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i 6. "= FDA JI¥35 7] 5 d9

Regulation

Section
number

CFR Subpart

Product
code

Devicename

Device
Class

LSZ

Ventilator,
High
Frequency

QOV

Critical Care

Ventilator

QOQ

Non-Continuo
us Ventilator

For
Emergency
Use

QOR

Continuous
Ventilator,
Minimal
Ventilatory
Support

QOS

Continuous
Ventilator

QOT

Emergency
Ventilator

21 Isocapnic
CFR Subpart F 8685480  ventilatio
868 n device.

QFB

Isocapnic
Ventilation
Device

21 Continuo
CFR Subpart F  868.5895 us
868 ventilator.

CBK

Ventilator,
Continuous,
Facility Use

21 Continuo
CFR Subpart F  868.5895 us

868 ventilator.

MNS

Ventilator,
Continuous,

Non-Life-Sup

porting




CFR  Subpart Regulation Section Product Devicename Device
number code Class
Ventilator,
21 Continuo C?\Zlit;?;lglls’
CFR Subpart F  868.5895 us MNT i 2
. Ventilatory
868 ventilator.
Support,
Facility Use
21 Continuo Continuous,
CFR Subpart F  868.5895 us NOU Ventilator, 2
868 ventilator. Home Use
Ventilator,
21 Continuo COMH??;O?S’
CFR Subpart F 8685895 us NQY i 2
] Ventilatory
868 ventilator.
Support,
Home Use
21 Continuo Mechanical
CFR Subpart F  868.5895 us ONZ ) 2
. Ventilator
868 ventilator.
Nonconti Ventilator,
21 ous Non-Continuo
CFR Subpart F 8685905 - BZD 2
368 ventilator us
(IPPB). (Respirator)
21 Nrourllglolrsltl Resuscitator,
CFR Subpart F  868.5905 ) NHK Manual, Non 2
868 ventilator Self-Inflating
(IPPB).
. Mask,
21 NSESSZU Ventilator,
CFR Subpart F 868.5905 ) NMC  Non-Continuo 2
368 ventilator s
(IPPB). ’
Reprocessed

_’IO_



CFR Subpart Regulation Section Product Devicename Device
number code Class
Manual Ventilator,
21 emergenc Ermergenc
CFR Subpart F 8685915 y BTM EENCY, 2
868 ventilator Manual
(Resuscitator)
Powered Ventilator,
21 emergenc Ermergenc
CFR Subpart F 8685925 y BTL seney, 2
868 ventilator Powered
(Resuscitator)
Ventilator,
External External
21 negative Body,
CFR Subpart F  868.5935 pressure BYT Negative 2
868 ventilator Pressure,
Adult
(Cuirass)

7] 98 A W AR 2 ATEFAE Aead 842 A3 )
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¥ 7. List of highest priority devices for human factors review 167§ ¥

=5 Product Code
Ablation generators LPB, OAD, OAE, OCM, OCL
Anesthesia machines BSZ
Artificial pancreas systems 0z0, OZP, OZQ
Auto injectors KZE, KZH, NSC
Automated external defibrillators MK]J, NSA
Duodenoscopes FDT
Gastroenterology—urology endoscopic DG

ultrasound systems with channels

Hemodialysis and peritoneal dialysis FKP, FKT, FKX, KDI, KPF,

systems ODX, ONW

Implanted infusion pumps LKK, MDY

Infusion pumps FRN, LZH, MEA, MRZ
Insulin delivery systems LZG, OPP

Negative - pressure wound therapy OKO, OMP

Robotic catheter manipulation systems DXX

Robotic surgery devices NAY
Ventilators CBK, NOU, ONZ
Ventricular assist devices DSQ, PCK
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Ventilator, L. .
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Inima ) .
. MNT predetermined percentage of oxXygen in
ventilatory ] .
the breathing gas. Adult, pediatric, and
support,
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Abstract

Improvement of the User Interface of General Purpose Ventilator

using Usability Evaluation

Gyeong Min Kwon

Department of medical device engineering and management

The Graduate School, Yonsei University

(Directed by Professor Sung Uk Kuh, Won Seuk Jang)

Today’s society i1s facing increased ventilator use due to the
accelerated aging of the population and the COVID-19 pandemic.
The U.S. FDA emphasizes human factors engineering in the design
of ventilators and separately specifies that usability tests should be
conducted for critical tasks[l], emphasizing the usability of
ventilators as one of the essential factors to maximize patient
safety and treatment effectiveness[2]. In the domestic medical
device industry, there are 2,848 companies with an average
production value of less than KRW 1 billion in 2019, accounting for
more than 79% of all manufacturers [3]. Therefore, it is difficult to
apply wusability engineering processes due to time and cost

constraints.
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This study aims to introduce the process of applying the
usability engineering process to the user interface design of a
ventilator. In the design phase, the purpose of the medical device,
the user of the medical device, the site of action, the intended user
profile and patient profile, the use environment, and the operating
principle of the medical device were identified through the
development of user specifications. In the subsequent analysis
phase, task analysis was conducted to identify possible user errors
in the wuser interface, and domestic and international PMS
databases were utilized to identify hazardous factors and hazardous
situations, and to reflect use-related risks in the design. In the
subsequent evaluation phase, heuristic analysis was utilized as a
method of formative evaluation, and improvements were made by
drawing out improvements for matters of high severity. In the
summative evaluation, a usability test was conducted based on the
improved device to determine whether the calculated hazardous
factors and hazardous situations were controlled to an acceptable
level, and satisfaction and improvement opinions were derived to
confirm the satisfaction of usability and suggest improvement
directions.

This study confirmed the benefits of applying the usability
engineering process to development. The  user—centered

development process improved user satisfaction by considering
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how the device will interact with the user in the actual use
environment. Formative evaluation was conducted early in the
design process to clearly understand user requirements and
incorporate improvements into the device. We then conducted a
summative evaluation of the improved device to analyze user

satisfaction and confirm the benefits of usability engineering.

Key Words : Medical devices, ventilators, heuristic analysis, usability

evaluation
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