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1. Overview of Medical Device Control Processes v T = S

The connection of Design and Development Process (Cl. 7.3 of ISO 13485) and Medical Device
Registration (Ax. 4 of AMDD) - using the data of lab testing and clinical use in both processes
as presented in the workflow below
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1. Overview of Med. Dev. Registration (AMDD/CSDT) ¥ T-"‘LS
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1. Overview of Post Market Surveillance v "TCALS
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2. Design and Development process

v TO\LS
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Figure 1 — Application of Design Controls to Waterfall Design Process (figure used with permission

of Medical Devices Bureau, Health Canada)




2. Design and Development process

7 Product realization

v TO\LS
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2. Design and Development process

v TO\LS
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Figure 1 — Application of Design Controls to Waterfall Design Process (figure used with permission
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2. Design and Development process
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2. Design and Development process
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2. Design and Development process v TCALS

Design and development - Design transfer to production

(Researcher) - (Manufacturer)

1so0
* | -
N~

Registration of Quality management Registration of
premises system certification medical device
based on Medical Device Act based on ISO 13485 based on AMDD
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Figure 1 — Application of Design Controls to Waterfall Design Process (figure used with permission
of Medical Devices Bureau, Health Canada)




3. Risk Management process

T

Establish intended use and reasonably foreseeable misuse [5.2)

.

Identify characteristics related tosafety (5.3)

.

ldentify hazards and hozardous situations (5.4)

v

o Estimate the risk(s) for each hazardous situation [5.5)
Mo
Yes
o Identify appropriate risk control measures (7.1)

14 1
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current Eroneous data ransfer performance characteristics
Re- or cross-infection Inadequate spedcification of
— earth leakage . Loss or deterioration of intended
current Chemical function inten use
_ . Exposure of airway, tisgaEs, Inaldequaiﬂ dizclogure of
x;riee:lﬂleakage environment or property, Use error limitations
3 % Eloctic fields to foreign materials: Attentional failure Operating instructions
; Maanetic fields —  acids or alkalis Memory failure Inadequate specification of
= g — residues Rule-based failure accessories o be used with
H iati the medical device
Z Radiation energy — contaminates Knowledge-based failure
i izi it Inadequate ification of
g lonizing radiation — additives or Routine violation pnrz_lj:g;nhezkp:u catian@
h MNon-ionizing radiation processing aids
) Over-complicated operating
Thermal energy — cleaning, instructions
\I . disinfecting or
i High tamperalura testing agents Warnings
E :§ | Low temperature —  degradation Of side effects
—? R Mechanical energy products Of hazards likely with re-use
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Figure B.1 — Overview of risk management activities as applied to medical devices
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The process described in ISO 14971 can be applied to hazards and risks associated with the medical
device. Risks related to data and systems security are specifically mentioned in the scope, to avoid
any misunderstanding that a separate process would be needed to manage security risks related
to medical devices. This does not preclude the possibility of developing specific standards, in which

specific methods and requirements are provided for the assessment and control of security risks. Such
standards can be used in conjunction with ISO 14971, in a similar way as IEC 62366-1113] for usability,

ISO 10993-14l for biological evaluation, or IEC 60601-1132] for electrical and mechanical risks.
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17 Figure B.1 — Overview of risk management activities as applied to medical devices
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18 Figure B.1 — Overview of risk management activities as applied to medical devices
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Table E.1 — Examples of hazards

Examples of energy Examples of biclogical and | Examples of operational Examples of information
hazards chemical hazards hazards hazards
Electromagnetic energy Biological Function Labelling
Line voltage Bactera Incorrect or inappropriate Incomplete instructions for
| eakage current Viruses output or functionality use

— enclosure leakage
current

— earth leakage
current

— patient leakage
current

Electric fields
Magnetic fields
Radiation energy
lonizing radiation
Non-ionizing radiation
Thermal energy
High temperature
Low temperature
Mechanical energy
Gravity

— falling

— suspended
Masses

Other agents (e.g. prions)
Re- or cross-infection
Chemical

Exposure of airway, tissues,
environment or property, e.g.
to foreign materials:

— acids or alkalis
— residues
— contaminates

— additives or
processing aids

— cleaning,
disinfecting or
testing agents

— degradation
products

— medical gasses

— anaesthetic
products

Biocompatibility

Incorrect measurement
Ermroneous data transfer

Loss or detenoration of
function

Use error
Attentional failure

Memory failure
Rule-based failure

Knowledge-based failure

Routine violation

Inadequate description of
performance characteristics

Inadequate specification of
intended use

Inadequate disclosure of
hrmitations
Operating instructions

Inadequate specification of
accessories to be used with
the medical device

Inadequate specification of
pre-use checks

Over-complicated operating
instructions

Warnings
Of side effects

Of hazards likely with re-use
of single-use medical
devices

Specification of service
and maintenance
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Verification based on standard /
series of standard / group of
standard of the product

Verification based on standard
of usability engineering (IEC
62366-1)
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Mapping of IEC 60601-1 and IEC 62366-1 terms
For those versed in the terminology of the medical equipment safety standard series, IEC
60601, the table below provides 2 quick mapping.

Mapping to |[EC 62366, Usability Term

IEC 60601, Medical Equipm

Reasonably Foreseeabl Misuse

Normal Use + Reasonably Foreseeable Misuse

Note: the term ‘mi

oLe. misuse’ in the directive i

4 | irective is best inte S8 arro

istinct from ‘abnormal use’ as defined ahnveﬁtmt "protod ac NS (n this document, 8
‘ ment, as
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Previous concept: Risk management concerning risk on product e.g. use function

(Product)
Present concept: Risk management - use function and use error of the product

(Product + People)

Product + People - Usability Engineering (about interfacing)

The process described in ISO 14971 can be applied to hazards and risks associated with the medical
device. Risks related to data and systems security are specifically mentioned in the scope, to avoid
any misunderstanding that a separate process would be needed to manage security risks related
to medical devices. This does not preclude the possibility of developing specific standards, in which
specific methods and requirements are provided for the assessment and control of security risks. Such
standards can be used in conjunction with ISO 14971, in a similar way as IEC 62366-1113] for usability,
ISO 10993-114 for biological evaluation, or IEC 60601-1[32] for electrical and mechanical risks.
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Comparison between Usability Engineering and Risk Management

Usability Engineering

Risk Management

Reasonably foreseeable misuse (user expectation)

Intended use (use function) define manufacturer

Identify user interface characteristic)

(1) Intended user)

(2) Use environment)

(3) How device works and what user needs)
(4) User interface requirements)

Identify medical device characteristic related to
safety
(Use questions provided in the standard)

Use-related risk analysis and management
Example of hazard considered from use scenario,
user interface and user interface requirements

Risk analysis by Identifying hazards and
hazardous situations

Example of hazard

(1) energy hazard

(2) biological, chemical, biocompatibility hazard
(3) operational (use function, use error) hazard
(4) information hazard

Preparation of user interface evaluation report
(1) By formative evaluation method
(2) By summative evaluation method

Identify appropriate risk control measures
Implement and verify the identified risk control
measures




4. Usability Engineering process

nnenrensooiln -

Comparison between Usability En

gineering and Risk Management

Usability Engineering «—__

Risk Management

Reasonably foreseeable misuse (user expectatiom.

| Intended use (use function) define manufacturer

y

Identi

ntify medical device characteristic related to
saf
(Use questions provided in the standard)

Use-related risk analysis and management
Example of hazard considered from use scenario,
user interface and user interface requirements

Product + People

Risk analysis by Identifying hazards and

atibility hazard
(3) operational (use fun hazard
(4) information hazard

Product
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Preparation of user interface evaluation report
(1) By formative evaluation method

By summative evaluation method — >

Identify appropriate risk control measures
Implement and verify the identified risk control
measures
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[Use speciﬁcatnon]

F[ Design }\
. Formative
" evaluation

Summative

avaluation

[ Validation }

Implementauon J

The verification of a prototype by formative
evaluation method may need to conduct
repeatedly until getting the final prototype
that will be used for summative evaluation.
(as presented in the flow)

The verification by summative evaluation
method should be conduct under the
condition presented in the user interface
characteristic. (intended user, use
environment, how device works and what
user needs, user interface requirements)

In case of the verification by summative
evaluation method not pass, such summative
evaluation will be treated as formative
evaluation and need to start a new
summative evaluation.
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e By Sim. test --> Finite Element test
e By Actual test --> Mechanical Test

Review & Revise,
Repeat 2 times
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Design
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e Usability Engineering --> Use error —» *Use scenario —>
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Product realization ...
7.1 Planning of product realization................cn
7.2 Customer-related PrOCESSES........... i
7.2.1  Determination of requirements related to product................cococ..
7.2.2  Review of requirements related to product...............c
T23 COMMINII O ONN i
73  Designanddevelopmenti ...
TOL CRHBEAL s
7.3.2  Design and development planning............mm.
7.3.3  Design and development iNPULS............c..mmmmmnmmmns
7.34  Design and development OUEPULS ...
7.3.5  Design and development reVIEW...................cmumommnmn
7.3.6  Design and development verification..................n
7.3.7  Design and development validation................c.mn
7.3.8  Designand development transfer...............n
7.39  Control of design and development changes..................n
7.3.10 Design and development files..........mmmmmmmmmmmm—

e e "““? R
User |[¢— R eview
Needs egin of risk management
\
A O [
Design ,’ \.
Input [ \
[ \
. z \
Design \
d of usability engineering
Process ®
- - Design \
Verification I‘— Output
Valldatuon <
Figure 1 — Application of Design Controls to Waterfall Design Process (figure used with permission
of Medical Devices Bureau, Health Canada)
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