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Presentation of the speaker — Cilla Lundevall

« Senior Quality and Regulatory
Consultant @ QAdvis

« MSc EE & Medical Radiation physics
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Usability and Medical Devices

Some examples from UPAXA (The User Experience Professionals Association)
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Glucose meter recall — poor visibility decimal
point

Monitoring device recall - ineffective alarm
system

“In 2008, the FDA recalled an ultrasound
system because the graphics made users
misunderstand the image orientations of the
patient’s left and right sides”

Ref: http://uxpamagazine.org
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Regulatory Context
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MDD

Medical Device Directive
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AIMDD

Active Implantable
KMedical Device Directive )

IVDD
In Vitro Diagnostic
Medical Device Directive
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MDR
Medical Device Regulation
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IVDR

In Vitro Diagnostic Medical
Device Regulation




Regulations and Standards (EU)

[ EU Commission J [ National Laws }

Legally
binding

MDR = the Medical Device Regulation (Regulation 2017/745)
IVDR = the In Vitro Medical Device Regulation (Regulation 2017/746)




MDR / IVDR Requirements on Usability - GSPR 5

In eliminating or reducing risks related to use error,
the manufacturer shall

Design for patient safety Design for lay, professional,
disabled or other users

(" Reduce as far as possible the )

risks related to the ergonomic [ Cennies] nerisei ] [ experience ] [ education

features of the device and the

environment in which the device [ training ] [ medical and physical conditions ]
\_ Is intended to be used y,

[ use environment ]

GSPR = General Safety and Performance Requirement




Regulations and Standards (EU)

EU Commission National Laws Standards Guidance
Documents
< Legally ) Not legally )
‘ binding ‘ binding ‘
MDR IVDR IEC 62366-1 IEC TR 62366-2
9
ca‘y?L

MDR = the Medical Device Regulation (Regulation 2017/745)
IVDR = the In Vitro Medical Device Regulation (Regulation 2017/746)




ISC IEC 22361 150 IEC TR 62366-2
Usability INTERNATIONAL TECHNICAL
STANDARD REPORT
NORME
IEC 62366-1:2015/A1:2020 INTERNATIONALE
IEC TR 62366-2:2016
r::i::aldev_ices_— of ility i ing to medical devices :ﬂ::i::ﬂl dwiﬂs_wnthc of usability to medical devices
EUROPEAN STANDARD EN 62366-1:2015/A1
NORME EUROPEENNE

EUROPAISCHE NORM August 2020
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Focus on Safety

[Safety}
Manufacturers can choose to implement
a usability engineering program focused
[Safety] or + narrowly on safety or more broadly on
Other safety and other attributes
aspects

IEC 62366-1:2015




Definitions — User - Usability

é )
User Person interacting with the medical device
E.qg. nurses, physicians, laboratory technicians,
patients, service personnel
. o\ J
- » | )
Usability Characteristic of the user interface
that facilitates use and thereby
establishes effectiveness, efficiency and
user satisfaction in the intended use
environment
o .

effectiveness = accuracy and completeness with which users achieve specified goals
efficiency = resources expended in relation to effectiveness

IEC 62366-1:2015




Definitions — normal/abnormal use, use error

Normal use
Correct use
Following good practice

User action or lack of user action while using
the medical device that leads to a different
Use error result than that intended by the manufacturer
or expected by the user. IEC 62366-1:2015

Abnormal use __— non-qualified person

Contrary to safety handling against contraindication
information ——— reckless use

IEC 62366-1:2015




Definitions — normal/abnormal use, use error

Scope of ISO 14971
> Scope of IEC 62366-1
Reasonabl
e gse Normal use Correct use
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| Use error |
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— Abnormal use N\ I
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Not reasonably
foreseeable use

Reasonably foreseeable misuse
as defined in ISO 14971




Hazardous situations
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Manipulation ofL [ Input ]
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Hazardous ) ( Interp;etation < _
of device @( Processing

situation information
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Percestion of

device
information

situation

User Interface Device




User Interface of Unknown Provenance (UOUP)

User interface or part of user interface of a
medical device previously developed for

-
\M\ which adequate records of the usability

engineering process of this standard are not
available

IEC 62366-1:2015
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THE USABILITY ENGINEERING
PROCESS

QAdvis




The Usability Engineering Process — General

« The manufacturer shall establish, document and
maintain a Usability Engineering Process to provide
safety for the patient, users and others

™ _ . . |
' _ w  The process shall address user interactions with the
} medical device according to the accompanying
# document, including, but not limited to:

* Transport

« Storage

+ Installation

« Operation

* Maintenance & repair
* Disposal

IEC 62366-1:2015




Talloring of the Usability Engineering Process
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The Usability Engineering Process - Components

(Use specification ]~ < Define important characteristics
[User interface characteristics related to safety]
v
[ Hazards and hazardous situations ] InveStigate risks
v —

[Hazard-related use scenarios ]

v
[Selection of use scenarios for formal evaluation ]
2

> [User interface specification ]

¥
[Ueer interface evaluation plan ] \ /
hd

[Userinterface design] DeSign & development

v
[Formative evaluation ]

A

Yes No
4—[Mere refinement needed? ] — [New problems? ]YESD

e

[Summative evaluation]

Validate and evaluate residual risk

Yes No
4—[ More refinement needed? ] — [New problems? ]Yg.s'

No ™ | 14971: Is residual
risk acceptable?




The Usability Engineering Process - Input

(use specification ] ~ «<——f—— 1. Use specification

b
[ User interface characteristics related to safety]

[ Hazards and hazardous Situationsl
¥
[ Hazard-related use scenarios l
¥

[Selection of use scenarios for formal evaluation ]

E— [Userinterface specification ]
¥
[User interface evaluation plan ]

¥
[ User interface design ]

[ Formative evaluation ]
v

Yes No
4—[M0re refinement needed? ] — [New problems? ]YESQ
 No
[Summative evaluation]
v

Y’ N
ﬁ[ More refinement needed? ] —Or- [ New problems? ]Yisp

No™a | 14971 Is residual
risk acceptable?




The Usability Engineering Process - Risk

Use spedification ] ~«——y

b
[User interface characteristics related to safety]

[Hazards and hazardous Situations]
hd
[ Hazard-related use scenarios l
v
[Selection of use scenarios for formal evaluation ]
—
E— | User interface specification |
v
[User interface evaluation plan ]

¥
[ User interface design ]

[ Formative evaluation ]

v
Yes No 1Y
4—[M0re refinement needed? ] — [New problems? ]Esi.
 No
[Summative evaluation]
v

Y’ N
ﬁ[ More refinement needed? ] —Or- [ New problems? ]Yisp

No™a | 14971 Is residual
risk acceptable?

Use specification

User interface characteristics related to
safety and potential use errors

Known or foreseeable hazards and
hazardous situations

Hazard-related use scenarios + selection
for summative testing




Usability — Closely Related to

Risk Management Process

PrOpaTe LSE SPECIPCATION
[

INTENDED USE ard reasonsbly
faresesable misuse 5.2}

Ity USER INTERFACE
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A olher
HAZARDS generated
7.5

Evahuale cverall RESDUAL RISK
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14971:2019

Establish USER NTERFACE
EWALLATICN plan (5.7}

Design
USER: INTERFACE (8.8)

Perform
FORMATIVE EVALLATION (5 8)

Perform
SUMMATIVE EVALUATION {5 5)

Mew prablems
\daretiady * 5.9)

Fusthar
Tmpeouamant racassary
and praciicable?
5.8

62366-1:2015/A2:2020




User Interface Characteristics Related to Safety and
Potential Use Errors

Identifv characteristics Identify user interface
er II ¥ CC:' ta fet -— characteristics related to safety
clated fo sately and potential use errors

14971:2019 62366-1:2015 /A1:2020
Input
« Annex AISO/TR 24971:2020. » Experience from previous products
Questions for identification of hazards and (customer complaints, incidents, literature)
medical device characteristics related to : : . .
safety. Includes usability-related aspects. » Taskanalysis - a tool to identify potential use

errors (IEC TR 62366-2:2016, 9.1)
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The Usability Engineering Process — Design &

Development
—

[User interface characteristics related to safety]

[Hazards and hazardous Situations]
¥
[ Hazard-related use scenarios l
¥

| Selection of use scenarios for formal evaluation I

E— [Userinterface specification ]
¥
[User interface evaluation plan ]

¥
[ User interface design ]

[ Formative evaluation ]

h{ A N Y
es 0

4—[M0re refinement needed? ] — [New problems? ]Esi.

L No

| Summative evaluation |

¥

Y’ N
ﬁ[ More refinement needed? ] —Or- [ New problems? ]Yisp

No™a | 14971 Is residual
risk acceptable?

Use specification

User interface characteristics related to
safety and potential use errors

Known or foreseeable hazards and
hazardous situations

Hazard-related use scenarios + selection for
summative testing

User interface specification
User interface evaluation plan
(formative and summative evaluations)

User interface design incl. formative
evaluation




User interface evaluation plan
Formative vs Summative Usability Testing

Formative usability testing Summative usability testing

* lteratively performed during product «  Performed at the end of product
development development

«  Advisory testing using sketches, prototypes «  Final product (or equivalent)
etc.

* Input to interface concepts and design - Validation of the safe use of the user
(strengths, weaknesses, use errors) interface, including information for safety

* No formal acceptance criteria «  Formal acceptance criteria

»  "Good usability engineering practice
suggests conducting at least one formative
evaluation ahead of a summative
evaluation.” IEC 62366-2:2016
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The Usability Engineering Process — Design &

Development
—

[User interface characteristics related to safety]

[Hazards and hazardous Situations]
¥
[ Hazard-related use scenarios l
¥

| Selection of use scenarios for formal evaluation I

E— [Userinterface specification ]
¥
[User interface evaluation plan ]

¥
[ User interface design ]

[ Formative evaluation ]

h{ A N Y
es 0

4—[M0re refinement needed? ] — [New problems? ]Esi.

L No

| Summative evaluation |

¥

Y’ N
ﬁ[ More refinement needed? ] —Or- [ New problems? ]Yisp

No™a | 14971 Is residual
risk acceptable?

Use specification

User interface characteristics related to
safety and potential use errors

Known or foreseeable hazards and
hazardous situations

Hazard-related use scenarios + selection for
summative testing

User interface specification
User interface evaluation plan
(formative and summative evaluations)

User interface design incl. formative
evaluation




User Interface Design and Implementation

* Includes formative testing & iterative design and
implementation

« Accompanying documentation

 Training materials
(if training is necessary for the safe use of the device)

* Multidisciplinary team

Suggested competences (part 1, 5.8): users, engineers,
user-interface specialists, cognitive psychologists,
multimedia programmers, usability engineers, marketing
and training personnel

Guidance on design and implementation of user interface is
available in IEC 62366-2:2016, chapter 15




The Usability Engineering Process — validate and

evaluate
e

[User interface characteristics related to safety]

[Hazards and hazardous Situations]
¥
[ Hazard-related use scenarios l
¥

[Selection of use scenarios for formal evaluation ]

E— [Userinterface specification ]
¥
[User interface evaluation plan ]

¥
[ User interface design ]

[ Formative evaluation ]
h{ A N Y
es 0
4—[M0re refinement needed? ] — [New problems? ]Esi.

..}

L
[Summative evaluation]

¥

Y’ N
ﬁ[ More refinement needed? ] —Or- [ New problems? ]Yisp

No™a | 14971 Is residual
risk acceptable?

Use specification

User interface characteristics related to
safety and potential use errors

Known or foreseeable hazards and
hazardous situations

Hazard-related use scenarios + selection for
summative testing

User interface specification
User interface evaluation plan
(formative and summative evaluations)

User interface design incl. formative
evaluation

Summative evaluation




Next steps

« Read the standard &
guidance

e Focus on risks

* Further training

January 18 2022, 4h online training

« Additional support

https://www.qadvis.com/our-services/

www.qadvis.com
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