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Unofficial Commented Translation: Guideline for Registration

Review of Usability Engineering of Medical Devices (NMPA)

Preamble to Version 1.0.0, August 2025

The original guideline was published by China’s National Medical Products Administration (NMPA) in
Mandarin on 19 March 2024; the original guideline entered into force on 08 October 2024.

This document is based on the freely available guideline documents (see Link1 and Link2). It is not an
official translation by the NMPA, therefore it cannot be and is not an official guideline. The Copyright
for the original Chinese text and guideline lies with China’s National Medical Products Administration
(NMPA).

This unofficial commented translation is intended to support understanding of the original Chinese content,
but manufacturers are advised to use the original NMPA guideline as their reference for deriving NMPA’s
expectations. In case of uncertainties and need for clarifications, readers are asked to refer to the original
NMPA documents and further official sources by the NMPA.

The German UPA working group MED & HEALTH and experts from DKE standardization group
DKE/UK 811.4 revised the document with the following intentions:
— Align terminology with commonly used terms on the international level and/or highlight differences

in terminology in this guideline, where they exist.

— Provide summaries and discuss differences to IEC 62366-1:2015/AMD1:2020, provided as
highlighted text in italics for each section in the guideline text below. Where appropriate and relevant,
this guideline is also compared with the relevant FDA expectations.

— Formatting section headers and adding a table of contents for ease of navigation.

Unlike regulatory documents written in English, Chinese regulatory documents do not use the equivalents of
“shall” and “should” to differentiate levels of expectations. We recommend that all uses of the word “should”

be interpreted as expectations; with some exceptions identified in the document below in consultation with
native speakers.

This document (especially the commented part) is intended for human factors and regulatory professionals
who need guideline on interpreting NMPA’s original guideline and the associated expectations when planning
to register their products in China and complying with the expectations there.

The experts’ revisions and comments in this unofficial commented translation reflect their best knowledge as
of the release date and are based on their local perspective as well as their limited practical experience with
human factors submissions to NMPA at that point in time. The revisions and comments do not represent the
views and opinions of the UXPA, German UPA, or other institutions, such as the IEC and DKE.

If you have any questions or comments, please contact ak-med-health@germanupa.de



https://www.cmde.org.cn/directory/web/cmde/images/1710830782903076802.docx
https://www.cmde.org.cn/directory/web/cmde/images/1710830792417007054.docx
mailto:ak-med-health@germanupa.de
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Announcement issuing the Guidelines

Comment.: On March 19, 2024, the Center for Medical Device Evaluation of National Medical Products
Administration published online via announcement the new Guidelines for or Registration Review of

Usability Engineering of Medical Devices. The original online announcement can be accessed here:
] 5K 24 W = 4 o 0 o0 TR AR BR T s bl ] B CARVE A B A5 48 S Al (2024 4F28 13 5

E XM R4 E POk TR RS e TREEME AR S
FENRES (2024 4% 13 5)

Announcement of the Center for Medical Device Evaluation of the
National Medical Products Administration on Issuing the
Guidelines for Registration Review of Usability Engineering of

Medical Devices (No.13, 2024)
RAGFAE]: 2024-03-19
[ssued on: March 19, 2024
Jyit— RGBT e rT R B, [ X2 A s O S E 1 (BT AT I AR
TENT AR T JE D) RN B, BT AT

In order to further standardize the management of the usability of medical devices, the Center for
Medical Device Evaluation of the National Medical Products Administration has organized the formulation
of the Guideline for Registration Review of Usability Engineering of Medical Devices and its Application

Note, which are hereby issued.
e
The Announcement is hereby given.

AR 1. BRyTdstlonT B ARV o A S R
(https://www. cmde. org. cn/directory/web/cmde/images/1710830782903076802. docx)

Attachments: 1. Guideline for Registration Review of Usability Engineering of Medical Devices
(Download)


https://www.ydcmdei.org.cn/article/401
https://www.ydcmdei.org.cn/article/401
https://www.cmde.org.cn/directory/web/cmde/images/1710830782903076802.docx
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137 2. KT (BERSTasmnT VE TR o A e S E) RS B (RO

138 2. Application Note of Guidelines for Registration Review of Usability Engineering
139 of Medical Devices (Download)

140

141 [ 5% 24 it A B R R T B B B 1P R 0
142 Center for Medical Device Evaluation of National Medical Products Administration

143 202443 A 19H


https://www.cmde.org.cn/directory/web/cmde/images/1710830792417007054.docx
https://www.cmde.org.cn/directory/web/cmde/images/1710830792417007054.docx
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Attachment 2: Application Note

KT BRI 00T A AR o i 2 R U B S e B

Application Note of Guidelines for Registration Review of
Usability Engineering of Medical Devices

Section Summary:

The newly issued guideline on the registration review of usability engineering for medical devices outlines
the requirements for device registration in China. For new registrations, high-use-risk devices (all classified
as Class IIl) listed in a specific catalogue should submit a usability engineering research report. For other
Class II and Class 11l devices, if their product-specific guidelines include usability-related requirements—
such as simulated use—relevant documents should be submitted accordingly. In all other cases, a use error
evaluation report is required, based on the device's risk level. It should be noted that the classification of
medical devices in China may differ from that in other countries.

For already registered devices, changes to the registration do not require retrospective submission of
usability documentation for the original version. However, if substantial changes are made to the user, use
scenario, or user interface, usability or related documents should be submitted based on the same criteria as

for new registrations. In general, renewal applications do not require the submission of usability engineering

documentation.
Comparison with IEC 62366-1:2015/AMD1:2020

a) A risk-based approach also exists in IEC 62366-1:2015/AMDI:2020. However, there is no list of
products that are classified as high use-risk products.

b) Medical device Class I appears to be out of scope; at least no usability documentation is required
for the registration of Class I medical devices. It should be noted that the classification of medical
devices in China may differ from that in other countries.

CEIT AT I ME TR M AR SR & kA, ZEAUTISLFRIEN, A CHET
BHan R

The Guideline for Registration Review of Usability Engineering of Medical Devices has been issued.

Considering the current situation of the industry, the relevant matters are explained as follows:

— Xt LR R AR BT A ™ e (P XU T 2 A T o CRELBR A, 2290958
ZRESTEMO B, SN H R SRR AT I TRERT R o R R T =R TE
ARE R AR T A T R PR AT R PR DGR (SO R A5, U2 LB SRR A Ry H i 1%
Bl HABTE DU IR b ARAE RS By e 2 SRR A A PR VAt AR o

L. For medical device products intended for registration: Medical devices with high use-risk should
be managed according to the catalogue (see the Attachment for details, all of which are Class III medical
devices) and products included in the catalogue should submit the usability engineering research report. For
other Class II and Class III medical devices, if the Guidelines of corresponding products contain usability or
usability-related requirements (such as simulated use, etc.), corresponding registration application dossiers
should be submitted according to their requirements. For other cases, the use error evaluation report should

be submitted according to the requirements of medical devices with medium and low use-risk.

7
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. XoF T M BT S A AR ST 75 D 78 AR B Ak R AT PR AR ROk
HW RS s R SRS 1R IR A SR BORIRAS R T AR AT A A AT
FIVEARSGUE M F R BORE . ARSI I | Jo 75 3258 T vk TAREWE T BTk

II. For registered medical devices, no change of registration is required to supplement the usability
engineering research report of the products before the change. If substantial changes in users, use scenarios,
or user interfaces are involved, the usability or usability-related registration application dossiers for the
changes should be submitted according to the requirements of Article 1 above. In principle, renewal

registration does not require the submission of the usability engineering research report.
S. 2024 4F 10 H 8 FRHIR FIR TR TRAAHSEN SRR

III.  The corresponding registration application dossiers should be submitted according to the above

two requirements from October 8, 2024.

BrE: Ao P RS ik AT o

Attached Schedule: Interim Catalogue of Products with High Use-Risk

ZR R
Center for Medical Device Evaluation of the National Medical Products Administration
2024F3 A 19 H

March 19, 2024
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{3 FH UL i 1RAT B 3R

Interim Catalogue of Products with High Use-risk

eI

Classification Code

P AR

Product Name

01-03-02
01-03-04

oL IR SRS R 8L

Cardiac radio-frequency ablation equipment

oo SRS i

Cardiac radio-frequency ablation catheter

o HE AP S AT it ¥ 2

Radio-frequency ablation equipment for cardiac surgery

oIS RH AT Rl /22

Radio-frequency ablation forceps/pen for cardiac surgery

01-07-01

FRGWER RS PR FARNIT 8

Surgical navigation and positioning system (with robotic arm and end effector)

01-07-03

WEHTFAR RS

Endoscopic surgical system

A NF RIS R 5

Control system for vascular interventional surgery

08-01-01

T IR

Therapeutic ventilator

08-01-04

e

Home healthcare environment ventilator

08-03-01

AP ER B %

External defibrillation equipment

10-03-01

M HEHT

Haemodialysis equipment

10-03-02

EEAEVE MR R

Continuous blood purification equipment

10-03-04

ANTIHB%&

Artificial liver device

12-04-02

FEN ORI B 2 7%

Implantable circulation assistance equipment

12-04-03

FEN 2 W e %

Implantable drug infusion equipment

14-01-01

VSR (F=3
Syringe pump (Class III)

14-01-03

P RARER R

Needle-free injectors

9
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WRR (BE=39

14-02-01
Infusion pump (Class III)
JReEy R (=28
14-03-02

Insulin pump (Class III)

10
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Attachment 1

Guideline for Registration Review of Usability Engineering of Medical Devices

By T A AR B A e = R

Guideline for Registration Review of Usability Engineering of

Medical Devices

Section Summary:
This guideline assists manufacturers (registration applicants) in establishing usability engineering processes

for medical devices and preparing necessary documentation for registration with the NMPA. It standardizes

technical review requirements and outlines general usability engineering principles. If the content is not
deemed applicable by the applicant, a detailed explanation is necessary. Device-specific Guidelines may add
usability engineering requirements. NMPA provides a list of products that are considered “High Use-Risk,”
see Attachment 2: Application Note.

Comparison with IEC 62366-1:2015/AMD1:2020

a) The risk level of the product is the determining factor in the usability process for the medical device,
as set out in IEC 62366-1:2015/AMD]1:2020.

AR S5 S AESR M S N AL B A R] I R R A v 4 7 A B R A R
FARBORE,  [RINRVE B2y 2T PP R BOR B PP 2K

This Guideline aims to assist registration applicants in establishing a usability engineering process for
medical devices and in preparing the required usability engineering documentation for medical device

registration. It also standardizes the technical review requirements for usability engineering of medical

devices.

AR T SN 0 BT A RT PR DR ) — AR SK o R HR A N TR AR 7 i B AR MR XU A
Wi E A48 PR B AN ERE N, AAGHERRE . R IE A A] R A HAts 2 R
BT, ERERAER ST R

The Guideline provides general requirements for usability engineering of medical devices. Registration
applicants should determine the applicability of the specific contents of this Guideline based on the specific
characteristics and use-risk level of their product, providing detailed justifications for any content deemed

not applicable. Registration applicants may also adopt alternative methods that meet the regulatory

requirements, but detailed supporting data should be provided.

AR TR NS AEIATIER S SR PEARHE IR R DL A RTRHEBE ) INERIKF T HIE R, BEE M
SR EFR R R AT 5E 2 DLRRHREE ) DRI AR, A48T R IR 50 A 25 R i i
5,

11
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This Guideline has been developed based on current regulations, mandatory standards and current
scientific and technological capabilities and levels of understanding. As regulations, mandatory standards,
scientific and technological abilities and levels of understanding continue to evolve, the relevant content of

this Guideline will be adjusted accordingly.

A RN EM I B A E N R I3 30, AN RATECRH LR T, R
AMEEIGREIIAT, BN SVE LA AT 52 N (8 AT 2 S

This guideline is intended as a reference document for registration applicants, reviewers and inspectors.
It does not involve administrative review and approval matters nor is it legally enforceable as a regulation.

This guideline shall be applied under the premise of compliance with relevant regulations.

AT SRR BT ST I AR E AT 4 T R, e BT SRR 3 SR AT AR A U
fifi b &5 A BARISOUEAT A 0 R R B B e .

This Guideline is the general guideline for usability engineering of medical devices. Other medical
device guidelines can be adjusted, modified and refined as needed based on this Guideline and specific

circumstances.

- EHEE

I. Scope of Application

Section Summary:
This Guideline applies to the registration and application of usability engineering specifically for Class I1
and Class 11l medical devices, excluding in-vitro diagnostic reagents (IVDs).

Comparison with IEC 62366-1:2015/AMD1:2020

a) As with the international standard, the principles in this Guideline are generally applicable to all
medical devices, regardless of the medical device class. However, no usability documentation is
required for the registration of Class I medical devices. Contrary to IEC 62366-1:2015/AMDI1:2020
this Guideline excludes In-Vitro Diagnostics.

b) Consistent with the international standard, this Guideline does not explicitly state that drug-device
combination products are in scope of this guideline. However, based on section VI.(IV), it is
understood that the outlined principles also apply to all Class Il and Class Il medical devices
(excluding IVDs) that are a part, or a constituent of a product regulated as a drug.

AR ] T35 728 B8 = RESyT S mT A AR AV A, ANGE ] TR SMS Wik
TEA S N AT S IR AT T R U BRI 4 A e 7 B T A E R A

This Guideline applies to the registration and application of usability engineering for Class II and Class
III medical devices but does not apply to in-vitro diagnostic reagents. Registration applicants may refer to

the requirements of this Guideline to conduct usability engineering activities for all types of medical devices.

12
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- FEMHE

II. Major Concepts
(—> AT AR A A

(I) Usability engineering and usability

Section Summary:

This Guideline focuses on usability engineering for medical devices, emphasizing design and development
informed by human anatomy, psychology and behavior. It aims to enhance user interface characteristics
—including legibility, understandability, learnability, memorability, operability, use error prevention—to
ensure safe and effective use. Registration applicants may also reference this Guideline for improving user
satisfaction and user experience in their designs.

Comparison with IEC 62366-1:2015/AMD1:2020

a) The definition of “usability” in this guideline differs slightly from IEC 62366-1:2015/AMD1:2020
combining its definition with elements of FDA's 2016 Human Factors Guidance. But in general, the
concepts are very similar:

o Definition in IEC 62366-1:2015/AMDI:2020: [Usability refers to the] characteristic of the
user interface that facilitates use and thereby establishes effectiveness and user satisfaction in
the intended use environment

o Definition in this Guideline: Usability refers to the characteristics of a medical device's user
interface that ensures the safe, effective and easy use by intended users in the intended use
scenario under normal use conditions.

b) Like IEC 62366-1:2015/AMDI1:2020, this Guideline focuses primarily on user interface
characteristics related to the safe and effective use of medical devices.

MERST a2 e ARV A, AR T SRR AT I PE TR 1 R REr sl TR
fEsl EREL LB AT SCHEETTTHAE S S BRI AIOR BT T R RS Tas b, DA SRR ST A il
L

I
H

From the perspective of evaluating the safety and effectiveness of medical devices, the usability
engineering' described in this guideline refers to the design and development of medical devices through
application of knowledge about human anatomy, physiology, psychology, behavior and culture as well as

human capabilities and limitations, with the goal of enhancing the usability of medical devices.

U EBEST AU, W AME DR S AR LR ORFRAR L. AME TR & SCEAMFE .

!'In the field of medical devices, usability engineering is essentially synonymous with human factors engineering (also referred
to as ergonomics).

13
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FIFIYE (Usability) SR T AE U8 7057 T 129 A B2 2, PRAIEDRTT #9022 220 2L
S VAR P SR, BIEEART Stk SR, 5. Bidiate. SEREE. A
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Usability refers to the characteristics of a medical device's user interface that ensure the safe, effective
and easy use by intended users in the intended use scenario under normal use conditions. These characteristics
include, but are not limited to, legibility, understandability, learnability, memorability, operability, use error
prevention, etc. Usability described in this Guideline is limited to the user interface characteristics related to
the safe and effective medical device use. Registration applicants may also refer to this guideline when

designing and developing other user interface characteristics, such as user satisfaction and user experience.

(= H SRS A

(I Users, use scenarios and user interfaces
P A SRR - SR i TR = MR ER .

Users, use scenarios and user interfaces are the three core elements of usability engineering.

1. Hp

1. User(s)

Section Summary:

This section emphasizes the importance of understanding and specifying diverse user profiles for
individuals who interact with medical devices, including medical staff, patients and support personnel. This
Guideline focuses on users involved in device operation, disinfection and sterilization, while noting that
additional considerations may arise in the future. Special attention is required for special populations such
as children and the elderly as well as impairments related to special populations or careers. This section
places a focus on their unique accessibility needs and limitations.

Comparison with IEC 62366-1:2015/AMD1:2020
a) Like IEC 62366-1:2015/AMDI:2020, this Guideline considers all persons who interact with a device

“users.”

b) “User profiles” are also defined similarly, however, this Guideline places a greater emphasis on
cultural psychological aspects. This is in line with other requirements, focusing on the importance
of taking Chinese cultural particularities into account.

¢) This Guideline also calls out special groups and circumstances in particular, for example vulnerable
populations, but also user limitations (e.g., health, occupational diseases).

d) Although this Guideline defines and describes the term user in the same way as IEC
62366-1:2015/AMDI1:2020, it appears that this Guideline only discusses users who operate the
medical device to achieve its intended use. However, it recommends that all other users should also
be considered. Due to a lack of practical experience in the application of the guidelines, no more
precise and clearer interpretation can be derived here; at best, contact the NMPA directly for specific
questions in the project.

R RGN S A PTRLE 1) 5 BT S R A N 0t InBeds. . FKIEy B, v,
Bk, A dEP dEE. BN HPEE A AZ AR A, AR S BT RS H 5
TR A E PRI P N T3 TP AR IE A T e P 24 B B el . AR, LB TN
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“Users” refers to all individuals specified by the registration applicant who interact with the medical
device, including healthcare professionals, patients, family caregivers, as well as personnel involved in
cleaning, transportation, installation, maintenance, repair and disposal. Users are typically categorized into
multiple user groups, which are a subset of the user population that share specific characteristics related to
their interaction with the medical device. User profiles are used to reflect the unique anatomical,
physiological, psychological, behavioral and cultural aspects of each user group. These include, but are not
limited to, demographic factors (such as gender and age), anthropometric data (such as height, weight and
strength), capabilities (such as perception, cognition and action), cultural aspects (such as social relationships,
professional traditions, language) as well as characteristics related to knowledge level, professional skills,

work experience and degree of training.

M P ERSEAILE . ZN 2GRN LSRR, TR 5 5 i A7 AR
BRZESE, MEHHEA LEESR, [N, IRHEGEHEM I EME. 5. REEAFEMRES T IR
T3 ILBRA, LB A R Ak, S R A HRME 1)

If a user group includes or consists of special populations such as children, the elderly, pregnant persons,
or individuals with disabilities, their characteristics may differ significantly from those of the general
population. Therefore, accessibility requirements should be considered. Additionally, it is essential to
consider the users' capabilities and limitations in different states, such as health, illness and medication use
and to clearly define any limitations where necessary. It is also recommended to take into account issues

related to occupational diseases that may affect the users.

VE FRE N AR B ae O SRR AR IS DUME PR P HER . AR R S OUERR S5
H FEES BRI T A e L U A R R A, BRI T AR R KA ERIE A,
BAEIEIETG . 185, 0. 4B, 4E8. ESFHRENG, Fr USRI & A s
N5 25 8 A P R P LK AT R AR K

Registration applicants should define user / user group requirements based on the user profile of the
medical device. This Guideline mainly focuses on the users / user groups that operate the medical devices to
achieve their intended use. These include medical personnel, patients, family caregivers and personnel
involved in device disinfection and sterilization. Currently this Guideline does not consider personnel in
cleaning, transportation, installation, maintenance, repair and disposal, etc., but these may be considered at a
later stage. However, registration applicants should consider the usability engineering requirements for all

users / user groups.
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2. Use scenarios

Section Summary:

This section outlines the importance of detailing use environments and user tasks within the concept of use
scenarios. Use environment is understood as the use setting where the medical device is operated (e.g.,
hospitals, homes, etc.) and where environmental conditions can have an impact on the use of the medical
device (e.g., lighting, temperature, etc.). Furthermore, this section categorizes user tasks based on criticality,
urgency and frequency, emphasizing critical tasks that could lead to serious harm. Registration applicants
should specify requirements for use settings, environmental conditions and identify risks associated with
critical user tasks.

Comparison with IEC 62366-1:2015/AMD1:2020

a) As in IEC 62366-1:2015/AMD1:2020, this Guideline expects use settings and environmental
conditions to be considered when specifying the use environment.

b) In both this Guideline and the IEC 62366-1:2015/AMDI1:2020, user tasks are defined similarly:
Actions performed by a user to achieve a specific goal with the medical device.

¢) While the international standard IEC 62366-1:2015/AMD1:2020 revolves around hazard-related
use scenarios, this Guideline requires the identification of “critical tasks,” “urgent tasks,” and
“frequently performed tasks.” This represents an additional effort for applying usability engineering
process to the medical device intended for the Chinese market.

d) The IEC 62366-1:2015/AMDI:2020 and this Guideline have a similar understanding of critical
tasks: Task in which a use error can lead to significant harm (IEC 62366-1:2015/AMD1:2020) vs.
tasks in which a user action or lack of action can lead to serious harm or death (this Guideline).

e) Considering the frequency as well as the safety aspect of a user task in combination follows a similar
approach to “primary operating functions”” known from IEC 62366.:2007+A1:2014 and provided in
other product-specific medical device safety standards.

f)  As with user groups, this Guideline focuses on those who operate the device. For the time being and
except for corresponding requirements in medical device safety standards, this Guideline does not
consider tasks related to cleaning, transportation, installation, maintenance, repair and disposal.
However, manufacturers should consider the usability requirements for all (critical) user tasks in the
usability engineering process. Please note that unlike in IEC 62366-1:2015/AMD1:2020, storage is
not included within that list and that cleaning has been added.

W1 R, R SOR RN S AN PTRUE BT S8BT R R 2R, BRI 3R 8
ANERAEAESS o ISR I AR BT S SEBRdh e, ORI N R e . SRBasedt, Lo
MGFRBSETICE. QeE. FRE WH. 8 E. KE. AL, s m.
MEHDL REE TR UK TR MRS RSN BRI SRS DL, SRAFAESS TR T R BT A A SE
BURSE HARMAT B BT B 51, AR T RN B m Sy By s s A G B AR 55, AN IR TES . 18k
TR UEY S AR JEESHRAEESS (BT8R S A AR ZORERA) I HUSR 9N
o ATEM HIE AT R AR AR ST R PR ER

As shown in Figure 1, use scenarios refer to the real use of medical devices specified by registration

applicants. This includes the use environment and user tasks.

a. Use environment refers to the setting in which users operate the medical device in practice. It can be
categorized into:

o use settings, such as clinic, emergency room, operating room, ward, ambulance, home,
16
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public place, etc.
o environmental conditions such as space, lighting, temperature, humility, air pressure,
cleanliness, noise, vibration, radiation, etc.

b. User tasks refer to actions or sequences of actions performed by the user to achieve a specific goal.
This Guideline focuses on user tasks related to medical activities and does not consider cleaning,
transportation, installation, maintenance, repair, disposal, etc. for the time being (except for
corresponding requirements in medical device safety standards) and may be considered at a later

stage. However, registration applicants should consider the usability requirements for all user tasks.

BRAFAE S5 WA B R AN 2R3 . RS A1 E AT 3 R BT 55 AR R BT 55, QBT
S5t AT S BAT Bk K T BE S BU™ BAG H BSE T HIIRIEAESS, RZBUNARREIES . MR
APES R 7N E GUESS AR R GUESS, REUEF IR T E M 2T DU AT 97 T I AR
%5, RZRMONARR SRS o WIRAESRA R 73 0 AR5 AARH LSS, W RS R fe
RIS, RZBUOVARE MRS . RS . REESMERMESHE XA KEES
HH R T RS, WAMES SRS . REESAERZE, K RE R fHES T LLRN v Bk
=AM

Depending on the perspective, user tasks may be classified differently. From the perspective of risk, user
tasks can be divided into critical tasks and non-critical tasks. Critical tasks are defined as user tasks under
which user actions or lack of action may lead to serious harm or death. Otherwise, they are non-critical tasks.
From the perspective of operation urgency, user tasks can be classified into urgent tasks and non-urgent tasks.
Urgent tasks refer to user tasks that need to be performed immediately for medical intervention. Otherwise,
they are non-urgent tasks. From the perspective of operation frequency, user tasks can be divided into
frequently-performed tasks and non-frequent tasks. Frequently-performed tasks refer to user tasks frequently
performed by users. Otherwise, they are non-frequent tasks. The relationship between critical tasks, urgent
tasks and frequently-performed tasks is as follows: Urgent tasks are usually critical tasks. There is an
intersection between frequently-performed tasks and critical tasks and urgent tasks and a specific user task

can fit into two or three of the above task categories at the same time.

AHG T RIS BT 85 R A 8 A, B ASRBRAE S5 AF MR AE S5 70 R T2k, TR SRS
AHRMESS, B GOREFOVE SRS . HRUES SRR S .

This Guideline focuses on the potential risks of medical device use, so critical tasks are considered the
main principle of the classification of user tasks and frequently-performed tasks and urgent tasks are also

considered. The focus is on critical tasks that are urgent tasks or frequently-performed tasks.
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Figure 1 Use Scenario

FEM S N TS E R SO TR I IABE A AR AR S5 I ZER, IR R ST 55 A S
WL, AR AN R BAESS W HE SRS

Registration applicants should specify requirements for their medical devices regarding the use settings,
environmental conditions and user tasks and identify critical tasks and their risks, especially those critical

tasks which are also urgent tasks or frequently performed tasks

3. HASm

3. User interfaces

Section Summary:
This short section defines the elements of a user interface and states that registration applicants should
consider representative users, use settings and environmental conditions when designing user interfaces.

Comparison with IEC 62366-1:2015/AMD1:2020

a) Like in the international standard, accompanying documentation, packaging and training materials
are part of the user interface.

b) This guideline uses the term “operation task” which can be understood similarly to “user task.”

P S (AP ZIEH P S5 ERITHEMANIE B R T, BFEART R
AR RSF. EE. Bon. R &R A5 BE. L W, %, a2k HPERI
MEE.

User interfaces refer to all characteristics and modes of human-machine interaction between users and
medical devices, including but not limited to the shape, size and weight, display, feedback, connection and
assembly, operation, control, instruction for use and label, packaging, user training materials of medical
devices, etc.

TEN RN CMREESS 3 R, S5 a7 Rz, SRt aT 1P it
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Registration applicants should perform user interface design activities focusing on operation tasks,

including and considering representative users, use settings and environmental conditions.

(=) BRJTas eI DRI P AR

(1) Medical device use and user operation situation
1 BEJT A G
1. Use of medical devices

Section Summary:

The use of medical devices is categorized into normal and abnormal use. Normal use is further divided into
correct and incorrect use, that is, with and without use errors. Use errors stem from perception, cognition
and action failures. Abnormal use involves unintended users or intentional violations of common sense or
instructions.

Comparison with IEC 62366-1:2015/AMD1:2020

a) Similar to the international standard, normal use is in scope of this guideline whereas abnormal use
is out of scope;, meanwhile the definition of normal use could be slightly different to
1EC 62366-1:2015/AMD1:2020.

b) In essence, the structure of the tasks and use errors is analogous to that of IEC
62366-1:2015/AMDI1:2020, encompassing both correct and incorrect use, as well as the associated
use errvors at the perception, cognition and action levels.

¢) The definition for abnormal use differs between this Guideline and IEC 62366-1:2015/AMD1:2020.
B 2 o, BRI A S DU R 0 I A P AR IR A, A I A AR AR A SR
B F R R IR B AR BT a2 BIOAARIE S A

As shown in Figure 2, medical device use can be classified into normal use and abnormal use, where
normal use is defined as a user operating a medical device in accordance with the requirements of the

instruction for use as well as common-sense practices. Otherwise, it is abnormal use.

TE A5 P A P 45 SR A B P 20 9 AR A P AR RS Ferh IR S P R H R B0 R A A O IR 3
A, 2R A A ARG OIS AT 4552 B RS 4R P AT Sh AT BBk T B07 TR H i Bk
R T U BT s B, R RE PRI BT S 2 A Ak, SEURE . R ER 32 5
PIEBBET, 5 EERIORH A2 1 5 e Ao FH RS P 2 mT 2 52 KT

From the perspective of use results, normal use can be divided into correct use and incorrect use. Correct
use refers to normal use without incorrect use and the use-related risks generated are expected to be
acceptable; incorrect use refers to the user's action or lack of action leading to a different medical device
response than that expected by the registration applicant or the user, which may reduce the safety and
effectiveness of medical devices and result in harm or death of the patient, user or related personnel.
Corresponding risk control measures need to be defined and implemented to reduce the use-risk to an

acceptable level.
SRR TR P RE S BUE IR MEF IEEAR S, PI20 REnEs R IANAESIRAT AR Horh,

EL
=
IR TR L O ALSE . W oE s s S5 BRI R RO B A R, IR R a5 R AL R
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Use errors refer to potential root causes that may lead to incorrect use, which can be subdivided into
perception error, cognition error and action error. Perception errors are defined as use errors resulting from a
user’s failure in perceiving visual, auditory and tactile information, etc., such as misreading the unit of
measurement of output result, missing alert, etc. Cognition errors are defined as use errors resulting from a
user’s failure in processing knowledge, rules and information in terms of memory, understanding, etc., such
as omitting surgery operating steps, misunderstanding symbols, etc. Action errors are defined as use errors
resulting from a user’s incorrect use or other action failure, such as activation failure due to pressing the
wrong control button or insufficient pressure, etc. Therefore, intended correct use has no use errors, while

unintended correct use has use errors.

FEIEHF A A EAEARBUIA S B R o s EOR AT B A S A L SRS O, e AR T
SR P AR AT 2 AT S B AR AT B P AR S DL o

Abnormal use includes use by unintended users; use by users who deliberately violate the requirements;

or both, among which the use by unintended users can be divided into reasonably foreseeable and unforeseen.

EARVEM RS N TS A48 T R BT 7 SR I A B XUz, (HA R 3 R R =7
e R A P ) A 25, RIS MU A 3 2 S vl R L AR F0U 7 (s s, e A
il P R 2K IR 7 4 G 25 18 ) L3 1 XU

Although registration applicants can refer to this Guideline to identify the risks of abnormal use of
medical devices, this Guideline is limited to the consideration of the risks of normal use of medical devices.
Meanwhile, it is necessary to consider the foreseeable risks of use by unintended user from a risk management
perspective. For example, the risks of use by children for household medical devices for adults should be

considered.
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2. User operation situation

Section Summary:
User operations are classified into successful operation, difficult operation, near-miss operation and operation

failure. Successful operation indicates anticipated correct use, while difficult operation refers to tasks that meet

requirements but fall short of expectations. Near-miss operation involves tasks completed with potential risks
and operation failure includes incomplete tasks or errors.

Comparison with IEC 62366-1:2015/AMD1:2020

a)

b)

d)

Unlike IEC 62366-1:2015/AMDI1:2020, this guideline recommends differentiating close calls (near-
miss operation) in addition to correct use, use difficulties and use errors.

This Guideline focuses on the observation of real-world use of the medical device (see Figure 3 User
operation situation) and adds corresponding metrics to quantify the outcome (correct use, use error,
etc.).

This Guideline uses the term “operation task,” which can be understood similarly to “user task.”

This Guideline wuses the term “‘unintended correct wuse,” which is not used in
IEC 62366-1:2015/AMD1:2020. It could mean that an intended correct use cannot be equated with
unintended correct use and should therefore be considered in further usability optimization.

Wk 3 pos, F SERR A BRI SRR IS BN R 2%, AT T SR U ARAE 5 A AT 55 e ORE EERE 2
IR BRI RAER . HRAE R

As shown in Figure 3, user’s actual operation situation in medical device use is relatively complicated.

This Guideline categorizes the outcome of user tasks based on the degree of user task completion into

operation success, difficult operation, near-miss operation and operation failure.

PRAE T TR I S R RS 5 B T HUNM IR AR . Bk X SR T R B &
ZORBIBRARAEST 5E i, WnHRAEIN TR B BRI, & G S R AR AR5, R T AR 1 IE AR i
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A, BUAE IR A, FTRRGE BARRE oL LA . BRI 2 4R P BN AT 32 KU IR R A 55 52
B AT PHE AT I E R R AR AT S DT R AR, AR AR R TS T, R
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e  Operation Success refers to the completion of a user task as expected, representing anticipated
correct use.

o Difficult Operation refers to user task completion that meets requirements, but falls short of
expectations, such as prolonged operation times or reduced efficiency. This also includes tasks
completed by chance. It is considered unintended correct use, categorized as use difficulty and
may be improved based on the specific circumstances.

e Near-Miss Operation® refers to user tasks completed under conditions where unacceptable
risks were nearly encountered. For example, a user might notice and correct an action that
contradicts warnings before making an error. This is a special case of a Difficult Operation,
considered unintended correct use or close call, requiring preventive measures to control
potential use-related risks.

e Operation Failure refers to user tasks that do not meet the expectations or are not completed,
including instances of exceeding time limits, making mistakes, omissions, or interruptions.
These situations which may occur simultaneously are categorized as incorrect use and

necessitate risk control measures to reduce the use-risk.

Based on these distinctions, the use of medical devices can be categorized into: Correct use, use difficulty,

close call and use error.

2 ZERER W E L.
2 Refer to the definition of close calls.
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Registration applicants should improve the user interface design based on the observed real-world use

of medical devices, considering users and use scenarios.

=\ HA R

II1. Basic Principles
—) A] A TR E A

(I) Goal of usability engineering

Section Summary:

This Guideline emphasizes the importance of user interface design in medical devices, focusing on ensuring

safe and effective human-machine interaction. By analyzing and controlling risks of the medical device based

on its intended use, use scenarios and core functions, this Guideline aims to enhance safe and effective use.

This Guideline highlights the need to consider usability engineering requirements throughout the design and

development process.

Comparison with IEC 62366-1:2015/AMD1:2020

a) Comparable to the IEC 62366-1:2015/AMD1:2020, this Guideline emphasizes the importance of

usability engineering in medical device design, focusing on risk analysis and user interface design.
Usability engineering should always be integrated with safety and effectiveness considerations.

BT o R S B B Ag ZEANLAS B 7 RESEBLEL PO 38, ALAC B AZ O e iAE T P S e i
BETS ORUE ST A A A 1 22 g Rt . DRIBEARR G SR U SRR T By 7 as Bl FH P S s v 1m0, B
TT o ST I R A B2 R R A TRE 2R
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Medical device use relies on human-machine interaction to achieve its intended purpose. The core
problem in human-machine interaction is whether the user interface design ensures the safe and effective use
of the medical device. Therefore, this Guideline focuses on the design of the user interface, addressing

relevant usability engineering requirements from the perspective of medical device design and development.

By b AT I R BT a2 A e I B A B o0, 52 T BT SRR BUI AL& . 3
o O INRE T I B BRI T S DX, &5 & P AN S 50T e P S seit, ANREN 28 %
A RAEIL T R v TR T AR

The usability of medical devices is an important component of their safety and effectiveness. It should
analyze and control the risks of medical devices based on their intended use, use scenarios and core functions.
User interface design should be developed in conjunction with an understanding of the users and use
scenarios. Usability engineering should not be conducted in isolation from safety and effectiveness

considerations.

(= (AR 1A

(I) Based on use-related risk

This section emphasizes the importance of enhancing usability in medical devices to mitigate risks associated
with human-machine interaction. It outlines the classification of use-risks into high, medium and low
categories based on potential harm. Medical devices with a high use-risk involve critical tasks (see also
section (1).2).

Comparison with IEC 62366-1:2015/AMD1:2020

a) This Guideline defines three levels of use-risk — high, medium and low — based on the severity of
harm. Unlike the term “risk” would suggest in the context of ISO 14971, it does not consider
probability of occurrence per this guideline. The definition of “high use-risk” corresponds with the
definition of critical tasks by the FDA (see also comments in section (I1).2).

b) While confirming that use-risk can be determined by risk management (similar to the international
standards framework), this Guideline seems to generally assume devices to be in the high use-risk
category if they:

e Have user infaces that are complex, are difficult to learn, employ new operating principles, or
are used by lay user.

o Are similar to marketed medical devices for which serious adverse events or “Level I recalls”
exist related to the user, use and user interface design.

¢) This Guideline does not specify how these pathways are logically related to each other. It is therefore
recommended to assess use-risk via all pathways, as applicable and to determine the use-risk
category based on the pathway resulting in the highest use-risk level.

By E BT A A7 AR B AR T AU L, AT RE A T XUz, 2 21 B 7 s il (5 FH 1) 22
SR IR, BRIT SN RS [R5 R BT s e A S, A R AN
BAL, FEJEHAE T BT ST IR AR R R DRIk, BT @80l ZER o] A, el R AER A 4
BT M LR BRI R R SRR I SR KA
IR SR OLT -

Usability problems in medical devices can hinder human-machine interaction, leading to use-related risks
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that compromise the safety and effectiveness of the medical device. Adverse event reports and recall data
indicate that medical device use problems are a significant and use-related risks cannot be ignored; the poor

medical devices usability is the main reason for those issues.

To address this, it is necessary to improve the usability of medical devices, especially in scenarios such

as:

e Completely new ways of use

e Long learning curve

e Use by lay user

e High operational complexity

e Life-support applications

e Combined use of drugs and devices
e Firstaid

e Home healthcare

e Use by people with disabilities

2 8 EId RS BT 800 35 R AE MR R AEBAT R T ME LA T, WOHRF 7 38 B A58 FH RIS 443 25 7™ B 5
SN S AREAG, S ARERE A RE R ECE E FE BT TR ERMIE . ATTRE
SEWIFE . MRS HE L, E A XU BT 800 & A7 R BT SS, b AR XU B2 7 A
CES %8
Given the difficulty of determining the probability of harm caused by use-related risks during registration

review, medical device use-related risk can be classified into high risk, medium risk and low risk based on

the severity of the harm:

e High use-risk: Incorrect use is likely to cause serious harm or death;
e Medium use-risk: Incorrect use is likely to cause mild harm;

o Low use-risk: Incorrect use is unlikely to cause harm.

Based on the definition of critical tasks, medical devices with a high use-risk involve critical tasks, while

those with a medium or low use-risk do not.

By S B ASE Y DX 5 31 Pl e e KRS AT P, T PRI By S A Y DX i 7 25 X
R AL AR Y DRSS BRI E S ARG S5 20 5 AN 3 S U B 2 45 WA P XU 20 ) T AR
[, AN AR AER L AR, DRIk ) AR XU 7 BRI SR XS 35 B R B 45 WA P XUz 2053
{EL R AR IR 42 1 5 Jti 2 ATEAT P

The use-risk level can be determined through risk management, as use-related risks are an important
part of the overall medical device risk management. While the use-risk levels defined in risk management

may differ from the use-risk levels described in this Guideline, there is a corresponding relationship between

the two. Therefore, use-risk levels can be determined based on the use-risk levels defined in risk management.
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However, this determination should be made before implementing risk control measures.

AEAFIE R A2, et ot FH XU T S B vt XS By W (T g B0™ 0 35 B E T A B T 23 O
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It is worth noting that medical devices with a high use-risk represent a subset of high-risk medical devices
(those that may cause serious harm or death). However, not all high-risk medical devices have high use-risk.

High use-risk medical devices are typically classified as having high use-risk if they involve:

e Completely new ways of use
e Long learning curves
e Use by lay users

e High operational complexity

These factors significantly increase the likelihood of use errors, necessitating increased focus on usability

engineering.
[FIRF, T gt A XU 250340 T s i [F) ZEBR 7 gt b1l 5 AN R AR [ D AT A0 E , R
[FIZSEE ST d bl L Ja R AR G- P AR . I ST Bt A SR I e A R SRl — 2 [l & T i X

B, RAEANRFMFER LA BE TR, RAREA RSB =5 H B Be A B g T
ARAE P S -

In addition, the use-risk level of a medical device can also be determined based on post-market adverse

event reports and recall data for similar devices. Specifically:

e High use-risk: In case of serious adverse events or Class I recalls related to post-market use problems
of similar medical devices.

e Moderate use-risk: In case of adverse events or Class II recalls related to post-market use problems
of similar medical devices.

e Low use-risk: In case of no adverse events or only Class III recalls or no recalls related to post-

market use problems of similar medical devices.

Ry s T I TRE AR 4 S A 3 AN P S i T R A B, SR R A 5 28 o
#r (EMEA). Bt ot (FTAD S5 XSt 75 ik AT A T3, IR - S it Bidr it
A SR IR 2 i TR 2T S Sl Y XU e 2 T 32Kk F, e IR T JR A P B R il o v
(N AVSRE o

Medical device usability engineering should integrate risk management with user, use scenarios and
user interface. Risk analysis methods such as failure mode and effects analysis (FMEA), fault tree analysis
(FTA) and their derived methods should be employed. Through user interface design, protective measures,

safety information and other risk control measures the use-related risk of medical devices should be reduced
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to an acceptable level. If necessary, user training should be conducted, particularly for high use-risk medical

devices.
(=) A W

(Il) Total life cycle management

Section Summary:

Usability engineering should be integrated throughout the entire life cycle of medical devices to identify and
mitigate use-risks. This iterative process involves pre-market design, development and risk management, as
well as post-market analysis of adverse events. High use-risk devices require comprehensive usability
engineering, while medium and low use-risk devices follow risk-based controls (see flow chart in this chapter).

Comparison with IEC 62366-1:2015/AMD1:2020

a) While the IEC 62366-1:2015/AMD1:2020 standard is focused on pre-marketing activities, this
guideline calls out the importance of continuing usability engineering in post-marketing phases for
devices with a high use-risk level (and also recommends it for medium use-risk devices). However,
there should be no gap for manufacturers following ISO 14971, which includes post-marketing
activities and can trigger modifications of the user interface (for which the
IEC 62366-1:2015/AMD1:2020 is applicable).

b) The guideline emphasizes the integration of the usability engineering process with the risk
management process and the development process that follows the quality management system.

¢) According to figure 4 in this chapter, this guideline distinguishes between two main types of reports:
a) Use error evaluation report (for low and medium use-risk devices) and b) Usability engineering
report (for high use-risk AND new medical devices). In case of a high use-risk device which can be
compared to an existing equivalent device, two other possibilities for registration exist (see figure

4).

d) Contrary to IEC 62366-1:2015/AMD1:2020, full usability engineering life cycle quality control is
required for high use-risk devices in this Guideline. For medical devices with a medium or low use-
risk usability engineering life cycle quality control can be carried out.

g7 d bk e i J I 7 5 R T AR DA K . T AR AT R AR N BT B T A A
DS BRI R, RO AT TR B R A L B AT K. BT R A G R T SAE  IRE (
ARFAAE L, D, PR UL R XS F SOt rT I, B — D3R ey S A I i %2
A R

The requirements for usability engineering should be considered in the entire life cycle of medical
devices. Usability engineering should be incorporated into the design and development and risk management
process of medical devices before marketing to identify foreseeable use-related risks and reduce them to an
acceptable level. Subsequent to market launch, it is necessary to combine those identified foreseeable with
known use-related problems identified through market surveillance (including adverse events and recalls, the
same below) to identify and improve usability engineering, so as to further improve the safety and

effectiveness of the medical device use.

BRI AT I TR R — AN AR, BP At A2, v M B N R AR A R
RO FEOREZE N T R o] B vE DR vl aB it o0, BRI, SBEEIEHT P S v s . S
BOUE. A RS R B 0GR, 0l AR 5 eI 75 JF e nl I8 v 44T o

The usability engineering process of medical devices is an iterative and gradually refined process.
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Registration applicants should ensure traceability of the usability engineering activities within the framework
of the design development process controlled by the quality management system (QMS) to identify, track
and analyze the relationship between the input, output, verification and validation of the user interface and
risk management. In addition, for changes in the usability engineering, it is also necessary to carry out

traceability analysis.

ERE 25 RAT W R SR AT RIS Y ARG 70 8 B3 7], BT B A P U 2 m AN [, e mT I E R
Az i o U1 RN M F R BORFESRIRANR] o VE FRE 7R SR 5 058 BT ae At P XU 2003, I
RN 2 AR L P A i S T e o P RSz [T S AR U L 75 D' e e B T P 2 AR o
FAE AR, b AR KU 7 s i 2 T XU PR AT e w] Ik R A i e S s A . v fit
FHRBSEAT AR AR FH XS B T ey Atk FR 3 BRI 22 5 ISR\ B0

To define the extent of life cycle management related to usability, the industry development level and
use-risk classification should be considered. With different use-risk levels of medical devices, the quality
control requirements for the life cycle of usability engineering and the requirements for registration
application dossiers may differ. Registration applicants should comprehensively determine the use-risk level
of medical devices and take appropriate life cycle quality control measures: In principle, full usability
engineering life cycle quality control should be carried out for medical devices with high use-risks and
usability engineering life cycle quality control can be carried out for medical devices with a medium and low
use-risk based on the risk management process. The differences between the registration application dossiers
for medical devices with a high use-risk and medical devices with a medium and low use-risk are detailed in

Section VIII.

gi b, AR ENSEA B E NI 4.

To sum up, the basic flow chart of this Guideline is shown in Figure 4.

o, T
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Figure 4 Basic Ideas of the Guidelines
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IV. Usability Engineering Process

Section Summary:

The usability engineering process for medical devices is essential for ensuring design and development
quality. It includes requirement analysis, design, implementation, verification, validation and change
management, all integrated with risk management. Traceability analysis is crucial for maintaining
relationships between requirements and outcomes, ensuring that user interfaces meet specifications and
acceptable risk levels.

Comparison with IEC 62366-1:2015/AMD1:2020

a) In addition to IEC 62366-1:2015/AMD1:2020, this Guideline explicitly names other activities as
part of the usability engineering process, such as user interface requirements analysis, verification
(including user interface verification plan, see chapter V) and change management (“Usability
engineering change activities ”).

b) This Guideline emphasizes risk management and traceability as integral parts in all stages of the
usability engineering process.

c) Some terms di]‘fél from those of the IEC standard such as “user interface requirements” (probably
intended as “‘user requirements,”), ‘“user interface design specification” (probably intended as

’

“user interface specification”).

d) The “user interface evaluation plan” mentioned in the IEC standard, which includes both formative
and summative evaluation activities, is not addressed in this Guideline. Instead, documentation in
the form of a “user interface verification plan and report” and a “user interface validation plan and
report” is required by the guideline.

g7 a bk n] F I AR R By et v T R BB A BB 73, VM AR N R AE iR B AR R
TPRARERIRESR NS e 0 S H . AR IE AR AR . AT AR TR R G4 Y 5 B0 7 K
s Wit e AR, BN SRS S, XS EEAAIEEIVE B o T, B NMEE
it T R N AT R A SR

Usability engineering for medical devices is an important component of the design and development
process. Registration applicants should establish comprehensive, suitable and effective usability engineering
process within the framework of the quality management system’s design and development procedures.
Usability engineering includes activities such as user interface requirements analysis, design, implementation,
verification, validation and change management. Risk management and traceability analysis are integral

throughout these activities. Each activity should produce corresponding usability engineering documentation.

A AE TRE O 5 5R Hris sh 248 A P S e g RO 7 S SRR (K 2 s sl . 4
TP AR AR S S B U FISE CGRRTAL, NED BRy7 s L i s 4
RS DL, BARAIRTT SR T i G P AL PRI AR BT A% A
MW E T BRSPS T IR RBAESS, ROV R SRS W REST 1o
FE5%, WhE 7 F i I BOR R S P AR, TR F i /SR NE . MR 7 St i e SR
SEF P S IAE R REE IR R B S A AR 5 s R R A R R S R
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The usability engineering requirement analysis refers to all activities from defining the user interface
concept to establishing the user interface requirements specification. Based on research into user interface
requirements, the design of predecessor medical device user interfaces and post-market use-issues of similar

(including predecessor) medical devices the following aspects should be clarified:

e intended use

e Intended population (patient population included)
e  User characteristics

e Use Settings

e Environmental conditions

e Human-machine interaction methods

e  User tasks

User interface requirements specifications should be created based on (a) a risk analysis conducted to identify
critical tasks with particular attention to tasks that are both urgent tasks and frequently performed tasks and

(b) identified technical characteristics of user interfaces and potential use errors.

Based on the requirements specification, a user interface validation plan should be developed. Traceability
analysis at this stage should establish the relationship between user interface requirements and product

requirements, as well as between user interface requirements and risk analysis.

AR TR R BT HE s 48 W P S SRS B8 s i Bt Ve 4 s s . k1A
J G 7 SR TE R E T TSR RHE R SE 7 58 DAL AE R BRI P 15 0, 04 BB S
B AP ERNASRE, TR S B RTE . ARYE PP A B RE S R P A g e TR . ATIE
VRS M eI B R S ek S P S AR R . P SR 5 USSR R

Usability engineering design activities refer to all steps from the development of the user interface

requirement specification to the creation of user interface design specification. These activities involve:

¢ Defining the implementation solutions of the technical characteristics of the user interface,
e Establishing risk control measures to address potential use errors, including the development

of instructions for use, labels and user training materials.

The output of these activities is the user interface design specification. Based on this specification, a user
interface verification plan should be established. Traceability analysis at this stage should document the

relationships between

e the user interface design and the user interface requirements and

e the user interface design and the risk control measures.

AR TR SE LS B2 fa 3k 1 H 7 S Bo - Ve SERUH 7 A s s, s S SR
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Usability engineering implementation activities refer to all activities of realizing the user interface based
on the user interface design specification. These activities include the development of instructions for use,

labels and user training materials. The usability engineering implementation activities should also be

integrated with the risk management process.

AP PR AR R S8R 5l CBIVR P F T 96 ) 2 B DR FH - F i A6 P S e NG ) A B 30
AR ARSI S B2+ H 7 S S e T R O o A RIS o AT M LRI IR P S
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Usability engineering verification activities (i.e., user interface verification) encompass all activities
aimed at ensuring that the user interface conforms to the user interface design specifications. These activities
are conducted based on the user interface verification plan and result in the generation of a user interface
verification report. Traceability analysis during this phase establishes the relationships between user interface
verification and user interface design, as well as between user interface verification and risk management.

Detailed requirements for user interface verification are provided in Section V.

AP AR RS S (RIAE P SR SRR OR A - R 2 FH P S SR I 230G sh . ]
P ARSI B3 T H 7 ST B 7 S ARk i, IR OR SR & TR R A8 A KU 2 7 2
5. ATIEIIE S BT B P A AR S SR P A A S RS R R R . H
G N B AR VR WS 1A

Usability engineering validation activities (i.e., user interface validation) encompass all activities aimed
at ensuring that the user interface meets the user interface requirements. These activities are conducted based
on the user interface validation plan and result in the creation of a user interface validation report. The report
also ensures that the overall residual use-related risk is acceptable. Traceability analysis during this phase
establishes the relationships between user interface validation and user interface requirements, as well as user

interface validation and risk management. Detailed requirements for user interface validation are provided in

Section V.

AT RS A B SO B B P SR S A SR PP L SRR st IR, BRIA. XU
EHL BRI AT SO S S
Usability engineering change activities encompass the evaluation of user interface change requests,

change planning, change implementation, verification and validation, risk management, traceability analysis,

document control.

BT A BT Pk AR T A T AR B2 UM S BT T A i Bl R B AR Dl e B B T R R AR
TERFHE . TR TR AN 1, TS TR RN 2, S,

The usability engineering process for medical devices can adopt suitable usability engineering methods

and their combinations based on the specific circumstances of design and development activities. Commonly

used usability engineering methods are detailed in Attachment 1 and the fundamental elements of usability
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engineering are outlined in Attachment 2 for reference.

B PP 5 S5

V. Verification and Validation of User Interface

Section Summary:

Formative evaluation (for which this Guideline uses the term “user interface verification” interchangeably)
and summative evaluation (validation) are highlighted as crucial elements in medical device design.
Formative evaluation supports validation and both evaluation types should include special user groups and
environments when applicable.

Comparison with IEC 62366-1:2015/AMD1:2020

a) The term and concept of “usability verification” from IEC 62366:2007 was omitted with the revision
to the current standard but could be the origin for this Guideline's terminology. Technical
verification of user interface requirements per ISO 13485 should not be confused or mixed with
formative usability evaluation — they serve different purposes and use different methods (e.g., bench
testing vs. simulated use testing).

P F T SR 5 A G R 7 SR U B S A B AL 2y, R T S R T v 5
e, FP A AR TR A . AWRTHIPE TR MR R, F A g AR B e, F
TN SRR O S EEPE VR, R S 6 RS P S T A A P 2 i o

User interface verification and validation are critical components of medical device design verification
and validation. That is, user interface verification belongs to design verification, while user interface
validation belongs to design validation. From the perspective of usability engineering, user interface
verification is also called formative evaluation and user interface validation is also known as summative

evaluation. User interface verification is the basis of user interface validation.
FOEA, P FHREGUE S TE R SE AR NG S AR RS, VR LM 2.

If applicable, user interface verification and validation should cover specific user groups and specific

use environments, as detailed in Attachment 2.

(—>  HP S

(I) User interface verification

Section Summary:

Formative evaluations can use methods like expert review, cognitive walkthrough, comparison with marketed
devices and usability testing involving simulated use. Formative usability tests are expected to involve 5 to 8
participants per user group. Findings should inform risk management and user interface design.
Comparison with IEC 62366-1:2015/AMD1:2020

b) Apart from the obvious difference in terminology compared to international standards, the principles
outlined for formative evaluations are similar to IEC 62366-1:2015/AMD1:2020.

¢) Unlike the international standard, this Guideline mentions 5 to § users for formative evaluations.
However, this range is consistent with sample size considerations commonly used in industry (see
IEC TR 62366-2 and FDA's 2016 Human Factors Guidance).

FP S AE TR B & R R 50 L ARDE R TR RIS 7%, PR ILA 1.
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User interface verification can be conducted using or combining methods such as expert review,

cognitive walkthrough and formative usability testing. See Attachment 1 for details.

TR R F PRI B AP SR g e Ml FEM HE N PR ARSI (TR 5t 2
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Formative usability testing, known as verification tests of user interfaces, can be conducted by
registration applicants either by simulation tests (based on simulated use scenarios in self-built usability
laboratories) or by comparative testing (based on similar medical devices already on the market) or by
commissioning third-party usability laboratories that include test agencies, universities and research institutes,

to perform simulation tests.

FERERT FIERNR 2 5 VB AR TE R R R R, W BOE NI H 5 8 A, #EW
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Depending on the relevant study results, the number of participants in the formative usability test is
usually 5 to 8 in each user group and the majority of use errors can be found. Formative usability tests can
be performed multiple times on parts of or the entire product and different usability test methods can be

applied each time. The number of test participants should be determined according to the specific situation.

7i720 Rk S DR R U1 ol b 7 o o P e e I s o A 1 S 7 R e
BH A R WS 5 A0 ARFEAE AR TREE R . G585 A . ARIEI T
RILRIREARAE T . A R M A RS 26, h 6 XU TR EDURH N RIS £ 1 45 it 5 sk Y P T it

Formative usability testing requires the development of a test plan, conducting tests according to the
plan and producing a test report. The test report should include but not limit to the test objective, test object,
test participants, test conditions, test tasks, test result analysis and conclusions. Based on identified use errors,
use difficulties and close calls, appropriate risk control measures should be implemented to improve the user

interface design in conjunction with risk management.

(= M/ FHHERIA

(II) User interface validation

Section Summary:

This Guideline offers two pathways for validating the device user interface, which can also be used in
combination: Via summative usability testing (for new devices), or via comparison with and analysis of
post-marketing information of similar medical devices marketed in China. The applicability of the latter
depends on the determined similarity and impact on use-risk.

Comparison with IEC 62366-1:2015/AMD1:2020
a) This Guideline expects validation information to originate from the Chinese market (for either

pathway). See also section VI.(1I).
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User interface validation can be conducted using summative usability testing, comparative evaluation of
equivalent medical devices, other methods or combinations. In principle, the following tests should be

performed:

e New Products: For entirely new products (those not yet marketed or whose safety and effectiveness
have not been fully demonstrated in medical practice), summative usability testing should be used.
e  Mature Products: For established products whose safety and effectiveness have been adequately

demonstrated in medical practice, an equivalent medical device comparative evaluation may be used.
1. SE5PErT YN

1. Summative usability test

Section Summary:

Summative usability testing validates user interfaces of medical devices through methods such as simulated
use and on-site testing. It requires a minimum of 15 participants per user group to effectively identify use
errors. The process includes careful participant selection, training and data collection, with a focus on
critical tasks. Test reports should detail objectives, conditions, results and any deviations. If results do not
meet criteria, further testing and usability engineering modifications are necessary to address identified risks.

Comparison with IEC 62366-1:2015/AMD1:2020
Unlike the international standard,

a) This Guideline calls to include at least 15 users in summative evaluations. However, this number is
consistent with sample size considerations commonly used in industry (see FDA’s 2016 Human
Factors Guidance, also exemplarily mentioned in IEC TR 62366-2).

b) This Guideline highlights that individuals who frequently participate in usability tests of the same
device or other devices of the same manufacturer should be excluded.

¢) This Guideline is specific about expectations regarding test participants as well as facilitators not
being the designers or developers of the given device. For evaluations conducted by a 3rd party,
participants and facilitators should not be affiliated with the manufacturer. Generally, test
facilitators should be adequately qualified.

d) This Guideline expects rationale if no training for participants is required. This is also in contrast
to FDA who expect rationale if participants of a HF validation are trained.

e) This Guideline is specific about expectations regarding data recording, analysis and reporting.
However, these are largely in line with FDA'S guidance.

S PTG B S sk, R N FR AT IIN (BT ROE st
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Summative usability testing, also known as user interface validation testing, allows the applicant to use

methods such as simulated use testing (based on simulated use in self-built usability laboratories) and actual

34



1006
1007

1008
1009
1010

1011
1012
1013
1014

1015
1016
1017

1018
1019
1020
1021

1022
1023
1024
1025

1026
1027
1028
1029
1030
1031

1032
1033
1034
1035
1036

1037
1038

1039

GERMAN

UPA

use testing (based on real use scenarios). Applicants may also entrust third-party usability laboratories

(including test houses, universities, research institutions, etc.) to conduct simulated testing.

S EAPET YENA I 2 5 N BBE RS, MRIE A REY] 15 AL 20 AL 30 Aw] 733
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The number of participants in summative usability testing should be statistically calculated. Relevant
research indicates that testing with 15, 20, or 30 participants can identify at least 90%, 95% and 97% of use
errors, respectively. Therefore, the number of test participants in each user group for summative usability

testing should, in principle, be no fewer than 15.
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Summative usability testing should be conducted on the overall medical device (including all
components). Test participants should be intended users and all user groups involved in critical tasks are
represented. The user interface should be finalized, the test environment should match or be equivalent to the

real use environment and all critical tasks should be included.
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Summative usability testing should consider the background of relevant test personnel. Stakeholders
should not serve as test participants or evaluators. Specifically, individuals directly involved in the design
and development of the applicant's product should not act as participants or evaluators in simulated or field
testing. Employees of the applicant or its stakeholders should not serve as participants or evaluators in third-
party usability testing. Evaluators should have relevant knowledge and work experience in usability

engineering.
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To ensure the safety of test subjects (such as patients) in real-use scenarios, field testing may not cover
all critical tasks. Consideration should be given to the selection of critical tasks for testing, as well as methods
and requirements for supplementary testing of untested tasks, with detailed records maintained. It is
recommended to consider the diversity and representativeness of field test participants.

s S5 VE T RN A AT E . S 5 SR S I st lE
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The summative usability testing process typically includes the following activities: Test plan
development, recruitment and training of test participants, test execution, data collection, analysis of test

results and preparation of the test report.

MR LSRR 55 932 0], Rl e N B SRS W ARSI OB 55, B T4 FH XU 43 47
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The test plan should be critical task-oriented, focusing particularly on critical tasks that are also urgent

as well as frequently-performed tasks. It should define acceptance criteria based on a use-related risk analysis

and include testing requirements for instructions for use, labels and user training materials.
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For the recruitment of test participants, it is necessary to consider the test participants inclusion and
exclusion and test participants should be selected according to the characteristics of the users/user groups. In
principle, participants who frequently participate in the usability test of the same medical device or medical
devices belonging to the same registration applicants should be excluded. If not excluded, the reason should
be given and recorded. For the training of test participants, the content and requirements of the training should
be considered based on the characteristics of medical device products. In particular, multiple trainings may
be needed for medical devices with long learning curve. If there is no need to conduct training for test

participants, the reasons should be explained and documented.
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The test data includes observational data and interview data.

a. Observational Data: This consists of records of participants' operational behavior, which may
include photos, videos, or similar media. Relevant records should be appropriately processed to
protect participants' privacy while ensuring the completeness of the operational behavior records.

b. Interview Data: This includes question-and-answer records from participants regarding product

operation and usage knowledge, collected through questionnaires or tests. Questions should include

open-ended items. Special attention should be given to knowledge-based tasks, such as interpreting
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warnings in instruction for use and label, which cannot be assessed through observation alone and

should be evaluated through interviews.
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The test report includes the test purpose, test object, test participants, test conditions, test pass criteria,
test tasks, test result analysis, test plan deviation, conclusion and so on. For the test purpose, the test objective
should be specified. For the test object, the basic information and pictures of the proposed product should be
provided. For the test participants, the division of users/user groups and participants information, number,
training requirements and effects should be listed. For the test conditions, the test site, equipment (including
software tools) used in the test and the role and qualification of test evaluators should be listed. For the test
tasks, the test items, processes and results of all critical tasks should be listed and the test sample pictures
should be provided. For the test result analysis, the frequency of each use error, use difficulty and close call,
potential harm, type of use errors (perception error, cognition error and action error), use-risk control
measures and overall residual use-risk should be described in combination with test data (including
observational data and interview data). For the test plan deviations, the situation, impact and treatment of
each deviation should be detailed. For the conclusions, the test results and the acceptability of the overall

residual use-risk should be summarized.
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If the results of summative usability testing fail to meet the pass criteria, the causes and impacts of the
test failure should be analyzed and identified. The scope and content of a repeat summative usability test

should be considered and documented accordingly.

If unacceptable use-related risks are identified during testing, usability engineering modification
activities should be conducted to address these issues. Supplementary summative usability testing or a
complete retest should be performed. In such cases, reconsideration of participant selection is required to

ensure unbiased and comprehensive evaluation.
37



1109

1110

1111
1112
1113
1114
1115
1116

1117

1118
1119
1120
1121
1122
1123

1124
1125

1126
1127
1128

1129
1130
1131
1132
1133

1134
1135
1136
1137
1138

1139
1140
1141
1142
1143
1144
1145
1146

& GERMAN
7 upA
2. EERUEIT ZRMUO LR

2. Equivalent medical device comparative evaluation

Section Summary:

This guideline defines equivalent medical devices as those essentially identical to a declared device in
various aspects. It outlines a comparative evaluation process, including selection criteria and supporting
evidence. If no differences are found, a post-market analysis is conducted. If discrepancies exist, additional
user interface validation data is required. A comprehensive report detailing evaluation objectives, findings
and risks should be produced, prioritizing evaluators with usability engineering expertise.

Comparison with IEC 62366-1:2015/AMD1:2020

a) The procedure is broadly consistent with the requirements set out in Chapter 5.9 of
1EC 62366-1:2015/AMD1:2020 and chapter 17.1 of IEC 62366-2. Consequently, data from previous
summative usability tests can be used for comparable products. This approach is also reflected in
the FDA guidance on the content of human factors information in medical device marketing
submissions. However, it is essential to conduct a detailed evaluation of any potential differences
and associated risks.

b) The guideline contains proposals for the formats and approach of documents resulting from the
clinical evaluation.
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FUEL RPRAE R P SRR SRS . AL T B S5 U T ) 2 3R AR A
[7i] HL 85 N b T R 1R R 7 2 e

The equivalent medical device referred to in this Guideline is defined as a medical device that is
essentially identical to the submitted medical device in terms of intended use, target population, structural
composition, users / user groups, user profile, use setting, environmental conditions, critical tasks, human-
machine interactions, user training and other determining factors and that has already been registered and

marketed in China as a similar medical device.
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The comparative evaluation of equivalent medical devices can refer to the clinical evaluation method
used for comparing similar devices. First, select the equivalent medical device of the submitted medical
device based on the determining factors outlined above. Then, perform a comparison item by item based on
the above factors. If there are no differences between the two devices, conduct a post-market use analysis of
similar medical devices. If no new use-risks are identified, use the user interface validation data from the
equivalent device’s registration and marketing in China as supporting evidence. If new use-related risks are
identified, in addition to the above steps, submit the user interface validation data from the submitted medical

device specifically addressing the newly identified use-related risks.
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If there are discrepancies between the two, conduct a post-market use issue analysis for similar medical
devices. If there are no new use-related risks, use the user interface validation data from the equivalent
medical device’s registration and marketing in China as supporting evidence and submit user interface
validation data for the submitted medical devices that address the differences. If new use-related risks are
identified, in addition to the above steps, the user interface validation data addressing the new use-related

risks for the submitted medical device should be submitted.
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A comparative evaluation report for the equivalent medical device should be produced. The report can
refer to the clinical evaluation report format for similar devices, including the following sections: Evaluation
purpose, evaluation object, selection of equivalent devices, evaluation pathway and supporting evidence,

conclusions and profiles of evaluators.

e The evaluation purpose should clearly state the objectives of the evaluation.

e The evaluation object should provide the basic information and images of the submitted medical
device.

e The selection of equivalent devices should be based on the comparison criteria mentioned above
(multiple equivalent devices may be selected).

e The evaluation pathway and supporting evidence should address the differences between the
submitted medical device and the equivalent devices, as well as any new use-related risks (as
detailed in Table 1).

e  The conclusion should summarize the evaluation results and whether the remaining use-related
risks are acceptable.

e The evaluators should possess knowledge and work experience related to usability engineering.

It is recommended to prioritize professionals in the field of medical device usability engineering.

R 1 FRETTEMNT N SCRAES

Table 1: Supporting Evidence for Equivalent Medical Device Comparison Evaluation
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2.1 Post-market analysis report for problems of
using similar medical devices
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2.2 User interface validation data on new use-

related risks of submitted medical devices (which
may be merged with 1.2)
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A post-market use issue analysis for similar medical devices should be presented in a report. The report

can refer to the format of a clinical literature search report and should include the following sections: Search

object, search content, search results, etc.

e Search Object: Provide the basic information of the submitted medical device.
e Search Content: Specify the scope of literature sources, time range, search terms, literature

selection criteria, search date and the personnel conducting the search.
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e Search Results: List the literature included in the analysis with the full text and provide a

summary of the conclusions derived from the literature review.

It should be noted that the literature source should cover global major adverse events and recall databases for
medical device, as well as both Chinese and international literature databases. National differences should be
considered. The search time range should take into account the market launch date and product characteristics
of similar medical devices, generally covering the past five years. Individual case reports can be excluded,

but detailed data analysis should be provided.
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If user interface validation data of equivalent medical devices cannot be provided due to lack of
regulatory requirements in earlier stages, a post-market use issue analysis report of equivalent medical

devices can be provided and merged with that for similar medical devices.
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If there are no equivalent medical devices or the comparative evaluation of equivalent medical devices

cannot be conducted or the evidence is insufficient, a summative usability test should be performed to conduct

the user interface validation.

75 BREE

VI. Technical Considerations

(—)  IRKRIRE

() Clinical trials

Section Summary:

Generally, clinical trials cannot replace usability validation testing due to differing participant requirements
and potential risks to subjects in summative user interface evaluations. However, in special cases where risks
are controlled and participant numbers meet requirements, clinical trials can serve as usability testing.

Comparison with IEC 62366-1:2015/AMD1:2020

a) Theinternational standard leaves it to the manufacturer’s analyses whether to perform user interface
evaluations using simulated use or actual use testing. IEC TR 62366-2 (like FDA'’s Human Factors
Guidance) states that simulated use should be used unless simulation is not practicable. This
Guideline takes a similar perspective (see also section V.(II).1) but adds that clinical trials are
adequate for user interface validation only if they fulfill summative usability test requirements.

b) This guideline argues based on participant safety and sample size considerations. However, it’s
worth noting that clinical trials serve a different research purpose, involve different participant
training levels and typically do not allow direct observation.

FRAGRRERZWE (WEH) BEE RS ZR, AP A i R £ 5 s A 55 I K0T H W]
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Considering the requirements for the protection of the rights and interests of clinical trial subjects (such
as patients), certain critical task test items in the user interface validation testing may pose a risk of serious
harm or death to subjects and therefore may not be conducted during clinical trials. Meanwhile, the user
interface validation testing has definite requirements for the number of participants, which may not align
with the number of participants typically available in clinical trials. Therefore, clinical trials generally cannot

replace user interface validation testing but can serve as a supplementary and supportive activity for it.
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In special cases a clinical trial can be used as the user interface validation testing if meeting the
summative usability test requirements. For example, this may apply if the risks associated with critical tasks
for high use-risk medical devices have been reduced to an acceptable level through risk control measures and
medium or low use-risk medical devices do not involve critical tasks. In such cases, if the corresponding
clinical trials can ensure that the number of participants meets the required thresholds, they can be used as

user interface validation testing.
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Registration applicants may determine the sequencing and evaluation focus of user interface validation
and clinical trials based on the requirements of their own quality management system's design and

development process.

(=) HEOBEyT 2R

(I Imported medical devices

Section Summary:

Imported medical devices may require summative usability evaluations in China due to differences in user
profiles, use scenarios and usability engineering registration requirements (including intended users, task
scope, critical task types and number of participants in summative usability tests) compared to other
countries.

High use-risk devices necessitate a thorough analysis of these differences, while medium and low use-risk
devices only need to submit a use error evaluation report and foreign usability documentation. Acceptable
risks may allow reliance on existing data, otherwise, re-validation is required.

Comparison with IEC 62366-1:2015/AMD1:2020
a) This Guideline expects validation information to originate from the Chinese market in case of high

use-risk devices (for either pathway, see section V.(Il)), unless a solid and data-backed rationale can
be provided for the applicability of information generated in other markets.

b) For low and medium use-risk devices this guideline asks for a use error evaluation report (see
Section VII for details) and usability engineering documentation from the foreign market.
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c) This Guideline uses in this section the term “user scope” and “operation scope” which could mean
information about the intended users and their tasks.
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Considering the differences in intended user and use scenarios between China and other countries, the
original user interface design may not fully ensure the safety and effectiveness of medical devices when used
in China. In addition, differences in usability engineering registration application requirements between
China and other countries should be taken into account, including user scope, operation scope, critical task
types and the number of participants in summative usability testing. Therefore, in principle, imported medical
devices should conduct corresponding user interface validation activities in China based on their use-risk
levels, unless data-rich supporting data can be provided to prove that the differences have no significant

impact on the user interface validation.
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For medical devices with high use-risk, registration applicants should analyze the differences in Chinese
and other countries’ usability engineering based on intended user, use scenarios and registration application
requirements. If the risk associated with these differences is deemed acceptable for user interface validation,
the user interface validation data from the foreign market, the analysis report on the post-market use problems
of similar medical devices and the analysis report on the differences in Chinese and other countries’ usability
engineering requirements should be submitted in the verification and validation section of the usability
engineering research report (see Part VII for details). On the contrary, if the risk associated with these
differences is deemed unacceptable, the applicant should conduct usability re-validation work in China or
based on Chinese users, use scenarios and registration application requirements. This re-validation should
address either the identified differences or the entire user interface. The applicant should then submit the
following in the validation and verification section of the usability engineering research report:
documentation on usability validation conducted for the foreign market, a post-market analysis report on
usability issues for similar medical devices, the report analyzing the differences in usability engineering

requirements between China and other countries and the results of the user interface re-validation.
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For medium and low use-risk medical devices, registration applicants only need to submit a use error
evaluation report (see Section VII for details) and usability engineering documentation from the foreign

market.
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(1) Off-the-shelf user interface

Section Summary:

Off-the-shelf user interfaces are those for which the applicant does not have full lifecycle usability
engineering control. They should meet defined quality control requirements within usability engineering
processes. Validation of safety and effectiveness is required for all user interfaces, including off-the-shelf and
self-developed ones. Issues from post-marketing use should be analyzed and revalidation is necessary if safety
and effectiveness cannot be confirmed.

Comparison with IEC 62366-1:2015/AMD1:2020

a) This procedure is not described in IEC 62366-1:2015/AMD1:2020. In parts, it seems similar to the
UOUP approach in that market data of comparable products are analyzed and interpreted to
demonstrate safe and easy use.

b) Inaddition to the requirements of IEC 62366-1:2015/AMD1:2020, this Guideline calls for additional
content to be included, such as user requirements and a traceability analysis.
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Off-the-shelf user interface?® refers to a user interface for which the applicant has not conducted (or
cannot demonstrate) complete usability engineering life cycle control. When using off-the-shelf user
interfaces, quality control requirements should be clearly defined in the usability engineering process of
medical devices. The requirements for activities such as use requirement analysis, verification, validation,
risk management and traceability analysis should be considered in conjunction with global post-market
usability issues and should be documented in the usability engineering file to support system audits or

registration

Ry ST A 22 AN BT P i, AR B AEEDNBUSOR 7 F i 2 A RO Rl L ANERST
At R A BERRN A A CE W S DU D R eA . e, &
AN P F T B 22 4 ROVE T 2 IR AR BT d oS EEPRAN 7 SUBEAT RN, AL BT IR 7 S
) BT R R R . I RSOH P ST 22 A M oV s, et BT P S 2R EORT A A .
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3 ZIRBLEER AT E o
3 Refer to the definition of off-the-shelf software.

Medical devices may incorporate multiple off-the-shelf user interfaces. In such cases the safety and
effectiveness of each off-the-shelf user interface should be confirmed and the overall safety and effectiveness
of all user interfaces (including both off-the-shelf and self-developed user interfaces) should be validated
from the perspective of the medical device as a whole. The safety and effectiveness of each off-the-shelf user
interface can be confirmed using a comparative evaluation method based on equivalent medical devices, with
a focus on analyzing post-market usability issues of the off-the-shelf user interfaces. If the safety and
effectiveness of the off-the-shelf user interface cannot be validated, it should be re-validated according to the

requirements of the self-developed user interface.

VS R N AT A R A R R P S, R T 8 A BLROR 7 S, B BT S S R
FUREE S, W B OHE S AU I ESK, USRI A IR

Registration applicants may choose to use entirely off-the-shelf user interfaces or a combination of off-
the-shelf and self-developed user interfaces. In such cases, the self-developed components should comply
with the requirements for self-developed user interfaces, while the off-the-shelf components should adhere

to the requirements for off-the-shelf user interfaces.

aH HEEH

(IV) Combination use

Section Summary:

Combined use of medical devices and accessories requires system-wide user interface validation.
Registration applicants should submit a usability engineering report for the entire system or the
corresponding reports for its constituents according to their use-risk levels.

Comparison with IEC 62366-1:2015/AMD1:2020

a) Similar to international standard, a combination of devices and their user interfaces are seen as a
system-wide user interface.

b) Consistent with the international standard, medical devices or device parts used in combination with
product regulated as a drug/medicinal product (i.e., drug device combination products, DDCPs) are
in scope of this Guideline. However, the authors of these comments encourage DDCP manufacturers
to seek guideline from NMPA for their specific products early on.

HRIRENS T MAWENE AIss 5T MRERM . AR S TRaE. Brams
25 A A T RESEILTIUNT H B, UV I N TR ST 85 R S T B ARt AT P il A2
F HE RT3 A BT AR G RO T I TARRT S BORE, BN AR ) XURS: 28 a3 S A N AT A T
FERETCBLRL o

If the intended purpose can be achieved only through the combined use of the active main control unit
and dedicated active accessories, active equipment and dedicated passive consumables, active equipment and
dedicated kits, as well as medical devices and drugs, the registration applicants should validate the user
interface from the perspective of the medical device system as a whole and submit the reports on the usability

engineering of the medical device system in their respective registration units, or submit the corresponding
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reports on usability engineering according to the use-risk level.

(1) i

(V) Standards

Section Summary:

Registration applicants may conduct usability engineering for medical devices in accordance with
international, national and industry standards. Registration applicants should select appropriate usability
engineering methods depending on the design and development context. Relevant process (e.g.
1EC 62366-1:2015/AMD1:2020), product (e.g. IEC 60601-2 series) and safety standards (e.g.
IEC 60601-1-8 for alarming, IEC 60601-1-11 for homecare, IEC 60601-1-12 for emergency service
environment, IEC 60601-1-10 closed-loop systems) should be considered while horizontal standards for
symbols (e.g. ISO 15223) and labeling (e.g. ISO 20417:2021) can also guide usability engineering efforts.

Comparison with IEC 62366-1:2015/AMD1:2020

a) IEC 62366-1:2015/AMD1:2020 does not have any comparable clause, but the requirements are
generally also applicable, e.g., for design and development in the EU or for FDA submission.

VEAT FRE N RTARSE AT I TR, AN TRE . AR AR TRE . WML 2 ek E e &
FAUTNL AR AETT R BT S AT I TARE A, BB REbnvE . P ah ARt 2 AR vEAT SRR o

Registration applicants may conduct usability engineering for medical devices based on international,
national and industry standards related to usability engineering, human factors, ergonomics, human factors
engineering and occupational safety. This includes process standards, product standards, safety standards and

basic standards.

A HE R R AR v RV T s T P AR AR, JFARAE BT ds s T R B AR Dlit Bl
BT AE TR A o A ST S i bR S TP S 2R, W R1%E, W]
S22 AL f b 8 B SRIT e BT sl nT I TAR AR . A7 el yr el 22 4 bmite 2wl ik
FOR, WRE . g AT, RRRIT IR I AP IR S5 I A 2 R AEAIE R A
WP KRB RGN ehrtE, T8 BN ZetrHER @M. o, NS HRS . ARIRSGEREGR
HETT R 2T 4% AT P TR A

The usability engineering process for medical devices can be guided by the relevant process standards.
Registration applicants should select appropriate usability engineering methods and combinations based on
the specific design and development context of the medical device. Some medical device product standards
include user interface requirements, such as those related to connection and control, etc and these can be used
as references for conducting usability engineering activities. Some standards for medical device safety also
include requirements for usability, such as collateral safety standards related to alarms, homecare
environment, emergency medical service environment and physiological closed-loop control, as well as
particular safety standards for respiratory anesthesia equipment and monitoring equipment. The applicability
of the corresponding safety standards should be considered. Furthermore, basic standards, such as those for

symbols and labeling, can also be referenced in the usability engineering process for medical devices.

N> ATHTELREE
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(VI) Changes in usability engineering

Section Summary:

Changes to the usability engineering of medical devices should comply with quality management system
requirements, including validation and verification activities. Substantial changes to user profiles, use scenarios,
or user interfaces typically necessitate a change registration application. Other usability changes should be
documented and controlled through the quality management system. If use-risk levels change, updated registration
documentation should be submitted accordingly.

Comparison with IEC 62366-1:2015/AMD1:2020

a) While IEC 62366-1:2015/AMDI:2020 gives scant information on how to handle changes, this
Guideline goes into greater depth about how to handle changes and what changes will require
notification of the NMPA.

B2y BT M R S R 2 R R PR R R, THR 5 MG N T P AR RAIE S A A
Bl [ PPAG FERT BT 8 B A R R

Any changes to a medical device that could affect usability, should be conducted in accordance with the
requirements of the quality management system. Corresponding usability engineering verification and

validation activities should be performed, while also assessing the impact of these changes on the safety and

effectiveness of the medical device.

By IR P < A 375 P A A ST v S SO 0 9 K e 7 e s IV L S S5 A 4L

A RO BRI ML I — T2 AR S, N AR SR Ao oAt vl A RS B e s
MR RE ER RAATIER, BRI SOR, B TR AR S DL XU B A O S
WA, DR R E B M .

Substantial changes to intended users, use scenarios, or user interfaces of a medical device usually
involve one or more changes in the scope of application, structure and composition and product technical
requirements of medical devices and other items specified in the medical device registration certificate. In
such cases, a change registration application should be submitted. Other usability engineering changes should
be controlled through the quality management system, with corresponding assessment documentation created.
This documentation should include details on the usability engineering changes, risk management

considerations and other relevant information, to support system audits or change registration.

T e B AT P P TR B eSO 2 A P KRS 8 30 1 B 5, U7 4 G B e s Y ARG 28 a9 £ AR
JSE T A AR VE Y H AR PR

If changes to the usability engineering of a medical device involve modifications to the use-risk level,
the corresponding usability engineering registration documentation should be provided in accordance with

the updated use-risk level.

+. A RETE SRR

VIIL. Reports and Required Content

(—) AR TR RS
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() Usability engineering research report

Section Summary:

In this section the content of the usability engineering study report is presented. It should include basic
information, use-risk level, core elements, usability engineering process, user interface requirement
specifications, use-risk management, verification and validation of user interface, traceability analysis of
user interface, user training plan and conclusions.

The usability engineering research report is required for medical devices with high use-risk but can also be
created for medium and low use-risks medical devices.

Note that chapters 1-3 of the usability engineering research report equal chapters 1-3 of the use error
evaluation report.

Comparison with IEC 62366-1:2015/AMD1:2020

a) Unlike the international standard, this Guideline has specific expectations regarding the reporting
structure and contents. Manufacturers of devices with international scope are advised to adjust their
templates to include NMPA's expectations. Comparison of each chapter is discussed below.

AAPTE TR et i T e R S BT i, RS R RS0 #%
OEER . ATHVE TR RE . P A RRAE . X E B R SR e S A . R S ]
BIES T PRI R 45R5E N

The usability engineering research report is applicable to all medical devices with high, medium, or low
use-risks, including basic information, use-risk level, core elements, usability engineering process, user
interface requirement specifications, use-risk management, verification and validation of user interface,

traceability analysis of user interface, user training plan and conclusions, etc.

1. EARER

1. Basic information
Comparison with IEC 62366-1:2015/AMD1:2020

a) The content is comparable to that of the use specification. however, there could be differences in
NMPA's understanding of the presentation of the product considering its “structure and composition.’
The use specification contains the operating principle instead. User profiles and use environment
description which are also part of the use specification, are part of in chapter 3 “core elements.”

BB FR AR BT AR A4 AR SR . TOUIHDE . @R, G4l

>

It is necessary to specify the name and model, intended use, intended patient population and structure

and composition of the submitted medical devices.

2. R

2. Level of use-risk

Comparison with IEC 62366-1:2015/AMD1:2020

a) This chapter is new and differs from the documentation in the Usability Engineering File according
to IEC 62366-1:2015/AMDI1:2020. A risk-based  approach is also present in

1EC 62366-1:2015/AMD1:2020 with the selection of hazard-related use scenarios for summative
evaluations and the selection of critical tasks for FDA human factors validation testing.
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Clearly specify the use-risk level (high, medium and low) of the submitted medical devices and detail

the reasons for this determination (detailed in Section IIT).

3. BOER

3. Core elements
Comparison with IEC 62366-1:2015/AMD1:2020

a) This chapter explicitly requires the creation of use scenarios in the sense of a sequence of human-
machine interactions. In addition to the requirements of the IEC standard, these should also contain
textual and / or pictorial references to the user interface. The use scenarios should also contain
detailed descriptions of the use settings and environmental conditions.

b) The required content can be extracted from the usability documentation created in compliance with
IEC 62366-1:2015/AMD1:2020. However, this Guideline requires that the tasks have to be further
classified regarding criticality, frequency and urgency of use.

¢) In addition, differences between multiple models and specifications need to be analyzed with regard
to significant differences.

WIEA R AR BT a R . (st M Fim . b, P PR A R P B E AR DL
JURHIE, RS RAEVERERIAPT . PR SR ARG B AR OGRS RN B BUESS . WA
5 TN BIERAERP A BN, R AR AR 57 A TF SRR i B s SR

Clearly specify the users, use scenarios and user interfaces of the submitted medical devices For the
users, provide detailed descriptions of user group settings and their user characteristics. For the use scenarios,
provide detailed descriptions of the use settings and environmental conditions and emphasize the operational
sequences and expected results of critical tasks (indicated if the critical task is also an urgent or frequently
performed task). For the user interfaces, provide detailed descriptions of the human-machine interaction,

along with illustrations and annotations of the user interfaces.
HHZANSHN, EREROER TN ZER, T RERZmMIF.

If there are multiple models and specifications, detail the differences in core elements and conduct an

assessment of the impact of these differences.

4. TSR

4. Usability Engineering Process
Comparison with IEC 62366-1:2015/AMD1:2020

a) The project-specific usability engineering process should be illustrated using a flow chart. A table
of contents for the usability engineering file is also required. Alternatively, a checklist derived from
process standards may replace the flow chart and usability engineering file.

SR R BT SR AT I AR AR AR I, IR AR B fe i T P TRE R & INE S 1 Y
AMELR, SRR TR R 51K,
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Provide a flowchart of the usability engineering process for the submitted medical device and, based on

the flowchart, briefly describe the content and requirements of each activity within the usability engineering

process. Additionally, provide an index table of the usability engineering file.
A, AR A TR G AR e A R, T B AR R A

If available, a checklist of process standards related to usability engineering can be provided to replace

the corresponding description.

5. 7S R AE

5. User interface requirements specification
Comparison with IEC 62366-1:2015/AMD1:2020

a) The content is comparable to chapter 5.6 of the IEC 62366-1:2015/AMD1:2020.

SR F AR BT ) P S AR SR RGO . A o B P S AR SRR SO, AR
5 RANTE SR IR B P F i 7 SR BT AE L B

Provide the user interface requirements specification file for the submitted medical device. If there is no
separate user interface requirement specification file, the product requirement specification file can be

provided and the location of user interface requirement should be indicated.

6. P R B

6. Use-risk management

Comparison with IEC 62366-1:2015/AMD1:2020

a) Similar to the IEC standard, this Guideline asks for the inclusion of risk management documentation
in the Usability engineering research report.

b) It should contain a summary table for the use-risk matrix before and after the implementation of
relevant risk control measures for submitted medical devices, along with the use-risk management

file.

¢) Itis possible to submit a separate use-risk management file or to indicate the use-risk references in
the risk management file.

d) Like in IEC 62366-1:2015/AMD1:2020 chapter 5.3 (Identify known or foreseeable hazards and
hazardous situations) post-market use issues encountered with similar medical devices should be
analyzed, covering a risk analysis of all known use errors of the submitted medical device and its
risk control measures

SRS PR R BT S AR H S 2 1) 5 Bt 1 i A Y RS RE R 3, AR A P XU A B SRS o
OB RS ARG BRSO, AT SR AR BT A ) XU B SRS v A A XU BT AE L B

Provide a summary table for the use-risk matrix before and after the implementation of relevant risk
control measures for submitted medical devices, along with the use-risk management file. If there is no

separate use-risk management file, the risk management file of the submitted medical device can be provided

and the location of use-risk should be indicated.
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The use-risk management file should include an analysis of post-market use issues of similar medical
devices, covering a risk analysis of all known use errors of the submitted medical device and its risk control

measures, to ensure that the overall residual use-risks are acceptable.

7. R FERAE S I

7. Verification and Validation of the User Interface

Comparison with IEC 62366-1:2015/AMD1:2020

a) In contrast to IEC 62366-1:2015/AMDI1:2020, this Guideline asks for the submission of User
Interface verification activities which seems to mean formative evaluations. In case a comparative
evaluation with an equivalent medical device is carried out, it replaces the plan and report on
summative usability testing.

{77 3148 AR B2 A MO P S T I6AIE S A A CEIE PR PP A AR S VE AN ) A TR B A AT 23K

Briefly describe the content and requirements of the activities related to the verification and validation

of the user interface for the submitted medical device (i.e., formative and summative evaluations).

R SR R A A 2 P mT R 7 R A2 S g vk T R I R S iy, 5 R 4L
257 oot L VAN 7 2R A S5 R0 R 7 28 0ons U VPO I 2 o ik iy AR Y 259 36 T840

If the user interface validation is conducted via summative usability testing, submit the summative
usability test plan and report. If a comparative evaluation of equivalent medical devices is conducted, the
comparative evaluation report of equivalent medical devices should be submitted. The specific contents of

the report are detailed in Section V.

8. H S B o A

8. User interface traceability analysis

Comparison with IEC 62366-1:2015/AMD1:2020

a) The contents of this chapter are new and are not required by the IEC standard. Nevertheless, this
traceability report seems not very different from traceability analysis sensible for design and
development activities required by ISO 13485 (design control).

As with the risk management file, if there is no separate user interface traceability analysis report, the product
analysis report can be provided, whereby the references to the user interface should be identified.

SEAZ FR AR ST AR AR T S B IR A i iy, BB P AT AR R ety RS A
PR BRI G R
Submit the user interface traceability analysis report for the submitted medical device, which traces the

relationships between user interface requirements, design, verification and validation and risk management.
A ORI ] S AR o TR R, AT SR T B R A i IR W P S AT

BIED BT T B
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If there is no separate user interface traceability analysis report, the product design traceability analysis

report can be provided and the location of the user interface traceability analysis should be indicated

9. MrEIII%

9. User training scheme

Comparison with IEC 62366-1:2015/AMD1:2020

a) The Guideline does not specify when training should take place. On the assumption that the same
requirement applies as in IEC 62366-1:2015/AMD1:2020, the manufacturer has to assess whether
user training is required to further minimize use-risks. According to IEC 62366-1:2015/AMDI:2020
trainings needs to be documented and validated in the usability engineering file only if the training
is needed for risk reduction.

AR ST S AL BT %, AR ERIRTERL. ARk, Jras ImEE . BN RCR A

HENAE.

A user training scheme for the submitted medical device should be submitted, including the user training

plan, materials, methods, instructors and an evaluation of training effectiveness and so on.

10. 45t

10. Conclusion

Comparison with IEC 62366-1:2015/AMD1:2020

a) A conclusion in the sense of a management summary is not explicitly required in
IEC 62366-1:2015/AMD1:2020. On the other hand, IEC/TR 62366-2:2016 describes the “Usability
Engineering Report” (Chapter 18 and Annex D), which pursues the same goal: “a concise, well-
written Usability engineering report is the capstone to any Usability engineering program.
Ultimately, a Usability engineering report should make the case that the given medical device can
be used safely by presenting evidence supporting the claim.”

73 R R R 2 AR AT P AR NG IR, 1 W 458 TR A FH XU, 2 75 1) EL P 2 T 432 /K
5 P I 2 A RV R T R K
Briefly describe the usability engineering process and outcomes for the submitted medical device,

indicating whether all comprehensive residual use-risks have been reduced to acceptable levels and determine

whether the safety and effectiveness of the user interface meet the required standards.
LD S, ERLE R AT TR H A RAE . X E L H
AR AL AN i /NI E DA T BIER i i A YR L

If an off-the-shelf user interface is used, it should be clearly indicated within the core elements, usability
engineering process, user interface requirement specifications, use-risk management, verification and

validation of user interface and traceability analysis of the user interface.

(=) ARV RS
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(I) Use error evaluation report

Section Summary:

The use error evaluation report refines the usability aspects of risk management for medium and low use-
risk medical devices. It includes basic information, risk levels (including justification), intended users,
intended uses, user interface, post-market issue analysis of similar devices already on the Chinese market,
use-related risk analysis and conclusions, ensuring alignment with regulatory standards and
comprehensive risk evaluations to maintain safety and effectiveness.

Comparison with IEC 62366-1:2015/AMD1:2020

a) In contrast to IEC 62366-1:2015/AMDI:2020, this Guideline provides specific expectations
regarding the type, structure and content of reports to be submitted. This also applies to the Use
Error Evaluation report.

b) A substantial part of the content to be provided with this report is typically already available if the
requirements of IEC 62366-1:2015/AMD]1:2020 are met and documented.

5 PR DA 3 75 P A AU B B T OG- T PR TR s DOE T AR XUz =
Jrae il BIEEAGE . ARG, O BER ., RIS a b e Ay A5 XU

EHL SSREAR.

The use error evaluation report is used to refine the usability-related content of the risk management

report and only applies to medium- and low-use-risk devices. It includes the following information:

e Dbasic information,

e use-risk level,

e core elements,

e analysis of post-market use problems of similar medical devices,
e use-risk management,

e conclusion.

1. HEAEER

1. Basic information

Comparison with IEC 62366-1:2015/AMD1:2020

a) The content is comparable to that of the use specification. However, there could be differences in
NMPA's understanding of the presentation of the product considering its “structure and composition.’
The use specification contains the operating principle instead. User profiles and use environment
description which are also part of the use specification, are part of in chapter 3 “core elements.”

WA FR AR BT a4 AR SRS . TOUIHTE . @ AHE. G4l

It is necessary to specify the name and model, intended use, target user population and structure and

composition of the submitted medical devices.

2. R

2. Level of risk of use

Comparison with IEC 62366-1:2015/AMD1:2020
53
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a) This required chapter differs from the documentation in the Usability Engineering File according to

1EC 62366-1:2015/AMD1:2020

b) A risk-based approach is also present in IEC 62366-1:2015/AMDI1:2020 with the selection of
hazard-related use scenarios for summative evaluations and the selection of critical tasks for FDA
human factors validation testing.

W FRAR ST T A S AR 0, FFVER e B (P ILER =890 )

Clearly specify the use-risk level of the medical device being submitted and provide a detailed

justification for its determination (see Section III for details).

3. BLER

3. Core elements

Comparison with IEC 62366-1:2015/AMD1:2020

a) This chapter explicitly requires the creation of use scenarios in the sense of a sequence of human-
machine interactions. In addition to the requirements of the IEC standard, these should also contain
textual and/or pictorial references to the user interface. The use scenarios should also contain
detailed descriptions of the use settings and environmental conditions.

b) The required content can be extracted from the usability documentation created in compliance with
[EC 62366-1:2015/AMDI1:2020. However, this Guideline requires that the tasks have to be further
classified regarding risk, frequency and urgency of use.

¢) In addition, differences between multiple models need to be analyzed.
R AR T SR P g . AP St b, AP TEIR A A R B B 0 S R
fiE, R SAEERERIZIT. A RSEAE EAR AR EAT 5 5 R IR B EE 552, P 5t
i TR AWLAE B 7 IF A - S 7R B Rg

Clearly specify the users, use scenarios and user interfaces of the medical device being submitted. User
profiles should contain ddetailed information about the user / user group and their characteristics. For the use
scenario, describe the use setting and environmental conditions in detail. Include a list of user tasks and
indicate the type of each task. For the user interface, detail the human-machine interaction methods and

provide annotated illustrations of the user interface.
HHZANSHN, EREROER TN ZER, JPTRERZMIF.

If multiple models and specifications exist, provide a detailed description of the differences in the core

elements and conduct an assessment of the impact of these differences.

4. [FISRERTT aR b b T e A i Ry

4. Analysis of post-market use problems of similar medical devices
Comparison with IEC 62366-1:2015/AMD1:2020
a) The requirement for post market surveillance (PMS) follows international standards.
b) For this Use Error Evaluation Report, expectations are set for the documentation:

e This analysis report may take the format of a clinical literature search report, including details
of the subject of the search, the content of the search and the results of the search.
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e The search should typically cover the past five years.

FRAL ARy T A B TS e Al Ry, AT S FE IR SO R AR A 2, R R R
RRERAR. MRGRENE. Hrh, RN ZRERR=REREE, R AE IR SCRRIE
YOI ARG R SCERIEEEARE . AR . R ARG R, R R HPN T
[ SCHR B R 4 SO SCHR 73 AT 4518

Provide an analysis report on post-market use problems of similar medical devices. This report can
follow the format of a clinical literature search report, including details on the search object, search content,

search results.

e Search object: include basic information about the product being submitted.

e Search content: Specify the scope of literature sources, search time range, search terms, criteria
for selecting literature, search date and the personnel conducting the search.

e Search results: List the documents included in the analysis and provide full texts. Summarize

the conclusions derived from the literature analysis.

B, AR SRR R Bl 7 o A Bk R T 8 O R A1 [ i 2 AT A &b SRk
JE, T 5 REAN R AR Bl 0 G R I 2R 22 5t A 2R I [A] vt AR 8 [ S ey S W T s TR R ol e 2
TUBE, —BONLHE; DRGUATTUHERR, EFH R UETESERI LR T -

It should be noted that the scope of the literature search should encompass major global medical device
adverse event and recall databases, as well as Chinese and international literature databases. Consideration
should be given to national differences in adverse event and recall classifications. The search timeframe
should be determined based on the market introduction timeline of similar medical devices and their specific
characteristics, typically covering the past five years. Individual cases can be excluded, but detailed data

analyses should be provided to justify such exclusions.

5. fHF RS E R

5. Use-risk management
Comparison with IEC 62366-1:2015/AMD1:2020

a) This Guideline asks for the inclusion of risk management documentation in the Use Error Evaluation
Report.

b) It should contain an analysis of post-market use issues encountered with similar medical devices.
Additionally, it should provide a thorough risk analysis of all known use errors associated with the
submitted medical devices and their corresponding risk control measures, ensuring that the overall
residual use-risk is acceptable.

c) Alternatively, a use-related risk management file can be submitted.

SR F R 2 S R DR B B SRS - P o8 P XS AR I P9 2, B 2 (A P DX B SR

Provide risk management documentation for the medical device being submitted, clearly indicating the

use-related riskst. Alternatively, a dedicated use-related risk management file may be submitted.
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The use-related risk management should incorporate an analysis of post-market use problems of similar
medical devices. It should cover a comprehensive risk analysis of all known use errors related to the
submitted medical devices and their respective risk control measures, ensuring that the overall residual use-

risk is acceptable.

6. e

6. Conclusion

Section Summary:

In the Conclusion chapter, summarize the assessment of use errors for the submitted medical device. Indicate
if the overall residual risk related to use has been minimized to an acceptable level and confirm whether the
user interface s safety and effectiveness comply with the requirements.

If an off-the-shelf user interface is used, this should be thoroughly considered in the previous chapters of this
Use Error Evaluation Report.

{73 R AR BT 8 AR TP AR S5 2R, ISR G RIR TR 2 5 4 DR B r 4 32KF, HE
FH P T 224 RO R 15 R K
Provide a concise summary of the use error evaluation for the medical device being submitted. Clarify

whether the overall residual use-related risk has been reduced to an acceptable level and determine whether

the safety and effectiveness of the user interface is warranted.

EZXCREENE A E DR I TRt SIS - o SN I ENIVEV R 2y o ) Bl =i TN S Y o = B2 i D
LR
If an existing off-the-shelf user interface is used, such use should be specified in the sections “core

elements” and “analysis of post-market use problems of similar medical devices” and “use-risk management.”

I\ TEM IR BRI A FE U

VIII. Supplementary Explanation of Registration Application Dossiers

(=) PR

(I) Product registration

Section Summary:

The usability engineering study report should be submitted in “CH3.5.11 Usability/Human Factors.” For high-
risk devices, provide a usability report; new products need a summative test report (new products could mean:
new to the Chinese market, no equivalent device available), while mature ones require a comparative evaluation.
For medium / low-risk devices, submit a use error evaluation or usability report. Accompanying documentation
details user profiles and safety information.

Comparison with IEC 62366-1:2015/AMD1:2020

a) While the international standard outlines requirements for documentation on a high level (i.e., the
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Usability Engineering File), this Guideline has detailed expectations related to usability engineering
for product registration and contents of to-be submitted documents.

b) IEC 62366-1:2015/AMD1:2020 does not directly require any specific content for labels and
instructions, whereas this Guideline very specifically requires certain content like users / user
group(s), user profiles, user limitations (e.g., users among special populations, users with specific
medical conditions, or users taking specific drugs), use occasions, environmental conditions, user
tasks and human-machine interactions. Information for safety is also part of the registration.

¢) The term “new product” is not defined in the international standard and could mean “new to the
Chinese market, ” what also means that there are no equivalent device data are available.

1. WHFEBER

1. Reports

fE “CH3.5.11 A IR/ AARIER " S5 rT VE CARRE S B8t 25 T0 By it FR 4R BERE H sl 72
B L BER R, T IFL

Submit the study data on usability engineering in section “CH3.5.11 Usability/Human Factors.” If the

above-mentioned registration application documentation is not available, it can be submitted within the risk

management documentation; the same applies hereafter.

XF T A ARG B2y e, $ES AT I TARERT Fidh o e, EISIES TRy, A AR
Wb B A AT A AR T, B il AT AT A AR B T AR AR LT AR

Submit a usability engineering research report for medical devices with a high use-risk. Specifically, in
the verification and validation section, a summative usability test report should, in principle, be submitted

for entirely new products on the Chinese market, while a comparative evaluation report for equivalent

medical devices can be submitted for mature products.

X AR RS BT gk, SR A A R DAL AR S . A AT COT R I TR AR, JRW]
AT AR Sk, T B A ARV A Al
Submit a use error evaluation report for medical devices with a medium and low use-risk. If the usability

engineering activities have been conducted in the early stage, the usability engineering research report can

also be submitted to replace the use error evaluation report.
AASCHI T BB RAR RV W AE-E 07, M RSORS 3 AE HAh M R AR BERL AT 3 BLS I

For the required contents of reports, please refer to Section VII. Corresponding documentation may be

referenced if it exists in other registration application materials.

2. WM EkR%E

2. Instructions for use and labels
VOIHAS SR ) A BRI T 2 P Pl P RS . B P PR CUner ik NBER . &R
B EFIRBARHRE GYHF O AZAT. & BIEES . AR E T REELERFER.
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AIEH, WA SR S M A R M R R .

In principle, the instruction for use should clearly specify the necessary information including device’s
users/user group(s), user profiles, user limitations (e.g., users among special populations, users with specific
medical conditions, or users taking specific medications), use settings, environmental conditions, user tasks
and human-machine interactions. If applicable, safety information related to use errors for all critical tasks

should be clearly specified.
T AHNE RIS W HUESS BRSBTS, Al R AR S A R 22 4 (5 AT XU 11

WU 5 $ S A AR A A o

For critical tasks that are both urgent and frequently performed, the corresponding label draft should be

submitted if safety information regarding use errors is provided through labeling as a risk control measure.

(=) ASEE

(I Change of registration

Section Summary:

Based on the type of change (substantial change or non-substantial change), relevant documentation should
be submitted in section CH3.5.11 to demonstrate the impact on product safety and effectiveness. Depending
on the device'’s use-risk level and the type of change, usability engineering research report, use error
evaluation report or declarations of no change with legal responsibility are required. If applicable, changes
to instructions and labeling should also be documented and assessed.

Comparison with IEC 62366-1:2015/AMD1:2020

a) While the international standard outlines requirements for documentation on a high level (i.e., the
Usability Engineering File), this guideline has detailed expectations related to usability engineering
for product registration and contents of to-be submitted documents.

MY T HIVE AR SE s 00, 72 “CH3.5.11 "] FE/ AR $RASHH B AR T 7= i 22 P 5
RO SR HORIT TR
Based on changes in usability engineering, reports regarding the impact of the corresponding changes

on product safety and effectiveness should be submitted in “CH3.5.11 Usability/Human Factors.”

XF T AR By e, SRR N Bkl BT M. P AR A S S R A R
TAACH) AT FIVE TREWE TR, AR AR S B PR A o B B AR R T PP SO, RO AR
SR AE SR 7 Y O B 0 S A SRR DT AR R AT

For medical devices with a high use-risk, the following deliverables should be submitted:

e For substantial changes in users, use scenarios and user interfaces, the usability engineering
research report regarding the changes should be submitted.

e For non-substantial changes, the assessment documentation generated from the quality
management system should be submitted.

e For no changes, a declaration of authenticity should be submitted and the assumption of legal
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responsibility should be clearly stated.

X ARAE R BRI a0, SRAC QR RO P s P S R A SRR B R
AR TAACHIAE R Pl R, 5 0 COF AT -VE TRE AR, Rl 32 o) AL iyl A TR
Wy, T B ERIEA RS KA ARSI o B R A8 o B AR R T R VP A SRS,
AR T AR AL SN 7 W S WAt 0 R SR A ST AR AT

For medical devices with a medium and low use-risk, the following data should be submitted:

e For substantial changes in users, use scenarios and user interfaces, the use error evaluation
report regarding the changes should be submitted; if usability engineering activities were
conducted in the early stage, the usability engineering report regarding the changes can also be
submitted as a substitute for the use error evaluation report.

e For non-substantial changes, the assessment documentation generated from the quality
management system should be submitted.

e For no changes, a declaration of authenticity should be submitted and the assumption of legal

responsibility should be clearly stated.
HIEM, PRACUCH S RS AR A U B K FLRE A DA SR

If applicable, it is necessary to submit a description of changes to the instructions for use and labels

along with their impact assessment documents.

(=) FEZEEM

(Ill) Registration renewal

Section Summary:

Usability studies are normally not required for renewal of registration. If applicable, submit the appropriate
usability engineering studies in accordance with the requirements set out in the “Remarks” of the registration
certificate.

Comparison with IEC 62366-1:2015/AMD1:2020

a) Generally, international standards do not include requirements for product registration or changes
to registrations. The expectations listed in this section therefore exceed the scope of
IEC 62366-1:2015/AMD1:2020. In other markets, these expectations are outlined in dedicated
regulations, standards and guidance documents.

SESEF M E T AR A A I TR sk, Ad ], ARIEENNE “ & FraEcil g ERIR AL
FHRL AT AR T TR
Usability engineering research materials are not required for renewal registration. If applicable, the

relevant usability engineering research materials should be submitted according to the requirements specified

in the “Remarks” section of the Registration Certificate.
yIIN SR
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Attachment 1
ARAETEEHTE

Common methods of usability engineering

Section Summary:

Various usability engineering methods are available for medical device user interface design, including
interviews, questionnaires, field investigations, expert reviews, task analysis, functional analysis, cognitive
walkthroughs and usability tests. Registration applicants should select appropriate methods based on specific
design and development activities, as no single method applies universally.

By 7 S BT T & AT e 22 Fm] I AR VA REAT FE P Ui e, ARSI RS s T i 4%
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Medical device design and development can choose from various usability engineering methods for user
interface design and different design and development activities can choose different usability engineering
methods. However, there is no single usability engineering method that is applicable to all user interface

design and development activities. Therefore, the registration applicant should select appropriate usability

engineering methods or combinations thereof based on specific circumstances.

AR TEINEAIRZ B, W HINEFEAFEEAR TUR WEHE. WIHE. T50FH .
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There are many types of usability engineering methods. Commonly used methods primarily include but
are not limited to interviews, questionnaires, field investigations, expert reviews, task analysis, function
analysis, cognitive walkthroughs and usability testing.

=\ iR

I. Interviews

VIRA B TV BB N T AR ST 28k i) A I U AR PR, D5 o0 RAEEE O BT [ 2RERTT 4R
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Interviews help registration applicants understand the use conditions and user expectations of medical
devices. Interviewees include users of similar medical devices that are already on the market and potential

users of medical devices under development. Interviews can be conducted either one-on-one or in small

groups and can be used throughout the entire usability engineering process.
=\ 5 &R
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II. Questionnaires
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Questionnaires serve a similar purpose to interviews but can collect information about the use conditions
and user expectations of medical devices on a larger scale. They can be conducted through various means

such as telephone and internet. Questionnaires can be used throughout the entire usability engineering process.
= WFAE
III.  Field Investigation
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Field investigations refer to the registration applicants conducting a field visit and on-site observation
of the use of similar medical devices that are already on the market. This helps to understand the relationships
between users, use scenarios and medical devices, as well as the requirements for user interface design. Field

investigations are primarily used in the early stages of usability engineering.
IR ER VP
IV. Expert Review

B R VR R FRVEN B NGBS AR AT A TR ORIAH SR R & ST e = st 7
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Expert review refers to the registration applicants organizing internal and external usability engineering
experts and related clinical experts to evaluate the user interface of medical devices and if necessary, forming
an expert group. Experts conduct evaluations of medical device user interfaces based on their personal

knowledge and work experience, following the principles, standards and typical cases of usability

engineering. Expert reviews can be used throughout the entire usability engineering process

A R A HT e B RV E RGO, 7S 2 A n] I DR L SORII R L SRR wT A R Y Jit
S AR SR S, A5 B BT AR P R B SR A PR S L

Heuristic analysis is a specific case of expert review, requiring multiple usability engineering experts

and clinical experts to provide a comprehensive written evaluation of the medical device user interface based

on the principles, standards and typical cases of usability engineering.
*. i
V. Task Analysis

TS5 T AERARAE 55 0 10, 3820 00t AL L P T 5 A 2y SR B T R K LA X
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Task analysis is operationally oriented and gradually analyzes the design requirements and use-risks of
users operating the medical devices through the user interface. Based on the task analysis, Perception-
Cognition-Action (PCA) analysis can be conducted to further analyze errors in perception, cognition and

action. Task analysis can be used throughout the entire usability engineering process, especially for

identifying critical tasks and their risks.
75 ThEea i
VI. Function Analysis
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Function analysis is oriented around the functions of the medical device, gradually analyzing the
relationship between the user and the medical device as well as the requirements for user interface design.
Function analysis is primarily used in the early to middle stages of usability engineering and is particularly

applicable to closed-loop control functions.

+, WHIERE

VII. Cognitive Walkthrough
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Cognitive walkthroughs are usually conducted by an internal usability engineering expert leading the
design team in evaluating the user interface. During the evaluation, the usability engineering expert will ask
test participants about the problems they encounter while performing operational tasks and discuss

corresponding solutions. Cognitive walkthroughs are primarily used in the early to middle stages of usability

engineering, especially for preliminary validation of the user interface.

AN A] A

VIIIL. Usability Testing
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Usability testing refers to the evaluation of user interfaces based on observational data and interview
data from intended users completing tasks in their anticipated use environment, which includes testing in
simulated and real use environments. This encompasses, but is not limited to, simulated testing by the
registration applicants in a simulated environment, simulated testing in a usability laboratory established by
the registration applicants, field testing in the real use environment, comparative testing with similar medical
devices that are already on the market and simulated testing commissioned to third-party usability
laboratories (including testing institutions, universities, research organizations, etc.). Usability testing is a
crucial method for validating and confirming user interfaces and is mainly used in the later stages of usability

engineering.
FoAth mT PR AR D7 050 T FIVE TR AR SCHRE . PR SCIRBTRL, AR SR A BER

Other usability engineering methods are detailed in relevant usability engineering standards, books and

other literatures, which will not be repeated in this guideline.
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Attachment 2
MHABTEERER

Basic elements of usability engineering

Section Summary:

This attachment outlines user characteristics, use environments and cultural differences to be considered in
usability engineering. It highlights the importance of understanding human capabilities, ensuring effective
user interfaces and accommodating special populations to enhance safety and effectiveness in medical device
usage.

BT asih R, WMERVIE, WA TREEZM ARG, KL, 49503
TN VE TR BRI NRSERRRE ). (AR o s, J2M). BAFRD D A, i
. bR%E. WA E .

Due to the diverse types and clear differences among medical devices, it is difficult to cover all elements
of usability engineering comprehensively. Therefore, this guideline primarily introduces the basic elements
of usability engineering, including basic human capabilities, use environment, display, connections, controls,

software user interface, instructions for use, labeling, packaging and cultural differences.

VM R AN TEEE T BRI TE 0 iR AL S RTINS, S A A R A
TR LT ST I VE TRE AR, PRIEDST S P i e ey Rtk . (EAE RS, AP i
HARBHE R & BB 2N L TR AR .

Registration applicants need to conduct usability engineering for medical devices based on the product
characteristics, in conjunction with the users, use scenarios and user interfaces, referencing the basic elements
of usability engineering to ensure the safety and effectiveness of medical device use. It is worth noting that
the specific design of the user interface typically requires consideration of multiple basic elements of usability

engineering.
- NEERLBE S
I. Basic Human Capabilities
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JI5 R, P2 BRI S F R, BRRE T SR TR . kA, AT RIE TR 525 IR AR
HERTAT SRR

Understanding basic human capabilities and limitations is fundamental to usability engineering.

Usability engineering should integrate knowledge from anthropometry, biomechanics, psychology, etc and

consider the basic capabilities and limitations of the human body in terms of physical, perceptual, cognitive
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and action aspects under conditions such as health, illness and medication, in order to meet the needs of
medical device users and reduce the risks associated with using medical devices. In addition, usability

engineering should also consider the accessibility requirements of special populations.
(=) NEES
() Anthropometry

NEMEZH T BN S RRIE, SREARNER S, RE, SRS RSE RAEsh
B Wkissall RS SRS . NIRRT v TR R EE, AT
TRRNARLE B AR5 T (LRl E 77 S5 PR

Anthropometry is used to quantify human physical characteristics, including static and dynamic data
such as height, weight, body part dimensions, joint mobility angles, range of limb motion, strength and
endurance for different populations. Anthropometry serves as the physical foundation of usability

engineering, aiding in the understanding of basic human capabilities and physical limitations.

T SRR NI A ) o A DU BT O P N 7 s v L GG S O L EE 95 T
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First, based on the distribution of anthropometric data, efforts should be made to maximize the coverage
of the user population, typically from the 5th to the 95th percentile. This can be achieved through the use of
various models, specifications and adaptive design methods such as adjustability to ensure coverage.
Limiting the coverage range requires specific user population criteria. Second, it is important to consider the
influences of user gender, age and physique. For example, for medical devices that can be used by both men
and women, the user population coverage typically ranges from the 5th percentile for females to the 95th
percentile for males. Finally, individual differences among users should be considered. Data from different
parts of the same individual may fall at different percentile values within the population, requiring
consideration of extreme cases. Besides universal design, reliance on average human anthropometric data

should be minimized as much as possible.

TR NIRRT S EEAERAL, PRI vl E CRER SR B A, Fe B8 i RS (i
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The hands are the primary part of the body used to operate medical devices; thus, they are a major
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focus of usability engineering. It is necessary to consider measurements such as hand size (e.g., finger length

and thickness, palm thickness and width), joint mobility angles (e.g., range, degrees of freedom), range of

hand movements and hand strength and endurance. User preferences for handedness, as well as factors such

as gender and age, also need to be taken into account. The feet are another common part of the body used to

operate medical devices. Measurements such as foot size, ankle joint mobility angles, range of foot

movements, foot strength and endurance, as well as factors like gender and age, should be considered.

VEMHAE N RIS A e R AN AR DI SR A S LRI R BT e ton] FPE TR AR,
TEAH LS ) 75 R SRR RIE 4% T 12 58 IO AR Bt I 2 T e sy 7 sl Pk R A

Registration applicants can conduct usability engineering for medical devices by integrating
anthropometric data of the Chinese population and related software tools. If corresponding data is not
available, methods such as sampling studies should be employed to complete the measurement of human

data before proceeding with usability engineering work for medical devices.
(=) ANfEEEAtiae
(II) Basic Capacity in Human Body

1. JEAnRE

1. Perceptual capabilities

JRRRE ST LA GE AN DL, JRGE SRR I AR B I, R0 SBR[ S (K B A 1k,
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Perceptual capabilities include sensation and perception. Sensation reflects the individual attributes of
objects, while perception reflects the holistic attributes of objects. Sensation is the prerequisite and foundation

for perception and perception is the organic integration of sensations.

W] 7> AN LA A BRI, AN AR RLGE L Wb B BRIERE . BRE L MRBE, AR
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Sensation can be divided into external and internal sensations. External sensations include vision,
hearing, tactile sensations, taste and smell, while internal sensations include balance, proprioception and
visceral sensations. Sensation involves phenomena such as adaptation, contrast, aftereffect, synergy,

compensation, synesthesia and fatigue.
y St 748 SN NI /P AL TSN S e AT S 2 & N1 3 /| LT S o [T P N )
BIGE o N EAAINI R EERIE . BARME TEEME. B AUESERE, FERE. B3, BE

AL -

Perception can be categorized by subject into types such as visual perception, auditory perception and
tactile perception and by object into time perception, spatial perception and motion perception. Perception

has characteristics such as relativity, selectivity, wholeness, constancy, interpretability and organization and
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involves illusions such as shape, motion and size constancy phenomena.
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In terms of perceptual capabilities, usability engineering for medical devices generally builds on
sensation, combined with perception, considering the characteristics and limitations of perceptual abilities

closely related to human-machine interaction from a holistic perspective.
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In terms of vision, the primary considerations are human eye capabilities such as visual acuity, visual
field, visual sensitivity and color vision. Visual acuity and field are the basic capabilities of vision, for
example, selecting the font size on a display can be combined with viewing distance and angle. Visual
sensitivity needs to take into account factors such as lighting conditions and changes, contrast between target
and background, target size and color, observation time and direction and relative movement between the
target and observer. The human eye is more sensitive to color than to black and white; apart from black and
white, it can usually distinguish eight colors, therefore, the choice of colors should not be excessive; it is also
necessary to consider color coordination, which is affected by material types (such as paper, display) and
lighting conditions. Visual illusions are quite common, such as parallax and apparent motion; flickering
exceeding 20 minutes can lead to visual fatigue. With aging, presbyopia occurs and disorders such as color
blindness, amblyopia, strabismus, refractive errors (myopia, hyperopia, astigmatism), anisometropia and

diseases such as diabetes that can also affect vision.
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In terms of auditory aspects, the primary considerations are human ear capabilities such as volume and
auditory discrimination. Both volume and auditory discrimination are related to the frequency and intensity
of sound. Sounds of the same intensity but different frequencies have different volumes and frequency
discrimination decreases with increasing intensity. Usability engineering can be conducted in conjunction
with the human ear’s frequency response curve. Auditory capabilities may decline with age, especially

sensitivity to high-frequency sounds; phenomena such as auditory fatigue and illusions also exist.
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Skin sensations include touch, cold, heat and pain. Tactile sensation allows for the perception of
mechanical stimuli such as pressure and vibration on the skin. Tactile sensitivity varies with skin area;
generally, the lips and fingertips are the most sensitive, followed by the head, chest and abdomen, with the
back and lower legs being the least sensitive. Constant pressure touch exhibits adaptation phenomena and

the sensitivity to vibratory touch also depends on the vibration frequency.
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Cold and heat sensations are collectively referred to as thermal sensations, capable of perceiving cold
and heat stimuli on the skin. Thermal sensitivity also varies with skin area; thinner and softer areas (such as

the inner thighs) are more sensitive compared to thicker and rougher areas (such as the soles of the feet).
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Pain is the feeling produced when noxious stimuli, such as mechanical, chemical, electrical and
temperature factors, act on the skin. As a clear signal of hazardous conditions, pain serves a protective role

for the human body.
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Balance is perceived through the vestibular organs, which detect the body’s state of equilibrium.
Proprioception (including kinesthesia, position sense and vibration sense) is perceived through receptors in
muscles, ligaments and joints, sensing the body’s position, posture and movement. Both balance and

proprioception help the body in physical perception and memory and regulate bodily movements.
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Taste, smell and visceral sensations (including pressure, thermal and pain sensations) are typically not
used in medical device usability engineering. However, they are considered in special circumstances, such
as when medical devices used in the oral or nasal cavities might need to take into account the effects on taste

and smell.
2. WHIEN
2. Cognitive ability
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Cognitive ability refers to the brain’s capacity to process, store and utilize information, including
capabilities such as observation, attention, memory, thinking and imagination. The brain has a considerable
capacity to process each type of perceptual information, with better discrimination ability for relative
perceptual information than for absolute. Essentially, the brain has single-channel information processing
capabilities; when faced with concurrent multitasking, it switches tasks based on priority, but this ability to
switch tasks decreases as the difficulty of individual tasks increases. The processing speed of the brain also
varies for different types of perceptual information. Reaction times depend on the type of perception and
characteristics of the stimulus and can be shortened through training and stimulus optimization, but may

increase with age, fatigue, illness and medication. In addition, there is a need to balance speed and accuracy.
FENFIREIJT T, PRy a8 0mT P R 32 25 JE NI AEVE 70« A2 o MUB 4 55507 THAA R g
TR PE SR, T8 525 8 7 i der A P >3 45

In terms of cognitive abilities, usability engineering for medical devices primarily considers the
characteristics and limitations of the brain’s cognitive capacities in aspects such as attention, memory and

thinking, as well as taking into account user preferences and habits.
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Attention should be considered based on its two fundamental attributes: directionality and
concentration, taking into account characteristics such as breadth, stability, divisibility and transferability.
Usability engineering for medical devices needs to ensure that the number of concurrent operational tasks is
not excessive, the level of prompts for operational tasks matches their priority and the risks of interruptions
in operational tasks are considered in conjunction with the type and frequency of interruptions, while also

balancing the relationship between long-term stability and fatigue.
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Memory needs to be considered in terms of breadth, sensitivity, capacity, accuracy and durability.
Memory can be categorized into three types based on the duration of recall: sensory memory (also known as
transient memory) lasts about one second and is generally not used in usability engineering; short-term
memory (also known as working memory) lasts no longer than one minute, has limited capacity and both
retrieval and forgetting speeds are relatively fast; long-term memory can last for years or a lifetime, has
unlimited capacity, slower retrieval speed compared to short-term memory and slower rate of forgetting. It
can be further divided into declarative memory (facts, what to do) and procedural memory (processes, how
to do things). Usability engineering for medical devices needs to consider the relationships between human-

machine interaction timing, speed, process, content and both short-term and long-term memory.
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Thinking power is the core of cognitive abilities, with a broad connotation. Usability engineering
primarily considers its components of comprehension, computational ability and judgment. Comprehension
is the foundation of thinking power, requiring consideration of the ease of understanding symbols,
terminology and abbreviations to avoid use errors. The highest computational capability of the human brain
is first-order calculus; even simple arithmetic calculations are difficult to perform continuously, quickly and

accurately, necessitating a reduction in computational demands.

I A B R AG T AR L S e ARAEKCPRER, EE A AR, (R
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In terms of estimating physical quantities, judgment tends to exhibit the following biases:
underestimating horizontal distances; overestimating vertical distances when looking up and underestimating
them when looking down; underestimating acute angles and overestimating obtuse angles; overestimating
the weight of large-volume objects and underestimating that of small-volume objects; overestimating high
temperatures and underestimating low temperatures; overestimating the speed of accelerating objects; and
underestimating the number of objects. In estimating the probabilities of events, there is a tendency to
overestimate the probability of low-probability events and underestimate high-probability events;
overestimate the likelihood of favorable events and underestimate that of unfavorable events; resist believing
in the fixed probabilities of consecutive independent events; and humans are inclined to affirm low-risk

events while denying high-risk events.
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3. Action abilitiy
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Abilities to take action need to be considered based on anthropometric data and biomechanical
knowledge, taking into account human capabilities and limitations in terms of range of motion, response time,
strength, endurance and fatigue. Factors such as gender, age, illness and medication should also be considered

to prevent user injury.
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In terms of motor abilities, usability engineering for medical devices needs to focus on limb
coordination, postural stability and action repeatability. The upper limbs are the primary limbs used to operate
medical devices, requiring a comprehensive consideration of the coordination and interplay between the
hands, arms, wrists, elbows and shoulders. Postural stability can reduce muscle fatigue and prevent user
injury; it is necessary to minimize the weight of the medical devices or the force required for their operation
and to limit joint movement angles, typically to half of the joint’s range of motion. Repetitive actions can
increase the likelihood of musculoskeletal injuries; it is essential to provide muscle rest periods during user

operations, or alternate users in tasks involving different muscle groups.

BARM S, BRy7as o] L TR & 2R R R AR S5 B {E D R R afE R 1, AR E
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Specifically, usability engineering for medical devices should aim to minimize the number of motion
steps and the repetitiveness of actions and set a reasonable pace for switching user actions; linear motions
are generally the most accurate, but continuous curvilinear motions are better than linear motions with abrupt
changes in direction; hand movements are faster horizontally than vertically, both hands should move
simultaneously as much as possible and hands should not be idle except during rest periods, with arm
movements centered around the elbow being more accurate; single-hand visual positioning is quicker and
more accurate within a 60° direction in front of the viewer, while dual-hand visual positioning is quicker and

more accurate within a 30° direction in front of the viewer; foot operations can be used to alleviate hand
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fatigue and maximizing the use of gravity can help reduce body fatigue.
(=) RFERAHER] At
(II)  Accessibility for special populations
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Special populations include children, the elderly, pregnant women and individuals with disabilities. If

the anticipated users of medical devices belong to special populations or include them, usability engineering

for medical devices should consider accessibility requirements, especially for home medical devices.
P R T S n] B M@ A R BT T R BRSBTS ang kv SR Tl RE DT (AN
DheePEIG I s SRt Bh TR, AR tBOR By (2 A e .

There are typically two design methods to improve the accessibility of medical devices. One is to
directly modify the design, such as adding tactile feedback features to facilitate use by users with visual

impairments; the other is to provide auxiliary tools, such as offering magnifiers to assist elderly users.

R N AR B B AN A B AT RE R AR, 7R T AR I & AR, R AE Ol 5 2
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Anthropometric data for special populations is relatively scarce or may be missing, necessitating the

conduct of human data measurement work. In special cases, personalized measurements are required.

1. JL#
1. Children

JLEATARKENBL B AL AR ATl IR IR TN, eSS
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Children are in a stage of growth and development and their abilities in terms of body, perception,
cognition and action are generally lesser than in adults, such as in strength and endurance, attention stability
and range of motion. However, they excel in certain areas, such as computational and memory skills.
Therefore, usability engineering for children should take into account their characteristics, such as reducing

the force required to operate medical devices and simplifying operational steps.

JLEARGE KGN, 1mHAAEERNZSR, EHARER . HhlrJLE )2 2B,
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Children’s organs develop at different rates and there are also gender differences, resulting in

significant variability in capabilities among children of different ages and genders. On one hand, it is
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necessary to consider the coverage of the child user population and when necessary, refine the requirements
for child users/user groups based on factors such as age and gender. On the other hand, adaptive design should

be considered, especially for children who are in rapid stages of development.

2. ZAN

2. The elderly

Z NN REBE A R K IMROR, WSt Wrad 12420 W70, [RBIEIR] I8 3k B4,
HE G frrafod Z2 s, 5N E 5 A 5 15475 . DR AR AR 2 N\ s T e vl P TR A
Wy JHRAE, BRI RS RS

As people age, their physical functions decline, such as vision, hearing, memory, endurance, reaction
time and movement speed and they are more likely to rely on past experiences, making them more susceptible
to physical injuries compared to younger adults. Therefore, usability engineering for the elderly should take

into account their characteristics, such as reducing endurance operations and using large fonts on display

screens.
3. i
3. Pregnant women
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Pregnant women have limitations in both physical and motor abilities, which should be considered in

the usability engineering of medical devices. It is necessary to reduce the range of motion and endurance

operations, restrict the use of specific postures and avoid physical fatigue.

4. AL

4. Persons with disabilities

AT 3 SR B B b N R FRAEAE K AR B IV AR ThRERSAS B P, (EASE BRIk A
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Individuals with disabilities referred to in this guideline are users with permanent or temporary physical
disabilities. It is important to note that a person with disabilities may have more than one type of physical

impairment. Usability engineering for medical devices needs to consider the specific types of physical

disabilities of these users and incorporate corresponding design requirements.
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For users with lower limb disabilities, it is necessary to consider the users’ physical posture, postural
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stability, field of vision, reachable range and working space and other requirements during the operation of

medical devices, such as adopting the design of adjustable seating positions and seat height.

XA ERIIRERRARRI M 7, T IR A AR RESEIUR TR, B ekdnsh{k
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For users with upper limb disabilities, it is necessary to provide multiple modes of operation. Efforts
should be made to enable single-handed operation, avoid fine movements and concurrent multitasking and
consider time intervals for repetitive actions. Combine visual and tactile sensory recognition for controlling
devices, ensure the control devices require minimal adjustment force, replace mechanical controls with touch

controls and replace knob controls with sliding controls.

X T HEBA i I REREAT IO, R R AR BT 5, RIS A b R
Bt BB TR .

For users who are deaf or have hearing impairments, at least one non-auditory mode of operation should

be provided, such as using visual, tactile, or mixed-mode operations, or providing auxiliary tools.
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For users who are blind or have visual impairments, at least one non-visual mode of operation should
be provided, such as using auditory, tactile, or mixed modes, or providing auxiliary tools, such as using text
descriptions combined with electronic navigation. For users with poor visual acuity, high-contrast large fonts
can be used, or magnifying software tools provided. For colorblind users, information such as shape, size,

position, texture and vibration can be used to differentiate control devices, but the layout of the control

devices should be considered to prevent accidental activation.
XA e h RERERGHI T, R ER Bt SALSE . Wr s ARSS & AR T .

For users with tactile impairments, it is necessary to provide operating methods that combine tactile

with visual and auditory modes.

AN RERAS B, 7 BT P AR R EE RO R rT FIVE TAE AR, anizbik
AR, WA BUESSAE.
For users with cognitive impairments, usability engineering needs to be conducted based on the

minimum cognitive requirements of the users, such as providing step-by-step operational prompts and

avoiding urgent tasks.
XF T M B T 5 DURERSAS I, RIS b b R &3 AF T, B SR AR B A,
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For users who are mute or have speech impairments, visual, tactile, or mixed-mode operations can be

used, or auxiliary tools such as instant messaging software tools can be provided.
= fE PR
II. Use environment
(—) HHFEE
()  General considerations
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On the one hand, usability engineering for medical devices needs to consider the impact of the use
environment on both the users and the medical devices. For example, comfortable environmental conditions
help maintain a good working state for users and the normal operation of medical devices requires specific
conditions such as lighting, temperature, humidity, air pressure and cleanliness. On the other hand, the impact
of medical devices on users and the use environment also needs to be considered. Factors such as noise,
vibration, heat and radiation produced during the normal operation of medical devices can affect the

environment and may also interfere with or even harm users.

FASPRTy S IUI A + 2 ANMER I, AR P i @ A B2 A th AR, DRl mT PP AR
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Some medical devices are intended for use in multiple locations, each requiring different environmental
conditions. Therefore, usability engineering needs to ensure that the medical device can be used safely and
effectively in each anticipated location. Use settings such as homes and emergency response situations differ
significantly from typical medical environments and thus, their specific characteristics should be considered

when addressing usability requirements.

A R LL R o F P P A0 T, andole s 98 . il IR 4RSSE, PR EMEAADA
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Some environmental factors, such as bright light, loud noise, high temperatures, low temperatures and
radiation, can harm users. Therefore, personal protective equipment is necessary to protect users. At this point,

the impact of personal protective equipment on users’ basic abilities needs to be considered.

(=) BFER
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(IT)  Design elements
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Common factors of the use environment that need to be considered in usability engineering for medical

devices include space, lighting, temperature, humidity, air pressure, cleanliness, noise, vibration and radiation.

1. ]
1. Space
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Usability engineering needs to take into account factors such as the physical dimensions of the medical
device, connections, the user’s reachable range, psychological impacts and the spatial conditions of the use

environment, such as area, ceiling height, layout and orientation. It is important to define the minimum

requirements for these spatial conditions and inform the user.
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If a medical device is intended for use in multiple locations, it is necessary to ensure that the device

can be used safely and effectively under the spatial conditions of each anticipated location.
2. B

2. Lighting

2
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Good lighting conditions are essential for the correct use of medical devices. Usability engineering for
medical devices needs to consider lighting requirements in conjunction with ambient light, such as light

sources, illumination levels and colors. When necessary, devices should include built-in lighting or use

medical lighting equipment and in special cases, goggles should be used.

MGG TR R A SORBIE . RO BDGES . ROGEERI R .. ASFEH
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Ambient lighting needs to consider factors such as spatial layout, texture color, daylight conditions,

direct sunlight and reflections. Different use settings require different levels of illumination; for instance,
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surgical settings need bright, focused lighting, while the illumination requirements for outpatient settings are
generally comparable to those of a typical office environment. Lighting color can be used not only to

differentiate use settings but also to influence user psychology.
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If a medical device is intended for use in multiple settings, it is necessary to consider the variations in
lighting conditions at different locations to ensure that the device can be used safely and effectively under

the lighting conditions of each anticipated setting.
3. WE. BESAE
3. Temperature, humidity and air pressure
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Temperature, humidity and air pressure of the use environment not only affect the performance of
medical devices but also impact the basic abilities of users. Moreover, some medical devices can also affect

the temperature, humidity and air pressure of their environment. Therefore, usability engineering needs to

take into account both of these aspects.
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Medical devices intended for use in high or low temperature environments need to consider the user’s
tolerance and minimize prolonged operation. In addition, excessively high or low surface temperatures of
medical devices may cause harm to users. The design should consider surface temperature limits, which

depend on factors such as the material of the contact part, contact duration and contact area.
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Medical devices intended for use in humid environments need to consider anti-slip designs, such as
using textured surfaces, to ensure accurate operation even when the user’s hands are wet. Active medical
devices should also consider electrical safety risks. Some medical devices may increase the humidity of the

surrounding environment during use, necessitating control measures to ensure that the environmental

humidity remains at a reasonable level.

TROHALE e ISR S8 FH (K B2 T AN D B 18 S U BRAEL, 110 L 22285 8 i o xe P 2k e
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Medical devices intended for use in high-pressure environments not only need to consider their own
pressure resistance limits but also the effects of high pressure on users’ basic abilities, such as how high

pressure can affect vision, necessitating the use of larger, brighter displays. Medical devices intended for use

in low-pressure environments need to consider the user’s tolerance and minimize prolonged operations.
4. IR
4. Cleanability
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For medical devices that require cleaning, surfaces should be as smooth as possible, without gaps and

be easy to clean and disinfect. In addition, dust protection measures should be taken for critical locations and

components, such as labels, switches, displays, connectors, control devices and ventilation ports.
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For medical devices used in sterile environments, consider designing them for single use. If reusable,
consider the impact of the sterilization methods used on the medical devices. Use sterile covers to ensure that
they do not affect the normal operation of the medical devices, including the display of medical information.
Active medical devices could consider using remote control; in this case, it is necessary to ensure that the

remote can accurately display the medical information within the sterile environment.

5. MejH
5. Noise
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Noise can create auditory disturbances, affecting the normal use by users and the rest of patients and

may even harm the hearing of users and patients. Usability engineering needs to consider the background

noise of the use environment as well as the noise generated by the medical devices.
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Background noise is closely related to factors such as the use setting, geographical position, noise
sources and time of day (day/night) and requires a comprehensive assessment. Noise generated by medical
devices is quite common, with typical noise sources including alarms. On one hand, background noise should
not mask the alarm sounds and on the other hand, excessively loud or frequent alarm sounds can cause

psychological stress to users and patients. Alarm tones can be designed to be adjustable.
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Noise can interfere with personnel communication and the normal use by users, while excessive and
prolonged noise can cause hearing damage or even hearing loss. Therefore, usability engineering efforts

should be based on noise limits to control the noise levels produced by medical devices. When necessary, ear

protection should be used and visual, tactile, or mixed-mode operations should be adopted.
6. Rzl
6. Vibration
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Vibrations from the use environment and the medical devices themselves can interfere with the normal
operation of the devices, potentially causing difficulties in user operation. The impact of vibration,
particularly in situations such as emergency transport, should be considered. For example, vibrations in
display devices not only produce interference noise but also increase the difficulty for users to recognize
information. Therefore, usability engineering efforts need to be based on the location of use, taking into
account the amplitude and acceleration characteristics of the vibration. Measures such as using vibration

dampening and employing large-sized control devices should be considered.

7. &Gt

7. Radiation
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In addition to considering personnel protection and warning information requirements, medical devices

intended for use in radiation environments should also consider the impact of personal protective equipment
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on users’ motor abilities. On one hand, it may restrict the range of motion for certain user actions and on the
other hand, it places higher demands on user endurance, necessitating consideration of user fatigue. In
addition, some components of medical devices are sensitive to radiation and protective measures should also

be considered when used in radiation environments.

=. LTV

III. Display
(—) dEHEE
(I) General considerations
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For many medical devices, the display device is the main or even the only way to convey information
to the user and sometimes it serves as a user input method (such as a touchscreen). Usability engineering for
medical devices needs to consider the relationship between the characteristics of the display device, the user,

the use environment and the operational tasks.
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Most display devices are designed for general purposes and may not necessarily meet medical
requirements. Therefore, it is necessary to select appropriate display devices based on the intended use, use
scenarios and core functions of the medical device, considering the type and performance specifications of
the display device. Although display device suppliers typically publish performance specifications, there is a
certain risk in choosing display devices based solely on these specifications due to differences in testing
methods among suppliers. Therefore, it is necessary to assess the characteristics of the display devices from

both subjective and objective perspectives.
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The assessment of display devices should not only consider the user’s anthropometric data and visual
capabilities but also the spatial relationship between the user and the display device. This includes factors
such as the placement and orientation of the display device, user posture and movement and the viewing
distance and angle. For mobile medical devices, the impact of ambient light and lighting requirements on the

display device should also be considered.
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(= BikER
(I)  Design elements
1. BoR%&M

1. Display conditions
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Viewing distance refers to the straight-line distance from the user’s eyes to the center of the display
device. The display device needs to ensure that the intended display effect is achieved from the minimum to

the maximum viewing distance.

R BRITaMOE I A2 31, P BB RARSNN, Frel i@ A AT o B i W s A
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Many medical devices are portable and user postures are variable, so users are often not positioned at
the optimal viewing angle of the display device. Therefore, it is necessary to consider the maximum
horizontal and vertical viewing angles and assess the characteristics of the display device at these maximum
viewing angles.

RoREEE A E 577 A B B E BRI 1], HEEERAERE R (WRE 6 A 9. 5
2), T EIMEAEA.

Improper placement and orientation of the display device can increase the time it takes to acquire
information and may even lead to the acquisition of incorrect information (such as confusing 6 with 9, or 5

with 2), which needs to be given careful consideration.
2. BEREREN
2. Information display principle

15 BB R H /MG RN, (BRI BRI FRER, @i eSS . wiReE A
U R E RLLR , SE M RIE R AR RTINS, 15 8 SR 2
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Information display follows the principle of minimal sufficiency, displaying only the information
necessary for normal use to avoid distracting the user. Depending on the situation, qualitative or quantitative
displays can be chosen; qualitative displays are usually used when precision is not highly required. The

format of information display needs to ensure that the size and spacing of characters and graphics are within

a reasonable range to prevent visual illusions.
HEFERPER, W, Gt Bt SR, RIEH T RE R AR, niftAraE.
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Important information should be prominently displayed, such as with high brightness, high contrast, or
color displays. Ensure that users can repeatedly refer to information, for example, by providing storage and
query functions. The speed and frequency of information updates need to meet user requirements, minimize
unnecessary updates and be aware that automatic updates might interfere with normal use. A screen freeze

function can be provided.
3. WoRBEERHE
3.  Characteristics of the display device
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The characteristics of display devices need to consider spatial features, temporal properties, brightness,
contrast and color display requirements. These can be evaluated using the Modulation Transfer Function
(MTF).

IR ARG BERE RO R RE L IR JUMTR A EOR, Hrh IR S U R 75 2 )
FEEHE N .

Spatial characteristics include requirements such as screen size, resolution, pixels, dead pixels and
geometric distortion, where dead pixels and geometric distortion need to be controlled within a reasonable

range.

iR TR G S i Tz SN VA PO AN &l ) I A T NP = A S e i | R AP T S
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Temporal characteristics include requirements such as refresh rate, flickering, jitter and response time.

The refresh rate needs to be higher than the critical flicker frequency, high-frequency jitter can lead to display

blur and response time should take into account the frequency requirements for information updates.

SEPE T AR A B E BT IRAE, BN B AR IR, IR ORIE R RS AL R R
SNk, AT 2 AR Bl R B ORIE S R B B KA 2

Brightness should have upper and lower limits set according to the use environment and when
necessary, include the capability to adjust brightness. Uniformity of brightness across the screen should be

ensured and when multiple display devices are used simultaneously, it is typically necessary to ensure that

each display device has a comparable level of brightness.

Xf W R R G RS R EER . ol R RS B S SRR s B
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Contrast should take into account the brightness differences between the displayed information and the
background. It is acceptable to display dark information on a bright background or bright information on a
dark background. The former provides clearer edges, while the latter tends to produce less flickering and is

more suitable for color displays. It is important to note that reflections from ambient light may reduce contrast.

PR, 0.7 75 22 LR (0 3 S)PEAN S RETT o) R, 5 5 25 b € A 1) 22 e 7R LA HIAE S BEYE LAY
o G £ AN A AR S
Color display should consider uniformity of colors and color coordination. Differences in chromaticity

values across the screen should be controlled within a reasonable range to avoid adjacent displays of red and

blue colors.
LIS B
IV.  Connection
(—)  HEHEE
(D General considerations
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Connection can be divided into human connection and non-human connection according to the
connections between the medical device and human body. Body-connected refers to direct connections
between the medical device and the human body and non-body-connected refers to the opposite. Body
connections include liquid connections (such as intravenous infusion lines, blood dialysis lines), gas
connections (such as ventilator tubes, oxygen supply lines) and electrical connections (such as electrodes,
sensors). Non-body connections include connections between medical devices, connections between medical
devices and accessories, energy connections (such as power supply, gas supply) and communication
connections (such as Ethernet cables, serial ports). The risks associated with body connections are higher

than those with non-body connections

ERRAATRER RN R R AER . Hd, ERRMCRIRIERSR B AR STIUA R0k
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Connection failures include connection failure, incorrect connection and disconnection. Connection
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failure refers to the inability of the connecting device to establish an effective connection, including partial
connections and loose connections. Incorrect connection means that the connecting device is connected to an
unintended object. Disconnection refers to the unexpected separation of the connecting device during use.
Connection failures can lead to injury or death of patients, hence usability engineering for medical devices
needs to consider the technical characteristics and design requirements based on the type of connection failure.
In principle, the same connection technologies should be used for the same functions and different connection

technologies should be used for different functions.

ERIE T RE — ML S TR A WoITE S M S nER R . R IE, 7 s
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Connections also need to consider requirements related to single-use versus reusable, frequency of
disconnection and reconnection, user characteristics and the place of use. Situations involving single-use,
high connection frequency, non-professional use, emergency responses and multitasking operations typically
carry higher risks. In addition, the connection requirements for part replacement, as well as user prompts and

inspection requirements, should also be considered.
(=) HtER
(IT)  Design elements
1. Bk kg
1. Prevention of connection failure

B 1E R I B AR AN B R R R w R, KRR OE R E
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To prevent connection failures, the following design principles are mainly followed: Minimize the force
required for connections, significantly reduce the weight of the connecting device, reduce the range of hand
or finger motion as much as possible, avoid using materials that require adhesion, provide alignment marks
for connections, offer auditory or tactile feedback wherever possible, enhance grip stability by adding surface
texture, minimize the time needed for connections, ensure directional indicators for liquid or gas flow in
tubing, ensure partially connected power supplies do not become energized, provide sufficiently long
connection cables, use color coding for long cables if necessary, keep loose ends of cables and hoses within

reach of the user, ensure the connecting device resets to the default state upon disconnection, provide ample

90



2833
2834
2835

2836

2837

2838
2839

2840
2841
2842

2843
2844

2845
2846
2847
2848

2849

2850

2851
2852
2853

2854
2855
2856
2857
2858

2859

2860

2861
2862
2863
2864

GERMAN

UPA

space for plugging and unplugging the connection device, minimize the use of auxiliary tools, ensure the
connecting device does not pinch the gloves worn by users, use large-sized connectors in vibratory

environments, etc.
2. ByibiERER
2. Prevention of connection errors

B B A O T BB SRR B I X R, RIS brses TR XHHERR IR 4
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To prevent connection errors, it is necessary to consider differentiating connection devices. This can
be achieved using different colors, labels, shapes, alignment marks, pin arrangements, casing styles, or

electronic identifiers such as built-in chips.

B LESE R R L B AR LR BRI R B AR MR ERTT 3, RER A AR
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To prevent connection errors, the following design principles are primarily adhered to: the connecting
device should only have one correct way to connect, preferably using connection standards as specified in
relevant regulations, ensuring differentiation from similar connecting devices and using protective devices,

etc.
3. BiikiEREE
3. Preventing disconnection

W7 1 TR T R ECR AN BUE R B, B EAR T e B HER B E . BURAT
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To prevent disconnection, mechanical locking devices are primarily used, including but not limited to
rotary locking rings, push-pull locking mechanisms, locking rods, bolt fastening devices, quick-release
buckles, etc. Tactile, auditory and visual cues, as well as connection status monitoring, can also be employed.

Mechanical locking devices should enable one-handed operation and operating instructions should be

provided when necessary.

4. EHIRERY

4. Connection device protection
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For reusable connecting devices, protective requirements need to be considered: the end of the
connecting device should have self-protection capabilities when disconnected, the outer casing should match
the protective capabilities of the use environment and minimize the impact of contaminants, the firmness of
the connection should be appropriate for the frequency of connection, electrical components should be
housed within the parent connecting device, avoid excessive bending of tubing and cables, minimize the use
of auxiliary tools, ensure that users can utilize major muscle groups and for portable medical devices, place

the connecting device in a concealed location as much as possible.

T bl
V. Control
(—) HHEE

(D General considerations
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Control refers to the user adjusting the intended functions of the medical device through the control
device. With the exception of a few medical devices that are simple in function and operation, most medical
devices are equipped with control devices. Therefore, usability engineering for medical devices needs to

focus on the design requirements of control devices.
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Control devices can be divided into mechanical controls (such as handles, knobs) and electronic
controls (such as touchscreens, trackballs), including continuous control, step control, multistate control,
bistable control and emergency start/stop control. Different types of control devices have different technical
characteristics and suitable applications and should be selected based on specific circumstances. First, it is
necessary to clarify the functional requirements corresponding to the control device, including control
boundaries, precision, status information feedback and the severity of misuse. Then, the appropriate control
device should be chosen based on the user and use scenario and the technical characteristics of the control
device, such as shape, size, travel, force, layout, etc. should be specified. Safety control devices such as
interlocks and emergency start / stop may be used if necessary. In addition, the control device of an active

medical device is closely related to the display device and the design requirements of both should be
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considered simultaneously, such as ensuring consistency between display and control and reasonably setting

the proportion of display area to control area.
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In some use scenarios, users need to operate control devices while wearing personal protective
equipment, which may affect their basic abilities such as vision, hearing and touch. Usability engineering

needs to take this into consideration.
(=) WiItER
(I)  Design elements
1. Bk sNEeE
1. Prevent unintended activation

PR E R ANEOE CEE), Rl e 2t ThRg . P Lbs ke B S ANMIR K T ik
TEANE: EHRREA RS, R E N T T, PR B AN R ) B
Y, BB BAEE PR, RAMEESRATIES, 2D A s P R REa o I 2

B,

Control devices should avoid accidental activation (including deactivation), especially for functions
related to safety. Methods to prevent accidental activation of control devices mainly include: reasonable
layout of control devices, embedding the control devices below the surrounding plane, using raised physical
barriers around the control devices, setting activation time limits, using damping or long-travel designs,
requiring multi-step operations or user confirmation for activation and employing interlock control devices,

among others.
2. Uk
2. Geometric properties
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Geometric properties include but are not limited to shape, size, position, travel, surface texture and
direction of motion (such as moving direction, rotating direction). Different types of control devices have
significant differences in their requirements for geometric properties. For example, buttons mainly consider
shape, size and travel; knobs primarily consider size, position, rotation direction and surface texture and so
on. Therefore, usability engineering needs to consider the design requirements of geometric properties based

on the type of control device and its application.
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3. fEM

3. Acting force
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The force required to start and stop control devices should be moderate, minimizing the force users
need to exert while preventing accidental activation. The issue of force overshoot, where excessive force

causes the actual movement range of the control device to exceed the intended settings, which can lead to

misuse, should also be considered, especially for users who have poor control over their hand strength.
4. CIREMHEERB
4. Status information feedback
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Status information feedback from control devices is a fundamental condition to ensure correct user
operation and should consider requirements such as immediacy, intuitiveness and redundancy. Delays in
feedback can lead to misuse and risk control measures need to be implemented. If the delay duration is a
fixed value, the manual should include a clear warning. Control devices should provide clear status
information through their own tactile feedback or an external display to facilitate user operation. Tactile
feedback often employs a progressive damping design, where damping starts low, increases rapidly and then
quickly decreases once the control device is activated. For situations involving safety, visual, auditory and
tactile feedback should be provided simultaneously to ensure redundancy of status information and prevent

misuse due to user oversight.
5. Ai)w
5. Layout
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The layout of control devices is closely related to their type and technical characteristics and should be
considered together. The layout needs to consider installation space, positional relationships and grouping
requirements. Horizontal installations typically require more space than vertical ones and sufficient space
should be provided around control devices to accommodate users’ hands. The proximity of multiple control
devices should be considered to avoid accidental activation due to closeness and inconvenience due to
distance; control devices of active medical devices should be placed near the corresponding display devices
to ensure that user operations do not obstruct the display. Grouping of multiple control devices is also
important; the most frequently used controls should be placed in the most convenient location for the user,

or be grouped according to the importance, function type, or operational sequence of the control devices.
6. fihisi5E

6. Touch screen
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The use of touchscreens to control and display functions in active medical devices is becoming
increasingly common (see the “Display” section of this appendix for more details). Usability engineering
needs to consider the advantages, disadvantages and applicable scenarios of touchscreens. They are
particularly suitable for the following situations: When menu options are needed; when attention should be
focused on the display device; when switching attention is time-consuming or risky; when it is necessary to

reduce the number of user inputs; when users lack experience; and in emergency scenarios.
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The geometric properties and layout requirements for touchscreens mainly consider size, shape,
spacing and parallax. Button size and spacing need to be moderate; too close spacing can lead to accidental
presses, which can be mitigated by enlarging the touch area or using error-prevention software. Visual
“concave” and “convex” shapes can be used to indicate button status. Parallax is a common issue with
touchscreens and it is necessary to minimize or align the distance between the touch surface and the screen

surface. If unavoidable, compensating by increasing button size and spacing may help.
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The force required for touchscreen operations can be designed to adjust according to user needs,
minimizing the possibility of accidental activation. “Release to activate” (activated upon release) is generally
better than “press to activate” (activated on initial touch), ensuring that the entire button area is touch-
sensitive. Crosshairs should be used for precise target selection, highlighting the currently selected area and
using shape and color coding to distinguish different active areas. Visual, auditory and tactile feedback
methods can be used for status information, with an option to mute the auditory feedback. Continuous button

presses should provide immediate feedback.
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Touchscreens also need to consider requirements for resolution, cleaning, calibration and issues such
as finger occlusion, fingerprint marks, slow input and more. It is advisable to avoid using scrolling lists, as

operation may be impossible with gloves on.

75 AR RE

VI. Software User Interface

(—) HAFEE

(D General considerations
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Medical device software interface design needs to be user-centered and guided by key tasks. If

applicable, it should comply with the requirements of relevant medical device standards.
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The style of the software user interface needs to maintain consistency in terms of interaction methods,
aesthetics and annotations to help users become familiar with and master the correct use of the medical device
quickly. The fonts, symbols, charts and annotations used in the software user interface should be recognizable

and distinguish information priority, enabling users to respond quickly.
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Software user interface design needs to be sufficiently scalable to meet the requirements for updates as
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the medical device continues to improve. Compatibility should also be considered to satisfy the

interoperability requirements of medical devices.
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The screen size of the display device is the physical foundation of software user interface design.
Typically, the smaller the screen size of the display device, the more challenging the design of the software
user interface. However, the screen size depends on the intended use, use scenarios and core functions of the

medical device and bigger is not always better.
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Hardware interfaces and software user interfaces are typically designed by different teams and the
design of the former usually solidifies before the latter, which can be detrimental to software user interface

design. Therefore, it is necessary to strengthen the integrated design of software and hardware interfaces.
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Registration applicants typically adopt the same software user interface design style across all products,
but this may not meet the specific requirements of individual products. Therefore, software user interface

design needs to balance the relationship between commonality and individuality.
(= BikER
(I)  Design elements
1 Fi XUk
1. Interface style

B SRS i B R AR FRIIRRE . TR . ARSI AR EOR . AR A
PARAFAESS v dtat, AmBEAEL L, @EDT A SRR T )R F 0 Z 450, EHE—
BEZR. FEEEHNT RIS RTEE, @ =2+, LB FEaie
TREANEEE . 7 SaiH . WPREHI DL SR G451, RERD IR TS5 A2 HLURF i, DRI B 1R AR AR 55
AN G TS5 AR B FOE B S 4514 o

The style of the software user interface needs to consider requirements such as the number of interfaces,
interface depth, interface width and interface structure. The software user interface is based on operational
tasks and the number of interfaces should not be too many, typically less than ten. Interface depth is used to
reflect the hierarchical structure of interfaces, usually one to three layers. Interface width is used to indicate

the number of options on a single interface, typically 3 to 12, with 5 to 9 being typical. Interface structure
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includes linear, branching, network and hybrid structures. Each type of interface structure has its
characteristics, so it is necessary to choose the appropriate interface structure based on the operational tasks

and the features of the interface structure.

2. BRwATR

2. Screen layout

A R 5 BB R AR FF . B S AR X WREZR. B A LUy kit A 5
X5, KRR, ARXEAHLREE, 515 0RFE R GRS R, JFREIEREE 22, &
MAERNERDER, WAE. &S5,

Screen layout needs to consider grid alignment, content hierarchy, content zoning and background
requirements. Screen content should be aligned based on a grid, displayed in different zones, isolated from

each other and maintain appropriate proportions and contrast with the background. Content should be

prioritized, with high-priority content prominently displayed, such as through positioning and highlighting.
3. Fk
3. Font
TARTREE G TR AR FARMBEIEE . X557 Rk Cahnsl s iRt FRIZ0.
FRERNG . WEXEE . SR P, TR KESHEK,
Fonts need to consider font type, font size, letter spacing, alignment, special fonts (such as bold, italic,

underline), capitalization, background contrast, display resolution and string length requirements.

4. PBits
4. Color

PR EEEHOHE. POE . SIOEIRSEER. SitiEA LS, BF =25, 3
O R EARYE T 8 bR e . RS T DORYE, 8 AN VR PR G S L. UGBS RCTS
AT HG 5 o0 L EEAN AT R M . B i T - A X AR SR 7R

Color considerations include the number of colors, the meaning of colors and color coordination. The
number of colors should not be too many, typically three to five. The meaning of colors needs to be
standardized according to medical device standards and common conventions and typically should not allow
users to adjust the meaning of colors. Proper color coordination can enhance display contrast and

recognizability. Colors can also be used for content zoning and status indication.
5. ZhERoR
5.  Dynamic display

B ERTFEFEGGHER . PP RN, BEBREER, BB ERM TR SH 221

i, BEATSER SRR AT ARSEN o, RENS SR TR T SE 24, IR AT B AR R . OB R
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Dynamic display considerations include trend display, waveform display and numeric display. Trend
display is used to reflect the trend of parameters over time and can show both real-time and non-real-time
data, displaying both current and historical parameters with adjustable intervals. Waveform display, similarly
to trend display, is commonly used for short-term real-time display of parameters and requires consideration
of the number of waveforms, cycles, resolution, line width, color, background color, freeze, refresh, zoom
and comparison requirements. Numeric display only shows the current value of parameters and requires
consideration of font, color, highlighting, flashing and positioning, with a typical flashing frequency of 1-3
Hz.

6. XHITH
6. Interactions

L HJTAEFEEAR TSR, EERIE, MHEHE. AT, BdRsmAN . B ssTr =, B~
G vt T EARYE PT SSIN U AH &  EH RAR O DI REIE RS B AL BT, RN B ESE
. M. —EUESER.

Interaction methods include, but are not limited to, menus, direct manipulation, dialogues, command
lines, data entry, touchscreens, etc. The design of the software user interface needs to select appropriate

interaction methods based on the intended use, use scenarios and core functions of the medical device, while

also considering requirements for interaction speed, compatibility and consistency.

Ha N\ 5 ORIE e B s 2, 2B A DL TR XI5F. B s BatA Siea .
MBS S A E R R I X Bk BRI R B R a6
RPN, HiE . LESER, HPhSHRA AR, AN A NGES . BEHHS R %R
51753 B PHBUEEHE, JFaTd BT e s .

Data entry should be complete, accurate and efficient. Considerations include the input area,
annotations, alignment, array arrangement, automatic input and checking and user modifications and checks.
The input area should clearly define the area size, data format requirements and be highlighted. Annotations
should clarify input examples, parameter units, abbreviations and placement, where parameter units should
not be mixed and industry-recognized abbreviations should be used. Array arrangement typically uses a
narrow column format. Automatic input should specify the range of values and allow for user modification

and checking.

PR ACHAR B TR ARG . PR A PR AR EOR . AR RO ER VR WA I AR AT
Iro BREBEAL T EE T8 A S RoR SRR A R (5 BRI . A N B AT 5
i B AL BN TE & SOMEL EEARRSEELR, MHRERAARAT SRR AR B 755 55 h5
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Screen interaction should consider requirements for touchscreens, screen keyboards and soft keyboards.
Details on touchscreen design elements can be found in the “Control” section of this appendix. Screen
keyboards need to consider automatic display and hiding, key layout and information feedback. As a
combination of software and hardware, soft keyboards require considerations such as alignment of position,
uniformity of meaning and information labeling, with associated software and hardware using the same

colors, symbols and other identifiers.

7. HPSCR

7. User support

F P SRR B e ERR 5l BHRBY B . FHAE. BR. shim, —HESER,
BAERR SR E R #t 7, R . SRR Bk E . AR AE ST .
EEHSE, R SRENARER . BRI EA S RiE. FES5RIH. F3% 5
FINARHRSE 2

User support needs to consider operation guidance, error prevention, semantics, prioritization, pop-up
windows, charts, animations and consistency requirements. Operation guidance should use a step-by-step
approach, especially for new users. Error prevention can involve automatic checks and user checks. The
language should be clear and easy to understand, with high-priority information prominently displayed. The

symbols, terms and abbreviations used in the software user interface should be consistent with those in

manuals, labels and user training materials.
8. #&EfFER
8. Safety information

T RS, Rl RMNEBUES . WRNES SRR, il 2 e B R AT
PSR, BRSSO R 2 e

For critical tasks, particularly those that are also emergency or frequent tasks, if risk control for misuse
is managed through safety information, the software user interface should provide the relevant safety

information.
+.
VII. Instructions for Use
(—) EH%EE
(I) General considerations

VBRI T iy A B a2 AT 50, R a5, RS ALY TR S
FUERE IR T as A AT EEAE M . U S IR S ERT as i nl v TRES RE R FF [FI2D
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The instructions for use are the primary means of helping users understand how to use a medical device.
Its content, structure and language organization play a crucial role in guiding users to use the medical device
correctly. Writing the instructions for use is synchronized with the medical device usability engineering

process.

YO P RAT SV AR HEZESR i ot PO P A TGS Y 37 S5 A Ao P 7 4 B ) 4 1 22
=, WHIA . . SOMEEH ., Rgii . BRI RUPRRIE. (ERIASE . B IRAESs . FER
ST T2 RE AT FPE AR EOK

The instructions for use should comply with regulatory and relevant standard requirements, covering all
elements necessary for the intended user to use the medical device properly in the intended use scenario. It
should consider usability engineering requirements in terms of type, content, document structure, sentence

structure, use of diagrams, user characteristics, use environment, operational tasks and precautions.
(=) WitER
(I) Design elements

Ui B JE 0 bR AR AL T S =S R RS R R, DA 5 1 07 AoB SRk
fEAPER, BRGNP AP IR AR ([BE5 TUOE. R, v RS
w7, REMHMEREMEAEEE G, ES M5, EEfR SN R EM A RE
BANE, B R, RS A O A 35 A R 2R AR O SUAR S R LA
AR, S BURFEAR AT AP R IHA B, BRAEBEA BT IR FREDS A
WRRFELPHIR, (EARIRATIR, RS VIR H I T /AR M8 U 2R T N &
wit, WHP RS, SR ESE T,

In principle, the instructions for use should provide background information on the medical device and

present task-oriented steps in a clear and easy-to-understand manner, describing each step progressively. For

steps that depend on specific conditions, clear indications should be provided.

Information should be easy to retrieve quickly and accurately, using a structured description format where
possible. Descriptive language should be used instead of generalized terms. The language should be concise
and easy to understand, prioritizing short sentences and quantitative terms while ensuring accuracy. Highly

technical terms should be avoided to minimize user response time.

Whitespace and lines should be effectively used to enhance text structure and readability. Illustrations should
be included when necessary to describe operational steps. Color should be used with caution and only when

it contributes to the correct use of the device.

Precautionary information should be presented alongside the corresponding usage steps in a prominent

format but should not be mixed within the steps themselves.

The content should be designed according to the type of the manual such as instructions for use, technical

manuals, or quick reference guides.
101



3196
3197
3198

3199
3200
3201
3202
3203
3204
3205

3206
3207
3208
3209

3210
3211
3212

3213
3214
3215

3216
3217

3218

3219

3220

3221

3222

3223
3224
3225

3226
3227

GERMAN

UPA

Y BBTREE S % B AR S AR R Bsem . H TARZ AR, X
RN HE BESTTIA TR TR, AP REEHN A A, wEe
S0 Ul B B AR R, i T EA ST
The design of the instructions for use should take into account the working environment, considering factors
such as workspace constraints and the impact of personal protective equipment (PPE). Users may have
limited workspace, which imposes restrictions on the size, weight and quantity of the manual. In certain use

environments, users may need to wear PPE, which can affect their ability to read the manual. For example,

wearing gloves may make it difficult to turn pages.

Ui A5 5 T R0 o0 T BT A s AR DR KRS, B = 2 8 P A v 2% A, SRRl R
SN BT SR T2 AT AT, b B WA P R i R I AR N P A A K
The instructions for use should inform users about the relevant risks associated with using the medical device,
clearly outline the necessary preparations before use and highlight behaviors that may affect the device’s

normal functioning. When necessary, it should specify precautions for user rotation and special use

requirements for specific populations.

W B R ACFBRTUE A TR, S RIS, KESEEMLREEAFRMEXR
G, DURIRE L B X TR T 2 A E A B T A, & ERE R B
FUMAE A IE6e 5 THOH . B, Bz,

The instructions for use may be provided in both printed and electronic formats, each with its own advantages
and disadvantages. The suitability of different formats should be considered based on the use scenario, as

well as the necessity of combining both formats.

For medical devices intended for multiple use environments, the instructions for use should be easily

accessible, readable and storable in each intended setting, while also being convenient for transport.

AN EE

VIII. Labeling

(—) dEHEE

(I) General considerations

PREEA BT R R AR BRI R B T A, A T RORBGR Thra A S B S
S R St SR, 755 5. 5HEAMPRRA— St S ) PR 4] 5 v PR 2K
P ALSE AR 3 6E J15E R 3R

Labels help users operate medical devices quickly and accurately. Their effectiveness depends on

various factors, including label content and importance, viewing distance and angle, lighting conditions, color
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and color coding, symbols and their coding, consistency with other markings, time constraints for reading,

accuracy requirements and users’ visual and reading abilities.

bR BB TR R A (UL T RFRSR . B AR ER, DR
TERRGE I SR . SHERARE . FRAE BRI ARG EER, ThARBIIE B R B T B
S5, AETHAERIIEE R RREMET SRR, BRE R RR ISR, b
for BRS04 S ST B AT, 7 (AE PP L AR 388 0T P, AR 2 )
AW FRAR KTy I L P BB 5526 RGOS X AR, L EERERAITTA
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Label design should consider elements such as content, placement, orientation, relationship indication,
fixation, durability and evaluation to ensure readability and comprehension.

e Content Compliance: Labels should comply with regulatory and relevant standard requirements.
Functional information should be placed outside primary areas and non-functional information (e.g.,
trademarks) should not interfere with medical information display. Hazard warnings should be
prominent, easy to read and understandable.

e Placement: The position of the label should be determined based on its content and importance. It
should remain visible to users while minimizing the risk of being hidden by use. Sufficient spacing
should be left between adjacent labels.

e  Orientation: Labels should be positioned horizontally for quick and easy reading.

e Relationship Indication: Labels should clearly differentiate related functions. Redundant design may
be used when necessary.

e Fixation: Labels should remain securely attached throughout the normal use, cleaning and
maintenance of the medical device. Fixation methods may include adhesives or bolts.

e Durability: Labels should be resistant to wear and remain effective for at least the device’s intended
lifespan. If necessary, they should be permanently affixed using methods such as etching.

o Evaluation: Labels should be assessed among the intended users or user groups of the medical device.
() WIrER
(IT)  Design elements
AR RITEW R . — BB R EE, G Mo Mg 556 5% 5 EIT7 S
YIS R ESIARHRS — 2. AlER W HER LA I, SRRTEMWTIme, RERME, @A
WHBIARE, FF9MABSRE R R v aiE, ARRAALHESYE S H T AR .
The clarity, consistency and conciseness of the label content are critical and information such as terms,
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symbols and abbreviations should be consistent with the medical device parts, instruction for use and user
training materials. Terms can accurately convey intent and indications should be clear and concise as much
as possible, uncommon terms should be avoided. Symbols and abbreviations should be in line with common-
sense practices. In order to avoid confusion, it is inappropriate to use similar terms or abbreviations for
different functions.

o Terminology: Language should accurately convey intent, with clear and precise instructions. It

should be as concise as possible while avoiding uncommon terms.
e Symbols and Abbreviations: These should follow common conventions to ensure understanding.
e Avoiding Confusion: Similar terms or abbreviations should not be used for different functions to

prevent misinterpretation.

FERF RIS, R M RE @ R E AT 5 & SO P 5. 775 fa ME— A,
FFATE X 73, R R SGHRE T UE AT S, 35 SRR E 7T 5 7 ZAE U rh 7 BUE
o T ALK B EAE B AT 5 F 1P
In specific use scenarios, symbols should only be used if users can commonly recognize and understand their

meanings.

e Uniqueness and Differentiation: Symbols should be distinct and distinguishable from one another.

e Standard Compliance: Whenever possible, standardized symbols should be used. If a non-standard
symbol is used, its definition should be provided in the instruction manual.

e Evaluation: Symbols conveying critical information should be evaluated to ensure their effectiveness

and clarity

SyEVER T AL, SCHRN P T 2 AME MR BT 88 AR R XFEEREE. BN
ZIRE R =m0 5y itk R BB DU R 5 M BRI R0 o o (o P T B il 0 1) 5
R, FREHEFRAERXILE, HPERAERW R EMH RS TR Bt Rz
AT VR, i A A UM A

Readability is a key design focus, especially for medical devices intended for multiple use environments.

e Factors Affecting Readability: Font type, size, contrast and engraving style all impact readability.
Additional considerations include lighting conditions, viewing distance and angle.

e Font Selection: Clear and simple fonts should be used. Characters should have high contrast against
the background.

e Font Size: For non-professional users, larger font sizes should be prioritized.

o Evaluation: Readability should be assessed under the worst-case conditions, covering all intended

use environments.

GwAS A B R BRI . HERRIRON BT AR A BRI, B AR RSE L TR LE. Bt
BEAT D, [RIN SCVE RS OB SR AN 22 e, EEUE RCRADUARM S . R n] T IX 5 R
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Coding helps users quickly and accurately identify medical device components or characteristics. It can be
achieved through the label’s size, shape, position and color, while also considering the required number of

codes and their distinctiveness. Important information should use redundant coding to enhance recognition.

e Size Coding: Can be used to differentiate the importance of information and group related
information.

e Shape Coding: Helps associate similar components.

e Position Coding: Establishes relationships among components within the same functional group.

o Color Coding: Should be used cautiously and always with redundant coding. It should follow
common conventions, ensure consistency and high contrast, avoid excessive variation and account

for lighting conditions.

EEE CEMU. AR AR k. Zook. Pt ST kTR . B R S A SRRALE 5
KPR EAVLAC, Fkim R Rs 1, LA AREES, MRV R —SabaR), HEBT
ML T T AT R, 2R SRR SR
Tubing (including liquid and gas pathways) can be marked using arrows, lines and colors for clear

1dentification.

o Start and End Markings: Should align with the actual positions of the tubing.

e Arrows: Should clearly indicate the direction of flow.

e Lines: Should not overlap to prevent confusion.

e Color Coding: The same substance should be marked with a consistent color. Parallel placement of
lines with the same color should be avoided.

e Contrast: Lines should have high contrast against the background for better visibility.

OSBRI PR R KRG, TRE. WRS, MRERTER
WD )7 SRHET 8 BT

For large medical devices, a hierarchical labeling design should be considered. Labels are typically
organized based on system, subsystem and component levels, with label sizes gradually decreasing at each

level.
I (2
IX. Packaging
(—) HEHFEE
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(D General considerations
BB BT ST TR S BRI, AW B TR ke B. SRR E R %
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Packaging is an often-overlooked aspect of medical device design and development, typically addressed
in the final stages. However, incorporating usability engineering requirements early in the packaging design

process can significantly enhance the safety and effectiveness of medical device use.

A IR T I GHIREIT L. IR AR, BFHERLT) . AL 20, BVILA
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Packaging design should also take into account users and use environments.

e User Differences: Healthcare professionals and patients vary significantly in their skills, knowledge,
experience, training and familiarity with packaging. Their ability to handle and understand
packaging may differ.

e Environmental Differences: Medical and home settings have distinct environmental conditions,
particularly between sterile and non-sterile environments.

e Adaptive Design: Packaging should be designed to accommodate these variations and different
designs may be required when necessary.

e Comprehensive Coverage: If a medical device is intended for multiple user groups and environments,

the packaging design should address the needs of all intended users and settings.

seAh, AAERITHE TR HE AR BaUREAER, UAANRSIMAR. SRR RN
5o

In addition, packaging design should consider repackaging and transport packaging requirements, as
well as the differences between:

e Inner and outer packaging

e Bulk packaging and individual packaging

Each layer of packaging should be designed to meet its specific function while ensuring product protection,

usability and regulatory compliance.

(=) HHER
(I) Design element

BARTHER T BB RREME BT BRI EN R 24, EHH B TR ER:
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In addition to packaging materials, packaging methods and packaging evaluation, packaging design

should also consider the following elements:

WERITE I M ERGRE Sy, RER R R TR, SRR sURIR 0 75 TR T A b o o
BIPIR, TR ORIE A E A e, PR R AMIKIEAT, TFEEIRIFITHCRE, WE & 5
THUH . JFEAREIE R, HI TR G A S ah K, TR BT A MRt S R AT TR A
Opening Mechanism: Packaging should be designed based on the user’s upper limb capabilities, minimizing

the need for additional tools.

e C(lear Instructions: Complex or specialized packaging should have clearly marked opening steps.

e Product Integrity: The opening process should ensure the internal items remain intact and prevent
accidental activation.

o FEase of Access: After opening, the package should remain open, allowing easy removal of the
contents.

e  User Safety: Opening should not cause injury to the user and excessive force should be avoided to
prevent items from ejecting.

e Sterility Maintenance: For sterile medical devices, the packaging should prevent contamination of

the sterile environment.

A LB T AR P AT 2 A, B A B R E P 4 o I B A 75 B T T 4
AR, T E a4 TS T L, AR A B IR AN, Rl 2 e dedeon, H
BAE 5 R SR RE IR ULAC . S8 R R BT et S gl e, e okl S )R R RIALERAE, IR
VEDIRINEK .

Some medical devices require user assembly before use or should be assembled in a specific order. In such

cases:

e The outer packaging should list all components of the medical device.
e Upon opening, all components should be clearly visible.

e The assembly sequence should be prominently indicated.

e Assembly guidance should be provided as extensively as possible.

e The assembly process should match the user’s basic skills to ensure ease of use.

For medical devices used by patients, assembly should be avoided whenever possible. If unavoidable, the

process should be simplified as much as possible, with clear instructions on steps and requirements.

BRARRE G R  EEE BIFE B HE Y, RS w5755, PTHARER
TR P U SRR EEER, AT R E AR R . BRIsH . AR PR A A BRI,
WA 2 AR R, A MM R AR R . BNV SR E It d, R[EHE H
R SRR -
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Packaging labels should highlight important information and arrange it in order of priority.

e Readability: Use large, high-contrast fonts and symbols.

e Compliance: Terms and symbols should align with user expectations and regulatory standards. Avoid
using similar-looking or similar-sounding terms to prevent confusion.

e Environmental Conditions: Clearly indicate transport and storage requirements.

e Safety Instructions: Specify safe handling requirements and if applicable, clearly indicate any
necessary personal protective equipment (PPE).

e Packaging Correlation: If the main device and consumables are packaged separately, their packaging

relationship should be considered to ensure easy identification and proper use.

FBEAR AR 25 TS5 ,  ARHEVE R E R AL F 7 88 HE— AR (UDD. AI&5 &0 %)
gt RoF. TIREE B ThR R, BIORA P R B 3 n iR & 3
Packaging labels can incorporate barcodes or other identification codes and should comply with regulatory

requirements for Unique Device Identification (UDI).

o Identification Methods: Labels may integrate barcodes, QR codes, or other standardized codes.
e Visual Clues: Packaging can use color, size and shape to enhance identification.
o User Understanding: Labels should be designed to ensure all users can clearly understand the

meaning of the packaging identifiers.

T EREET S WRFVIRLE FTHIKE R PR, e IER A R
PIZMERISEAE 2 Rt — A P TC TR B2 T 23 . TE I BT e AR 2 T AT e Bt P R Gt BLE
w7, TG R RS T T R AL E 5 TR B 5 T IR, IFETT R R oA s 4 i o
WA BAh, IEHH B E KR INER KA.

For sterile medical devices, the packaging should clearly indicate:

e Sterility status

e  Sterilization method used

e Environmental conditions required for opening
o Integrity check instructions

e Warning against use if the packaging is damaged, especially for single-use sterile devices

Furthermore:

e The device should be easy to remove from the sterile barrier system without contamination.

o The sterile barrier system should have a clearly identifiable opening area that is easy to open while
preventing contamination or damage to the sterile device.

e The relationship between packaging and sterilization methods should be considered to ensure
compatibility and effectiveness.
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Many medical devices need to be stored unopened or in their transport packaging. Therefore, the size

and shape of the packaging should be designed to fit the storage space efficiently.

+- XHER
X. Cultural differences
(—) HEHFE
()  General considerations

Xt T PR B bR b B B N By e, VEM R R N TR S RSO i, R R T SO R
REWIE AT AT RetE . ST E R B E R X, HPRES R W, ERTERRZR—
[ KA REAFAE 2 PO, AN AT REIIA A — 304k BT o™ dh YT AT AL (¥ SCHU A B 22 7 AT
F SN .

For medical devices intended for international markets, the applicant should consider cultural differences, as

significant cultural variations can increase the risk of misuse.

e Factors Influencing Cultural Differences: These include country, culture and user characteristics.

e  Cultural Complexity: A single country may have multiple cultures, while multiple countries may
share the same cultural traits.

e User Interface Validation: The cultural environment of the target market should be considered to

ensure the usability and appropriateness of the device’s user interface.
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Factors to consider include regulations, language and measurement systems:

e Regulatory Compliance: Medical device regulations vary by country and all relevant requirements
should be met.

e Language Differences: Since native language improves usability, the user interface should offer a
preferred language option and multilingual support. Consider differences in spelling, pronunciation,
grammar, reading direction, homophones, polysemous words, idioms and font styles.

e Measurement Systems: Different countries use metric (SI), imperial, or U.S. customary units.
Packaging, instructions and interfaces should account for unit conversions and display formats

accordingly.
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Cultural factors to consider include differences in technical environment, use environment, social
relationships and professional traditions:

e Technical Environment: Includes acceptance of new technology, familiarity with similar products
and quality of power and gas supply.

e Use Environment: Encompasses macro-level factors (e.g., climate, altitude, air quality,
transportation) and micro-level factors (e.g., hygiene, lighting, workspace).

e Social Relationships: Consider power hierarchies, individualism vs. collectivism and attitudes
toward decision-making.

e Professional Traditions: Account for organizational structures, workflows and role responsibilities

within different medical systems.
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User characteristics to consider include differences in demographics, anthropometrics, values, user

preferences, warning formats, color symbolism, knowledge background and learning styles:

o Demographics & Anthropometrics: Population statistics and body measurements vary by country,
requiring consideration of user coverage across different groups.

e Values & Preferences: Cultural values, user preferences, warning formats and color symbolism may
differ or even be opposite in different regions. Multiple model specifications may be necessary to
accommodate these differences.

e Background Knowledge & Learning Styles: These factors affect how quickly users become

proficient with a medical device, influencing the design of instructions for use and training materials.
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Hardware interfaces should be designed based on user anthropometric data to ensure appropriate
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workspace, device components, control elements and connection ports:

e FErgonomics & Accessibility: Component sizes should accommodate user reach and comfort for
effective operation.

e Input & Output Design: Should support intuitive human-machine interaction, especially considering
multilingual requirements for displays and controls.

e Interface Structure: Should account for differences in professional traditions across regions. User
groups may vary by country, so the design should meet all critical needs as broadly as possible.

o  Workflow Adaptation: Interfaces should align with user language characteristics and work habits to

enhance usability and efficiency.
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The software user interface language should be collaboratively developed by professional medical translators

and experienced medical device users, ensuring accuracy and usability. Key considerations include:

e Display Constraints: Account for resolution, character width and formatting to ensure readability.

o Key Information Prioritization: Ensure that critical details are clear and accessible.

e Reading Direction & Formatting: Adapt the text direction, symbols and color schemes based on
language and cultural requirements.

e Regulatory Compliance: Ensure compliance with local regulations regarding software language

requirements.

For medical devices intended for the Chinese market, the inclusion of Chinese in the multilingual options

depends on the risk management assessment.
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The technical specifications of medical devices are influenced by national medical traditions, use
preferences and regulations. When an international standard is adapted into national standards, differences
may arise. Therefore, technical documentation should consider:

e Document Type & Format: Ensure compatibility with local regulatory and industry requirements.

e  Multilingual Requirements: Provide translations that align with national language policies and

technical terminology standards.
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After-sales service should account for geographical, time and personnel constraints. Strategies may

include:
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3528 e Localization: Establish local service centers or partnerships for timely support.
3529 e Remote Support: Provide virtual assistance to overcome geographic limitations.
3530 e User Training: Conduct training in the local language, adapting to user learning styles for better

3531 comprehension and effectiveness.
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