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About the operator’s manual 

 
Manual Purpose 

This manual provides the instructions necessary to operate bedside monitor in accordance with 

its intended use. It also describes all parameters and options that your monitor may have 

depending on the way it has been customized.  

Study of this manual is a prerequisite for proper operation and ensures patient and operator 

safety. If you have any question about the bedside, please contact our customer service. This 

manual is an essential part of and should always be kept close to the bedside monitor to be 

available whenever necessary.  

 

Explanations of the used expressions in this manual 

 

 

Intended Audience 

This manual is provided for the clinical medical professionals. Clinical medical professionals 

are expected to have working knowledge of medical terminology and procedures as required 

for patient monitoring. 

 

Version Information 

This manual has a version number. The version number changes whenever the manual is 

updated due to software or technical specification changes. The version information of this 

manual is as follows.  

 

 

Release date Version number 

Oct. 2024 D01112-V12 

 

• Read this manual carefully before you use the device.  

• All illustrations in this manual are provided as examples only. They may not necessarily 

reflect your device setup or data displayed on your device.  

• Pooyandegan Rah Saadat Co. reserves the right to make changes to this manual and 

improvements to the product at any time without notice obligation.  

• All rights reserved. No part of this manual may be reproduced without the written 

permission of Pooyandegan Rah Saadat Co. 

Warning  

A WARNING symbol advises against certain actions or situations that could result in 

personal injury or equipment damage and provides considerations for better device 

function. 

 Note 

A NOTE message provides useful facts and topics for more information and considerations 

about device performance.  
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Symbol Explanation 

 This symbol indicates that the equipment shall be disposed of in 

an environmentally- friendly manner. 

2195 
CE mark and NB identification number 

IPX1 Resistant against dripping water with vertically falling drops 

 This symbol means that consult user manual of the monitor and 

pay attention to the warnings and cautions. 

 Warning: A part of protection against effects of defibrillator is 
provided by the accessory connected to patient. Therefore, use 
only accessories approved by the manufacturer. 

 

Manufacturer information 

 
20XX 

 

Manufacture date 

  

This symbol indicates that the device is IEC60601-1 Type BF 

equipment. 

 This symbol indicates that the monitor has BF type and 

Defibrillation Proof applied part according to IEC60601-1 

 This symbol indicates that the monitor has CF type and 

Defibrillation Proof applied part according to IEC60601-1. 

 Equipotential grounding system 

 3A fast fuse 
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• Other Symbols on the Modules /Accessories 
 

Symbol Explanation 

 

Catalogue number 

 

Batch code 

 

Use by date [YYYY-MM-DD] 

Indicates that the device should not be taken into operation after the 

date accompanying the symbol.  

 

Storage ambient temperature limitation  

Indicates that the device should not be stored in ambient temperature 

conditions outside the 

specified range.  

 

Storage atmospheric pressure limitation  

Indicates that the device should not be stored in ambient temperature 

conditions outside the 

specified range.  

 

Storage ambient humidity limitation  

Indicates that the device should not be stored in ambient humidity 

conditions outside the specified range.  

 

Do not re-use  

Intended for single patient use (IRMA Airway Adapters)  

 

Waste Electrical and Electronic Equipment (WEEE)  

Electrical and electric equipment shall be collected and recycled in 

accordance with (Directive 2002/96/EC)   

100-240 VAC 

0.9-0.4 A 

50/60 Hz 

 

AC POWER SUPPLY 

 

 

European community representative 

 
 Unique device ID 

  

 Medical device 

 

 Serial number 

 
 Use the Masimo Pulse Oximeter Module 

UDI 

MD  

SN 
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Rx only 

Caution (U.S.): Federal law restricts this device to sale by or on the 

order of a physician  
 

Zero-point adjustment  

Label on IRMA Airway Adapter box indicating recommendation to 

perform zeroing of IRMA AX+ when changing Airway Adapter.  
 Time delay before performing zero-point adjustment 

Label on IRMA Airway Adapter indicating time delay before 

performing zeroing of IRMA AX+ when changing Airway Adapter.  

 

Class II Equipment 

To identify equipment meeting the safety requirements specified for 

Class II equipment according to IEC 61140  
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  Note: 

 
This guide describes all features and functions of SAADAT Co. patient 
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1.1 General Information  
 

1.1.1 General description 

The monitoring system continuously collects patient vital signs data to monitor, display, review, 

store, record and raise the alarm about physiological/technical parameters. The patient monitor can 

connect to the Central system and slave monitor through LAN network (wired/wireless). The 

monitor is compact, lightweight and has built-in battery and handle facilitate transportation.  

The monitor is used for effective and safe patient care and is adaptable to adult, pediatric and 

neonatal patients in healthcare centers.  

The patient monitor can be installed in all sections of the healthcare center that comply with 

applicable local requirements, for example Emergency room, ICU, CCU, NICU, General operating 

room and open-heart surgery room, recovery, etc.  

1.1.2 Intended purpose 

The monitor is intended for effective and safe monitoring of patient vital signs. 

1.1.3 Indications 

Continuously monitoring, displaying, reviewing, storing, alarming and transferring of multiple 

physiological parameters including ECG (3-wire 5-wire or 10-wire, Arrhythmia Detection, ST 

Segment Analysis, Heart Rate (HR)), Respiration Rate (Resp) , Pulse Oxygen Saturation (SpO2, 

external SpO2) and Masimo Rainbow parameters, Non-invasive Blood Pressure (NIBP) , 

Temperature (Temp), Invasive Blood Pressure (IBP), Gases monitoring (CO2, N2O, Anesthetic 

agents, Side stream and main stream methods), Level of consciousness measurement (BFA) and 

Cardiac output (C.O.) 

1.1.4 Contraindications 

None. 

1.1.5 Target population 

Neonatal, Pediatric and adult 

1.1.6 Intended User 

The monitors are to be used in healthcare facilities by clinical professionals or under their 

guidance. They should only be used by persons who have received adequate training in their use. 
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1.1.7 Principle of operation 

• ECG 

Acquisition of electrical cardiac signal via electrodes 

• SpO2 

Photoplethysmography method 

• NIBP 

Oscillometric method 

• Temp 

Using sensors called thermistor in which electrical resistance is changed by temperature 

change. 

• IBP 

Using sensor to convert pressure to electrical signal. blood pressure pulses are transmitted 

through a cannula needle and sterile fluid to a sensor (elastic diaphragm) and converted 

into an electrical signal. 

• Gas 

Spectrophotometry method 

• BFA 

Acquisition of electrical cardiac signal via electrodes 

• C.O. 

Thermodilution method 

 

1.1.8 Performance characteristics 

• Modules: ECG/SPO2(Masimo)/NIBP/RESP/2-ch TEMP/2-ch IBP 

• Various Pages with different configurations and magnification of parameters (Multi Page) 

and a special page for open heart surgery (Pump Page) 

• Storage of vital parameters (Trend) for 96 hours 

• Ability to store 500 NIBP measurements and 150 arrhythmia events 

• Ability to detect 21 different types of arrhythmias and PVC per minute 

• ST segment analysis for 12 lead ECG signals 

• Drug Calculation software (calculating dosage and time of drugs infusion) 

• Calculation of body hemodynamic parameters (Hemodynamic Calculation) 
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• Detection and rejection of Pacemaker signals 

• Ability to measure PI (Perfusion Index) through SPO2 module 

• Ability to select the color of the parameters 

• Three patient modes: Adult, Pediatric and Neonate 

• Three types of ECG filter to reject Electrocautery and environmental noises 

• LAN or WiFi connection to the Central system 

• Anti-shock and anti-scratch screen protector 

• Fan less design 

Optional features: 

• Masimo Rainbow Module to measure blood parameters: SpCO, SpHb, SpMet, SpOc, ORI 

• Brain Function Assessment Module (Equivalent to BIS index) 

• EtCO2 monitoring 

• Measurement of anesthetic gases (Multi Gas Analyzer) 

• ICP (Intracranial pressure) measurement 

• Cardiac Output measurement 

• Displays the information of one bedside connected to the Central system on another bedside (Bed 

to Bed) 

• Connection of non-contact infrared thermometer 

• ECG Output 

1.1.9 Undesired side effects 

Skin allergy when electrodes are attached. 

1.1.10 Intended environment 

• The patient monitor can be installed in all sections of the healthcare center that comply with 

applicable local requirements, for example Emergency room, ICU, CCU, NICU, General operating 

room and open-heart surgery room, recovery, etc.  

• The patient monitor is not intended for helicopter transport, hospital ambulance, or home use. 
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1.2 General Warnings and patient safety 
 

The patient monitor is designed to comply with the international safety standard requirements for 

medical electrical equipment. This device has floating inputs and is protected against the effects 

of defibrillation and ESU. If the correct electrodes are used in accordance with the manufacturer 

instructions, the display screen will recover within 10 seconds after defibrillation. 

 

Warning  

• The patient monitor is intended for clinical monitoring application with operation 

only by, or under the supervision of, qualified medical personnel. 

• Before use, carefully read this manual, directions for use of any accessories, all 

precautions, and all specifications. 

• The vital sign monitor is intended for use only as an adjunct in patient assessment. It 

must be used in conjunction with clinical signs and symptoms.  

• If the accuracy of any measurement does not seem reasonable, first check the patient's 

vital signs by alternate means and then check the monitor for proper functioning.  

• To avoid risk of electric shock, this equipment must only be connected to a mains 

supply with protective earth.  

• Do not use the patient monitor during magnetic resonance imaging (MRI) or in an 

MRI environment. 

• The patient monitor is not designed to be used in homecare, helicopters and oxygen-

enriched atmosphere.  

• The patient monitor is not intended for therapy or treatment. 

• Do not place the monitor in any position that might cause it to fall on the patient.  

• Do not use device and its belongings, if it appears or is suspected to be damaged. 

Damage to the device can result in exposed electrical circuits that may cause patient 

harm. 

• Do not adjust, repair, open, disassemble, or modify the device and its belongings. 

Damage to the device may result in degraded performance and/or patient injury. 
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• All servicing and upgrading to this device must be carried out by personnel trained 

and authorized by manufacturer. Any changes or modifications not expressly 

approved by manufacturer shall void the warranty for this device. 

• Equipment is not suitable for use in the presence of a flammable anesthetic mixture 
with air or oxygen. 

• The operator must check that system and accessories function safely and see that it 

is in proper working condition before being used (e.g. Calibration date of the system 

must be valid). 

• Alarm must be set according to different situations of individual patient. Make sure 

that audio sounds can be activated when an alarm occurs.  

• Turn off cell phones and radio equipment or place them at a distance from the device 

to avoid frequency interference that may result in strong interference with the 

monitor performance. 

• Do not touch the patient, table nearby, or the equipment during defibrillation.  

• The equipment and devices connected to it should form an equipotential body to 

ensure effective grounding. 

• The physician shall consider all well-known side-effects when using the patient 

monitor.  

• There will be some risks of polluting the environment associated with the disposal of 

the device and cables at the end of their useful lives. The device and accessories shall 

be disposed in accordance with local laws and regulations after their useful lives for 

biohazardous waste. Contact your municipality to check where you can safely 

dispose of old batteries. 
 

• Do not expose the system near any local heating item such as the direct radiation.  

• Do not use one monitor for two or more patients at the same time. 

• It is possible to increase leakage current when several systems are connected to the 

patient simultaneously. 

• Monitor software is designed in a way that hazards arising from errors in the software 

programmed are minimized. 

• Do not connect items not specified as parts of the monitor. 

• The installation and use of the monitor must comply with the EMC conditions 

mentioned in the relevant chapter. 
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• Use of this system adjacent to or stacked with other systems should be avoided 

because it could result in improper operation. If such use is necessary, this equipment 

and the other equipment should be observed to verify that they are operating properly. 

• To ensure safety, avoid stacking multiple devices or placing anything on the device 

during operation. 

• To avoid electric shock, always physically disconnect the module and all patient 

connections before cleaning. 

• If any liquid is spilled on the system or accessories, immediately turn off the system 

and wipe up it by a soft cloth. 

• Make sure that cables and accessories are not under tension during monitoring.  

• When using a defibrillator, parameters and signals will be temporarily interrupted 

until electroshock is finished.  

• Only perform maintenance procedures specifically described in the manual; 

otherwise, return device for servicing. Improper maintenance may result in damage 

to the internal parts. Damage to internal parts may result in no or inaccurate readings. 

• Do not clean device and accessories with any chemical or any cleaning solution other 

than those specified in Care and Cleaning chapter of this manual. These substances 

may affect the device’s materials and damage internal parts.  
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1.3 Main functions 

 

The patient monitor can monitor the following parameters (The number of channels related to each 

parameter can be different according to the device model): 
 

The parameters marked with an asterisk (*) are optional.  

 

 

 

 

 

Heart Rate (HR), ST segment, PVCs/min, Arrhythmias, ECG waveforms ECG 

Respiratory Rate (RR), Respiration Waveform  RESP 

Saturation pulse oximetry (SpO2), Pulse Rate (PR), SpO2 Plethysmogram  

*  If MASIMO Rainbow module is used and if its software is enabled by the 

manufacturer and its specific probe is available, the following parameters 

will be measurable: 

• Arterial pulse signal strength (PI) 

• Total amount of hemoglobin in the blood (SpHb) 

• Oxygen content in the blood (SpOC) 

• Carboxyhemoglobin saturation percent in the blood (SpCO) 

• Methemoglobin saturation percent in the blood (SpMet) 

• Index for PI changes that occur during the respiratory cycle (PVI) 

 

SpO2 & Rainbow* 

Systolic pressure (SYS), Diastolic pressure (DIA), Mean arterial pressure 

(MAP) 
NIBP 

Channel-1 temperature (T1), Channel-2 temperature (T2)  TEMP 

4-channel IBP (IBP1, IBP2, IBP3, IBP4) IBP* 

EtCo2, FiCo2, AWRR CO2* 

EtN2O, FiN2O, EtO2, FiO2, EtAA, FiAA, AA including 5 anesthesia 

agents (DES, ISO, SEV, HAL and ENF) 
Multi-gas* 

BFI %, BS%, SQI%, EMG% BFA* 

Cardiac output CO* 

Temperature (T2) via Ario module IR TEMP* 

Saturation pulse oximetry (SpO2) via external SoO2 module Ext SpO2* 

OXY-CRG, Alarm Recall, EVENT LOG, Bed to Bed and etc.  Other* 
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• Open the Package and Check  

 
Open the package and take out the monitor and accessories carefully. Keep the package for 

possible future transportation or storage. 

 

■ Check for any mechanical damage.  

■ Check for the existence of the power cable and accessories. 

■ In case of any problem, contact local dealer. 
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1.4 Keys and indicators 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1 2 

7 6 5 

4 

3 

1 

7 5 6 

4 

2 

3 

1 

6

6 

5 

4

4 

3 

7 

2 



1.  Introduction                                                                            

 

1-11 

 

 ① Alarm indicator 

If a physiological or technical alarm occurs, the alarm indicator will flash 

based on alarm level as follows: 

The alarm indicator flashes red in level 1, and flashes yellow in level 2. 

The indicator lights steady yellow in level 3. 

 ② Display screen 

Physiological parameters and waveforms are displayed on the screen. 

You can also use touch screen (optional) to operate the system. 

 ③ Key function All settings can be done via front panel’s keys and rotary knob. 

 ④ 
Power-on 

indicator 
This indicator turns on when the device is powered on. 

 ⑤ 
Battery 

indicator 

When the device is connected to AC power, the battery indicator shows 

the battery charging status. It is green when the battery is fully charged 

(at least 90%) and it is orange when the battery is being charged.  

 ⑥ On/Off Key 

Press this key to turn on the device and turn on the green indicator.  

When the monitor is on, press and hold the power key to turn off the 

monitor.  

 ⑦ Rotary knob 

This knob can be used to select and change the settings. Operations can 

be performed by turning it clockwise, counter clockwise or pressing it 

down.  
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• Front Panel Keys 

 

 

 

 
• The keys’ function is as follows: 

ALBORZ B9 

 

ZAGROS s 

 

ALVAND 

 

  

 

 

 

 

*Software (touch) keys at the bottom of the screen.  

 

Press to open HOME WINDOW (Please refer to Configuration Chapter for details).  Home Menu 

Press to access different pages of the system. Pages/Next Page 

Press to start recording of ECG signal and all numeric parameters by the central system 

or recorder connected to the monitor. Press it again to stop recording. 
Record 

Press to capture a picture of the screen and save it (This button is not applicable 

currently). 
Print Screen 

Press to freeze all signals on the screen. Press the key again to restore the signal 

sweeping. 
Freeze 

Press to start blood pressure measurement. Press it again to stop the measurement. Start/Stop 

Press to call up HOME/ALARM Window and change the alarm settings of each 

parameter. 
Alarm Limits 
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Press it to disable alarm for 120 s. If you press it again, the system will exit from 

silence mode and alarm sound will be enabled. 
Alarm Silence 

Press it to disable alarm for 120 s. If you press it again, the system will exit from 

silence mode and alarm sound will be enabled. 
Acknowledge 

This button is not applicable currently. Silence 

This button is not applicable currently. Audio Pause 

Press to call up ECG/LEAD Window and change lead setting. ECG Lead 

Press to call up ECG/GAIN Window and change gain setting. ECG Gain 

Zeroing procedure of IBP 1 BP1 Zero 

Zeroing procedure of IBP 2 BP2 Zero 

Zeroing procedure of IBP 3  F1 

Zeroing procedure of IBP 4 F2 

Press to call up HOME/TREND Window. Trend 

Press to call up NIBP/NIBP LIST Window. NIBP List 

Press to call up ARR LIST Window. Arr List 

Automatic adjustment of BP signal amplitude.  
BP ADJUST 

SCALE 

Displaying ECG in SIGMA window  SIGMA 

Opening the SETUP window  SETUP 

 Note 

• Some keys may not be used on your device. 

• In the Alvand series (V18, H18, H12), only the dimensions of the screen are different, 

and the functions of the keys and indicators are exactly the same in all three models. 
• If a new alarm occurs in the alarm silence mode, the device will exit the silence mode  

• For more information about the alarms of different parameters, refer to Appendix 2. 

Warning  

• Before using the system on the patient, user must check the keys’ function and make 

sure that they are in proper working condition as described above.  

• Always verify the audible and visible alarms when the monitor is powered on  

• To verify proper function of indicators, they light when the system is powered on 

(Please refer to Alarm chapter for details).   
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1.5 Connectors of Alborz B9 monitor 
 

• Left view  

 

  

Connector for CO catheter ① 

Connector for IBP1 transducer        ② 

Connector for IBP3 transducer    ③ 

Connector for Spo2 Sensor ④ 

Connector for ECG cable ⑤ 

Connector for NIBP cuff  ⑥ 

Connector for IR TEMP and Ext 

SpO2 sensors 
⑦ 

Connector for IBP4 transducer        ⑧ 

Connector for IBP2 transducer ⑨ 

Connector for TEMP2 probe ⑩ 

Connector for TEMP1 probe ⑪ 

Connector for CO2/ GAS and 

BFA sensors     
⑫ 

4 

5 

2 

3

4 

6 

1 

7 

8 

10 

9 

11 

12 
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• Right view  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Power Supply: 100-240 VAC, 50/60 Hz ① 

Jack, Equipotential grounding terminal for 

connection to the hospital's grounding system. 
② 

Monitor interface for external standard VGA 

color monitor  ③ 

250 V/3A Fuse ④ 

Central Network Interface:  

Data transmission between the central system 

and the bedside monitor 
⑤ 

Recorder ⑥ 

1 

2 

3 

4 

5 

6 
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1.6 Connectors of Zagros s monitor 
 

• Left view  

 

 

Connector for TEMP1 probe ① 

Connector for CO catheter   ② 

Connector for TEMP2 probe ③ 

Connector for IBP3 transducer    ④ 

Connector for IBP4 transducer        ⑤ 

Connector for Spo2 Sensor ⑥ 

Connector for ECG cable ⑦ 

Connector for NIBP cuff   ⑧ 

Connector for IBP2 transducer        ⑨ 

Connector for IBP1 transducer        ⑩ 

 

  

2

0 

10 

9 
7 

8 

6 

5 

4 

1

0 

3

0 
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• Right view  
 

Connector for CO2/GAS and BFA sensors ① 

Connector for IR TEMP and Ext SpO2 

sensors ② 

Recorder ③ 

Power Supply: 100-240 VAC, 50/60 Hz ④ 

 Jack, Equipotential grounding terminal 

for connection to the hospital's grounding 

system.   

⑤ 

 

  

 

 

 

 

 

 

 

 

 

• Rear view  

 
 

 

 

 

  

250 V/3A Fuse ① 

Central Network Interface:  

Data transmission between the 

central system and the bedside 

monitor 

② 

Monitor interface for external 

standard VGA color monitor  ③ 

1 

5 
4 

3 

2 

1 2 3 
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1.7 Connectors of Alvand monitors  
 

• Left view  
 

 

   

CO connector  ① 

IBP 1~4 transducer connectors  ② 

Ext. SpO2 connector  ③ 

CO2/GAS connector  ④ 

BFA connector  ⑤ 

ECG/RESP connector  ⑥ 

NIBP connector  ⑦ 

SpO2 (Masimo) connector  ⑧ 

TEMP 1~2 prob connector  ⑨ 

1 

2 

7 

6 

8 

9 

4 

 

3 

5 
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• Right and rear view  
 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Recorder  ① 

Battery compartment  ② 

  Equipotential grounding terminal for connection to the hospital's 

grounding system. 

 

③ 

Power supply socket  ④ 

Network socket ⑤ 

1 

2 

3 

4 

5 
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1.8 Built-in Battery 
The patient monitor is equipped with a rechargeable battery. The battery will be automatically 

recharged when the monitor connects to the AC INPUT. For more information about charge and 

discharge time of a fully-charged battery during normal usage, refer to chapter Technical 

Specifications.   

 

 

 

 

 Note 

• Normal usage of the device includes the below conditions:  Brightness is 

automatically set by system, ECG, RESP, SpO2 and TEMP measurements in Use, 

NIBP measurement every 15 minutes. 

• When the AC INPUT is plugged in, turning the system on or off does not have any 

effect on charging process of the battery.  

• Power saving and run-time of the battery decrease over time.  

• The factors like high environment temperature, the battery age, full discharging, high 

number of charge cycles and long- term storage (for months) will reduce “the battery 

power saving”. 

• The fuse on the side panel protects the battery during charging or when the system is 

not connected to AC INPUT.  

• When the fuse is damaged, the system cannot run on the battery power and the battery 

indicator flashes.  

Warning  

• If operating time with the battery is less than the specified time, the battery needs to 

be replaced. Please Contact local After Sale Service for battery replacement.  

• Use only the recommended batteries by the manufacturer. 

• Connect the monitor to the mains supply and check the battery indicator to ensure 

that the battery functions correctly.   

• If the battery malfunctions and the monitor stays off for a long time, date and time 

may be reset. 
• When the battery is running out of power, “Low Battery” alarm (audible and visual) 

with level III is activated. If user does not apply AC power to the monitor, level II 

and I alarms will be displayed respectively as the charge level decreases. Also, the 

corresponding messages will be shown in the message area.  

• If you are going to store the patient monitor or you don't want to use it for a long time 

(more than 10 days), remove the fuse from the system to prevent battery discharging.  
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1.9 Communication with Central Monitoring System  
The CMS (central monitoring system) is intended to conduct centralized monitoring of vital signs 

information from multiple monitors in hospitals or medical institutions. It is not intended for home 

use.  

The CMS is powerful software with high performance that constructs a monitoring network by 

connecting bedsides. By storing, processing, analyzing and displaying the bedsides information, 

the CMS is capable of providing a centralized monitoring for all patients that greatly promotes the 

efficiency and quality of the monitoring.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Warning  

• The patient monitor must be only connected to the manufacturer's Central system. 

• Use only the recommended central cable. 

• If the network cable plug is broken, please contact after sale service to replace it.  

 Note 

Waveforms, parameters and alarms of the CMS are only a reference for physicians 

and cannot be used directly for clinical treatment . 

Network 
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1.10 Getting Started 
The monitor can be installed on: 

 

✓ the wall mounting 

✓ the trolley  

✓ the desk 

 

• Place the battery fuse  

When you use the system for the first time, you should place the fuse on the rear panel. 

 

• Connect the Power Cable  

- Make sure the AC power supply complies with following specification: 100-240 VAC, 50 

/60Hz 

- Plug the power cable to power supply socket of the monitor. Connect the other end of the 

power cable to a grounded power receptacle.  

• Power on the Monitor  

Press POWER key to power on the monitor. At the same time a beep sound will be heard and 

yellow and red indicators light simultaneously. After 30 seconds or more that the system self-tests 

are performed, the main screen will be displayed and you can start monitoring.  

 

 
 

• Connect Patient Sensors  

 
Connect all the necessary accessories to the monitor and the patient. 

 

 Note 

Perform the following settings before monitoring:  

• New patient information (For details, please refer to chapter PATIENT 

INFORMATION) 

• Patient mode (Adult/Neonate/ Pediatric) before NIBP measurement 

• Alarm sound 

• Alarm limits 

• Zeroing before IBP measurement (For more information, see chapter IBP) 

• Pulse oximetry (For more information, see chapter SpO2) 

• RESP (For more information, see chapter RESP) 
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1.11 Environmental Requirements 
 

Follow the instructions below to ensure a completely safe electrical installation. 
 

The operating environment of the monitor must meet the specified requirements in this 

manual. The environment should be free from noise, vibration, dust, corrosive, flammable 

and explosive substances. Furthermore, to maintain ventilation, the monitor should be 

placed at least 5 cm away from around the cabinet.  

The Patient Monitor operates within specifications at ambient temperatures between 

5ºC and 40ºC. Ambient temperatures that exceed these limits could affect the accuracy of 

the monitor and cause damage to the modules and circuits. 
 

 
Grounding the patient monitor 

To protect the patient and hospital personnel, the case of patient monitor must be 

grounded. The patient monitor is equipped with a detachable 3-wire cable which grounds 

the instrument to the power line ground (protective earth) when plugged into an 

appropriate 3-wire receptacle. If a 3- wire receptacle is not available, consult the hospital 

electricians. If there is any doubt regarding the completeness of the protective grounding 

wire, the equipment must be operated with internal battery or DC input. 
 

 
Equipotential Grounding 

Protection class I instruments are already included in the protective grounding (protective 

earth) system of the room by way of grounding contacts in the power plug. For internal 

examinations on the heart or the brain, the Patient Monitor must have a separate 

connection to the equipotential grounding system. One end of the equipotential grounding 

cable (potential equalization conductor) is connected to the equipotential grounding 

terminal on the rear panel of the monitor and the other end to one point of the equipotential 

grounding system. 

The equipotential grounding system is for the safety function of the protective grounding 

conductor if ever there is a break in the protective grounding system. Examinations in or 

on the heart (or brain) should only be carried out in medically used rooms incorporating 

 Note 

• Check all the functions of modules that may be used and make sure that the monitor 

is in good connection.  

• Make sure that the battery indicator lights. If it does not light, check your local power 

supply and power cable connection. If the problem still exists, contact the local After 

Sale Service.  

• For any information about correct connection of accessories, refer to each module's 

chapter. 
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an equipotential grounding system. Check each time before use that the instrument is 

in perfect working order. 

 

 

 

 

 

 

 

 
 

Warning  

• Possible explosion hazard if the monitor is used in the presence of flammable 

anesthetic . 

• If any sign of damage is detected, or the monitor displays any error messages, do not 

use it on any patient.  

 Note 

• See the Environmental Specifications section of Technical Specifications chapter in 

this manual.  
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2-1 Display screen  

Patient monitor has a color LED display. The patient Parameters, waveforms, alarm messages, 
bed number, date, system status and error messages are displayed on the screen. 

The screen is divided into four areas:  
 Header Area 
 Waveform Area/ Menu Area 
 Parameter Area  
 Message Area  

 
The layout of areas of the screen may be different according to system settings. 

 
 

 
 
 
 

 
 
 
 
 

Main page in ALBORZ and ZAGROS monitors 

Header area Message area 

Parameters 
area  

Waveforms 
area 
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Main page in Alvand monitors 
 
Header area  
The Header Area is at top of the screen displaying operating state of the monitor and status of the 
patient. 
The parameters in Header Area are page number, bed number, type of patient (adult, pediatric or 
neonate), patient name, current date and time. 
The above information appears on the screen throughout the monitoring process. 
Other information of the Header Area comes up only with respective monitoring 
status. They are:  
 

 
Appears when the system is connected to Central system.  
 

 Appears when the system is recording. 

 Illustrates the remaining battery charge. 

 

Blinks along with a countdown timer (120 sec.) when the alarm silence button is 
pressed. 

Main page in ALVAND monitors  

Parameters area Waveforms area Software keys 

Header area Message area 
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Waveforms/Menus area  
All waveforms can be displayed at the same time. The waveforms from top to bottom are: 
ECG, SpO2, IBP1, IBP2, EEG and RESP/CO2/Multi-gas. 
Gain, filter, lead and sweep of the ECG are displayed as well. The three dotted lines from top to 
bottom show the highest scale, cursor and lowest scale of IBP waveform. These values can be 
manually set. 
All menus in monitor always appear at fixed areas on the screen. When a menu is 
displayed, some waveforms become invisible. The menu with regard to its size will cover 2, 3, 
4 or 5 waveforms. 

 
Parameters area 
Numeric values of each parameter are displayed at a fixed position on the screen and with a color 
corresponding to its waveform. The parameters values refresh every second, except that the 
NIBP and CO values refresh each time the measurement is over. 
 
Messages area  
Different messages are displayed based on alarm priority in this area. Background color changes 
for different alarm levels (I, II and III). 
 
 
 
 
 
 
 
 

 

 Note 

 In Alvand series, technical alarms are displayed on the left, and physiological alarms are 
displayed at the right side of the messages area.  

Red background – Black text  Level I alarm message  
Yellow background – Black text  Level II alarm message  
Cyan background – Black text  Level III alarm message  

If no alarm is triggered, the message will be displayed with gray 
background. 

 Note 

 When using the monitor, the screen should be protected from direct sunlight in order to 
get a clear view of what is displayed. 

 To make the monitor readable outdoor, transfer it to shade or a dark environment.   
 If the monitor is used outdoor, place it in a location that is not exposed to direct sunlight. 
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2.2 HOME WINDOW 
 
Patient care monitor has a flexible configuration. Press HOME/MENU key on the front panel or 
the rotary switch in Header area to enter HOME WINDOW and set configuration. The 
information about Setup, Module Setup and About menus is provided in this section. For more 
information about other items, please refer to respective chapter.  
 
 
 

 
 

 
 

SETUP 

Choose "SETUP" from HOME WINDOW to call up the following menu: 
 

 
 
 
 

Available options are "SOLAR" and "CHRISTIAN". CALENDAR 

 Note 

 The settings will not be changed by turning off the device or power failure. 
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Current date of monitoring. DATE 
Current time of monitoring. TIME 
Patient bed number (1-150). BED NUMBER 
Available options are "ADULT", "NEONATE " and "PEDIATRIC'                                                       PATIENT CAT. 
Ranges from 1 to 8 for 18" monitor, ranges from 1 to 6 for 10" and 12" monitors BACKLIGHT 
Available options for IBP: OFF are “PAGE1” to “PAGE 6” and for IBP: ON 
are “PAGE 1” to “PAGE 9” and "PUMP PAGE" MAIN DISPLAY 

The display screen turns off until a button is pressed or an alarm occurs. If Alarm 
Silence is activated, the display will not turn off. 

DISPLAY OFF 

Available options are 1 to 3 and OFF. TOUCH SOUND 
 

 
If you choose any option in this window, the system will load the factory settings of 
related parameter. (Refer to appendix I for factory settings of the parameters).  

LOAD DEFAULT 

To delete the stored parameters in the system.  CLEAR MEMORY 
 
 

 Note 

 The same pages and information are displayed on the second display.  

 If you choose LOAD DEFAULT, all your previous settings will be changed and the 
system will ask if you are sure to change settings by this message: 
 

ARE YOU SURE TO LOAD ECG DEFAULT? 

NO   YES 
 

 If you choose CLEAR MEMORY, all saved data will be deleted and a message will 
appear on the screen for each of above items that asks you whether to clear that item or 
not: 

 
ARE YOU SURE TO CLEAR TREND? 

YES                         NO” 
 

 
ARE YOU SURE TO CLEAR NIBP LIST? 
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 MODULE SETUP 
 
Choose "MODULE SETUP" from HOME WINDOW to call up the following window: 

 

MODULE COLOR 

Pick "MODULE COLOR" from MODULE SETUP window to call up the following window. 
You can set color of all parameters except ECG in this window. Select <DEFAULT COLOR> to 
restore default color of all modules as shown in the below figure. 

 

 
 

YES            NO” 
 

ARE YOU SURE TO CLEAR ARR LIST? 
YES            NO” 

 
ARE YOU SURE TO CLEAR ALARM RECALL LIST? 

YES            NO” 
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For each change in parameters color, the following message will appear on the screen that asks 
you whether to change color or not. 

ARE YOU SURE TO CHANGE COLOR? 
YES                                NO 

 

MODULE VERSION 
 
Choose "MODULE VERSION" from MODULE SETUP window to access the following 
window in which you can see version of Multimodule. 
 
                              

 
 

 
Choose “NETWORK SETUP” from MODULE SETUP window to call up the following window 
in which you can perform the Central system settings and see bedside and Central IP addresses, 
time of network connection and etc.  
SIGNAL QUALITY: The signal strength during WiFi connection of the bedside to the Central 
system. 
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MASIMO VERSION 
 
Choose “MASIMO VERSION” from MODULE SETUP window to call up the following 
window in which you can observe MASIMO module information. 
 

 

NIBP VERSION 
 
Choose “NIBP VERSION” from MODULE SETUP window to call up the following window in 
which you can observe NIBP module information.  
 
 

 
 

ABOUT   
Choose "ABOUT" in HOME WINDOW to call up the following window in which you can 
observe the system and manufacturer information and displaying battery type. 
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2.3 Page Configuration 
 

Page Configuration 

PAGES ECG 

S
P

O
2 

N
IB

P
 

T
E

M
P

 

R
E

SP
 

IB
P

 

G
A

S 

B
F

A
 

 

ECG Signals 
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P
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P1 Trace 1 ×  × ×      × ×   

P2 Trace 1,2   × ×      × ×   

P3 Trace 1..4   × ×      × ×   

P4 Trace 1..7   × ×      × ×   

P5 Trace 1..12   × ×      × ×   

P6 Trace 1,2 ×   ×      × ×   

P7  Trace 1 ×  × ×   ×   × × ×  

P8 Trace 1,2 ×  ×      × × ×   

P9 Trace 1 ×  × ×          

P10  

(PUMP PAGE) 
Trace 1 

× 
 × ×      × ×   

 
 
 If IBP module is disabled: 

1. The pages 7 to 10 will be removed.  

2. The space of IBP parameters is devoted to other parameters in the pages 1 to 6.  
3. DualSPO2 parameters are displayed in the page 6.  
 

  
 
 

 Note 

 To access PUMP Page, select SETUP from Home menu and then set MAIN 
DISPLAY to PUMP Page. 
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PUMP PAGE 

PUMP page is an operating mode that can be selected via SETUP menu. This page provides the 

following conditions depending on events occurring for ECG and IBP modules during open heart 

operation.  

1- The word “PUMP” is shown on ECG signal. 

2- If ASYSTOLE condition occurs, the message “ECG ASYSTOLE” will be shown and audible 

alarm with high level will be activated.  

3-You can disable the alarm sound by pressing Alarm Silence key, but the message “ECG 

ASYSTOLE” will remain on the screen.  

4- If other alarm except ASYSTOLE alarm occurs, audible alarm will sound corresponding to 

new alarm level.  

5-If “IBP Static Pressure” alarm occurs, SYS and DIA values will be removed and Mean value 

will be displayed in larger size.  

6-IBP scales are adjusted automatically and “AUTO SCALE: ON” appears on IBP signals.    

 

 
 
 
 

 

Warning  

 This page has specific usability and should be used only in the operating room. 

Pump Page 
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This chapter gives general information about alarm and related functions 
3.1 Alarm Categories 

Alarms can be classified into three categories: Physiological, Technical and Prompt messages. 
All alarm messages are displayed in the Message Area.  

Physiological alarms 

Physiological alarms also called patient status alarms are triggered by a parameter value that 
violates adjusted alarm limits or an abnormal patient condition. 
 

Technical alarms 

Technical alarms also called system status alarms are triggered by a device malfunction or a 
patient data distortion due to improper operation or mechanical problems. 
 

Prompt messages 

In fact, prompt messages are not alarm messages. In addition to physiological and technical 
alarm messages, the patient monitor displays some messages indicating the system status.  
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3.2 Alarm Level  
 
The Patient Monitor offers three levels of alarm.  
 
Level I alarm indicates the patient's life is in danger or the monitor under use has serious 
problems. It is the most serious alarm. 
Level II alarm means serious warning. 
Level III alarm is a general warning. 
The patient monitor has alarm level pre-sets for the parameters. You can also modify alarm level 
of each module in its own window. 
 

3.3 Alarm Modes  
Alarm messages, LEDs and sounds are designed in such a manner that can be recognized by the 
operator from a distance of 1 m. 
 

Display Screen  
 
When an alarm is triggered by a parameter, the parameter value will blink on the screen and 
alarm message with regard to its level will be displayed in different backgrounds. 

 

 

 

 

 

Alarm Indicator 
 
Alarm indicator flashes red for Level I alarm and yellow for Level II alarm and lights yellow for 
Level III alarm.  
 

Alarm Sound  
 
The alarm sound is activated in three levels: 

Red background – Black text  Level I alarm message  
Yellow background – Black text  Level II alarm message  
Cyan background – Black text  Level III alarm message  

If no alarm is triggered, the message will be displayed with gray 
background. 
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- Level I alarm sounds "DO-DO-DO--DO-DO" every 10 seconds; 
- Level II alarm sounds "DO- DO-DO" every 20 seconds; 
- Level III alarm sounds "DO-" every 30 seconds.  

 
 

 

3.4 Alarm verification  
 
During the monitor is being powered on, audible and visible (yellow and red indicators) alarms 
will be self tested.  
The monitor beeps every time it is powered on and yellow and red indicators light concurrently. 
The indicators turn off after the monitor is powered on. If no beep sound is heard or no alarm 
indicator lights, do not use the monitoring system on any patient and notify After Sales Service.  
 

3.5 ALARM  
Pick "ALARM" from HOME MENU to call up the following window: 

 

 

 Note 

 When alarms of different levels occur at the same time, the alarm LED prompts the 
alarm of the highest level (red color) and the other alarms are displayed alternately in a 
background color corresponding to their levels. 

 If two or more alarms of the same level occur simultaneously, the alarm messages will 
be displayed alternately. 
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■ ALARMS ON/OFF 

Pick "ON " to enable all physiological alarms. 
Pick "OFF" to disable the alarm functions such as audio alarm, parameters blinking and alarm 
light indicator. In "OFF" mode, there will be  symbol beside all parameters. This function 
changes alarm settings of all parameters, but you are able to turn on/off alarm of a specific 
parameter in its own window.  
 

 
 
■ ALARM FREEZE 

Pick "ON" to freeze all related signals when parameter's value violates adjusted alarm limits. In 
freeze mode, press "Freeze" button on the front panel to restore the waveform refreshing.  
Pick "OFF" to disable ALARM FREEZE. 
 
■ ALARM VOLUME 

Pick "ALARM VOLUME" to set the volume of alarm sound. The selection ranges from 1 to 7. 
1 represents the lowest volume and 7 represents the highest volume. The sound pressure in front 
of the monitor and at the distance of 1m:in the range of 47 dB(A) to 69dB(A) depending on the 
selected volume. 
 

 
 
 
 
 
 
 
 
 

 Note 

 If the monitor detects situations like ASYSTOLE or APNEA, alarm will be activated 
even when it is in "OFF" mode.  

 When a technical alarm occurs, you can press Alarm Silence key to disable the alarm.  

 Note 

 All other settings in this menu are about alarm ON/OFF and alarm high and low limits 
of measurable parameters. You can set these items in the related parameter menu. 
Refer to each module‘s chapter for details. 
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3.6 Alarm Silence Key  
 
Pressing the "Alarm Silence" key can suspend all alarm sounds for 2 minutes. Message 
"ALARM SILENCE" prompts in the Header Area for 120 seconds. During the 2 minutes, if new 
alarm occurs, the Silence status will be terminated and both audible and visible alarms are 
triggered. If within the 2 minutes of alarm suspension the operator presses "Alarm Silence" key, 
the alarm suspension status will be ended and the normal alarm status resumed immediately.  

Pressing the Alarm Silence key will disable the current technical alarm and will change the alarm 
message background color to gray. If a new technical alarm occurs in this condition, the silence 
mode will be terminated and both audible and visible alarms will be triggered. 

User should identify the alarm causes. You will find the alarm messages of each module in its 
own chapter. When an alarm occurs, take the actions below: 
 
1. Check the patient's condition. 
2. Press Silence button, if necessary. 
3. After removing the alarm cause, enable the alarm sound. 
 

 

3.7 Alarm Causes  
 
The alarms are triggered by a parameter or by technical problems of the patient monitor. The 
delay time from an alarm occurrence to alarm manifestation (parameter blinking, alarm message, 
alarm sound) is less than 1 second (Delay time of APNEA alarm is corresponding to APNEA 
LIMIT setting in RESP menu) 
 

Warning  

 The alarm settings including priority, limits and volume should be done with regard 
to the patient and environment conditions in a way that the patient life is not 
threatened and reoccurrence of alarms is prevented. 

 Note 

 APNEA alarm is delayed according to configurations for APNEA LIMIT in RESP 
menu. 
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4.1 Enter Patient Information 
 

Choose "PATIENT INFORMATION" from HOME WINDOW to call up the following window: 

 
Press "NEW PATIENT" to enter new patient information. The below confirmation message will 
appear.  
 

ARE YOU SURE TO CLEAR ALL DATA? 
YES                   NO 

 
If you select YES, ARR LIST, NIBP LIST, TREND and BFA TREND will be cleared and 
PATIENT CAT will be set to ADULT mode.  
The information window is as follows: 
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4.2 Edit Patient Information 
 
Press "EDIT" to edit the previous patient information. 
 

 
Pick an item to call up the following window in which you can input data:  
 

 
 

Patient name (up to18 characters) NAME 

Hospital ID for patient (up to18 characters) PATIENT ID 
Date of the birth BIRTH DATE 

Available options are MALE and FEMALE GENDER 

Available between 0.5 to 300 Kg WEIGHT 
Available between 20 to 250 cm HEIGHT 

Physician name (up to 16 characters) DR.NAME 

Hospital name (up to 16 characters) HOSPITAL 

Hospital ward name (up to16 characters) WARD 
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5.1 GENERAL 
 

Monitoring the ECG produces a continuous waveform of the patient's cardiac electric activity for an 

accurate assessment of his current physiological state. The process of depolarization and 

repolarization of the myocardium generates electric potential that are sensed by ECG electrodes on 

the skin. These electrodes are typically attached to the patient's right arm, left arm and left leg. The 

monitor processes and amplifies these signals and presents the ECG waveform on the screen. 

Only proper connection of the ECG cables can ensure satisfactory measurement. 

Normal QRS complex involves: 
 

 
ƴ Tall R-wave completely above or below the baseline 

ƴ T-wave less than one-third of the R-wave height. 

ƴ P-wave smaller than the T -wave. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Standard ECG waveform 
 

 
 
 
 
 
 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

Warning  

�x This device is defibrillator proof, and this feature requires use of manufacture 

specified accessory including electrodes, lead wires, and patient cable. 

�x  

�x Do not touch the patient, bed, table or the monitor during defibrillation. 

�x  

�x   Interference from a non-grounded instrument near the patient and/or ESU 

(ElectroSurgical Unit) interference can cause the waveform inaccuracy. 

�x  

�x Select patient mode carefully, because QRS detectionôs thresholds and 

algorithms are working different in Adult and Neonate modes.  
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