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Agenda

 What is Usability?
« Why are Usability Studies performed for IVDs?
- Regulatory expectations for Usability Testing

— FDA Expectations
— EU Expectations
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What is Usability?

« The application of khnowledge about human behavior, abilities, limitations, and other
characteristics of medical device users to the design of medical devices including
mechanical and software driven user interfaces, systems, tasks, user documentation,
and user training to enhance and demonstrate safe and effective use,

to enhance and

The application of to the design of

humans

demonstrate safe

knowledge about medical devices W o4 effective use.

- Usability engineering == human factors engineering

Applying Human Factors and Usability Engineering to Medical Devices, Guidance for Industry and Food and Drug Administration Staff,
February 2016 e eean | e P — ar



https://www.fda.gov/media/80481/download
https://www.fda.gov/media/80481/download

Usability is... a Human factors engineering
approach

- HFE gives engineers an

opportunity to actually use or R
test a product that they gompletenass,

developed and desighed on
actual end users

User

Satisfaction

Usabllity .

—
IEC 62366-1:2015-02+AMD1:2020-06, Medical Devices - Part 1: Application of usability , ‘ '
engineering to medical devices Janssen ﬁ 9



Usability is... linked with Risk Assessment

° U Sa b| | |ty re I ates to Safety Human Factors Considerations Outcome

« Eliminating or reducing design-
related problems that contribute
to or cause unsafe or ineffective ' DEVICE
use is part of the overall risk — | U
management process |

| —
IEC 62366-1:2015-02+AMD1:2020-06, Medical Devices — Part 1: Application of usability engineering to medical devices PHARMACEUTICAL COMPANIES O
Applying Human Factors and Usability Engineering to Medical Devices, Guidance for Industry and Food and Drug Administration Janssen E‘F"f“““““g“’h“““
Staff, February 2016



https://www.fda.gov/media/80481/download
https://www.fda.gov/media/80481/download

Usability is... linked with Risk Assessment

Human Factors Considerations Outcome

e Device failure hazards not
necessarily dependent on how a
DEVICE user interacts with a device

USE

« Use-related hazards might result
from aspects of the user interface
design that cause the user to fail to
adequately or correctly perceive,
read, interpret, understand or act
on information from the device.

USE- DEVICE
ShiARe Gt  These are not the fault of the user

— use error but not user error

anssenJ | Gohmonsfohmron

Applying Human Factors and Usability Engineering to Medical Devices, Guidance for Industry and Food and Drug Administration Staff, FEbruary 201



https://www.fda.gov/media/80481/download

Usability is... guided by Standards

IEC 62366-1:2015-024+AMD1:2020-06, Medical Devices - Part 1: Application of usability engineering to
medical devices

IEC 62366-2:2016, Medical Devices — Part 2: Guidance on the application of usability engineering to medical
devices

ANSI/AAMI HE75:2009, Human Factors Engineering — Design of Medical Devices

ISO 14971: 2019 Medical Devices - application of risk management to medical devices

ISO 20417:2021 Medical Devices - Information to be supplied by the manufacturer

CLSI POCT4-A2 Vol. 26 no. 30, Essential Tools for Implementation and Management of a Point-of-Care
Testing Program, 3rd Edition (professional users’ responsibilities, test methods, safety, disposal, calibration and
documentation)

ISO/TS 22583:2019, Guidance for supervisors and operators of point-of-care testing (POCT) devices

DIN EN ISO 22870:2017-04, Point-of-care testing (POCT). EN ISO 15189:2022 Medical Laboratories -
Requirements for quality and competence

DIN ISO 18113-4: 2022, In vitro diagnostic medical devices — Information supplied by the manufacturer
(labelling) — Part 4: In vitro diagnostic reagents for self-testing

ISO 18113-5: 2022, In vitro diagnostic medical devices — Information supplied by the manufacturer
(labelling) — Part 5: In vitro diagnostic instruments for self-testing

DIN EN 13532:2002-08, General requirements for in vitro diagnostic medical devices for self-testing.
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Why are Usability Studies done for

POCTs?

« Address risks introduced by user populations, use environments, user

interfaces unique to Point of Care Tests

Human Factors Considerations Outcome

i

Community Clinic
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DEVICE
USE

Use case:
Testing in clinic by
health care providers

Use case:
Testing in the
community by health
care workers

Use case:

Self Testing

User:
Minimally trained
health care worker

User:
Clinical staff

User:
Lay person

https://starfishmedical.com/blog/developing-a-diagnostic-product-for-use-outside-a-laboratory/

.
&

Peripheral Lab

Use case:
Testing in a
peripheral laboratory

User:
Lab technician

V7 + SN
e

Hospital

Use case:
Testing of in-patients
in hospitals

User:
Hospital staff



https://starfishmedical.com/blog/developing-a-diagnostic-product-for-use-outside-a-laboratory/

Why are Usability Studies done for
POCTs?

« Usability testing is conducted to demonstrate that the device can
ne used by the intended users without serious use errors or
oroblems, for the intended uses and under the expected use
conditions.[1]

Usability Engineering
POCT
Effort and Methods2; OCTsp1
o otuser’
Complexity of user interface

Product Labeling
Severity of harm with use of device Contammataci): :Slglhazard and

Shelf life and packaging

Use specification Data handling, interpretation, and

storage

[1] Applying Human Factors and Usability Engineering to Medical Devices, Guidance for Industry and Food and Drug Administration ~—

Staff, February 2016
[2] IEC 62366-1:2015-02+AMD1:2020-06, Medical Devices - Part 1: Application of usability engineering to medical devices janssen )’ ‘ Gohmonafohmon
[3] https://starfishmedical.com/blog/developing-a-diagnostic-product-for-use-outside-a-laboratory/



https://www.fda.gov/media/80481/download
https://www.fda.gov/media/80481/download
https://starfishmedical.com/blog/developing-a-diagnostic-product-for-use-outside-a-laboratory/

Regulatory Expectations for
Usability Testing




Regulatory Expectations for Usability
Testing

- HFE takes place within device development Quality System (e.g. design
controls)

DESIGN INPUTS




Usability Test: Features

Idenufy Users &

Physical Ability
Consider the intended users : Resouces
Establish ——

product Identify Environment
e Intended users/use o Spce Aty
environment =
. Define Use Case
e User interface: I
o Instructions for S W
Use and other
labeling Define User Interface Py
e Packaging i oo ﬁ\
e Training e (O

“—
Farmer, et al. , Don't forget about human factors: Lessons learned from COVID-19 point-of-care testing, Cell JEI[]SSEI'] ' w;mmu11qut
Reports Methods, Volume 2, Issue 5, 2022, 100222, ISSN 2667-2375, ’ ‘
https://doi.org/10.1016/j.crmeth.2022.100222.



Usability Test: Features

Establish Task

product identification

e Intended users/use e Use timeline/

environment journey: specimen
e Instructions for Use collection, handling,
and other labeling storage, running
e Packaging test, Interpreting
e Training results

https://www.abbott.com/corpnewsroom/diagnostics-testing/BinaxNOW-

what-you-need-to-know.html, accessed 9/19/2023

\_ AR M ACE L P —
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https://www.abbott.com/corpnewsroom/diagnostics-testing/BinaxNOW-what-you-need-to-know.html
https://www.abbott.com/corpnewsroom/diagnostics-testing/BinaxNOW-what-you-need-to-know.html

Usability Test: Features

Establish Task Data
product identification collected
e Intended users/use e Use timeline/ e Observational data
environment journey: specimen e Knowledge tasks,
e Instructions for Use collection, handling, user comprehension
and other labeling storage, running e Interview data
e Packaging test, Interpreting

. I
e Training results



Usability Test: Data and Analysis

III. Aggregate and analyze data

Predetermined acceptance criteria?

Determine root cause of any use Determine if further improvement is
errors necessary

Documentation

v Evaluate residual risk

 —
janssen J | folmonfolmon



FDA Approach to Usability Testing

» Usability testing may be required to support 510(k), PMA, CLIA waivers

[1,2]

« Risk based approach: Focus on critical task identification and

categorization
— Critical task: a user task which, if performed incorrectly or not performed at all,

would or could cause serious harm to the patient or user, where harm is defined

to include compromised medical care.[3]
— Severity of potential harm that could result from use errors, as identified in risk

analysis(z;

« Does not differentiate devices used by trained healthcare professional
vs patient or caregiver

[1] Recommendations for Clinical Laboratory Improvement Amendments of 1988 (CLIA) Waiver Applications for Manufacturers of In Vitro
Diagnostic Devices, Guidance for Industry and Food and Drug Administration Staff, February 2020

[2] Applying Human Factors and Usability Engineering to Medical Devices, Guidance for Industry and Food and Drug Administration Staff,

Feb 2016 e | enemctmons comums
R janssen J | feimen-foimon

[3] Content of Human Factors Information in Medical Device Marketing Submissions, Guidance for Industry and Food and Drug
Administration Staff, December 2022



https://www.fda.gov/media/80481/download
https://www.fda.gov/media/109582/download
https://www.fda.gov/media/109582/download
https://www.fda.gov/media/80481/download
https://www.fda.gov/media/80481/download
https://www.fda.gov/media/163694/download
https://www.fda.gov/media/163694/download

FDA Approach to Usability Testing

« Usability content in marketing

No change to Conclusion
application determined by: > Uearfiitee
) ] * Intended users, use, use
— Whether a device is new or environment
i « Training
modified . Labeling
Whether there are critical tasks 2 No Critical Change to Conclusion
Tasks » User interface Description of
— S  Intended users, use, use * Intended use,
i - e environment users,
Tty « Training environment,
e « Labeling training
Ny o oot « User interface
No changes to critical tasks Summary of known
use problems
3 Has Critical Change to Above, plus:
e - o Tasks * User interface Analysis of hazards

. Modl(edrl only: Nw

zitcalacks intodiced o e tasks introduced andlor no

changes that impact critical
asks.

* |Intended users, use, use

and risk

environment Summary of
* Training preliminary
* Labeling evaluations

Changes to critical tasks

Description and
categorization of
critical tasks

HF Validation Results

[1] Content of Human Factors Information in Medical Device Marketing Submissions,
Guidance for Industry and Food and Drug Administration Staff, December 2022

and Evaluation of all
Critical Tasks



https://www.fda.gov/media/163694/download
https://www.fda.gov/media/163694/download

FDA Approach to Usability Testing

* Prescribed Usability Report Format

« CDRH Review of Usability Content
— OPEQ

« Office of Health Technology 7 (OHT 7:
In Vitro Diagnostics)

 Division of Health Technology 3 C
(Drug Delivery and General Hospital
Devices and Human Factors)

[2] Applying Human Factors and Usability Engineering to Medical Devices, Guidance for Industry and Food
and Drug Administration Staff, February 2016

Table A-1. Outline of HFE/UE Report

Sec. Contents
1 | Conclusion
The <device> has been found to be safe and effective for the mmtended users, uses and use environments.
®  Bnef summary of HFE/UE processes and results that support this conclusion
*  Discussion of residual use-related nsk
2 | Descriptions of intended device users, uses, use enviromments, and training
e  Intended user population(s) and meaningful differences in capabilities between multiple user
populations that could affect user interactions wath the device
e  Intended use and operational contexts of use
. Use environments and conditions that could affect user mteractions with the device
*  Tramnng intended for users
3 | Description of device user interface
*  Graphical representation of device and 1ts user mterface
¢ Description of device user interface
*  Device labeling
. Overview of operational sequence of device and expected user mteractions with user mterface
4 | Summary of known use problems
¢  Known use problems with previous models of the subject device
¢  Known use problems with similar devices, predicate devices or devices wath simular user
mterface elements
®  Design modifications implemented in response to post-market use ervor problems
5 | Analysis of hazards and risks associated with use of the device
e  Potential use ervors
e  Potential harm and seventy of harm that could result from each use error
*  Risk management measures implemented to eliminate or reduce the nsk
*  Ewvidence of effectiveness of each nsk management measure
6 | Summary of preliminary analyses and evaluations
¢  Evaluation methods used
e Key results and design modifications implemented in response
e  Key findings that informed the human factors validation test protocol
7 | Description and categorization of critical tasks
*  Process used to idennfy entical tasks
e List and descriptions of entical tasks
e  Categonzation of critical tazks by severity of potential harm
. Descriptions of use scenanos that include entical tasks
8 | Details of human factors validation testing

e  Rationale for test type selected (1.e., simulated use, actual use or clmical study)

Test environment and conditions of use

Number and type of test participants

Training provided to test participants and how 1t corresponded to real-world training levels

Cntical tasks and use scenanos included in testing

Definition of successful performance of each test task

Description of data to be collected and methods for documenting observations and mterview

responses

e Test results: Observations of task performance and occurrences of use emors, close calls, and
use problems

®  Test results: Feedback from interviews with test participants regarding device use, cnitical tasks,
use errors, and problems (as applicable)

e  Description and analysis of all use errors and difficulties that could cause harm, root causes of
the problems. and implications for additional nsk elimination or reduction



https://www.fda.gov/media/80481/download
https://www.fda.gov/media/80481/download

FDA Approach to Usability Testing

« EUA Templates for Molecular and Antigen Diagnostic COVID-19
Tests for Home Use, Home Specimen Collection Devices for Use with
Molecular Tests

 Performance Evaluation to include Usability Study

— Minimum 30 participants (15 self/15 caregiver), varying education levels,
excluding medical/lab/self collection experience

— Entire workflow performed by each participant using the kit

— Quick reference instructions only

— Participants to be observed, all difficulties noted

— Data collected: User questionnaire, observation of packaging errors, sample
adequacy

— Pre-defined acceptance criteria and defined strategy to mitigate risk of errors
identified in the study

— User comprehension (of test results or critical elements)

| —
https://www.fda.gov/medical-devices/covid-19-emergency-use-authorizations-medical-devices/in-vitro-diagnostics-euas AR uon
janssen J | fehmonohmon
https://www.fda.gov/media/140615/download?attachment ’ ¢



https://www.fda.gov/medical-devices/covid-19-emergency-use-authorizations-medical-devices/in-vitro-diagnostics-euas
https://www.fda.gov/media/140615/download?attachment

FDA Guidances

Applying Human Factors and Usability
Engineering to Medical Devices

Content of Human Factors Information in
Medical Device Marketing Submissions

Recommendations for Clinical Laboratory
Improvement Amendments of 1988 (CLIA)
Waiver Applications for Manufacturers of In
Vitro Diagnostic Devices

Application of Human

Factors Engineering Principles for
Combination Products: Questions and
Answers

Factors to Consider When Making Benefit-
Risk Determinations in Medical Device
Premarket Approval and De Novo
Classifications

Safety Considerations for Product Design to
Minimize Medication Errors

February 2016

December 2022

February 2020

September 2023

(Final)

August 2019

April 2016

CDRH

CDRH
CDRH
CBER

CDER

CDRH
CBER

CDER

Supersedes List of Highest Priority Devices
for Human Factors Review (2016)

Will be updated based on comments on
below

Supersedes Human Factors Studies and
Related Clinical Study Considerations in
Combination Product Design and
Development

Supersedes Factors to Consider When
Making Benefit-Risk Determinations in
Medical Device Premarket Approvals and De
Novo Classifications (2016)


https://www.fda.gov/media/80481/download
https://www.fda.gov/media/80481/download
https://www.fda.gov/media/163694/download
https://www.fda.gov/media/163694/download
https://www.fda.gov/media/109582/download
https://www.fda.gov/media/109582/download
https://www.fda.gov/media/109582/download
https://www.fda.gov/media/109582/download
https://www.fda.gov/media/171855/download
https://www.fda.gov/media/171855/download
https://www.fda.gov/media/171855/download
https://www.fda.gov/media/171855/download
https://www.fda.gov/media/99769/download
https://www.fda.gov/media/99769/download
https://www.fda.gov/media/99769/download
https://www.fda.gov/media/99769/download
https://www.fda.gov/media/84903/download
https://www.fda.gov/media/84903/download

EU Approach to Usability Testing

» Usability engineering concepts
embedded in EU Regulation

— Reduce risks related to use error ﬂ@“ il 3@?&5
— Establish performance with intended
us ers, use enV|r0n ments Self-tests Near-patient tests (POCT) Sampling kits
_ InStFUCtIOI’\S for Use approprlate fOI‘ « Sample taken by « Sample taken by med. « Sample taken by med.
user . Miycbylayperson  + Anaiyesbymed. Ansyes by laborstory
— Presentation of results appropriate for PR L et
user

https://www.johner-institute.com/articles/health-care/and-
more/self-tests-and-near-patient-tests-what-eu-law-says/, last
accessed 9/23/2023

janssen )' P— "


https://www.johner-institute.com/articles/health-care/and-more/self-tests-and-near-patient-tests-what-eu-law-says/
https://www.johner-institute.com/articles/health-care/and-more/self-tests-and-near-patient-tests-what-eu-law-says/

EU Approach to Usability Testing

« EU 2017/746 IVDR Article 1 General Safety and Performance
Requirements:

5. Eliminate or reduce risks related to use error, considering

— Ergonomic features
— Use environment
— Intended user: knowledge, experience, education, training, medical and physical

conditions

9.4. Device performance established under normal conditions, i.e.

— Being used by laypersons for self-test devices
— Being used in relevant environment for near-patient devices

janssen J | fetumon-fobonon


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0746

EU Approach to Usability Testing

EU 2017/746 IVDR Article 1 General Safety and Performance

Requirements:

19. Protection against risks posed by self-test or near patient devices

Perform appropriately taking into account skills of user and influence of use
environment

Easy to understand instructions for interpreting result
Ensure device can be used safely during all steps of use

Reduce risk of error by intended user in handling device and specimen, and
interpretation of results

Near-patient testing instructions specify level of training/experience of user

User can verify correct performance and is warned if valid result not provided

janssen J | fetumon-fobonon


https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0746

EU Approach to Usability Testing

EU 2017/746 IVDR Article 1 General Safety and Performance Requirements:

20.4.2. Self-test device IFUs must contain

Sufficient information to enable the user to use the device and to understand the result(s)
produced by the device.

An intended purpose that is comprehensible for laypersons.

A presentation of results that is comprehensible for laypersons.

Information on actions dependent on the test result (e.g., intervention (such as
quarantine), recommended action (avoid certain allergens) or discharge (negative test
result and therefore no restrictions))

Information on restrictions (for example, age, sex, menstruation, infections, exercise,
fasting, diet, or taking of medication)

Additional information, some of which is member state-specific

| —
Summary from https://www.johner-institute.com/articles/health-care/and-more/self-tests-and-near-patient-tests-what-eu-law- JEI[]SSEH ' Mmumet
says/ last accessed 9/19/2023 )



https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32017R0746
https://www.johner-institute.com/articles/health-care/and-more/self-tests-and-near-patient-tests-what-eu-law-says/
https://www.johner-institute.com/articles/health-care/and-more/self-tests-and-near-patient-tests-what-eu-law-says/

EU Approach To Usability Testing

« Conformity Assessment
— Self-testing or near-patient testing:

QMS/Technical Documentation Type Examination

Description of the design aspects that make Data showing the handling suitability of the
them suitable for self- or near-patient testing device in relation to its intended purpose for
(Annex II 3.1(e) IVDR) self-testing or near patient-testing (Annex X 2 IVDR)

Test reports including results of studies carried  Test reports, including results of studies carried
out with intended users (Annex IX 5.1 IVDR) out with intended users (Annex X 2 IVDR)

Summary of Safety and Performance
— Template includes section on self-testing devices for patients or lay persons

| —
EU 2017/746 IVDR e ————
MDCG 2022-9 Summary of safety and performance Template May 2022 Janssen ' ‘ gnhnwﬂ on



https://health.ec.europa.eu/system/files/2022-05/mdcg_2022-9_en.pdf

Comparison of Approaches to Usability for

POCT

Based in Risk Management:
IEC 62366, ISO 14971
Focus on critical task identification

Requirements per Guidances

Requirements for usability testing not specifically
differentiated by intended user

Must incorporate intended users, use environments,
user interface

Based in Risk Management:
IEC 62366, ISO 14971

Requirements per EU IVDR

Self-test vs near-patient test requirements specified
in IVDR

Must incorporate intended users, use environments,
user interface



Key Takeaways

Usability engineering is part of
device design and risk management

Takes into account unique
contributions of users, use
environments, and user
interface

Health Authorities expect
usability testing to be
performed

S —
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