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Preface 
This Manual is intended to provide information for health care professionals specialized in mechanical ventilation 
and for the Biomedical Engineering Department trained in servicing this type of device. 
 
Abbreviations/Definitions 

 
Warnings, Cautions, and Notes 

 

°C stands for the unit used to measure temperature, 
Degree Celsius.  

A is the symbol for ampere, the unit of electrical 
current. 

AC stands for alternating current. 

ACV-V stands for Assist Control Ventilation Volume 
Mode. 

ARDS stands for acute respiratory distress 
syndrome. 

AW stands for the airway. 

B/V Bacterial and viral filter. 

Bpm stands for the patient’s breaths per minute. 

cm H2O stands for the centimeter of water unit of 
pressure, equal to about one hPa. 

CMV stands for Continuous Mandatory Ventilation, a 
mechanical ventilation mode. 

COVID-19 is the disease caused by the virus 
SARS-CoV-2, also called coronavirus. 

FiO2 stands for Fraction of Inspired Oxygen. 

HEPA stands for High-Efficiency Particulate Air. 

HMEF stands for Heat Moisture Exchanger Filter. 

Hz Frequency measured in hertz, an international 
unit of measure where one hertz is equal to one 
cycle per second. 

I:E stands for Inspiratory to Expiration ratio. 

IFU stands for Instructions for Use. 

kPa The kilopascal is an x1000 multiple of the 
Pascal unit, the SI unit for pressure; one kilopascal 
equals 1,000 pascals. 

L/min stands for liters per minute. 

LCD stands for Liquid Crystal Display. 

m stands for meter, the SI unit of length. 

mL stands for milliliter, a derived SI unit of volume. 

MRI stands for Magnetic Resonance Imaging. 

O2 % refers to the percentage of oxygen in the gas 
delivered to the patient. 

O2 stands for oxygen. 

Pa stands for pascal, the derived SI unit of pressure 
(1 Pa = kg/m s2). 

P-ACV stands for Pressure Assist Control Ventilation 
Mode. 

PCV stands for pressure control ventilation. 

PEEP stands for positive end-expiratory pressure. 

PIP stands for peak inspiratory pressure. 

PSI stands for unit of pound per square inch. 

S.A. de C.V. stands for variable capital corporation.  

SI stands for the international system of units. 

SIMV-P stands for synchronized intermittent 
mandatory ventilation mode with pressure support. 

SIMV-V stands for synchronized intermittent 
mandatory ventilation mode with volume support. 

Trigger refers to the mechanism through which the 
Ventilator senses patient inspiratory effort and 
delivers gas flow or a machine breath in concert with 
the patient’s inspiratory effort. 

V stands for volt.  

VDC stands for volts direct current. 

VT stands for tidal volume. 

W stands for watt, the derived SI unit of power. 



 

Warning Symbols 
This Manual uses symbols and three special indicators to convey information of a specific nature: 
 

 
 

Table 1 
 
The following list covers safety considerations, special handling requirements, and regulations that govern the 
use of the VSZ-20-2 Ventilator. 

 

WARNING 
 

Indicates a condition that may put the patient or Ventilator operator at 
risk. 

   

CAUTION 
 

Indicates a condition that can damage the equipment. 

   

NOTE 
 

Indicates points of particular emphasis that make the operation of the Ventilator 
more efficient or convenient. 

SYMBOL DEFINITION SYMBOL DEFINITION SYMBOL DEFINITION 

 

Caution 

 

Warning 
 

Information 

WARNINGS 

 

VERY IMPORTANT 
DO NOT operate the Ventilator without installing viral/bacterial filters in the 
atmospheric air and exhalation intakes. 

 

The Ventilator is intended for use ONLY by licensed and trained respiratory health 
care professionals. 

 
The barometric pressure value must be determined according to the altitude (in feet) of 
the facility in which the Ventilator will be used. (See Adjust Pressure in Section 6.1.2. 
Parameter Settings). 

 
The breathing circuit components are single-use only. They must not be reused. 



 

Table 2 

Training in the use of the Ventilator will be voluntary only. All VSZ-20-2 Ventilator users must be 
qualified as respiratory therapy or medical health care professionals trained in the use of ventilators 
and providing respiratory care. 

The training will consist of these Instructions for Use (IFU), a Quick Reference Guide. 

 

Components of Information for Users 
This section refers to elements providing relevant information to users. The following list 
indicates the sections in this Manual containing components of information for users. 

● Images 
○ Section 3.2. Ventilator Parts Diagram 
○ Section 4.2. Breathing System Connection to Patient 
○ Section 6.1.2. Parameter Settings 
○ Section 6.1.3. Ventilation Mode Setting 

 

 

Do not cover the Ventilator or put it in a position that affects its proper operation. 

 

Always ensure immediate access to an alternative means of ventilation, ready to use, 
to reduce the patient’s risk of death or serious health impairment. 

 

Do not add attachments or accessories to the Ventilator that contravene their 
instructions for use, as the Ventilator may not function properly, which may result in the 
patient’s death or serious health impairment. 

 

The Ventilator should not be used in a hyperbaric chamber. Such use could cause 
the Ventilator to malfunction resulting in the patient’s death or serious health 
impairment. 

 

The Ventilator should not be used with nitric oxide. Such use could cause the 
Ventilator to malfunction resulting in the patient’s death or serious health impairment. 

 

The Ventilator should not be used with inlet gases not specified for use with the 
Ventilator, such as helium or helium mixtures. Such use could cause the Ventilator to 
malfunction resulting in the patient’s death or serious health impairment. 

 

The ventilator accuracy can be adversely affected by the gas added by the 
use of a pneumatic nebulizer. 

 

Remove all ventilator intake protector covers before starting to operate the 
Ventilator. Failure to do so may cause serious damage to the device. 



 

○ Section 6.2 Assignment of Ventilator Parameters 
○ Section 7.1. Continuous Mandatory Ventilation (CMV) 
○ Section 7.2. Assist Control Ventilation (ACV) Mode 
○ Section 7.3. Synchronized Intermittent Mandatory Ventilation Mode with Volume         

Support (SIMV-V) 
○ Section 7.4. Pressure Control Ventilation (PCV) 
○ Section 7.5. Pressure Assist Control Ventilation (P-ACV) Mode 
○ Section 7.6. Synchronized Intermittent Mandatory Ventilation with Pressure        

Support (SIMV-P) Mode 
○ Section 8.2. Temporarily Silence Alarm 
○ Section 8.3. Reset/Turn Off an Alarm 
○ Section 5.2. Stop Mechanical Ventilation 

● Tables 
○ Section 4.2.1. Patient Breathing Circuit Assembly 
○ Section 6.1.2. Parameter Settings 
○ Section 8.1. Alarm Parameters 

● Diagrams 
○ Section 4.2.1. Patient Breathing Circuit Assembly 

Product Conventions 
This section refers to the conventions or units of measurement used to measure the VSZ-20-2 
Ventilator parameters. 

 

 

Convention (abbreviation) Description 

Amperes (A) Base unit of electric current in the SI 

Breaths per minute (bpm) Number of breaths a person takes in a specific period 

Centimeters of Water 
(cmH2O) 

Unit of pressure 

Degrees Celsius (°C) SI unit of temperature on the Celsius scale 

Hertz (Hz) SI derived unit of frequency 

Kilopascal (kPa) SI unit for pressure (kg/m s2); one kilopascal equals 1,000 
pascals. 

Meter (m)  SI unit of length 

Milliliter (mL) SI unit of volume 

Pascal (Pa) SI unit for pressure (kg/m s2) 

Percentage (%) In mathematics, a percentage is a number or ratio expressed as 
an equal fraction of 100 

Pound per square inch (PSI) Pressure resulting from a force of one pound-force applied to an 
area of one square inch relative to ambient atmospheric pressure 



 

Table 3 

User Information Conventions 

This section refers to the conventions or units of measure used to display parameters that users 
have access to when utilizing the VSZ-20-2 Ventilator, which is presented below. 

 

 

Second (sec) SI unit of time 

Volt (V) SI is the derived unit for electric current 

Watt (W) SI unit of power 

Parameter (Abbreviation) Convention/ 
Unit Used 

Description of the 
Convention/Unit Used 

Positive End-Expiratory Pressure 
(PEEP) 
 

 
 
 
 
 

Centimeters of 
Water (cmH2O) 

 

 
 
 
 
 
 

Unit of pressure 

Peak Inspiratory Pressure (PIP) 

Sensitivity 

Maximal peak pressure 

Positive pressure 
Minimum PEEP 

Inspiratory pressure 

Plateau Second(s) SI unit of time 

Inspiratory time 

Expiratory time 

Exhaled Tidal Volume (VTE)  
Milliliter (mL)  

SI unit of volume 

Tidal volume (VT) 

Respiratory rate (FREQUENCY) Breaths per 
minute (BPM) 

Number of breaths a person takes 
in a specific period 

Fraction of inspired oxygen (FiO2) Percentage (%) In mathematics, a percentage is a 
number or ratio expressed as an 

equal fraction of 100 Rise time 

Time ratio 
Inspiratory:Expiratory (I:E) ratio 
 

1:1 Entity-relationship (ER) model. A 
binary relationship is when two 

entities participate. 



 

Table 4  

 

System and Information Updates 
This section refers to software and information updates as those provided in the Manual. Please call                
the support line at +52 (55) 8896 9123 for further information. 

 
Manufacture Date and Life Cycle 
This device was manufactured in July 2020. Its estimated life cycle is one year after its manufacture or 
the duration of the COVID-19 pandemic, as long as the device’s operation is kept in proper working 
order. 

 
Manufacturer 

 
Accessories and Supplies 

 

 

 

METALSA S.A. de C.V. 
Carretera Miguel Alemán Km 16.5 
El Milagro 
66600 Apodaca, NL 
México  
Telephone +52 (81) 8369 7400  

 

Model 2 

Accessories to 
be included in 
the acquisition 

1. Disposable patient circuit based on medical needs 

2. Two disposable Viral/Bacterial filters 

3. One filter/artificial nose per circuit 

4. UPS with 30-minute backup capacity 

5. High-pressure oxygen hose 

6. Operation Manuals in the Spanish language (QR Code) 

7. Service Manual (QR Code) 

Consumables to 
be considered 
after purchasing 
the equipment 

1. Disposable/reusable patient circuits 

2. Artificial nose and filters 

3. O2 cell 

4. Oxygen hose 



 

Table 5  

Customer Service 
● Please call the support line at +52 (55) 8896 9123 with your questions about the Ventilator’s 

installation, settings, operation, or maintenance. 

Troubleshooting 

 

Problem Probable Cause Possible Solution 

Ventilator 
won’t start up 

UPS cord is unplugged, or cord 
from UPS to mains is 
disconnected. 
 
UPS is not on. 
 
 
UPS battery fully discharged or 
UPS is damaged. 
 
 
Damaged fuse. 
 
Damaged VCC (Voltage 
Common Collector) source. 

Check to confirm that the power supply cable to 
the UPS or the UPS to the electrical network is 
well connected, and there are no cuts in any 
segment. Check to confirm that UPS led line is 
on. Press the UPS power button if it is off. 
 
Check the connection to the power supply 
cables. Connect the Ventilator directly to the 
mains or an external backup system. 
 
Check the physical condition of the fuse and 
replace it with a new fuse, if possible. 
 
Change the source. 

Ventilator is 
not working 

The device is off 
 
 
 
Leakage in the circuit. 
 

 

Check to confirm that the equipment is 
connected to the loaded UPS and verify that the 
power button is in the on position I. 
 
Check the connection of the patient circuit to the 
expiratory and inspiratory branches. 
 
Press the START VENTILATION button on the 
screen. 
 
Check to ensure there are no visible obstructions 
in the air intake on the device’s right-hand side. 

Ventilation has not begun. 
 

Obstruction in the air intake. 

Device 
stopped 
providing the 
requested 
volume 
values 
 

Obstruction in the inspiratory 
circuit. 
 
Flow sensor uncalibrated. 
 
Wrong barometric pressure 
selection. 
 
 
Leakage in the circuit. 
 

Confirm that there are no unexpected restrictions 
in the ventilation circuit. 
 
Calibrate flow sensor. 
 
Select the barometric pressure according to the 
altitude (in feet) of the facility in which it is being 
used. 
 
Check the connection of the patient circuit to the 
expiratory and inspiratory branches. 



 

 

 

HIGH 
respiratory 
rate 

The monitored respiratory rate 
is higher than the set rate. 

Check to see if the patient is comfortable, is not 
anxious, and has no respiratory failure signs. 
 
Check the ventilator breathing circuit for a leak 
that could cause self-cycling. 
 
Control the trigger setting (low sensitivity level). 
 
Speak to the patient’s physician. 

LOW 
respiratory 
rate 

The monitored respiratory rate 
is lower than the set rate.  
 
The patient has shallow 
breathing or may not be 
breathing at all.  
 
The spontaneous/assist 
breathing trigger phase variable 
is not sensitive enough. 
 
The selected Inspiratory Time 
and/or Breathing Rate values 
exceed the Ventilator’s 
mechanical limits. 

Check the patient. 
 
Adjust the breathing trigger.  
 
Check the setting of the lower alarm limit. 
 
Increase ventilatory support. 
 
 
 
 
Select values according to the specified maximum 
limits, e.g., decrease rate or inspiratory time. 

HIGH O2 % The measured oxygen 
concentration is above the 
setting by 15 percentage points 
two minutes after being set to 
any value. 

Check the oxygen meter sensor and recalibrate. 
 
Ventilate the patient manually. 
 
If using a flow meter, confirm the reading at 15 
LPM. 

LOW O2 % The measured oxygen 
concentration is above the 
setting by 15 percentage points 
two minutes after being set to 
any value. 

Check the oxygen meter sensor and recalibrate. 
 
Check the patient. 
 
Check the oxygen supply. 
 
Ventilate the patient manually. 
 
Disconnect the patient from the Ventilator and 
contact the appropriate health care personnel.  

High 
inspiratory 
pressure 
 

 

There are obstructions in the 
breathing circuit or the 
inspiratory and/or expiratory 
filters. 
 
The recurring appearance of 
the high inspiratory pressure 
alarm displayed on the screen. 
 

Check the patient. 
 
Check the ventilation circuit and filters for kinks or 
obstructions. 
 
Drain excess water from the tubes. 
 
Look for excess secretions in the patient’s airway. 
 



 

 

Could be caused by the 
patient’s continuous cough. 

If none of these options work, disconnect the 
patient from the Ventilator, and contact the 
appropriate health care personnel. 

Low O2 
pressure 
 

Low oxygen supply pressure.  
 
Ventilation can be maintained 
by lowering the O2 percentage. 

Check the patient. 
 
Check the integrity of the oxygen supply and its 
connections. 
 
Increase oxygen supply pressure if necessary. 

Air supply 
failure 

Fresh gas inlet or air intake is 
clogged. 

Clear clogged supply inlet and restart ventilator. 
 
Check to ensure that there are no visible 
obstructions in the air intake on the device’s 
right-hand side. 

HIGH Tidal 
volume 

The VT provided exceeds the 
user-defined limit by 25% for 
five consecutive breaths.  
 
 

Check the volume and respiratory rate settings, 
disconnections in the breathing circuit, and the 
patient’s airway. 
 
Check for exhalation valve failure. 
 
Assess whether the patient is anxious, breathing 
deeply, or the upper VT limit is set too low.  
 
Replace the breathing circuit, if possible. 
 
The expiratory flow sensor requires calibration. 
Disconnect the patient from the Ventilator and 
contact the appropriate health care personnel. 

LOW tidal 
volume 

The VT provided is below the 
user-defined limit by 25% for 
five consecutive breaths. 
 
There could be a leak in the 
patient connection or breathing 
circuit. 

Check the volume set for possible leaks or 
disconnections in the breathing circuit and the 
patient’s airways. 
 
Check to ensure that there are no kinks or 
obstructions in the breathing circuit or patient’s 
airway. 
 
Look for excess secretions in the patient’s airway. 
 
Evaluate whether the patient is resisting the 
Ventilator, asynchrony, or the target PIP is set too 
low.  
 
The expiratory flow sensor requires calibration. 
Disconnect the patient from the Ventilator and 
contact the appropriate health care personnel. 

LOW PEEP The PEEP value calculated by 
the Ventilator is lower than the 
alarm limit selected by the 
operator. 

Check the patient. 
 
Check tubes for possible leakage. 
 



 

Table 6 

 

Check the integrity and position of the PEEP 
valve found in the upper section of the Ventilator. 
Readjust if necessary. 
 

The device is 
not working 

Failed during the self-test 
routine. 
 
Corrupt or missing micro SD 
memory. 

Restart the Ventilator. 
 
Contact the person responsible and/or the 
technical service team. 

Self-diagnosis 
failure 

The Ventilator detected a fault 
in an I:E valve sensor. 
 
Ventilator detected a piston 
sensor fault. 
 
Ventilator detected a pressure 
sensor fault. 
 
Self-diagnosis was carried out 
with the ventilation circuit 
connected. 

Restart the Ventilator.  
 
Call the appropriate personnel. 
 
Make sure that the ventilation circuit is 
disconnected. 
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1. Introduction 
1.1. Presentation 
This Manual provides information about the VSZ-20-2 Ventilator. 
Please read carefully before using the Ventilator.  
 

1.1.1. Main Features 
This Manual is divided into three main sections: 

● The Installation Reference Manual that provides technical information        
about how to install the Ventilator, as well as its operating specifications, and             
requirements. 

● The User Manual explains how to operate the VSZ-20-2 Ventilator and           
provides instructions and guidance to assist the user during the different           
phases of the operation. 

● General information annexes on ventilation and inhalation therapy.  
 
1.1.2. Intended Use 
The VSZ-20-2 invasive mechanical Ventilator is indicated for use in patients with mild and              
severe ARDS.  

The Ventilator is only for use in Intensive Care Units or hospitals. It is not suitable for use in                   
emergencies or ambulances.  
 
It is suitable for use in intensive care of patients, operated by health care personnel with basic                 
knowledge of mechanical ventilation and first aid technicians under the direction of qualified             
health care professionals. 

1.2. Proper Operation 
The VSZ-20-2 Ventilator is made with a modular design intended to ensure operational safety and               
reliability, and simplify maintenance. 
 

 
2. Safety 
This section provides important considerations on the risks resulting from the incorrect use of the               

VSZ-20-2 Ventilator, in accordance with the safety regulations listed above. 

 
 
 

2.1. Basic Safety  
● Before using the device, you should read the entire Manual. Handling the Ventilator without first               

understanding its functionalities can put its operation at risk. 

● The VSZ-20-2 Ventilator is designed for use only by qualified personnel. 
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● Before using the Ventilator on a patient, you must test the device under normal operation               

conditions to ensure its proper function. 

● Do not use the Ventilator if it has been damaged or is missing a component that affects its                  

operation. 

● Do not make changes to the Ventilator without authorization from the manufacturer. 

● The VSZ-20-2 Ventilator is not designed to serve as a comprehensive monitoring device and              

does not activate an alarm for all types of situations that put the patient at risk. 

● Please call the support line at +52 (55) 8896 9123 with your questions related to the Ventilator’s                 

installation, settings, operation, or maintenance. 

● Should there be a problem with the Ventilator while in use, disconnect it from the patient                

immediately and contact the appropriate personnel. 

2.2. Electrical Safety 
● When the Ventilator is connected, the power cables must be positioned in such a way as to                 

avoid accidental disconnection. 

● Always use an AC power supply with a ground pin connection. Do not connect the Ventilator to                 

an electrical outlet controlled by a dimmer or wall switch. Never use adapters when connecting               

the Ventilator to the AC power supply. Always connect the plug directly into the wall socket. 

● Do not use any type of extension cords or adapters. The power cord and plug must be intact                  

and undamaged. 

● Carefully position the ventilator circuit, patient cables, and external power cables to reduce the              

possibility of them becoming tangled in the patient and causing strangulation.  

● Do not use the unit during MRI procedures unless the Ventilator has an “MRI-safe under certain                

circumstances” label. 

2.3. Fire Protection  
● In the event of a fire or a burning smell, immediately disconnect the Ventilator from the oxygen                 

supply and the electrical power source.  

● To ensure electrical protection and avoid risk of leakage, never replace the fuse of this device.                

The incorrect replacement of a fuse represents a risk to the operation of the equipment and to                 

the safety of the user and patient. 

2.4. Mechanical Safety  
● To avoid damage to ventilator parts when moving, push it gently during transport. 
● Do not block the ambient air, oxygen, expiration and inspiration vents of the Ventilator to avoid                

equipment malfunction. 
● Place the Ventilator on a level surface to prevent the Ventilator’s movement while in use. 
● Before starting to use the mechanical Ventilator, be sure to apply the wheel locks to keep it from                  

rolling during use. 
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2.5. Protection of the Ventilation Equipment  
● Do not use the equipment if it is not operating within the specifications established in this                

Manual. Should this not be the case, discontinue use and call the support line at +52 (55) 8896                  
9123. 

● Check the Ventilator daily to make sure there are no signs of wear and tear of the components                  
that could affect its performance. 

● Use only medical gases (dry and free from contamination) to avoid internal damage to the               
equipment and patient risks. 

● Protect the ventilator circuit from fluids or other biological materials. 
● When in operation, never cover or position the equipment in a way that blocks its air cooling                 

inlets and outlets.  
● Do not use the Ventilator if it has been damaged or is missing a component that affects its                  

operation. Report all irregularities to the Area Lead. 
● Never operate this equipment in direct sunlight or heat. 
● Do not place containers with liquids or heavy objects on top of the Ventilator. 
● The Ventilator is not liquid-proof. 
● Do not use sharp materials on the touch screen. Operate the Ventilator only with your hands. 

 

2.6. Compatible Products  
● When using other equipment with this Ventilator, check the instructions supplied with that 

equipment before using it with this Ventilator.  

 
 
  

18 
 



 

2.7. Symbols 
This Manual uses symbols and three special indicators to convey information of a specific 
nature: 
 

 

Table 2.7 
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WARNING 
 

Indicates a condition that may put the patient or Ventilator operator at risk. 

   

CAUTION 
 

Indicates a condition that can damage the equipment. 

   

NOTE 
 

Indicates points of particular emphasis that make operation of the Ventilator 
more efficient or convenient. 

SYMBOL DEFINITION SYMBOL DEFINITION SYMBOL DEFINITION 

 

 

Caution 

 

Warning 
 

Information 

 

 

Consult the IFU 

 
 

 

Do not Reuse 

 

Temperature Limit 

 

Serial Number 

 

Model Number 

 

Lot Number 

 

Manufacture 

 

Humidity Limit 

 

 
Atmospheric 
Pressure Limit 

 
Manufacture Date 

 

Expiration Date 
 

Prescription Only 



 

2.8. User Interface  
This section refers to the terms displayed on the VSZ-20-2 Ventilator screen according to each 
situation, in terms of the visualization of graphs, values, alerts, alarms, and out-of-range values. See 
Section 8. Alarms for information on the VSZ-20-2 Ventilator alarms, selection of the corresponding 
screen, the number of times the indicator blinks, and the colors displayed.  
 

2.9. Control Effects 
This section refers to the visual indicators corresponding to the alarm trigger; that is, the sound emitted 
and how often it is reproduced by the VSZ-20-2 Ventilator to help users identify the alarms and natural 
sounds of the device. See Section 8.1 Alarm Parameters for further information.  
 

2.9.1. Audible Alarms 
When an alarm is triggered, an intermittent buzzer will go off, unless it is silenced for two 
minutes. See Section 8.1 Alarm Parameters and Section 8.2 Temporarily Silence Alarm for 
further information. 

 
2.10. User Safety  

● Before using the VSZ-20-2 Ventilator in patients, it is essential to read and understand all the 

information provided in this Manual. Using this device before fully understanding its 

characteristics and functions results in risky conditions for the patient, the user, and the device 

itself. 

● After reading the Manual, keep it in an accessible place for future reference. 

● Never use this Ventilator in contravention of the specifications contained in this Manual. If in 

doubt, call the support line at +52 (55) 8896 9123. 
● Do not use the Ventilator if it is not operating within the specifications established in this Manual. 

Should this not be the case, discontinue use and call the support line at +52 (55) 8896 9123. 
● This equipment must be handled and operated only by properly trained professionals. 

● To avoid electrical shock hazard, do not remove insulating covers from the device. 

● This device is not designed for use in explosive atmospheres. 

● Do not touch components of the device displaying the ESD warning symbol. 

● This Ventilator is a life support equipment. Never entrust its maintenance to an unauthorized 

technician. Do not perform maintenance procedures on your own. In case of problems or 

difficulties, call the support line at +52 (55) 8896 9123. 
● Original mechanical and electronic parts must be used for all scheduled and corrective 

maintenance activities.  
● There is a risk of explosion if used in the presence of flammable substances combined with air, 

environments enriched with oxygen or nitrous oxide.  
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2.11. Accuracy of Measurement 
The accuracy of the measurements is within the tolerances allowed by COFEPRIS, Mexico’s Federal              
Committee for Protection from Sanitary Risks. 

3. Description of the Device 
3.1. Overview 

The VSZ-20-2 is a life support mechanical ventilator intended to replace pulmonary ventilation in              
patients with mild and severe ARDS. It is portable and easy to use, controlled by volume or                 
pressure, in the assisted mode. It is designed for clinics and establishments caring for patients               
with limited infrastructure. It can be used with an O2 tank, as it has an ambient air supply system.                   
It is suitable for use with patients in intensive care, operated by health care personnel with                
knowledge of mechanical ventilation and first aid technicians under the direction of qualified             
health care professionals. 

 
3.1.1. List of Components 

 
1. NEMA 23 stepper motor 
2. Volume supply piston 
3. LCD resistive touch screen 
4. Cooling fan 
5. Endless screw 
6. Oxygen inlet 
7. Ambient air intake 
8. Physical power button 
9. 2A 250V fuse 
10. Viral bacterial (B/V) filter 
11. Pressure sensor 
12. Two presence sensors for the I:E valve 
13. Piston position sensor 
14. Mixing valve 
15. Inhalation double check valve 
16. Inspiratory/expiration valve 
17. PEEP Valve 
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18. FiO2 supply control solenoid valve 
19. Oxygen supply pressure regulator 
20. Standard mechanical ventilation circuit 
21. Y connector 
22. HMEF 
23. External system and/or accessories with standard intakes required for invasive 

ventilation 
24. O2 supply pressure sensor 

 

3.2. Ventilator Parts Diagram 
3.2.1. Power Socket and Power Switch 
To start up the equipment, it is essential to ensure that it is connected to a grounded outlet. To 
turn the equipment on/off, press the switch on the back of the device. 

Figure 3.2.1. On and off controls  

Warning.  The backup battery lasts 30 minutes and should be used only during patient transfer or in the event of a 
power failure. Therefore, ensure connection to a 120V electrical network and make sure that the stop button is not on. 

 
3.2.2 Connection to the Oxygen Supply 

 
 
Figure 3.2.2.Oxygen inlet 
 
Connect the Oxygen inlet to a flow meter set at 15 LPM. Otherwise, 
connect to a wall outlet between 50 and 100 psi with a guaranteed 
flow of 15 LPM. Exceeding 100 psi will cause irreversible damage 
to the device. 
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 I = On O = Off 



 

3.2.3. Ambient Air Inlet 
 
Permit the entry of ambient air for the patient’s breathing cycle. A 
viral/bacterial filter must be connected to this port at all times. 
 

 
Figure 3.2.3. Ambient air intake 

 
 
 
 

3.2.4. End-Expiratory Pressure Control  
 

Assign the end-expiratory pressure (PEEP) by turning the knob at the top of the device to assign 
the patient’s end suction pressure. Validate the pressure with the PEEP variable on the ventilator 
screen (see Section 3.2.5). 

 
Figure 3.2.4. PEEP valve 

 
3.2.5. Graphs and Display Screen 
The graphs and their fluctuations are reflected in this resistive touch screen according to the 
parameters assigned through the parameter control panel, as well as the current values of 
certain parameters. 
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Figure 3.2.5. Resistive touch screen to set values and graph patient parameters 
 

3.2.6. Control Panel 
The parameter control panel allows users to make adjustments based on each patient’s needs, 
as illustrated in the image. 
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(1) Real-time pressure graph display area 
(2) Real-time flow chart display area 
(3) Current PEEP value 
(4) Current PIP value 
(5) Current exhaled tidal volume value 
(6) Current fraction of inspired oxygen (FiO2) value 
(7) Current I:E ratio 
(8) Current frequency per minute value 
(9) Inspiratory time 
 

(10) Expiratory time 
(11) Trigger indicator. 
(12) SIMV cycle indicator. 
(13) Plateau button 
(14) Current pressure value 
(15) Average measured pressure 
(16) Plateau pressure value 
(17) System date and time 
(18) Time elapsed since the start of ventilation 



 

 

3.3. Front View 
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Figure 3.2.6. Control Panel 

(19) Ventilation mode selection 
(20) APPLY button to update ventilation mode and blue 
box parameters 
(21) Sensitivity selector  
(22) Maximal peak pressure selector  
(23) Minimum PEEP selector 
(24) Plateau value selector  
(25) Tidal volume selector 
(26) Inspiratory pressure selector 

(27) Rise time selector 
(28) Frequency selector 
(29) Inspiratory time selector 
(30) FiO2 selector and O2 OK/NOK pressure 
indicator 
(31) Ventilation start/stop button 
(32) Trend alarms button 
(33) Silence alarm button 
(34) Screen lock button. 

A. Inspiratory patient 
circuit limb branch 
connector 

B. Expiratory patient circuit 
limb branch connector 

Front 



 

Figure 3.3 
 

3.3.1. Gas Supply Side  
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C. Control screen 

 

A. Ambient air intake 

 
B. Oxygen inlet connector 

 
C. Oxygen supply hose 

 

Side 

 

 



 

Figure 3.3.1. 
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3.3.2. Color Touch Screen 
Touch Screen 
The resistive touch screen is visible in the front view of the Ventilator as illustrated 
below. 

 
 

Figure 3.3.2.1. 
 

Operating modes  
The device features six operating modes:  
● Continuous Mandatory Ventilation (CMV) Volume Mode 
● Pressure Control Ventilation (PCV) Mode 
● Assist Control Ventilation Volume (ACV-V) Mode 
● Pressure Assist Control Ventilation (P-ACV) Mode 
● Synchronized intermittent mandatory ventilation mode with volume support 
(SIMV-V) 
● Synchronized intermittent mandatory ventilation with pressure support (SIMV-P) 
mode 

 
 
When you turn the Ventilator on, the default is the Continuous Mandatory Ventilation (CMV) 
mode.  

 
Modifiable and non-modifiable respiratory parameters 
Review Section 6.1.2. Parameter Settings for further information. 

 

Modifiable Parameters 

● Tidal volume (mL) (only in volume controlled modes) 
● Sensitivity (cmH2O) 
● Breath rate (bpm) 
● Maximal peak pressure (cmH2O) 
● Minimum PEEP (cmH2O) 
● Plateau (seconds) 
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● Inspiratory time (seconds) 
● FiO2 (%) 
● PEEP (cmH2O) (except in CMV mode) 
● Inspiratory pressure (cmH2O) (pressure controlled modes only) 
● Rise time (%) (pressure controlled modes only) 
● System date and time 

Non-Modifiable Parameters 

● PIP 
● Mean pressure (cmH2O) 
● Current pressure (cmH2O) 
● Pressure waves (cmH2O) 
● Flow waves (lpm) 
● Exhaled tidal volume 
● Time elapsed since the start of ventilation 
● Inspiratory:Expiration ratio 

Alarm Signal Display 
The following illustrates the patient disconnect alarm triggered on the Ventilator in use. For 
more information regarding the available alarms and their mechanism of action, see Section 8. 
Alarms. 

Figure. 
3.3.2.2. 

 
Graphs and Measurement Parameters 
Icons 
Users can view relevant ventilation readings and graphs on the central screen as illustrated in 
the following image: 
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Figure 3.3.2.3. Graph display 

 
Monitoring Respiratory Parameters  
Users can always view the relevant readings on the screen as illustrated in Figure 
3.3.2.3. The set parameters will be maintained until changed by the user. 
 
Adjustments made to Graphs, Functions, and General Information 
The VSZ-20-2 Ventilator has default pressure and flow waveform that users cannot 
change. 

 

Table 3.3.2.4. 
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Dimensions 
Height 0.87 m 
Front 0.44 m 
Depth 0.38 m 

Weight 
60 kg 

 



 

3.4. Rear View 
3.4.1. View of the Electrical Connections  

Figure. 3.4.1. 

 
3.5. Product Identification Labels 
Some of the information provided on these labels is subject to changes depending on the 
version purchased. Check your Ventilator labeling and packaging to ensure access to the 
correct information. 

● External label 
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A. Power cord 
connected to cable 
inlet 

 

Rear view 

  

B. Bag with patient 
breathing circuit 

 

C. PCU charging unit 

I.  



 

 

● Packaging label 
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4. System Setup 
4.1. Installing the Ventilator 
 
Follow these recommendations to install the Ventilator: 
 

1. Place the Ventilator on a firm and level surface, to ensure that there is no risk of it slipping or 
malfunctioning. 

2. Connect the equipment to a grounded electrical current source. 
3. Connect the oxygen inlet to the equipment. 
4. Connect the patient breathing circuit. 
5. Turn on the equipment to verify that both the function panel and display with the graphs are on. 
6. Make sure the Ventilator successfully completes the self-test routine. 

 
Once users complete the steps above, they can configure the device according to the parameters 
required by the patient. 

To avoid damage to the Ventilator, do not put equipment or liquids on top of the Ventilator.  
 
Maintain the following environmental conditions: 

● Temperature: 10 °C to 25 °C.  
● Atmospheric pressure: 70 to 106 kPa. 
● RH: 10% to 95% non-condensing. 
● Altitude: below 4,000 m above sea level. 

 
4.2. Connecting the Patient’s Breathing Circuit 

Figure 4.2. Connecting the Patient’s Breathing Circuit  
 

 
 
4.2.1. Assembly of the Patient’s Breathing Circuit  
The instructions on how to assemble the patient circuit are as follows. 
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(1) inspiratory limb circuit 
connector  

 
(2) expiratory limb circuit 
connector 
 
 



 

Ensure the correct performance of the mechanical Ventilator and protect both the patient and 
the operator by using the hoses and components included in the VSZ-20-2 Ventilator. 

Never use antistatic or electrically conductive hoses or tubes with the Ventilator. 

The recommendation is to disinfect the assembly after each use and change the filters to 
prevent patient contamination. However, the frequency of change and sterilization is determined 
by the protocols followed by each medical facility. 

It is advisable to assemble the ventilatory or patient circuit in advance before using the 
mechanical Ventilator to avoid incorrect connections that could pose a risk for the patient. 

Table providing a description of the components corresponding to the Patient Circuit assembly:  
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COMPONENT QUANTITY DESCRIPTION IMAGE 

 
 

Viral bacterial 
(B/V) filter 

2  
Filter that reduces the 

number of viral and bacterial 
particles 

 

Disposable 
standard 

mechanical 
ventilation circuit 

1 Flexible corrugated circuit 
with standard connectors 

 

 
 

Y connector 

1  
 

Parallel Y connector with 
monitoring input  

 
HMEF 

1 Inspiratory air heater and 
humidifier, which also 
serves as a virus and 

bacteria filter  

PEEP Valve 1 Mechanical valve to 
increase/decrease the 

PEEP 

 



 

Table 4.2.1. 
 
Ventilatory circuit assembly procedure 

i. Check to confirm that the mechanical Ventilator was assembled by following 
the instructions provided in Section 5. System operation. 

ii. Identify the expiratory and inspiratory inlets. 
iii. Connect the first B/V filter to the expiratory inlet of the mechanical Ventilator. 
iv. Connect the second B/V filter to the ambient air intake of the mechanical 

Ventilator. 
v. Insert a branch of the patient circuit into the output of each of the B/V filters, 

respectively; correspond to the inspirational and expiratory branch of the 
patient’s circuit or ventilatory circuit. 

vi. Insert both branches into the Y connector. 
(1) If used, insert the capnograph at the output of the Y connector, 

followed by the HMEF. 
vii. Add the HMEF at the output of the Y connector. 

(1) If used, insert the closed suction system into the HMEF outlet. 
(2) Connect the endotracheal tube to the closed suction system 

outlet. 
viii. Connect the endotracheal tube to the HMEF outlet. 
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UPS 1 Backup system for power 
failure 

 

Oxygen hose 1 Supplies oxygen to the 
ventilator 

 



 

 
Figure 4.2.2. 

 
See Section 10.1 One-Line Diagram for additional information on how to operate the Ventilator. 

 
4.2.2. Disassembly of the Patient’s Breathing Circuit 

 
Do not disconnect the breathing circuit if the Ventilator is in use. 
 
Be sure to shut down the system correctly according to the instructions provided in Section 5.1.2 Turn 
System Off before Disassembly. 
 
Follow the instructions provided in Section 4.2.1 Assembly of the Patient Breathing Circuit in the reverse 
order. 

 
5. System Operation 
5.1. Turn the System Off and On 

5.1.1 Turn the System On 
Turn on the Ventilator by switching the control to the on position as illustrated in figure 
5.1.2. (I = On O = Off). 
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5.1.2 Turn the System Off 
Before turning the Ventilator off, be sure to disconnect the patient from the mechanical 
ventilation. 
 
Once the ventilation has stopped (see Section 5.2 Stop Mechanical Ventilation) put the 
switch in the off position as illustrated in figure 5.1.2. (I = On O = Off). 
 
It is best to ensure that the UPS is kept connected to the electrical power to extend the 
battery backup life, while in temporary storage or not in use with a patient. 
 

 
 I = On O = Off 

Figure 5.1.2. On and Off Switch 
 

5.2 Stop Mechanical Ventilation 
To stop ventilation, press the STOP VENTILATION button in the lower left-hand corner with the screen 
unlocked. 
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Figure 5.2. Screen Unlocked in the CMV Mode 
 
Subsequently, press the PRESS TO STOP VENTILATION button.  

 
Figure 5.2.1. Screen with Stop Ventilation Button 

 

5.3. Wheel Controls 
The Ventilator has four wheels with 360° mobility with wheel locks when users wish to lock the 
movement. 
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Figure. 5.3. Wheel Locks 

To block the Ventilator’s movement, press down on the lever with the sole of your foot to close the lock. 
Be sure to step on the lever of all four wheels to fully block the Ventilator’s movement. 
 

 
    Figure. 5.3.1. Locked Wheels  

To unblock the Ventilator, push the lever up with the ball of your foot. Be sure to unblock all four wheels 
before moving the Ventilator to keep it from falling and prevent damage to the components. 
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5.4. System Controls 
 

5.4.1 Graph and Reading Displays 
The graphs and their fluctuations are reflected in this resistive touch screen according to the 
parameters assigned through the parameter control panel, and the current values of certain 
parameters. 
 

Figure 5.4.1. Parameter settings touch screen 
 
5.4.2. Control Panel 
The parameter control panel is used to adjust the parameters to each patient’s needs, as follows 
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(1) Real-time pressure graph display 
area 
(2) Real-time flow chart display area 
(3) Current PEEP value 
(4) Current PIP value 
(5) Current exhaled tidal volume value 
(6) Current fraction of inspired oxygen 
(FiO2) value 
(7) Current I:E ratio 
(8) Current bpm value 
(9) Inspiratory time 
(10) Expiratory time 
(11) Trigger indicator 
(12) SIMV-V cycle indicator 
(13) Plateau button 
(14) Current pressure value 
(15) Average pressure measured 
(16) Pressure plateau value 
(17) Time elapsed since start of 
ventilation 

 
 

 

(19) Ventilation mode selection 
(20) APPLY button to update mode 
(21) Sensitivity selector 
(22) Maximal peak pressure selector  
(23) Minimum PEEP selector 
(24) Plateau value selector 
(25) Tidal volume selector 
(26) Inspiratory pressure selector 
(27) Rise time selector 
(28) Frequency selector 
(29) Inspiratory time selector 
(30) FiO2 selector 
(31) Ventilation start/stop button 
(32) Alarms/trends button 
(33) Silence alarm button 
(34) Block screen button 



 

Figure 5.4.2. Control Panel 
 
 
5.4.3. Trend and Alarm History 

Pressing the alarms/trends button allows users to review the history of alarms triggered and parameters 
changed as recorded every 30 minutes since the start of ventilation. Pressing the button first displays 
the alarm history. 

 
Figure 5.4.3. Alarms History 

 
Erase the alarms log by pressing the DELETE ALARMS button. 
Press the BACK button to go back to the main screen. 
 
Press the TRENDS button to review the parameter history: 
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Figure 5.4.3.1. Information History 
 
To delete the information displayed, press the DELETE TRENDS button. 
Press the BACK button to go back to the main screen. 
 

6. Settings 
6.1. Parameter settings 
Use the following checklist to confirm all connections: 
 

1. The device is connected to a grounded electrical current source. 
2. The oxygen inlet is connected to the device. 
3. The patient breathing circuit has been connected. 
4. The device is on and ready for configuration. 

 
After confirming the steps above, you are ready to complete your computer setup. Do not use the 
Ventilator if it is damaged. 
 

6.1.2. Settings 
These are the existing parameters in the VSZ-20-2 Ventilator. 
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Parameter Abbreviation Description Existing parameter 
limits on the 

Ventilator 

Positive pressure 
at the end of expiration 

PEEP Pressure in lungs that exists at the end of 
expiration that avoids alveolar collapse. 

5 to 20 cmH2O 
 

Peak inspiratory 
pressure 

PIP Maximum pressure value acquired when the 
patient inspires. 

5 to 60 cmH2O 

Sensitivity  The Ventilator’s response to the patient’s effort 
to provide inspiratory support. 

-10 to 0 cmH2O 

Maximal peak pressure  Maximum pressure reached in the airway. 5 to 60 cmH2O 

Positive pressure 
at the end of minimum 
expiration 

Minimum 
PEEP 

Positive pressure at the end of the minimum 
allowed expiration. The PEEP alarm is 
triggered if the value falls below the set value. 

5 cmH2O 
 

Inspiratory pressure INSP 
PRESSURE 

Inspiratory pressure generated in the lungs 
when performing a forced inspiration in 
pressure mode. 

10 to 50 cmH2O 

Plateau  Time the maximum pressure set is maintained 
in each breath cycle (0.5 second increments) 

0.5 to 3 seconds 

Inspiratory time INSP TIME or 
INSP T 

Time that elapses in the period of entry and 
distribution of air to the lungs. 

0.2 to 4 seconds 



 

Table 6.1.2.1. Parameter Settings Table 
 

Self-Diagnosis Screen 
Once the Ventilator is turned on, the following screen will be displayed indicating that the equipment 
is running the self-diagnosis. If the self-diagnosis fails, users will not be able to enter the ventilator 
operation mode. 
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Expiratory time EXP T Time elapsed until the air leave the patient’s 
lungs. 

Depends on 
respiratory rate and 

inspiratory time 

Exhaled tidal volume Vte Volume detected with each breath. 200 to 1000 mL 
 

Tidal volume TI VOLUME Volume delivered with each breath. 200 - 1000 mL 
200 mL at 40 bpm 
500 mL at 25 bpm 

1000 mL at 14 bpm 

Rise time RISE TIME The time elapsed from the start of inspiration by 
the patient until the set pressure support is 
reached. 

10% to 100% 

Oxygen Concentration FiO2 Percentage of oxygen delivered in each breath 
(10% increments). 

21% or 40% to 100% 

Respiratory frequency FREQUENCY Number of breaths delivered in one minute. 4 - 40 rpm 
5 to 25 bpm at 500 mL 

Inspiratory:expiratory 
time ratio 

I:E RATIO Fraction of time devoted to inspiration and 
exhalation.  

1: 1, to 1: 9 

Inspiratory flow  Air inlet velocity per breath according to the 
selected respiratory rate and volume. 

5 to 50 L/min 



 

 

Figure 6.1.2.2. Screen Confirming Self-Diagnosis in Progress 
 

A green check mark will appear next to each process as it is completed, as follows: 

 
Figure 6.1.2.3. Screen Confirming Completion of the Self-Diagnosis 

 
 

Home Screen 
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Figure 6.1.2.4. Home Screen 

 
 
 
Pressure Adjustment 
Before beginning to operate the Ventilator, check to confirm that the barometric pressure is 
adjusted to the altitude (in feet) of the facilities in which is it being used to ensure its proper 
operation. The barometric pressure value is displayed on the home screen. 

 
Figure 6.1.2.5. Set barometric pressure value and ADJUST PRESSURE button 

 
The following screen will appear, where users must enter the barometric pressure value (in 
feet) according to the altitude of the facility in which it is being used. Press the name of the city, 
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if available once it appears. Otherwise, users will have to calculate the barometric pressure 
using the QR code on the left-hand side of the screen. 
 
 
 
 
 

 
Figure 6.1.2.6. Barometric Pressure Setting Screen 

 
Change the value by pressing the box and entering the value on the keyboard display, then 
press OK. 

 
Figure 6.1.2.7. Barometric Pressure Setting Screen with Keyboard Display 
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Once the value is registered, press ACCEPT. The value will be recorded once the Saved in 
Memory is displayed as follows: 

 
Figure 6.1.2.8. Barometric Pressure Adjustment Screen with Saved in Memory 

 
Press Back to return to the home screen. 

 
Clock Setting 
Ventilator users can change the date and time displayed on the screen by pressing the CLOCK                
SETTING button on the home screen. 

 
Figure 6.1.2.9. SET CLOCK Button 
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The following screen will appear where users can change the information and then press 
UPDATE. 

 
Figure 6.1.2.10. Date and Time Settings Screen 

 
Calibrate O2 Sensor 
Calibrate the oxygen sensor by pressing the CALIBRATE O2 SENSOR button on the home 
screen. 

 
Figure 6.1.2.11. CALIBRATE O2 SENSOR Button 

 
The following screen will appear with the Ventilator conditions that must be in place to calibrate the 
O2 sensor. Press the Check button when each condition is met and Start to run the calibration 
processes once all conditions are met. 
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Figure 6.1.2.12. Sensor Calibration Screen 

 
The oxygen sensor must be calibrated before using the Ventilator for the first time, followed by 
the calibration process the Manufacturer recommends performing every three months. 

 
Main Screen 
The following screen will be displayed once the self-diagnosis has been successfully            
completed. 

 
Figure 6.1.2.13. Main Screen 
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Screen Lock and Unlock Procedure 
 
The screen is originally unlocked so users can configure the ventilation modes with their 
corresponding parameters. Once configured, the screen can be locked. 
 
Users wishing to lock the screen to keep the parameters from being changed, can select the 
blue padlock in the lower right-hand corner to automatically lock the screen after one minute of 
inactivity. Users can press the yellow padlock icon in the lower right-hand corner to unlock the 
screen. 

 

Figure 6.1.2.14. 
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Screen with the lock or unlock indicator 
used to set the parameters 

 

Screen with unlocked padlock 



 

Figure 6.1.2.15. 
 
The following main parameters can be seen on the main VSZ-20-2 Ventilator screen, and adjusted               
according to the mode and user needs.  

 

 

Modifiable and non-modifiable parameters 
The screen’s modifiable and non-modifiable parameters can be consulted in Section 3.3.2. 
Color Touch Screen. 

 

 
6.1.3. Ventilation Mode Settings 
Configure the ventilation mode by selecting the triangle next to the mode displayed on the Select 
Menu screen. 
 
Select the mode desired from the menu and press the APPLY button to confirm the change. 
 
The current operation mode will continue to appear until users press the APPLY button. 
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Screen with locked padlock 

 

 Warning. Before pressing the START VENTILATION button, users must set the 
desired ventilation mode and parameters. 



 

Figure 6.1.3.1. 
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Mode selection area 

 
 

 

 

Mode Menu 



 

Table 6.1.3.2. Types of Ventilation Modes  
Featured by the VSZ-20-2 Ventilator 

(Gutiérrez Muñoz, Fernando. (2011). Mechanic ventilation. Acta Médica Peruana, 28 (2), 87-104. Retrieved on June 1, 2020, 
from http://www.scielo.org.pe/scielo.php?script=sci_arttext&pid=S1728-59172011000200006&lng=es&tlng=es.) 

 
 
 

Ventilator Parameter Settings 
To increase the parameters during the setup process, press the + button to increase the 
parameter value and the - button to decrease the value. 
The screen has ten parameters users can modify. 
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ACV 

Assist control ventilation mode. In this ventilatory mode, breaths are 
delivered according to the parameters established. The TRIGGER 
indicator will be activated once the patient begins to breathe. 

CMV Volume control ventilation mode. In this ventilatory mode, the Ventilator 
controls the breaths according to the parameters set.  

P-ACV 
Pressure assist control ventilation mode. In this ventilatory mode, 
breaths are delivered according to the parameters established. The 
TRIGGER indicator will be activated once the patient begins to breathe. 

PCV 
Pressure control ventilation mode. In this ventilatory mode, breaths are 
delivered according to the parameters established.  

SIMV-V 
Synchronized intermittent mandatory ventilation mode with volume 
support. In this ventilatory mode, the breath delivered by the Ventilator 
is synchronized with the effort made by the patient. 

SIMV-P 
Synchronized intermittent mandatory ventilation mode with pressure 
support. In this ventilatory mode, the breath delivered by the Ventilator 
is synchronized with the effort made by the patient. 



 

Figure 6.1.3.3. Parameter Control Buttons  
 

 

6.2. Ventilation Parameter Settings 
 

6.2.1. Positive Pressure at the End of Expiration (PEEP) Control 

Figure 6.2.1. 
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+ button: increase the parameter value 

 

- button: decrease the parameter value 

 
Turn the PEEP value assignment knob as illustrated in the figure. Turning the knob counterclockwise 

will increase the PEEP value; turning the knob counterclockwise will decrease the PEEP value. 



 

6.2.2. Sensitivity Control  

Figure 6.2.2. 
 

6.2.3. Maximal Peak Pressure Control 

Figure 6.2.3. 
 

6.2.4. MINIMUM PEEP Pressure Control 
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1. If the screen is not locked, press 
the + or - buttons to set the 
sensitivity parameter.  

2. sensitivity refers to the Ventilator’s 
response to the patient’s effort in 
the current PEEP level to provide 
inspiratory support. Changes in 
this parameter are reflected 
immediately. 

 
 

 

1. If the screen is not locked, press 
the + or - buttons to set the peak 
pressure parameter.  

2. Maximum peak pressure refers to 
the maximum pressure reached in 
the airway before ventilating 
and/or triggering the high peak 
pressure alarm. Changes in this 
parameter are reflected 
immediately. 

 
 

 

1. If the screen is not locked, press 
the + or - buttons to set the 
minimum PEEP parameter.  

2. Minimum PEEP refers to the 
control that limits the value of 
positive pressure at the end of 
expiration allowed. If the patient 
has a value lower than the set 
value, the PEEP alarm is 
triggered. Changes in this 
parameter are reflected 
immediately. 

 
 



 

Figure 6.2.4. 
 
6.2.5. Plateau Pressure Control 

Figure 6.2.5. 
 

6.2.6. Set Plateau 

Figure 6.2.6. 
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1. If the screen is not locked, press 
the + or - buttons to set the plateau 
pressure parameter.  

2. Plateau refers to the time that 
expiration is maintained during the 
next cycle after pressing the 
plateau button. This happens for 
only one cycle. Changes in this 
parameter are reflected 
immediately. 

 
 

 

1. If the screen is not locked, press 
the PLATEAU button to activate it. 

2. To delay expiration, press the 
PLATEAU button after setting the 
desired time. The plateau function 
will be activated during the next 
ventilatory cycle. 

 
 



 

6.2.7. Tidal Volume Control 

Figure 6.2.7. 
6.2.8. Inspiratory Pressure Control 

Figure 6.2.8. 
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1. If the screen is not locked, press 
the + or - buttons to set the tidal 
volume parameter. The value that 
appears on the bottom indicates 
the changes being made, press 
APPLY to set the parameter. 

2. Tidal volume refers to the volume 
of air delivered in each breath. 
This parameter is activated only in 
volume controlled modes. Users 
must press the APPLY button to 
set the changes. 

 

 

1. If the screen is not locked, press 
the + or - buttons to set the 
inspiratory pressure parameter. 
The value that appears on the 
bottom indicates the changes being 
made. Press APPLY to set the 
parameter. 

2. Inspiratory pressure refers to the 
pressure generated in the lungs 
when an inspiration is being 
administered. This parameter is 
activated only in pressure 
controlled modes. Users must 
press the APPLY button to set the 
changes. 



 

6.2.9. Rise Time Control 

Figure 6.2.9. 
6.2.10. Breath Rate Control 

Figure 6.2.10. 
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1. If the screen is not locked, press 
the + or - buttons to set the rise 
time parameter. The value that 
appears on the bottom indicates 
the changes being made, press 
APPLY to set the parameter. 

2. Rise time refers to the time elapsed 
from the start of inspiration by the 
patient until the set pressure 
support is reached. This parameter 
is activated only in pressure 
controlled modes. Users must 
press the APPLY button to set the 
changes. 

 

 

1. If the screen is not locked, press 
the + or - buttons to set the breath 
rate parameter.  

2. The breath rate refers to the 
number of breaths per minute 
delivered. Changes in this 
parameter are reflected 
immediately. 

 
 



 

6.2.11. Inspiratory Time Control 

Figure 6.2.11. 
 

6.2.12. Fraction of Inspired Oxygen (FiO2) Control 

Figure 6.2.12. 
 

 
 

 
 

7. Ventilation Mode Selection 
Users must go to the main menu to select the mode they wish to use with the Ventilator. 
 

59 
 

 

3. If the screen is not locked, press 
the + or - buttons to set the 
inspiratory time parameter.  

4. The inspiratory time refers to the 
time the patient takes to complete 
one inspiration. Changes in this 
parameter are reflected 
immediately. 

 
 
 

 

1. If the screen is not locked, press 
the + or - buttons to set the 
fractional inspired oxygen 
parameter.  

2. FiO2 refers to the fraction of 
inspired oxygen administered with 
each breath. Changes in this 
parameter are reflected 
immediately. 

3. Users may validate to confirm if the 
O2 sensor is connected below the 
numerical value. If a red cross 
appears the sensor is not 
connected, if a green tick appears 
the sensor is connected. 

 

 

 Warning. Before pressing the START VENTILATION button, users must ensure 
that the desired ventilation mode and parameters are right for the patient. 



 

The device features six modes:  
● Continuous Mandatory Ventilation (CMV) 
● Pressure Control Ventilation (PCV) 
● Assist Control Ventilation Volume (ACV-V) Mode 
● Pressure Assist Control Ventilation (P-ACV) Mode 
● Synchronized intermittent mandatory ventilation mode with volume support (SIMV-V) 
● Synchronized intermittent mandatory ventilation with pressure support (SIMV-P) mode  

 
CMV is the default mode.  
Users must take the following steps to change a ventilatory mode when a patient is being assisted by 
the Ventilator: 
 

1. Set the corresponding parameters required for the new ventilation mode. 
2. Select the new ventilation mode to be assigned to the patient. 
3. Press the APPLY button. 
4. Validate the accuracy of the CURRENT MODE. 
5. The ventilation mode will change after one breath cycle.  

7.1. Continuous Mandatory Ventilation (CMV) Mode 
Users can only set eight out of the ten parameters displayed on the screen to set the Continuous 
Mandatory Ventilation (CMV) Mode. These include the sensitivity, maximum peak pressure, tidal 
volume, fraction of inspired oxygen (FiO2), respiratory rate, plateau pressure, minimum PEEP pressure, 
and inspiratory time parameters.  
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Maximal peak pressure 
Set the value by pressing + to increase it or - to 
decrease it. This parameter indicates the High 
Inspiratory Pressure alarm rate. 

 

Plateau 
Press the PLATEAU button to activate this 
setting. The operation will begin in the device’s 
next breathing cycle. 
 
Set the value by pressing + to increase it or - to 
decrease the plateau’s duration time. 



 

Table 7.1. 
 

7.1.1. Start Ventilation 
Once the parameters are set, you can start up the ventilation.  
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Tidal volume 
Set the value by pressing + to increase or - to 
decrease the value. The new value will be 
assigned once the user presses the APPLY 
button. The value with the larger font reflects 
active setting. 

 

Fraction of inspired oxygen (FiO2) 
Set the value by pressing + to increase the value 
or - to decrease the value.  
 

 

Respiratory rate 
Set the value by pressing + to increase the rate 
or - to decrease the rate.  

 

Inspiratory time 
Set the value by pressing + to increase the value 
or - to decrease the value.  



 

Figure 7.1.1. Ventilation Start Button 
 

 

 

7.2. Assist Control Ventilation (ACV) Mode 
Users can only set eight out of the ten parameters displayed on the screen to set the Assist Control 
Ventilation (ACV) Mode. These include the sensitivity, maximum peak pressure, tidal volume, fraction of 
inspired oxygen (FiO2), respiratory rate, plateau pressure, minimum PEEP pressure, inspiratory time, 
and PEEP (through the PEEP valve) parameters. 
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Start ventilation  

 

 Warning. Before pressing the START VENTILATION button, users must ensure 
that the desired ventilation mode and parameters are right for the patient. 

 

Sensitivity 
Set the value by pressing + to increase the value, 
or - to decrease the value.  
 
Once the correct value is assigned, simply switch 
to the next parameter. The value will maintain its 
assignment. 
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Maximal peak pressure 
Set the value by pressing + to increase the value 
or - to decrease the value. This parameter 
indicates the High Inspiratory Pressure alarm 
rate. 

 

Plateau 
Press the PLATEAU button to activate this 
setting. The operation will begin with the 
Ventilator’s next breathing cycle. 
 
Set the value by pressing + to increase it or - to 
decrease the plateau’s duration time. 

 

Tidal volume 
Set the value by pressing + to increase or - to 
decrease the value. The new value will be 
assigned once the user presses the APPLY 
button. The value with the larger font reflects 
active setting. 

 

Fraction of inspired oxygen (FiO2) 
Set the value by pressing + to increase the value, 
or - to decrease the value.  



 

Table 7.2.1. 
 
To control the PEEP value, turn the knob as indicated below: 

Figure 7.2.2. 
 

7.2.1. Start Ventilation 
Once the parameters are set, you can start ventilation.  
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Respiratory rate 
Set the value by pressing + to increase the value, 
or - to decrease the value.  

 

Inspiratory time  
Set the value by pressing + to increase the value, 
or - to decrease the value.  

Rotate the PEEP valve knob to assign the new value.  

Users can view the current PEEP value on 
the graphs and readings display. 
 
Users must move the valve carefully to 
assign the value. 
 



 

Figure 7.2.1. Ventilation Start Button  
 

7.2.2. TRIGGER Indicator 
The TRIGGER indicator will activate each time the patient triggers a breath. This will happen if 
the patient’s inspiration generates a pressure drop equal to or greater than the SENSITIVITY 
value below the current PEEP value. 

 

Figure 7.2.2. 

 

 

7.3. Synchronized Intermittent Mandatory Ventilation Mode with 
Volume Support (SIMV-V) 
Users can only set eight out of the ten parameters displayed on the screen to set the Continuous                  
Mandatory Ventilation (CMV) Mode. These include the sensitivity, maximum peak pressure, tidal            
volume, fraction of inspired oxygen (FiO2), respiratory rate, plateau pressure, inspiratory time, minimum             
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Start ventilation  

 

Patient triggers a breath 

 

Warning. Before pressing the START VENTILATION button, users must ensure 
that the desired ventilation mode and parameters are right for the patient. 



 

PEEP pressure, and PEEP (through the PEEP valve) parameters.  
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Sensitivity 
Set the value by pressing + to increase the value, 
or - to decrease the value.  
 
Once the correct value is assigned, simply switch 
to the next parameter. The value will maintain its 
assignment. 

 

Maximal peak pressure 
Set the value by pressing + to increase the value 
or - to decrease the value. This parameter 
indicates the High Inspiratory Pressure alarm 
rate. 

 

Plateau 
Press the PLATEAU button to activate this 
setting and begin the next breathing cycle with 
the device. 
 
Set the value by pressing + to increase the value 
or - to decrease the plateau’s duration time. 

 

Tidal volume 
Set the value by pressing + to increase or - to 
decrease the value. The new value will be 
assigned once the user presses the APPLY 
button. The value with the larger font reflects 
active setting. 



 

Table 7.3.1. 
 
Control the PEEP value by turning the knob as indicated below: 
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Fraction of inspired oxygen (FiO2) 
Set the value by pressing + to increase the value, 
or - to decrease the value.  

 

Respiratory rate 
Set the value by pressing + to increase the value, 
or - to decrease the value.  

 

Inspiratory time 
Set the value by pressing + to increase the value, 
or - to decrease the value.  

Rotate the PEEP valve knob to assign the new 
value. 

Users can view the current PEEP value on the 
graphs and readings display. 
 
Users must move the valve carefully to assign the 
value. 



 

Figure 7.3.2. 
 
7.3.1. Start Ventilation 
Once the respiratory parameters are set, users may start the ventilation process.  
 

Figure 7.3.1.1. Ventilation Start Button  
 

7.3.2. TRIGGER indicator 
The TRIGGER indicator will activate each time the patient triggers a breath. This will happen if 
the patient’s inspiration generates a pressure drop equal to or greater than the SENSITIVITY 
value below the current PEEP value. 

 

Figure 7.3.2.1. 
 

7.3.3. SIMV-V CYCLE Indicator 
The SIMV-V CYCLE indicator will be activated each time the Ventilator provides scheduled 
assist ventilation according to the established frequency. 
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Start ventilation  

 

Patient triggers a breath 



 

Figure 7.3.3.1. 
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Scheduled assist ventilation 

 

Warning. Before pressing the START VENTILATION button, users must ensure 
that the desired ventilation mode and parameters are right for the patient. 



 

7.4. Pressure Control Ventilation (PCV) 
Users can set the Pressure Control Ventilation (PCV) mode with only nine out of the ten parameters 
displayed on the screen. These include the sensitivity, maximum peak pressure, inspiratory pressure, 
rise time, fraction of inspired oxygen (FiO2), respiratory rate, plateau pressure, minimum PEEP 
pressure, and inspiratory time parameters.  
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Sensitivity 
Set the value by pressing + to increase the value 
or - to decrease the value.  
 
Once the correct value is assigned, simply switch 
to the next parameter. The value will maintain its 
assignment. 

 

Maximal peak pressure 
Set the value by pressing + to increase the value 
or - to decrease the value. This parameter 
indicates the High Inspiratory Pressure alarm 
rate. 

 

Plateau 
Press the PLATEAU button to activate this 
setting and begin the next breathing cycle with 
the device. 
 
Set the value by pressing + to increase the value 
or - to decrease the plateau’s duration time. 
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Inspiratory pressure 
Set the value by pressing + to increase the value 
or - to decrease the value.  
In order for the change to be reflected, press the 
Apply button.  

 

Rise time 
Set the value by pressing + to increase the value 
or - to decrease the value. 
 
Press the Apply button to reflect the change.  

 

Minimum PEEP pressure 
Set the value by pressing + to increase the value 
or - to decrease the value. 
 

 

Fraction of inspired oxygen (FiO2) 
Set the value by pressing + to increase the value 
or - to decrease the value.  



 

Table 7.4. 
 

7.4.1. Start Ventilation 
Once the parameters are set, you can start ventilation.  

 

Figure 7.4.1. Ventilation Start Button  
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Respiratory rate 
Set the value by pressing + to increase the value 
or - to decrease the value.  

 

Inspiratory time 
Set the value by pressing + to increase the value 
or - to decrease the value.  

 

Start ventilation  

 

Warning. Before pressing the START VENTILATION button, users must ensure 
that the desired ventilation mode and parameters are right for the patient. 



 

 

7.5. Pressure Assist Control Ventilation (P-ACV) Mode 
Users can set the Pressure Control Ventilation (PCV) mode with only nine out of the ten parameters 
displayed on the screen. These include the sensitivity, maximum peak pressure, inspiratory pressure, 
rise time, fraction of inspired oxygen (FiO2), respiratory rate, plateau pressure, minimum PEEP 
pressure, and inspiratory time parameters 
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Sensitivity 
Set the value by pressing + to increase the value 
or - to decrease the value.  
 
Once the correct value is assigned, simply switch 
to the next parameter. The value will maintain its 
assignment. 

 

Maximal peak pressure 
Set the value by pressing + to increase the value 
or - to decrease the value. This parameter 
indicates the High Inspiratory Pressure alarm 
rate.  

 

Plateau 
Press the PLATEAU button to activate this 
setting and begin the next breathing cycle with 
the device. 
 
Set the value by pressing + to increase the value 
or - to decrease the plateau’s duration time. 
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Inspiratory pressure 
Set the value by pressing + to increase the value 
or - to decrease the value.  
In order for the change to be reflected, press the 
Apply button.  

 

Rise time 
Set the value by pressing + to increase the value 
or - to decrease the value. 
 
Press the Apply button to reflect the change. 

 

Minimum PEEP pressure 
Set the value by pressing + to increase the value 
or - to decrease the value. 
 

 

Fraction of inspired oxygen (FiO2) 
Set the value by pressing + to increase the value 
or - to decrease the value.  



 

Table 7.5. 
 

7.5.1. Start Ventilation 
Once the parameters are set, you can start ventilation.  

 

Figure 7.5.1. Ventilation Start Button  
 

7.5.2. TRIGGER indicator 
The TRIGGER indicator will activate each time the patient triggers a breath. This will happen if 
the patient’s inspiration generates a pressure drop equal to or greater than the SENSITIVITY 
value below the current PEEP value. 
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Respiratory rate 
Set the value by pressing + to increase the value 
or - to decrease the value.  

 

Inspiratory time 
Set the value by pressing + to increase the value 
or - to decrease the value.  

 

Start ventilation  



 

Figure 7.5.2. 

 

 
 

7.6. Synchronized Intermittent Mandatory Ventilation with 
Pressure Support (SIMV-P) mode 
Users can set the Synchronized Intermittent Mandatory Ventilation with Pressure Support (SIMV-P) 
mode with only nine out of the ten parameters displayed on the screen. These include the sensitivity, 
maximum peak pressure, minimum PEEP pressure, plateau pressure, inspiratory pressure, rise time, 
respiratory rate, fraction of inspired oxygen (FiO2), and PEEP (through a PEEP valve) parameters. 
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Patient triggers a breath 

 

Warning. Before pressing the START VENTILATION button, users must ensure 
that the desired ventilation mode and parameters are right for the patient. 

 

Sensitivity 
Set the value by pressing + to increase the value 
or - to decrease the value.  
 
Once the correct value is assigned, simply switch 
to the next parameter. The value will maintain its 
assignment. 
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Maximal peak pressure 
Set the value by pressing + to increase the value 
or - to decrease the value. This parameter 
indicates the High Inspiratory Pressure alarm 
rate. 

 

Plateau 
Press the PLATEAU button to activate this 
setting and begin the next breathing cycle with 
the device. 
 
Set the value by pressing + to increase the value 
or - to decrease the plateau’s duration time. 

 

Inspiratory pressure 
Set the value by pressing + to increase the value 
or - to decrease the value.  
For the change to be reflected, you have to press 
the “APPLY” button.  

 

Rise time 
Set the value by pressing + to increase the value 
or - to decrease the value. 
 
Press the Apply button to reflect the change. 



 

Table 7.6. 
 
To control the PEEP value, turn the knob as indicated below: 
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Minimum PEEP pressure 
Set the value by pressing + to increase the value 
or - to decrease the value. 
 

 

Fraction of inspired oxygen (FiO2) 
Set the value by pressing + to increase the value 
or - to decrease the value.  

 

Respiratory rate 
Set the value by pressing + to increase the value 
or - to decrease the value.  

 

Inspiratory time 
Set the value by pressing + to increase the value 
or - to decrease the value.  



 

Figure 7.6.1. 
 

7.6.1. Start Ventilation 
Once the parameters are set, you can start ventilation.  

 

Figure 7.6.1.1. Ventilation Start Button 
 

7.6.2. TRIGGER indicator 
The TRIGGER indicator will activate each time the patient triggers a breath. This will happen if 
the patient’s inspiration generates a pressure drop equal to or greater than the SENSITIVITY 
value below the current PEEP value. 
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Rotate the PEEP valve knob to assign the new 
value. 

Users can view the current PEEP value on the 
graphs and readings display. 
 
Users must move the valve carefully to assign the 
value. 

 

Start ventilation  



 

Figure 7.6.2.1. 
 

7.6.3. SIMV-V CYCLE Indicator 
 
The SIMV-V CYCLE indicator will be activated each time the Ventilator provides scheduled assist 
ventilation according to the established frequency. 
 

Figure 7.6.3.1. 
 

 
 

 

8. Alarms 
The Ventilator will set off an alarm when the patient’s breathing parameters are not within the normal                 
thresholds. 

 
8.1. Alarm Parameters 

● Low PEEP alarm 
● Apnea alarm 
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Patient triggers a breath 

 

Scheduled assist ventilation 

 

 Warning. Before pressing the START VENTILATION button, users must ensure 
that the desired ventilation mode and parameters are right for the patient. 



 

● Patient disconnection alarm 
● Piston failure alarm 
● I:E valve failure alarm 
● High inspiratory pressure alarm 
● O2 supply failure alarm 
● Power failure alarm 
● Low battery alarm in UPS 
● Silence alarm 
● Ventilator inoperative alarm 
● FiO2 high and low 
● High or low tidal volume alarm 
● High or low respiratory rate alarm 
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Parameter Description Indicator Range 

Low PEEP The alarm goes off 
upon detecting a PEEP 
pressure lower than the 

minimum PEEP 
pressure. The alarm 

can go off due to 
leakage or a 

disconnection. 

Visual 
 

Audible 

Less than the Minimum 
PEEP established 

Apnea The alarm goes off 
when the patient or the 
Ventilator don’t initiate a 

breath cycle after a 
certain period of time in 
the SIMV-V mode. The 
alarm depends on the 
respiratory rate set. 

Visual 
 

Audible 

It varies according to 
the respiratory rate set. 

Patient disconnection The alarm goes off 
when the expiratory 

valve tubing and/or the 
inspiratory valve tubing 
are disconnected, or 

when the current 
pressure is 0 cmH2O. 

Visual 
 

Audible 

When the beginning of a 
breathing cycle does not 
produce changes to the 
parameters measured. 

Piston failure The alarm goes off 
when there is an 

obstruction in the air 
inlet or a mechanical 
failure in the piston. 

Visual 
 

Audible 

- 

I:E valve failure The alarm goes off 
when there is an error 
in the I:E valve sensor 

or the valve’s 
mechanism. 

Visual 
 

Audible 

- 



 

Table 8.1. Alarms 
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Inspiratory pressure 
HIGH 

The alarm goes off 
when the current 

pressure is greater 
than or equal to the 

value set in the 
maximum peak 

pressure parameter. 

Visual 
 

Audible 

Current pressure> 
Maximum Peak 

Pressure 

O2 supply failure The alarm is detonated 
when no oxygen supply 
is detected in the intake 

of this medical gas.  

Visual 
 

 
 

Below 40 psi  
 
 

Loss of power supply The alarm goes off 
when there is an error 

in the AC power 
supply. The UPS 

battery can provide up 
to 30 minutes of power. 

Audible - 

Low battery The alarm goes off 
when the equipment 

begins to reach the low 
battery condition. 

Audible - 

Alarm silence The alarm can be 
silenced for two- 
minute intervals. 

Visual Two minute intervals 

Inoperative Ventilator The Ventilator performs 
a self-diagnosis test as 
soon as it is turned on. 

In the event of any 
failure in the tested 
components, the 

Ventilator becomes 
inoperative. 

Visual 
 

Audible 

- 

High and low FiO2 The alarm goes off 
when the current FiO2 

value is higher or lower 
than the value set. 

Visual 
 

Audible 

 
+/- 15% 

High and low 
respiratory rate. 

The alarm goes off 
when the current 
respiratory rate is 

higher or lower than the 
value set. 

Visual 
 

Audible 

 
+/- 25% 



 

 
8.2. Temporarily Silence Alarm 
 
When an alarm goes off, the audible portion of the alarm won’t stop until the alarm is reset.  
 
Users wishing to silence the alarm for two minutes may press the yellow bell icon button in the bottom                   
right-hand corner of the screen. The alarm will go off again after two minutes.  
 

Figure 8.2.1. Two-Minute Silence Alarm Button 
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Two-minute silence alarm button 

 

Screen with alarm activated. 



 

Figure 8.2.2 Screen with Silenced Alarm 
 

8.3. Reset or Silence an Alarm 
Users must press the RESET button that appears next to the alarm message to reset an alarm. 

Figure 8.3. Alarm Reset Button 
 
8.3.1. Alarm Display Sample 

The image shows how an alarm is displayed on the screen once it goes off. The example                 
shows the patient disconnection alarm.  
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Screen with silenced alarm. 

Alarm reset button 



 

 
Figure 8.3.1. Alarm Goes Off 

Users can silence the alarm by pressing the RESET button that appears next to the alarm message at 
the bottom of the screen. 

 
 

8.4. Warnings 
When the configured values of a parameter approach the lower or upper limit available, a flashing yellow 
warning will appear as illustrated in the following screen: 

 
Figure 8.4.1. I:E Ratio Warning Display Example 

 
If the message reads lower limit, the warning indicates that the parameter being modified cannot be 
lower than the value displayed. 
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If the message reads upper limit, the warning indicates that the parameter that is being modified cannot 
be greater than the value displayed. 
 
  

8.5 Adverse Events 
 
The use and contraindications of this device are subject to the discretion of medical personnel in 
charge of its operation.  
 
 

9. Maintenance  
9.1. Notes 

● To ensure the safety of the patient and understand how to operate the Ventilator correctly, users 
must comprehend the recommendations and instructions illustrated in this Manual. 

● Replace broken, damaged, or deformed components according to the manufacturer’s 
instructions to ensure the correct operation of the device. 

● Do not connect the Ventilator to external devices that may compromise the integrity of the 
Ventilator and/or alter its operation according to the User Manual. 

● In order to obtain the correct technical support and avoid possible patient hazards, it’s important 
to follow the recommended maintenance schedule stated in this Manual. These activities should 
only be performed by qualified technicians. 

● Please consider the standards valid in the country where the device is being used with respect 
to the cleaning, sterilization, and disinfection of the Ventilator and its components,. 

● Users must follow the medical facility’s protocol regarding the handling of biological hazards. 
● In order to guarantee periodic and safe maintenance routines, users should contract a 

maintenance and technical support service from a local Authorized Service Center. 
● Users must contact their local Authorized Service Center from their area to repair the device,               

including defects, breakdowns, and malfunctions. 

 
 

9.2. Cleaning, Disinfection, and Sterilization  
9.2.1. Cleaning 

The recommendation is to keep the device and its accessories clean at all times.  
Never allow hydrocarbon oil or grease to enter the system or device.  
Keep liquids from entering the Ventilator. 
If liquids are spilled on the equipment by accident, it equipment may not be used for any                 
reason until qualified personnel evaluates the operation and certify the start-up. 
To clean the Ventilator, use only 0.5% chlorine solutions with a damp cloth.  
Do not use abrasive cleaners. 
Never use any type of hydrocarbon oil or grease with devices using high concentrations 
of oxygen or compressed gas. 
 
The following cleaning steps must be performed on the ventilator surface: 
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● Clean the unit’s housing and hose connections with a cloth dampened with a 
0.5% chlorine solution. 

● Never submerge the Ventilator and avoid using excessive amounts of water. 
● After cleaning, dry all the ventilator components with a dry cloth. 
● Make sure all surfaces are clean and dry. 

 
Note: Since the PEEP valve, patient circuit and filters are disposable, no cleaning or reprocessing for 
these components is required. 
 

If the Ventilator is exposed to a contaminated environment caused by an accident 
involving hazardous materials, a mass epidemic or weapons of mass destruction, the 
following recommendations should be followed: 

● After use, the device should be cleaned and disinfected as soon as possible.  
● During the equipment disinfection process, personnel should always wear the 

appropriate personal protective equipment (PPE). 
● Continue with the cleaning instructions provided above. 
● Due to the high amount of contaminants to which the Ventilator can be exposed, 

we suggest that each facility establish a procedure to clean and disinfect its 
medical equipment. 
 

9.2.2. Disinfection and Sterilization 
● Patient’s disposable connection tubes included with the Ventilator must never be reused 

and much less sterilized in a sterilizer, since the heat can change its shape and 
consequently generate leaks during use.  

 
 

9.3. Periodic Maintenance 
9.3.1. Suggested Maintenance 
Maintenance of the Ventilator is essential to ensure the desired operation in optimal conditions 
and consequently ensure patient safety. The manufacturer recommends keeping updated 
records on all preventive and corrective maintenance activities. 
 
Follow these steps to keep the device in optimal operating conditions: 

1. Inspect the device 
2. Clean the device, see Section 9.2.1. Cleaning 
3. Replace components, if necessary 
4. Store the device, see Section 9.5.1. Storage 

 
The Ventilator must be reset for each new patient to guarantee its useful life. 
The Manufacturer recommends preventive maintenance for the device very four months, to 
prevent faults looking forward.  
Only trained and certified personnel should perform preventive maintenance and repair of the 
equipment. 
 
 
1. Inspection 
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Users should complete the following physical inspections: 
● Check to confirm that none of the components are visibly damaged. 
● Inspect each electric connection and verify that there are not any visible signs of 

deterioration. 
● Examine the oxygen tubing and verify that there are no visible signs of 

deterioration, discoloration, disfiguration or wear and tear. 
● Examine the Ventilator cables to confirm that there are no signs of deterioration 

or wear and tear. 
If one or many of the components are deteriorated or faulty, users must replace these 
before moving on with the maintenance procedure. Users should not try to repair any 
damaged component under any circumstances. 

 
2. Cleaning 

 
See Section 9.2.1. Cleaning for the recommended cleaning instructions. 

 
3.  Replacing components 

 
While inspecting and cleaning the Ventilator, users must look for deteriorated, defective, 
discolored, worn, and disfigured parts that inhibit the optimal operation of the equipment. 
The Manufacturer recommends replace these components with original spare parts. 
 
Replacement of any component should only be performed by certified trained personnel.  

 
 

9.3.2. Maintenance Table 
Consider the following table of recommendations for your equipment maintenance schedule. 
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Description Frequency Process 

Replacing the ambient air 
inlet filter 

Per patient Dispose of the used filter according to 
the procedures established by the 
medical facilities housing the 
equipment. 

Run O2 Sensor Calibration Quarterly Press the “CALIBRATE O2 SENSOR” 
button from the home screen. 

Preventive Maintenance Quarterly, after massive 
continuous use and before 

storage.  

Call the Support Line at +52 (55) 8896 
9123. 

Calibration Annual Call the Support Line at +52 (55) 8896 
9123. 

Functional verification tests Annual Call the Support Line at +52 (55) 8896 
9123. 

Battery performance check 10,000 hours of use or 
every two years 

Call the Support Line at +52 (55) 8896 
9123. 



 

 
9.3.3. Cleaning, Sterilization, and Disinfection before Using the 
Ventilator with a New Patient  

● Users must be sure to replace the patient circuit tubing with each new patient. 
● Do not reuse the patient circuit tubing under any circumstances. 
● User must ensure compliance with instructions provided in the Cleaning section. 

9.4. Repairs and Spare Parts 
9.4.1. Original part replacement according to the corresponding Kit 
Code 
The correct operation of the Ventilator depends on the preventive and corrective maintenance 
program, as well as the use and installation of original parts. Using parts other than the original 
Manufacturer’s part could put the device and/or the patient at risk. 
 
Please call the Support Line at +52 (55) 8896 9123. 
 

9.5. Miscellaneous Items 
9.5.1. Storage  

Conservation and Storage Considerations 
 

The Ventilator should be stored in the following environmental conditions: 
■ Temperature: -20 °C to 70 °C 
■ Atmospheric pressure: 50 to 106 kPa 
■ Relative humidity: 10% to 95% without condensation 
■ Altitude: around 4,000 meters above sea level.  

 
The Manufacturer recommends following these storage instructions to extend the 
device’s lifetime and keep it in good condition: 
 

● Store the Ventilator with the battery charged. 
● If the device will be stored for a long period of time, the optimal temperature 

should range between -20 °C and 70 °C. 
● If the device will be stored for long periods of time, recharge the battery every six 

months. 
● If the device has been stored in uncontrolled environments, let it stabilize at a 

temperature within the mentioned operating range. 
 

After at least four months of storage or continuous disuse, the Manufacturer recommend 
inspecting the device, recharging the batteries, and run functionality and calibration tests 
before using it with a patient. 
 
During temporary storage, the Manufacturer recommends to leave the UPS battery 
connected to a power source to extend its life. 
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PEEP Valve  Check with each new 
patient 

Call the Support Line at +52 (55) 8896 
9123. 



 

Exhibits 
Contraindications and Complications 
The use of this equipment is exclusive only in adult patients with Acute Respiratory Distress Syndrome.

 
 
The use of this equipment in conditions other than those authorized or listed in the authorized Technical 
Data Sheet, is strictly prohibited. 
 
The use of this equipment must be authorized and supervised by medical specialist. The staff must be 
trained before operating the Ventilator. 
 
The medical staff is responsible for the intubation process, which it must apply at its sole  discretion. 

 
10.1. Single Line Diagram 
Composition and graphic description of the Ventilator’s functional parts: 
 

 

90 
 



 

10.2. Wiring Diagram 
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Specifications and Technical Data Sheet 
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Generic name: Invasive lung ventilator for a patient with ARDS (Acute Respiratory 
Distress Syndrome) “VSZ-20-2” 

UMDNS code: 47244 

GMDN password: 17-429 

Definition: Automatic device used to assist and control the alveolar patient 
ventilation by delivering the appropriate gas volume to the patient’s 
airways via an endotracheal tube. The device is used with patient 
circuits and may be used with other devices used to monitor the 
airways. The device characteristics and ranges in the parameters 
are adequate for its use in adult patients. 

Specialty: Intensive Care Units 

I. Description: 
 
 
 
 
 

1. General 

1.1 Pressure Sensor 

1.2 Two I:E valve presence sensors 

1.3 Presence sensor for piston 

1.4 Solenoid valve for FiO2 supply 

1.5 Oxygen inlet regulator 

1.6 Mixing valve 

1.7 Check valve 

1.8 Inspiratory/expiratory valve 

1.9 PEEP valve 

1.10 Compatible with the standard HMEF 

1.11 Compatible with the standard HEPA filter 

1.12 Compatible with a standard capnograph 

1.13 Physical power button 

1.14 The entire system is in the Spanish language 

2. Ventilation modes 

2.1 Continuous Mandatory Ventilation (CMV) Volume Mode 
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2.2 Assist Control Ventilation (ACV) Mode 

2.3 Mandatory Intermittent Synchronous Ventilation (SIMV-V) 
with Volume Support 

2.4 Pressure Control Ventilation (PCV) 

2.5 Pressure Assist Control Ventilation (P-ACV) Mode 

2.6 Synchronized Intermittent Mandatory Ventilation with 
Pressure Support (SIMV-P) 

2.7 Support for apnea cases according to the different volume 
ventilation modes 

3. Controllable parameters: 

3.1 Tidal volume: 200 - 1000 mL 
200 mL at 40 bpm 
500 mL at 25 bpm 

1000 mL at 14 bpm 

3.2 Respiratory rate: 4 to 40 bpm (depending on programmed 
volume) 

3.3 Positive pressure at the end of expiration (PEEP): 5 to 20 
cmH2O 

3.4 Inspiratory time: 0.2 to 4 seconds 

3.5 Maximal peak pressure: 5 to 60 cmH2O 

3.6 Plateau: 0 to 5 seconds 

3.7 Inspiratory pressure: 10 to 50 cmH2O 

3.8 Fraction of inspired oxygen (FiO2): 21% or 40% to 100% 

3.9 Sensitivity 0 to -10 cmH2O 

3.10 minimum PEEP: 5 cmH2O 

3.11 Rise time: 10% to 100% 

4. Monitored parameters  

4.1 Maximal peak pressure: 5 to 60 cmH2O 

4.2 Average pressure: -10 to 60 cmH2O 

4.3 Current pressure: -10 to 60 cmH2O 

4.4 PEEP: 5 to 20 cmH2O 



 

94 
 

4.5 Respiratory rate: 4 to 40 bpm (Depending on the 
programmed volume) 

4.6 Sensitivity: -10 to 0 cmH2O 

4.7 Tidal volume: 200 mL - 1000 mL 
200 mL at 40 bpm 
500 mL at 25 bpm 

1000 mL at 14 bpm 

4.8 Inspiratory time: 0.2 to 4 seconds 

4.9 Fraction of inspired oxygen (FiO2): 21% or 40% to 100% 

4.10 I:E ratio: 1:1 to 1:3 

4.11 Exhaled tidal volume: 200mL to 1000mL 

4.12 PIP: 5 to 60 cmH20 

4.13 Minimum PEEP: 5 cmH2O 

4.14 Plateau: 0 to 5 seconds 

4.15 Inspiratory pressure: 10 to 50 cmH2O 

4.16 Rise time: 10% to 100% 

4.17 Expiratory time: depends on the respiratory rate and 
inspiratory time 

5. Alarms 

5.1 Audible and visual 

5.1.1 Apnea: There was no patient effort during the 
scheduled SIMV-V interval. 

5.1.2 LOW PEEP: PEEP Calculated less than the 
programmed alarm limit. 

5.1.3 Patient disconnection: No pressure changes are 
detected when delivering a volume. 

5.1.4 Piston failure: Obstruction or mechanical failure of the 
piston 

5.1.5 I:E valve failure: Internal I:E valve mechanism or 
sensor failure 

5.1.6 High inspiratory pressure: Current pressure greater 
than Maximum Peak Pressure set 

 5.1.7 High and Low FiO2: FiO2 detected value +/- 15% of the 
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programmed value 

 5.1.8 High and low minute or tidal volume: Minute volume 
detected value at +/- 15% of the programmed value 

 5.1.9 High and low respiratory rate: Respiratory rate detected 
value +/- 15% of the programmed value 

 5.1.10 Inoperative Ventilator: Component failure tested during 
initial self-test 

5.2 Audible 

5.2.1 Power loss: Power supply failure 

5.2.2 UPS low battery alarm 

 5.3 Visual 

5.3.1 O2 supply failure: No oxygen supply detected in intake 
(below 40 psi)  

 5.3.2 Silence Alarm 

II. Accessories 
to be 
included in 
the 
acquisition 

 1. Disposable patient circuit based on medical needs 

 2. Two disposable Viral/Bacterial filters 

 3. One filter/artificial nose per circuit 

 4. UPS with 30-minute backup capacity 

 5. High-pressure oxygen hose 

6. Operation Manuals in the Spanish language (QR Code) 

7. Service Manual (QR Code) 

III. Consumables 
to be 
considered 
after 
purchasing 
the 
equipment 

1. Disposable/reusable patient circuits 

2. Artificial nose and filters 

3. O2 cell 

4. Oxygen hose 

IV. Feeding 1. Electrical  

 1.1 Input voltage 120VAC/60Hz 

  

 1.3 Backup battery with a 30-minute duration  



 

 
*** 
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 1.4 Avoid harmful radio frequency or electromagnetic emissions 
that may interfere with other devices due to its grounded, all-metal 
casing. 

1.5 Leakage current less than 300 μA 

2. Oxygen pneumatics 

2.1 High-pressure O2: 280-600 kPa oxygen connection with 
a guaranteed minimum flow of 15 L/min. 

2.2 Low-pressure O2: Connection to flow meter of a 
minimum 15 L/min. 


