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Abstract: The respiratory medical device is a medical device that delivers optimal oxygen or a certain amount of
humidification to a patient by delivering artificial respiration to a patient through a machine when the patient has
lost the ability to breathe spontaneously. These include respirators for use in chronic obstructive pulmonary disease
and anesthesia or emergency situations, and positive airway pressure devices for treating sleep apnea, and as the
population of COPD (chronic obstructive pulmonary disease) and elderly people worldwide surge, the market for the
respiratory medical devices it is getting bigger. As the demand for both airway pressure devices, there is a problem
that the ventilator standard is applied because the reference standard has not been established. Therefore, the bound-
aries between the items are blurred due to the purpose, intended use, and method of use overlapping similar items
in a respiratory medical device. In addition, for both airway pressure devices, there is a problem that the ventilator
standard is applied because the reference standard has not been established. Therefore, in this study, we propose
clear classification criteria for the respiratory medical devices according to the purpose, intended use, and method
of use and provide safety and performance evaluation guidelines for those items to help quality control of the medical
devices. And to contribute to the rapid regulating and improvement of public health. This study investigated the
safety and performance test methods through the principles of the respiratory medical device, national and inter-
national standards, domestic and international licensing status, and related literature surveys. The results of this
study are derived from the safety and performance test items in the individual ventilator(ISO 80601-2-72), the Inter-
national Standard for positive airway pressure device (ISO 80601-2-70), The safety and performance of humidifiers
(ISO 80601-2-74) and the safety evaluation items related to home healthcare environment (IEC 60601-1-11), In addi-
tion, after reviewing the guidelines drawn up through expert consultation bodies including manufacturers and import-
ers, certified test inspection institutions, academia, etc., the final guidelines were established through revision and
supplementation. Therefore, in this study, we propose guidelines for evaluating the safety and performance of the
respiratory medical device in accordance with growing technology development.
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Table 1. Foreign country classification status

Foreign country classification status

Country Device Classification Classification code
Ventilator Class 11 21 CFR 868.5895 (Continuous Ventilators)
USA _ ; : . ; i
CPAP Class I1 21 CFR 868.5905(N0n continuous ventilator (IPPB: Intermittent Positive
Pressure Breathing))
Ventilator Class TIb Rule 11, Active devices intended to administer and/or remove medicines,
EU body liquids or other substances to or from the body
CPAP - Reflects national standards based on ISO 80601-2-70
Ventilator Class I1I Mechanical ventilator
Japan CPAP Class TII C.ontinuous positive airway pressure, Continuous-automated positive
airway pressure
) Ventilator Class I1T Ventilator
China ; " -
CPAP Class 11 Continuous positive airway pressure
H 2 3FRZY77Y TS BEE 9% a4

Table 2. Reference standards for derlvation of test for respiratory medical device

Referenced international standards

ISO 80601-2-12:2011, Medical electrical equipment - Part 2-12: Particular requirements for basic safety and essential
performance of critical care ventilators

ISO 80601-2-70:2015, Medical electrical equipment - Part 2-70: Particular requirements for basic safety and essential
performance of sleep apnoea breathing therapy equipment

ISO 80601-2-72:2015, Medical electrical equipment - Part 2-72: Particular requirements for basic safety and essential
performance of home healthcare environment ventilators for ventilator-dependent patients

ISO 10651-6:2004, Lung ventilators for medical use - Particular requirements for basic safety and essential performance
- Part 6: Home-care ventilatory support devices

ISO 80601-2-74:2017, Medical electrical equipment - Part 2-74: Particular requirements for basic safety and essential
performance of respiratory humidifying equipment

IEC 60601-1-11:2012, Medical electrical equipment - Part 1-11: General requirements for basic safety and essential
performance - Collateral standard: Requirements for medical electrical equipment and medical electrical systems used
in the home healthcare environment

YY 0600.1-2007, Lung ventilators for medical use. Particular requirements for basic safety and essential performance.
Part 1: Home-care ventilatory support devices

YY 0600.2-2007, Lung ventilators for medical use. Particular requirements for basic safety and essential performance.
Part 2: Home care ventilators for ventilator-dependent patients
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Ventilator

CPAP

Intended use Support and control breathing

opening Upper airway

Patients unable to spontaneously breathe (eg

Patients capable of spontaneous breathing (ex.

Target central sleep apnea, severe chronic obstructive  Patients with obstructive sleep apnea, Lou Gehrig's
pulmonary disease, lung cancer, etc.) disease, etc.)
use Invasive (ex. Tracheal intubation), Non-invasive Non-invasive (ex. Mask, nasal cannula)

(ex. Mask)

4. A3557) O W A5 E 9%

Table 4. Safety and Performance evaluation list of Ventilator

Safety and Performance evaluation list Reference
. . Overpressure
Pressurized gas input .
compatibility
Protect against mechanical hazards Unwanted side shift
Temperature of applied part
Excessive temperatures and other Leakage
HAZARDS 8
Power supply interruption
Safety Accuracy of controls and instruments Gas Level Monitoring Equipment
Incorrect output
Dangerous output Patient Connection Port Pressure
Accidental Adjustment
Hazardous situation and Defective Gas supply failure
Conditions PpLy
. . Leakage in the ventilator breathing system
Ventilator breathing system ]
Spontaneous breathing on power loss
General requirements Gas Flow Rate and Leakage Standard
Protect against mechanical hazards Sound ISO
80601-2-72

Performance Protection against the accuracy
and dangerous output of controls
and instruments

Accuracy of Control and Instrument

. Gas Volume Control Breathing Type
Breathing type ]
Pressure-controlled breathing type

Protection device to limit Maximum
pressure

Oxygen monitor

Exhalation gas level or low gas level
alarm condition

End tidal carbon dioxide

High pressure alarm condition and
protection device

Hazardous output
Occlusion alarm
Partial occlusion alarm
Low breath alarm
Positive pressure continuous alarm

High leakage
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Table 6. Pressure of patient connection port

IS0 Test device Setting value Measuring value

) 4.0 cmH,0 4.004 cmH,0
Device A

20.0 cmH,0 20.186 cmH-0

) 4.0 cmH,0 3.871 cmH,0
Device B

20.0 cmH,0 19.492 cmH,0

c}. ) 4.0 cmH,0 4.014 cmH,O
Device C

20.0 cmH,0 20.186 cmH,0

Table 5. Safety and Performance evaluation list of CPAP

Safety and Performance evaluation list Reference
Temperature of applied part
Excessive temperatures and other Leakage
HAZARDS &
Power supply interruption
Stability of patient connection port static pressure
Safety . accuracy — long term accuracy
Accuracy of controls and instruments . i ) )
Stability of patient connection port dynamic pressure
accuracy — short term accuracy SO
Pressure of patient connection port 80601-2-70
Dangerous output L .
Carbon dioxide rebreathing
General requirements Characteristics of gas flow rate and pressure
Protect against mechanical hazards  Sound
Performance Protection device to limit Maximum pressure

Protection against the accuracy and
dangerous output of controls and
instruments

Maximum flow rate

Humidification Production
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Table 7. Maximum flow rate(Device A, B, C)
Test pressure
Device A Pmin Pmin + 25% Pmin + 50% Pmin + 75% Prmax
(Pmax - Pmin) (Pmax - Pmin) (Pmax - Pmin)
Airway pressure (cmH;0) 3,965 7,825 11,685 15,545 19,405
Airway pressure flow average (L/min) 9.103 12.123 15.142 18.161 21.180
Test pressure
Device B Prin Pmin + 25% Pmin + 50% Pmin + 75% Pmax
(Pmax - Pmin) (Pmax - Pmin) (Pmax - Pmin)
Airway pressure (cmH;0) 3,858 7,768 11,678 15,588 19,498
Airway pressure flow average (L/min) 8.968 12.037 15.106 18.176 21.245
Test pressure
Device C Pmin Pmin + 25% Pmin + 50% Pmin + 75% Pmax
(Pmax - Pmin) (Pmax - Pmin) (Pmax - Pmin)
Airway pressure (cmH;0) 3,437 7,485 11,534 15,582 19,630
Airway pressure flow average (L/min) 8.440 11.660 14.880 18.100 21.319
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