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Biological Evaluation — Regulatory requirements

* MDR » Sy * GSPR » =S
4 +* * 4

MDR Technical Documentation

MDR, Article 8,
Harmonized standards and SOTA,
e.g. EN ISO 10993 series

EU MDR 2017/745 MDR, Annex |
GSPR 10.1, 10.2,
10.3, 10.4 and 10.6
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Biological Evaluation — Regulatory requirements
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ISO 10993-1:2025 — Redefining the rules of the game

The standard has been completely reorganized, and the title
was changed to align with the risk management framework
described in ISO 14971.

Additional content has been added to provide more guidance
and clarification of calculation of exposure duration.

Additional content has been added to provide more guidance
on characterization of the device and identification of
biological hazards.

The identification of biological effects (previously referred to
as biological endpoints) has been modified.
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1SO International
s Standard
1ISO 10993-1
Biological evaluation of medical Sixth edition
devices — 2025-1

Part 1:

Requirements and general
principles for the evaluation of
biological safety within a risk
management process

Evaluation biolagique des dispositifs médicaux —

Partie 1: Exigences et principes généraux pour ['évaluation de la
sécurité biologique au sein d'un processus de gestion des risques
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ISO 14971 principles in biological risk evaluation

Biological Hazard
Potential source of biological harm (e.g., hazardous constituents or physical characteristics)

Biologically hazardous situation

Circumstances which result in exposure to one or more biological hazards (e.g. direct or
indirect contact causes exposure to hazardous constituent)

J
Biological harm 0
Injury to humans from one or more adverse biological effects. Can be caused by biologically
hazardous situations y
Biological risk N
Combination of probability of occurrence and severity of adverse biological effect caused by
biologically hazardous situation

J
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From ISO 14971 to ISO 10993-1:2025

— | Risk analysis

— Intended use and reasonably foreseeable misuse
— ldentification of characteristics related to safety
= Identification of hazards and hazardous situations
— Risk estimation

A

Risk evaluation

:

— Risk control

— Risk contral option analysis

= Implementation of risk control measures
— Residual risk evaluation

— Benefit-risk analysis

— Risks arising from risk control measures
— Completeness of risk contral

Risk management plan

_| Evaluation of overall residual risk

| Risk management review

:

—— Production and post-production activities

— General

— Infermation collection
— Information review
— Actions
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Risk assessment

Risk management

Risk evaluation

Risk control

Report

Production and post-production activities

Risk analysis (Clause 6)

) ||

L

(Clause 7)

(Clause B)

Clause 9

(Clause 10)

As defined in the Biological Evaluation Plan (Clause 5), collect and consider available information
relevant to biological safety of the device

Description and
categorization of
medical device (e.g.
intended use,
foreseeable misuse,

Identification of
characteristics relevant
to biological safety (e.g.
chemical, physical and
biological information

Identification of
biological hazards,
biologically hazardous
situations and

Identification of
biological effects
relevant to nature and
duration of body
contact (6.4, 6.5)

acceptability criteria
and collection of all
relevant existing data
(Clause 5, 6.6)

exposure duration, including prior testing biological harm (6.3
body contact) (6.2, 6.4) g(]é.z} 2 ® 9
Yes
Sufficient Biological

information

No

to estimate
biological
risks?,

established?

Conduct gap a
onduct gap

Gather (6.6.1) ar generate (6.8) additional information using one or more of:

Physical information
or testing

or testing

Chemical information

Biological information
or testing

Estimate risk for each biologically hazardous situation identified (6.9)

Is the
biological risk
acceptable?

Is
refinement of
risk estimate
feasible?,

Is risk control
feasible?

biological evaluation
report (Clause 9)

Is overall
risk acceptable
in relation ta
benefit?

No

Document outcome in

Refine risk estimate

Apply risk controls

150 14971 contains more details on these processes

New risks or
existing risks
increased?,

Risk management
review and
document outcome

Release

medical device

Collect and review (post-)
production information
(Clause 10)

Risk remains unacceptable,
manufacturer may consider option
for change in design or intended use
or additional risk controls

Document
outcome

Ii



From ISO 14971 to ISO 10993-1:2025

As defined in the Biological Evaluation Plan (Clause 5), collect and consider available information i i i
relevant to biological safety of the device Gather available information
Description and [dentification of relevant to biological safety of
categorization of characteristics relevant Identification of Identification of Definition of the devi
medical device (e.g. to biological safety (e.g. biological hazards, biological effects acceptability criteria € device.
intended use, chemical, physical and | | biologically hazardous | | relevant to nature and and collection of all
foreseeable misuse, biological information situations and duration of body relevant existing data
exposure duration, including prior testing) biological harm (6.3) contact (6.4, 6.5) (Clause 5, 6.6)
body contact) (6.2, 6.4) 6.2)
e If the information is not

sufficient, additional data shall
be gathered or generated and
the gap analysis repeated.

Sufficient
information
to estimate

Biological
equivalence
established?
(6.7)

Conduct gap analysis (6.6)

Risk analysis (Clause 6)

Biological risk(s) estimated

Physical information Chemical information Biological information USing data gathered/
or testing or testing or testing generated. Consider severity

and probability of occurrence of

—>[ Estimate risk for each biologically hazardous situation identified (6.9) |¢—‘ harm.
[

Gather (6.6.1) or generate (6.8) additional information using one or more of:
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Biological risk evaluation

L—l Estimate risk for each biologically hazardous situation identified (6.9) |<7
Compare the biological
5 risk against defined
=N Is the Is . . .
E 4 biological risk n?ﬁnem.ent of Refine risk estimate Crlterla tO determlne the
s acceptable? rnst;:;tl;;zgte .
h ' acceptability of
No . . .
Yes biological risk
g E Is ;LS:S;:SI';;"OI Apply risk controls gx?;:i;i;l,(.;?{;
'.f‘ﬁ 'G" increased?
23
o~ Document outcome in
Ea biological evaluation
g8 report (Clause 9)
=g
JI Biological safety is established when acceptability criteria are met!
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Production and post-production activities

Biological evaluation conducted in a
life cycle risk management
framework

|— 150 14971 contains more details on these processes

Risk management
review and
document outcome

Collect and review (post-)

;Ele]ilse ) I production information
medical device (Clause 10)

risk acceptable
in relation to

Biological evaluation shall be
reviewed whenever changes to
design, production process or
emerging post-market information
can impact biological safety

(Clause 10)

New or
changed
biological
risks?

Risk remains unacceptable,
manufacturer may consider option
for change in design or intended use
or additional risk controls

Document
outcome

Yes

- — . — — —— — a—

Production and post-production activities

If there is a new or changed
biological risk a gap analysis of the
available information should be
performed.
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From ISO 14971 to ISO 10993-1:2025

relevant to biological safety of the device

As defined in the Biological Evaluation Plan (Clause 5), collect and consider available information

Description and
categorization of
medical device (e.g.
intended use,
foreseeable misuse,
exposure duration,

Identification of
characteristics relevant
to biological safety (e.g.
chemical, physical and

biological information
including prior testing)

Identification of
biological hazards,
biologically hazardous
situations and
biological harm (6.3)

Identification of
biological effects
relevant to nature and
duration of body
contact (6.4, 6.5)

Definition of
acceptability criteria
and collection of all
relevant existing data
(Clause 5, 6.6)
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body contact) (6.2, 6.4) (6.2)
1<) Yes
2
=
1]
g
é Ves Sfufficient Biological
= information equivalence .
% to estimate established? Conduct gap analysis (6.6)
biological

% . (6.7)
] risks?
&

No

Gather (6.6.1) or generate (6.8) additional information using one or more of:
Physical information Chemical information Biological information
or testing or testing or testing
—»[ Estimate risk for each biologically hazardous situation identified (6.9)
[

If the information is not
sufficient, additional data shall
be gathered or generated and
the gap analysis repeated.
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Before testing..

Why performing test X, Y, Z?
What information are we looking for?
Is the test method appropriate?

Planning is key!
|dentify test item

Worst case selection

Different components of the device to be tested separately?

Sample preparation ISO 10993-12
Preparatory treatments?

Reprocessing procedures?
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Testing .

e Testing shall be performed on the final device, or representative samples from the final device or
materials processed in the same manner as the final device (including sterilization, if needed).

* A representative sample can be a worst case taken from a medical device family. The choice of
representative sample shall be justified and documented. For example, sample selection should
account for process variation or changes that can occur during the medical device life cycle.

* For medical devices with multiple components that are tested separately due to different
categorisations, interactions between the components shall be considered (e.g. simulated deployment
prior to testing of an implanted component).

e If the medical device includes non-contacting components, the non-contacting components should not
be included in the test article, unless justified.

* If the medical device includes both implanted and non-implanted components, and testing is carried out
using an extract, the implanted components should not be combined in the same test article with the
non-implanted components to prevent dilution of the implanted components, unless justified.
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Testing .

* The choice of test procedures shall consider:

&% eurofins

type, duration, frequency and conditions of exposure to or contact with the medical device;
chemical and physical characteristics of the finished medical device;

toxicological activity of any known constituents in the formulation of the finished medical device;
the ratio of device surface area to recipient body size and mass;

animal welfare provisions;

that in vivo biological tests are not justifiable where valid information related to released
constituents and degradation products (including particulates) have been addressed by other
means and the constituents have a known and acceptable toxicity profile.
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Testing .

* If extracts of the medical devices are prepared, the solvents and conditions of extraction used should
be appropriate to the use of the finished medical device, including consideration for the potential loss of
constituents during extraction. Extracts for biological testing shall be prepared in accordance with ISO
10993-12 and extracts for analytical chemistry testing shall be prepared in accordance with ISO 10993-
18. Whenever possible, the extraction conditions should represent an exaggeration of use conditions.

* Positive and negative controls should be used where appropriate.

* Testing shall be carried out in accordance with appropriate laboratory quality assurance controls [e.g.
ISO/IEC 17025, OECD Principals of Good Laboratory Practice (GLP)]. Where test methods not
detailed in the ISO 10993 series are used in the biological evaluation, these tests shall be sensitive,
precise and accurate.

*  Where prior testing is considered during initial data gathering, evaluation of that testing shall be
conducted and any differences relative to the applicable standards shall be justified and documented.
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EU harmonization system ’

The essential requirements are included in the legal texts (such as in Annex | MDR) concerning
medical devices.

Technical specifications and requirements are described in the standards. Standards can be drafted
on an international (ISO), regional (EN), or national level.

After a standard has been drafted and approved by a recognized standardization body on the international,
regional, or national level, it must be harmonized before it can be used in the context of the New Approach
Directives.

The harmonization is described in Regulation (EU) No 1025/2012 of the European Parliament and of the
Council of 25 October 2012
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EU harmonization system ’

Harmonization is achieved by approving a standard suitable to provide a “presumption of conformity.”

Presumption of conformity means that if a product fulfills a harmonized standard’s requirements, the
Member States presume the product to be in conformity with the essential requirements.

The Commission publishes lists of harmonized standards providing a presumption of conformity with
directives’ or the Regulations’ requirements in its Official Journal and on its website at
http://www.ec.europa.eu/growth/single-market/european-standards/harmonised-standards/medical-
devices/index_en.htm.
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EU harmonization system ’

European standards (ENs) are based on Article 2(1)(c) of Regulation (EU) No 1025/2012 and are intended
to provide safety and performance requirements for products placed on the European market.

It is a key instrument for the single EU market as each NSB within the SDO is obligated to adopt each EN
as a national standard while withdrawing any existing national standards that conflicts with the new EN

ENs are voluntary and there is no legal obligation to follow them. However, standards become
harmonized when they are published by CEN and CENELEC in response to a request by the European
Commission (EC), also referred to as a mandate.

European and harmonized standards are denoted with “EN” at the beginning of the standard’s name and
are published in the OJEU.
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EU harmonization system ’

At a high level, the process of harmonization involves adopting international ISO or IEC standards and
establishing a relationship between requirements of the EU legislation with the clauses in the standard.

These relationships are described in the informative “Z” annexes which are added to the harmonized
version of the standard.

Per Article 8 of the EU MDR or EU IVDR, harmonized standards are important as adherence with them

provides presumption of conformity with legislative requirements, such as the General Safety and
Performance Requirements (GSPR) and other requirements.
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EU harmonization system

*::::E —> Legislation—> Star;jeaggiezsition g“ cENELEc

European
Commission
!

Official Journal . -
of the European Union Harmonized @ (a:;)sn;sps“r?‘lr;%et
53] Standard
- Legislation D raft
l European
Standard
(EN)

c Presumption of conformity
Standards are voluntary
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EU harmonization system ‘

All essential

uirements Applicable essential Specifications to comply
(|guy binding, requirements to be complied with applicable ESRs
given in with (identified by a (selected by a
legislation) manufacturer) manufacturer)

P> ESR 1 Xxxxxxx p—————————— Harmonised standard
(EN) and reference
published in the OJEU

ESR 1 xxxxxxx

2 Presumption

of conformity

ESR 3 xx0000¢0¢
i) = | ESR 1 xxooox covered
ESR 3 xo0oxxx covered

Presumption of Conformity ESR 3 x00000¢

] T
| |
| |
| |
| |
| I
| |
| |
| Risk assessment |
| orequivalent !
: (bya :
| I
| |
| |
| |
| I
| |
| |
| |
| |

ESR 4 xxxxxxx

Essential Requirements 4

manufacturer)
ESR 5 Xxxxxxx

EAR6 Other specifications than

No presumption | harmonised standards or

| ESR 7 x00000¢0¢ > direct application
of conformity

ESR 7 Xx000((X
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EU harmonization system - examples

General Safety and
Clause(s)/subclause(s]
Performance Requirements G )/n ) Remarks/Notes
of Regulation b
(EV) 2017/745
[EN IS0 10993-17 he f
Table ZC.1 — Correspendence between this European Standard and materiais as regards toxicity, but 10.1 is General Safery and -
Annex T of Regulation (EU) 2017/745 [OJ L 11 only partly covered. Flammability and Performance Clause(s) / sub-
g (EU) 2017/745 [0] L 117] mechanical or physical (2. surface] Requirements of clause(s) Remarks / Notes
- propercies are not covered. This standard Regulation (EU) of this EN
Genen.! Safety and Per(am!ance Clause(s) /sub-clause(s] of provides requirements for a toxicological 2017/745 G 1 Safety
Requirements of Regulation his EN Remarks/Notes risk y i and § N
(EU) 2017/745 present in or o, or released from, a 10.1).b) and k) Sands Thi provi i d Thee Redy < [t ause(s) of Remarks/Notes
' medical device. recommendations for the chemical of Regu ation o
104 is only partly covered by EN IS0 e . o e 14 partofa (EU) 2017/745
This risk assessment process involves the ! device
10993-23, since the standard does not ! ud 1021 only parcly covered by this
identification of substances that have the n i e saenot
provide requirements on design and capacity to inrerace with biological characterization of the chemicals and materials ndard since the standind does no
manufacture. However, this standard tissues, cells or body fluids and the used, a quantitative characterization of the :mw;mmummfﬁwm
provides a means to assess potential assessment of the nature and likelihood m:t;m ﬂfr:-;mmch‘l mime‘;ﬁls \Mkd m:m minimize risk.
rrita duced -hemical and, of any associared harm to health arising evaluation of chemical release (leachzble an

10.12),b),£) and ) 45,67, 8and Annex A Dand g |Irritancy induced by chemical and/ox et meamded wem af e extractable profile) in both the design and toveve, i eandard provides
physical properties of substances used f : g »
in the manufacture of medical devices, medical device. While such an assessment ‘manufacturing processes. This chemical mcansofpreparing somles toasses:

can confirm the absence of appreciable characteriztion can b used 0 dfin or confcma 102 (st sentence aniy) 456759 10and 11 confomiy it i et genrl
touicological risk, it does not necessaril chemical ions [10.1 d eval e ana s rment i
o - .6,7,8,9, 10 and Annex | qomonsiace the abiliny of & medioat L conjunction wic oher elevat pars of
Othr forms of toriciy and flammabliy| |10 .19, . 3, amd i) e o and dane : = abilicy i ik of toxicity [10.1 2) and ] and 150 10595 for che desrand
(10.1 a) and b) are not covered. e annexE " £ perform with an biccompatibility [10.1 b)]. Flammability [10.1 a]] manfacture of medical devices.
appropriate host response in a specific is not covere | Packeging is not covered.
102 is only partly covered by this cpplicazion. i
standard, since the standard does not] The toxicological risk assessment Is based For 10.1 b), ADME (absorption, distribution. e e s
y o the composition of the finished . orpric meport o seorag
provide requiremenmts on  design. A i ‘metabolism, and excretion) is not covered. . devicesare not covered.

102 4,5,6,7, 8.and Annex A D.and £ maﬂu&mﬂ and Pﬂfkﬂg\lli and does pare. on the processing maserials used 1042 is only parsly covered by this
not cblige to minimize risk However, and the impact of processes on the For 10.1 b), physical specifications are not |standard,since the standand does not
this standard provides a means to materials of manufacture. covered. provide s on degn nd

ey 1o eontaminane and _ manfaccure and does rocablige
dssess INanGy 10 conmminants ¥ d che 102 sand6 This standard provides requirements and minaize rsk.
residues in medical devices. trisk assessment quansitarive struczure- o e e
mctivity relationships or mathematical recommendations for the chemis | ovsever s stamdand provides @
1041 is only partly covered by this be used as part of the process charactarization of medical devices as part of & 1041 (Firstparsgraphonly) | 4.5.6.7,8.9, 10and 11 means of preparing semples of medical
standard, since the standard does not ipecified. devices 2o asezs conformimyuith thic
: ° 567,89, 10and Anex | 4P of the release of contaminants and residues 5
d d 102 4 Annex B Annex Cand |ehe standand provides requirements or a meile) e e,
cture. dard Annex E hrocess for specifying a level of exposure e e a0 1oaan
mazufacture. Howavar, his stan ” for specifying a level of ex in both the design and manufacturing processes. relevant partsof 150 10993.
provides  means to assess irritancy to oa ofa thar . desis P
10.4.1 (First paragraph, first substances leaking from medical s withouz appreciable harm to health ackaging is not covered. Aspects o .
sentence) +5.67.8adAmexADandE [0 b, [and for confirming thar a medical deviee d residues during. Ochefom of i are s dece
evices. This evaluation can be a e e ey Ctorage are not covered. ic inchissean
preliminary step for risk minimization. freets the specihcation <o defines” |
! 104.1 (Firstparagraph, | Sand6 This standard provides requirements and
i firstsentence) recommendations for the chemical
Other forms of toxicity are not dealt i characterization of medical devices as part of a
with in this standard. i includ s
i of chemical that may
n devi leachable and
! extractable profile) in both the design and
J‘ manufacturing processes.
I Barticles and wear debris are not covered.
5.6,7,8,9, 10 and Annex [«
10.4.1 | A, Annex B, Annex C and i
(AnnexE
'
‘ EN ISO 10993-
3 N ISO 10993-12:2021
EN 1SO 10993-23:2021 EN ISO 10993-17:2023 18-20204A1 2023 E .
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Take home message

Biocompatibility
as source of
preclinical data
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Testing only
when necessary

Use of
Harmonized
Standard to

grant

presumption of
conformity
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