NIBP measurement errors, whenever possible check that the patient: 

 Is comfortably seated  

 Has legs uncrossed  

 Has feet flat on the floor  

 Has back and arm supported, and 

 The middle of the cuff is at the level of the right atrium of the heart. 
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3. Pulse rate (PR): detected pulsations per minute. PR can be obtained through SpO2 or 
NIBP measurement. The PR source is SpO2 if SpO2 and NIBP are measured 
simultaneously. 

4. Diastolic pressure 
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7.2 Charging a Battery 
The battery is charged whenever the monitor is connected to an AC power source 
regardless of whether or not the monitor is turned on. When the battery is charging, the 
AC power indicator and battery indicator are both on. If the monitor is powered on, the 

battery status symbol on the monitor screen displays  when the charging is complete. 
 
 

7.3 Replacing a Battery 
1. Turn off the monitor. 
2. Open the battery compartment door. 
3. Push aside the battery latch and remove the battery. 
4. Place a new battery into the slot with its contact point inward. 

5. Close the battery compartment door. 
 
 

7.4 Battery Guidelines 
Life expectancy of a battery depends on how frequently and how long it is used. For a 
properly maintained and stored lithium- ion battery, its life expectancy is about 3 years. 
For more aggressive use models, life expectancy can be less. We recommend replacing 
lithium- ion batteries after 500 full charge/discharge cycles or 3 years from first use, 
whichever occurs first. 
 
To get the most out of the battery, observe the following guidelines: 

 The battery performance test must be performed once a year, before monitor repairs, 
or whenever the battery performance is suspect. 

 Condition the batteries every three months, or when their run time becomes 
noticeably shorter. 

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

 Remove the battery from the monitor if it is not being used regularly (Leaving the 
battery in a monitor that is not in regular use will shorten the battery life). 

 When storing batteries, make sure that the battery terminals do not come into 
contact with metallic objects. If batteries are stored for an extended period of time, 
they should be placed in a cool place with a partial charge of 40% to 60% capacity. 
Storing batteries at a high temperature for an extended period of time will 
significantly shorten the life expectancy of a battery. Do not store the battery at a 
temperature beyond -20°C - 60°C (-4°F - 140°F). 

 

 WARNING 

 Keep the battery out of children’s reach. 
 Use only specified batteries. 
 If the battery shows signs of damage or signs of leakage, replace it immediately. 

Do not use a faulty battery in the monitor.  
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 WARNING 

 The Lithium-ion batteries have a service life of 3 years. Please replace your 
battery when it reaches the end of its service life. Failure to replace the battery 
may cause serious damage to your device from battery overheating. 

 
 

7.5 Battery Maintenance  
7.5.1 Conditioning a Battery 

A battery should be conditioned before it is used for the first time. A battery conditioning 
cycle is one complete, uninterrupted charge of the battery, followed by an uninterrupted 
battery discharge and charge. The battery should be conditioned regularly to maintain its 
useful life. 
 
To condition a battery: 
1. Disconnect the monitor from the patient and stop all monitoring or measuring. 
2. Turn off the monitor. Disconnect the monitor from the AC power. 

3. Insert the battery in need of conditioning in the battery slot of the monitor. 
4. Connect the monitor to the AC power. Allow the battery to be charged uninterrupted 

for 6.5 hours until the battery is full. 
5. Remove the AC power and allow the monitor to run from the battery until the 

battery is completely depleted and the monitor automatically shuts off. 

6. Again connect the monitor to the AC power. Fully charge the battery again for use or 
charge it to 40 – 60% for storage. 

 

NOTE 

 The battery charge level indicator does not indicate the capacity or operating 
time of the battery. It only indicates the current battery charge level. The actual 
battery capacity decreases over time with the use of the battery. For an old 
battery, its capacity and operating time may not fulfill battery specifications 
even if the battery charge level indicates the battery is fully charged. Please 
replace the battery if its operating time is significantly lower than the specified 
time. 

 
 

7.5.2 Checking a Battery 
The performance of a rechargeable battery will deteriorate over time. The battery 
performance test must be performed once a year, before monitor repairs, or whenever the 
battery performance is suspect. 
 
To check battery performance: 

1. Disconnect the monitor from the patient and stop all monitoring or measuring. 
2. Turn off the monitor. Disconnect the monitor from the AC power. 
3. Install the battery. 
4. Connect the monitor to AC power. Allow the battery to be charged uninterrupted for 

6.5 hours until the battery is full. 
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5. Note the time. Remove AC power and allow the monitor to run from the battery until 
it shuts off. Note the time again. Calculate the run time by subtracting the start time 
from the end time. 

 
The operating time of a battery directly reflects its performance. If the operating time of a 
battery is noticeably shorter than that stated in the specifications, contact your Mindray 
service personnel. 
 

NOTE 

 The battery may be damaged or may have malfunctioned if it only operates for 
a short time after being fully charged. The operating time depends on the 
configuration and operation. For example, measuring NIBP more frequently 
also shortens the operating time. 

 Replace a battery that has visual signs of damage or no longer holds a charge. 
Remove the old battery from the monitor and recycle it according to local laws. 

 
 

7.6 Recycling a Battery 
Remove the old battery from the monitor and recycle it properly. Follow local laws for 
proper battery disposal. 
 

 WARNING 

 Do not disassemble batteries, dispose of them in fire, or cause them to short 
circuit. They may ignite, explode, leak or heat up, causing personal injury. 
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8 Care and Cleaning 
 
 

8.1 General Points 
In this chapter we only describe cleaning and disinfection of the main unit and certain 
accessories. For the cleaning and disinfection of other reusable accessories, refer to 
instructions for use of corresponding accessories. 
 
Keep your equipment and accessories clean. To avoid damage to the equipment, follow 
these guidelines: 

 Always dilute cleaners and disinfectants according the manufacturer’s instructions or 
use lowest possible concentration. 

 Do not immerse any part of the equipment or accessories into liquid. 

 Do not pour liquid onto the equipment or accessories. 

 Do not allow liquid to enter the case. 

 Never use abrasive materials(such as steel wool or silver polish), or erosive cleaners 
(such as acetone or acetone-based cleaners). 

 

WARNING 

 Be sure to turn off the monitor and disconnect all power cables from the outlets 
before cleaning the equipment. 

 

CAUTION 

 If you spill liquid on the equipment or accessories, contact Mindray or your 
service personnel. 

 Avoid wetting the pins and metal parts of the main unit or accessories during 
cleaning and disinfection. 

 Use only Mindray approved cleaners and disinfectants and methods listed in 
this chapter to clean or disinfect your equipment. Warranty does not cover 
damage caused by unapproved substances or methods. 

 We make no claims regarding the efficacy of the listed chemicals or methods as 
a means for controlling infection. For infection control methods, consult your 
hospital’s Infection Control Officer or Epidemiologist. 

 The responsible hospital or institution shall carry out all cleaning and 
disinfection procedures specified in this chapter. 

 Refer to the respective instructions for use of the cleaning agents and 
disinfectants. 

 Do not mix disinfecting solutions (such as bleach and ammonia) as hazardous 
gases may result. 
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NOTE 

 To clean or disinfect reusable accessories, refer to the instructions delivered 
with accessories. 

 
 

8.2 Cleaning and Disinfecting the Main Unit 
8.2.1 Aprroved Cleaning and Disinfecting Agents 

The following table lists approved cleaning and disinfecting agents: 
 
Product Name Product Type Active Ingredients

Sodium hypochlorite 
bleach* 

Liquid Sodium hypochlorite bleach 0.5% 

Hydrogen peroxide* Hydrogen peroxide 3% 

Isopropanol* Isopropanol 70% 

1-Propanol* 1-Propanol 50% 

CIDEXⓇ OPA Solution Ortho-Phthalaldehyde 0.55% 

Metrex CaviCide1™ Diisobutylphenoxyethoxyethyl dimethyl 
benzyl ammonium chloride 0.28%, 
Isopropanol 17.2% 

VirexⓇ II 256 Didecyl dimethyl ammonium chloride 
8.704%,  
n-Alkydimethyl benzyl ammonium 
chloride 8.190% 

VirexⓇ TB n-Alkyl dimethyl benzyl ammonium 
chlorides 0.105%, 
n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.105% 

Rely+On™ VirkonⓇ 
Powder *(Used as 1% 
solution)  

Powder Used as 1% solution 
Biocidal active: 

Pentapotassium bis 
(peroxymonosulphate) bis 
(sulphate)(500g/kg), 
Contains dipotassium peroxodisulphate. 

AlpetⓇ D2 Surface 
Sanitizing Wipes 

Wipes Isopropyl Alcohol 58.6000%， 

Octyl Decyl Dimethyl Ammonium chloride 
0.0075%, 
Dioctyl Dimethyl Ammonium Chloride 
0.0030% 
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Product Name Product Type Active Ingredients

Clorox DispatchⓇ 
Hospital Cleaner 
Disinfectant Towels 
with Bleach 

Wipes Sodium Hypochlorite 0.65% 

Clorox HealthcareⓇ 
Bleach Germicidal 
Wipes 

Sodium Hypochlorite 0.55% 

Clorox HealthcareⓇ 
Hydrogen Peroxide 
Cleaner Disinfectant 
Wipes 

Hydrogen Peroxide 1.4% 

Diversey OxivirⓇ TB 
Wipes 

Hydrogen Peroxide 0.5% 

Metrex CaviWipes™ Diisobutylphenoxyethoxyethyl dimethyl 
benzyl ammonium chloride 0.28%, 
Isopropanol 17.2% 

PDI Sani-ClothⓇ AF3 
Germicidal Disposable 
Wipe  

n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.14%, 
n-Alkyl dimethyl benzyl ammonium 
chlorides 0.14% 

PDI Sani-ClothⓇ 
Bleach Germicidal 
Disposable Wipe 

Sodium Hypochlorite 0.63%,other 
ingredients 99.37% 

PDI Sani-ClothⓇ HB 
Germicidal Disposable 
Wipe 

n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.07%, 
n-Alkyl dimethyl benzyl ammonium 
chlorides 0.07% 

PDI Sani-ClothⓇ Plus 
Germicidal Disposable 
Cloth 

n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.125%, 
n-Alky dimethyl benzyl ammonium 
chlorides 0.125% 

PDI Super Sani-ClothⓇ 
Germicidal Disposable 
Wipe 

n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.25%,  
n-Alkyl dimethyl benzyl ammonium 
chlorides 0.25%, 
Isopropyl Alcohol 55.0%, 

VIRAGUARD Hospital 
Surface Disinfectants 

Isopropanol 70%,Other ingredients 30% 
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NOTE 

 For equipment with the symbol , all the listed cleaning and disinfecting 

agents are available for use. For equipment without the symbol , only the 
cleaning and disinfecting agents marked with “*” are available for use. 

 
 

8.2.2 Cleaning the Main Unit 
Your equipment shoul be cleaned on a regular basis. Before cleaning the equipment, 
consult your hospital’s regulations for cleaning the equipment.  
 
To clean your equipment, follow this procedure: 

1. Shut down the monitor and disconnect it from the AC power. 
2. Clean the display screen with wipes or a soft cloth moistened with one of the 

cleaning agents listed in 8.2.1 Aprroved Cleaning and Disinfecting Agents only. 
3. Clean the exterior surface of the equipment with wipes or a soft cloth moistened 

with one of the cleaning agents listed in 8.2.1 Aprroved Cleaning and Disinfecting 
Agents only. 

4. Wipe off all the cleaning agent residue with a dry cloth. 

5. Dry your equipment in a ventilated, cool place. 
 
 

8.2.3 Disinfecting the Main Unit 
Disinfect the equipment as required in your hospital’s servicing schedule using the 
disinfecting agents listed in the table above. Cleaning equipment before disinfecting is 
recommended. 
 

CAUTION 

 Never use EtO or formaldehyde for disinfection. 
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8.3 Cleaning and Disinfecting the Accessories 
For the NIBP air hose, Masimo SpO2 cable and Nellcor SpO2 cable, you should clean and 
disinfect them using the cleaners and disinfectants and methods listed in this section. For 
other accessories, you should consult the instructions delivered with the accessories. 
 

CAUTION 

 Fluids entering the NIBP air hose can damage the equipment. When cleaning 
and/or disinfecting the NIBP air hose, prevent liquid from entering the hose. 

 Periodically inspect the NIBP air hose and connector for signs of wear or 
deterioration. Replace the NIBP air hose if you detect a leak. Dispose of 
damaged NIBP air hose according to local laws for disposal of hospital waster. 

 Never immerse or soak the accessories in any liquid. 
 Never clean or disinfect the metalic connectors at either end of the accessories. 
 Use only Mindray approved cleaners and disinfectants and methods listed in 

this section to clean or disinfect the accessories. Warranty does not cover 
damage caused by unapproved substances or methods. 

 To avoid long term damage, the accesories should be disinfected only when 
necessary as determined by your hospital’s policy. 

 
 

8.3.1 Aprroved Accessories Cleaning and Disinfecting Agents 
The following table lists approved NIBP air hose cleaning and disinfecting agents: 
 
Product Name Product Type Active Ingredients

Isopropanol Liquid Isopropanol 70% 

1-Propanol 1-Propanol 50% 

CIDEXⓇ OPA Solution Ortho-Phthalaldehyde 0.55% 

Metrex CaviCide1™ Diisobutylphenoxyethoxyethyl dimethyl 
benzyl ammonium chloride 0.28%, 
Isopropanol 17.2% 

VirexⓇ TB n-Alkyl dimethyl benzyl ammonium 
chlorides 0.105%, 
n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.105% 

Rely+OnTM VirkonⓇ 
Powder (Used as 1% 
solution) 

Powder Used as 1% solution 
Biocidal active: 
Pentapotassium bis 
(peroxymonosulphate) bis (sulphate) 
(500g/kg), 
Contains dipotassium 
peroxodisulphate.1% 
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Product Name Product Type Active Ingredients

AlpetⓇ D2 Surface 
Sanitizing Wipes 

Wipes Isopropyl Alcohol 58.6000%， 

Octyl Decyl Dimethyl Ammonium chloride 
0.0075%, 
Dioctyl Dimethyl Ammonium Chloride 
0.0030% 

Clorox DispatchⓇ 
Hospital Cleaner 
Disinfectant Towels 
with Bleach 

Sodium Hypochlorite 0.65% 

Metrex CaviWipes™ Diisobutylphenoxyethoxyethyl dimethyl 
benzyl ammonium chloride 0.28%, 
Isopropanol 17.2% 

PDI Sani-ClothⓇ AF3 
Germicidal Disposable 
Wipe 

n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.14%, 
n-Alkyl dimethyl benzyl ammonium 
chlorides 0.14% 

PDI Sani-ClothⓇ Plus 
Germicidal Disposable 
Cloth 

n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.125%, 
n-Alky dimethyl benzyl ammonium 
chlorides 0.125% 

PDI Super Sani-ClothⓇ 
Germicidal Disposable 
Wipe 

n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.25%,  
n-Alkyl dimethyl benzyl ammonium 
chlorides 0.25%, 
Isopropyl Alcohol 55.0%, 

VIRAGUARD Hospital 
Surface Disinfectants 

Isopropanol 70%,Other ingredients 30% 

 
 
The following table lists approved Masimo SpO2 cable cleaning and disinfecting agents: 
Product Name Product Type Ingredients

Isopropanol Liquid Isopropanol 70% 
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The following table lists approved Nellcor SpO2 cable cleaning and disinfecting agents: 
Product Name Product Type Ingredients

Sodium hypochlorite 
bleach 

Liquid Sodium hypochlorite bleach 0.5% 

Isopropanol Isopropanol 70% 

1-Propanol 1-Propanol 50% 

CIDEXⓇ OPA Solution Ortho-Phthalaldehyde 0.55% 

VirexⓇ TB n-Alkyl dimethyl benzyl ammonium 
chlorides 0.105%, 

n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.105% 

Rely+OnTM VirkonⓇ 
Powder (Used as 1% 
solution) 

Powder Used as 1% solution 

Biocidal active: 
Pentapotassium bis (peroxymonosulphate) 
bis (sulphate) (500g/kg), 
Contains dipotassium peroxodisulphate.1% 

Clorox DispatchⓇ 
Hospital Cleaner 
Disinfectant Towels 
with Bleach 

Wipes Sodium Hypochlorite 0.65% 

Clorox HealthcareⓇ 
Bleach Germicidal 
Wipes 

Sodium Hypochlorite 0.55% 

Clorox HealthcareⓇ 
Hydrogen Peroxide 
Cleaner Disinfectant 
Wipes 

Hydrogen Peroxide 1.4% 

Diversey OxivirⓇ TB 
Wipes 

Hydrogen Peroxide 0.5% 

PDI Super Sani-ClothⓇ 
Germicidal Disposable 
Wipe 

n-Alkyl dimethyl ethylbenzyl ammonium 
chlorides 0.25%,  
n-Alkyl dimethyl benzyl ammonium 
chlorides 0.25%, 

Isopropyl Alcohol 55.0%, 

VIRAGUARD Hospital 
Surface Disinfectants 

Isopropanol 70%, 
Other ingredients 30% 
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8.3.2 Cleaning the Accessories 

You should clean the accessories (NIBP air hose, Masimo SpO2 cable and Nellcor SpO2 
cable) on a regular basis. Before cleaning the accessories, consult your hospital’s 
regulations for cleaning the accessories. 
 

To clean the accessories (NIBP air hose, Masimo SpO2 cable and Nellcor SpO2 cable), follow 
this procedure: 

1. Clean the accessories with wipes or a soft cloth moistened with one of the cleaning 
agents listed in 8.3.1 Aprroved Accessories Cleaning and Disinfecting Agents only. 

2. Wipe off all the cleaning agent residue with a dry cloth. 
3. Allow the accessories to air dry. 
 
 

8.3.3 Disinfecting the Accessories 
We recommend that the accessories (NIBP air hose, Masimo SpO2 cable and Nellcor SpO2 
cable) shoud be disinfected only when necessary as determined by your hospital’s policy, 
to avoid long term damage to the accessories. Cleaning the accessories before 
disinfecting is recommended. 
 
 

8.4 Sterilization 
Sterilization is not recommended for this equipment, related products, accessories, or 
supplies unless otherwise indicated in the Instructions for Use that accompany the 
products, accessories or supplies. 
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9 User Maintenance 
 
 

CAUTION 

 Failure of the responsible individual, hospital or institution using this 
equipment to implement a satisfactory maintenance schedule may cause 
undue equipment failure and possible health hazards. 

 The safety checks or maintenance involving any disassembly of the equipment 
should be performed by professional servicing personnel. Otherwise, undue 
equipment failure and possible health hazards could result. 

 If you discover a problem with any of the equipment, contact your service 
personnel or Mindray. 

 The responsible hospital or institution should carry out all cleaning and 
disinfection procedure specified in this chapter. 

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

 No modification of this equipment is allowed. 
 The service personnel must be properly qualified and thoroughly familiar with 

the operation of the equipment. 

 
 
 

9.1 General Inspection 
Before first use, follow these guidelines when inspecting the equipment: 

 Make sure that the environment and power supply meet the specifications. 

 Inspect the equipment and its accessories for mechanical damage. 

 Inspect all power cords for damage, and make sure that their insulation is in good 
condition. 

 Make sure that only specified accessories are applied. 

 Make sure that the battery meets the performance requirements. 

 Make sure that the monitor is in good working condition. 

 
In case of any damage or abnormality, do not use the equipment. Contact the hospital’s 
biomedical engineers or your service personnel immediately. 
 

9.2 Maintenance and Testing Schedule 
The following maintenance and tests, except for visual inspection, power on test, and 
battery check, should be carried out by the service personnel only. Ensure the monitor is 
safety and performance tested by qualified service personnel before initial installation, 
after repair or upgrade or during regularly scheduled maintenance. Contact your service 
personnel if any maintenance is required.  
 
Make sure to clean and disinfect (if required) the equipment before any test and 
maintenance.  
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CAUTION 

 Service personnel should acquaint themselves with the test tools and make 
sure that test tools and cables are applicable. 

 

Check/Maintenance Item Recommended Frequency 

Visual inspection When first installed or after reinstalled. 

Power on test 
1. When first installed or after reinstalled. 
2. Following any maintenance or the replacement of 
any main unit parts. 

Battery 
check 

Functionality test 
1. When first installed.  
2. Whenever a battery is replaced.  

Performance test Once a year or if the battery run time reduced significantly.  

NIBP tests 
Pressure check 1. If the user suspects that the measurement is 

incorrect. 
2. Following any repairs or replacement of the module. 

3. Once a year for NIBP tests. 
4. Once every two years for SpO2 test and Temp test. 

Leakage test 

SpO2 test 

Temp test 

Electrical safety tests Once every two years, or as required. 

 
 

9.3 Checking Monitor Information 
1. Enter Maintenance mode. Refer to 3.7 Maintenance Mode. 

2. Press the  hardkey to switch to system software version screen. Refer to 3.7.4 
Viewing Software Version. 

3. Press the  hardkey to display the version of each module. 

 
 

9.4 Visual Inspection 
Perform an overall inspection on the appearance of the equipment. The test is passed if 
the equipment has no obvious signs of damage. Follow these guidelines when inspecting 
the equipment: 

 Carefully inspect the case, display screen, buttons, and knob for obvious signs of 
damage. 

 Inspect all external connections for loose connectors, bent pins or frayed cables. 

 Inspect all connectors on the equipment for loose connectors or bent pins. 

 Make sure that safety labels and data plates on the equipment are clearly legible. 
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9.5 Power-on Test 
This test is to verify that the equipment can power up correctly. This test is passed if the 
equipment starts up by following this procedure:  
1. Insert the battery in the battery compartment, and connect the equipment to the AC 

mains. The AC mains indicator and battery indicator light up. 

2. Press the  button on the front panel to turn on the equipment. The work status 
indicator lights up inside the Power button. 

3. The screen lights up. 
4. The main interface is displayed. Now the equipment is correctly started. 
 
 

9.6 Battery Check 
 
Refer to 7.5.2 Checking a Battery for battery check instructions 
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FOR YOUR NOTES 
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10 Accessories 
 
 
The material that patients will come into contact with has passed the bio-compatibility 
test and is verified to be in compliance with ISO 10993-1. 
 

WARNING 

 Only use accessories specified in this chapter. Using other accessories may 
cause damage to the equipment or not meet the claimed specifications.  

 Disposable accessories are not designed to be reused. Reuse may cause a risk of 
contamination and affect the measurement accuracy. 

 Check the accessories and their packages for any sign of damage. Do not use 
them if any damage is detected. 

 Dispose of accessories according to your hospital's regulations. 
 Use the accessories before the expiration date if their expiration date is 

indicated. 
 For more details about the accessories, refer to the instructions for use of 

corresponding accessories. 

 
 

10.1 SpO2 Accessories 
 

Extension Cable 

Model Part No. Description Applicable 
patient 

/ 115-020768-00 8-pin, purple connector, 2.1 m, Masimo All 

572A 0010-20-42712 8-pin, 2.5 m, Nellcor All 

4089 040-003381-00 RD to LNC Adapter Cable All 

/ 040-003310-00 8-pin Masimo Cable  All 

 
 

SpO2 Sensors 
Masimo SpO2 Module
Model PN Description Applicable 

patient 
Applicatio
n site 

LNCS DCI 0600-00-0126 Reusable SpO2 sensor Adult Finger 

LNCS DCIP 0600-00-0127  Reusable SpO2 sensor Pediatric Finger 

LNCS NeoPt 0600-00-0156 Disposable SpO2 
sensor  

Neonate Foot 

LNCS Neo 0600-00-0157 Disposable SpO2 
sensor  

Adult (> 40 kg) 

Neonate (< 3 kg) 

Finger 

Foot 
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LNCS Inf 0600-00-0158 Disposable SpO2 
sensor  

Infant 
neonate ( 3 to 20 
kg) 

Toe 
Foot 

LNCS Pdtx 0600-00-0122 Disposable SpO2 
sensor  

Pediatric Finger 

LNCS Adtx 0600-00-0121 Disposable SpO2 
sensor  

Adult Finger 

4050 040-003376-00 RD SET DCI, Adult 
reusable sensor 

Adult (> 30 kg) Finger or 
toe 

4051 040-003377-00 RD SET DCI-P, Pediatric 
reusable sensor 

Pediatric (10 to 
50 kg) 

Finger or 
toe 

4053 040-003380-00 
RD Set TC-I SpO2 
reusable Tip-Clip ear 
sensor, 3ft 

Adult (> 30 kg) Ear 

4000 040-003382-00 RD SET adhesive 
sensor 

Adult (> 30 kg) Finger or 
toe 

4001 040-003383-00 RD SET PDT adhesive 
sensor 

Pediatric (10 to 
50 kg) 

Finger or 
toe 

4002 040-003384-00 RD Set Infant adhesive 
sensor 

Infant (3 to 20 
kg) 

Thumb or 
great toe 

4003 040-003385-00 RD Set Neo adhesive 
sensor 

Adult (> 40 kg) 
Neonate (< 3 kg) 

Finger or 
toe 
Foot or 
hand 

4004 040-003386-00 RD Set NeoPt adhesive 
sensor 

neonate (< 1 kg) Foot or 
hand 

4005 040-003387-00 RD Set NeoPt-500 
Non-adhesive sensor 

neonate (< 1 kg) Foot or 
hand 

 
Wavelength of Masimo SpO2 sensors: red light: 660 nm; infrared light: 940 nm. 
The maximum photic output consumption of the sensor is less than 18 mW.  
 
The information about the wavelength range and maximum photic output consumption 
can be especially useful to clinicians (for example, when photodynamic therapy is 
performed). 
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10.2 NIBP Accessories 
 

Tubing 

Type Patient Category Part No. 

Reusable 
Adult, Small Adult, Child 6200-30-09688 

Neonate 6200-30-11560 

 
Reusable Cuff 

Patient 
Category 

Measurement 
Site Limb Circumference (cm) Part No. 

Child 

Arm 

10 to 19 115-027713-00 

Small Adult 18 to 26 115-027714-00 

Adult 24 to 35 115-027715-00 

Large Adult 33 to 47 115-027716-00 

Adult Thigh 44 to 66 115-027717-00 

Adult Long 
Arm 

24 to 35 115-027718-00 

Large Adult 33 to 47 115-027719-00 

/ / Starter kit 115-031807-00 

 
Disposable Cuff 

Patient 
Category 

Measurement 
Site Limb Circumference (cm) Part No. 

Neonate 

Arm 

3.1 to 5.7 001B-30-70692 

4.3 to 8.0 001B-30-70693 

5.8 to 10.9 001B-30-70694 

7.1 to 13.1 001B-30-70695 

Child 10 to 19, 10 pcs/box 115-027563-00 

Small Adult 18 to 26, 10 pcs/box 115-027564-00 

Adult 24 to 35, 10 pcs/box 115-027565-00 

Large Adult 33 to 47, 10 pcs/box 115-027566-00 

Adult Thigh 46 to 66, 5 pcs/box 115-027567-00 

Adult Long 
Arm 

24 to 35, 10 pcs/box 115-027568-00 

Large Adult 33 to 47, 10 pcs/box 115-027569-00 
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10.3 Temp Accessories 
Probe Well 

Type Description Part No. 

Reusable 
Blue, Oral /Axillary M09A-20-62062 

Red, Rectal M09A-20-62062-51 

 
Temp Probes 

Type Patient Category Measurement Site Part No. 

Reusable 
Adult, Pediatric, Neonate Oral/ Axillary 6006-30-39598 

Adult, Pediatric Rectal 6006-30-39599 

 
Probe Cover 

Type Patient Category Description Part No. 

Disposable 
Adult, Pediatric, Neonate Cover, 20 pcs/pack M09A-20-62124 

Adult, Pediatric, Neonate Cover,2000 pcs/pack M09A-30-62128 

 
 

10.4 Others 
Material Part No. 

Welch Allyn SureTemp Plus Probe Covers 0198-00-0044 

Welch Allyn SureTemp Plus Thermometer Module 0992-00-0198 

Welch Allyn SureTemp Plus Oral Probe 0992-00-0213-02 

Quick Release Mounting Bracket for Rolling Stand 045-003424-00 

Quick Release Mounting Bracket for Wall Mount 

Rolling Stand with Quick Release Mount 045-002960-00 

045-003219-00 

Wall Mount Bracket 045-003427-00 

U.S. Power Cord 0012-25-0001 

Accessories Kit Component Part No. 

Accutorr 3 Welch Allyn 
Temp Support Kit 
(115-025042-00) 

Accutorr 3 Welch Allyn Temp Support 
Assembly 

115-022900-00 

Accutorr 3 Welch Allyn Temp Support 
Installation Guide 

046-006015-00 

Li-ion Battery Kit 
(115-018012-00) 

Li-ion Battery 11.1V 4500mAh 022-000008-00 
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A Product Specifications 
 
 

A.1 Classifications 
The equipment is classified, according to IEC60601-1: 

Type of protection against 
electrical shock 

CLASS I EQUIPMENT, equipment energized from an external 
and internal electrical power source. 

Degree of protection against 
electrical shock 

DEFIBRILLATION-PROOF TYPE CF APPLIED PART for SpO2, 
NIBP, and TEMP 

Mode of operation Continuous 

Degree of protection against 
harmful ingress of water IPX1 (protection against vertically falling water drops) 

Degree of safety of 
application in the presence of 
a FLAMMABLE 
ANAESTHETIC MIXTURE WITH 
AIR or WITH OXYGEN OR 
NITROUS OXIDE 

EQUIPMENT not suitable for use in the presence of a 
FLAMMABLE ANAESTHETIC MIXTURE WITH AIR or WITH 
OXYGEN OR NITROUS OXIDE 

Degree of mobility Portable 

 
 

A.2 Environmental Specifications 
 

Main Unit 

Item Operating conditions Storage conditions 

Temperature (°C) 
0 to 40 (without Temp module) 

5 to 40 (with Temp module) 
-20 to 60 

Relative humidity 
(noncondensing) 15% to 95% 10% to 95% 

Barometric (kPa) 57.0 to 107.4 16.0 to 107.4 

 
 

 WARNING 

 The equipment may not meet the performance specifications given here if 
stored or used outside the specified temperature and humidity ranges. 

 

NOTE 

 The environmental specifications of parameter modules are the same as those 
of the main unit. 
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A.3 Power Supply Specifications 
AC Power 

Line voltage 100 to 240 VAC ~ (±10%) 

Current 0.9 to 0.5A 

Frequency 50/60 Hz (±3Hz)  

Fuse T2AL-250V 

 
 

Battery 

Battery Type Rechargeable lithium-ion, LI23S002A 

Voltage 11.1 VDC 

Capacity  4500 mAh 

Run time 
At least 22 hours when powered by a new fully-charged 
battery at 25°C±5°C (77°F±9°F) with SpO2 cable connected, and 
auto NIBP measurements at an interval of 15 minutes. 

Charge time 

Monitor power off: less than 5.5 hours to 90%; less than 6.5 
hours to 100%. 
Monitor power on: less than 10.5 hours to 90%; less than 11.5 
hours to 100%. 

Shutdown delay At least 20 minutes (after a low battery prompt first occurs) 

 
 

A.4 Physical Specifications 
Size 134mm × 120mm × 243mm 

Weight ≤1.9 kg (with SpO2 module, NIBP module and a battery)  
≤1.7 kg (with NIBP module and a battery) 

 
 

A.5 Hardware Specifications 
A.5.1 Display 
Screen type  Segment display 

Screen Size 90mm × 99mm 
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