DIN EN ISO 10993-18:2023-11 (E)

Biological evaluation of medical devices - Part 18: Chemical characterization of
medical device materials within a risk management process (ISO 10993-18:2020 +
Amd 1:2022) (includes Amendment A1:2023)

Contents Page
D110 Q0] 0 TE U0 00 0 ) o, 5
European foreword to Amendment AL (il .. ssesssssesssssssssssssssssssss s sssssnes 7
Annex ZA (informative) Relationship between this European Standard the General Safety

and Performance Requirements of Regulation (EU) 2017/745 aimed to be covered ¢1l............. 8
200 o) 11
Foreword to Amendment AL (il ... ssessessssssssssssssssssssss s sess s s s sssssssens 12
0010 6 L1 U 0 ) 13
1 L0 0 L 14
2 Normative references ... ———————— 14
3 Terms and definitions...... s ————————— 15
4 Symbols and abbreviated terms..........mmmmmmm————————— 19
5 Characterization Procedure .....ummmmm————————— 20
51 0T =) - | 20
5.2 Establish medical device configuration and material composition 23
LS R € =) - i | 23
5.2.2 Information gathering .........uummmnnnnnnn———————— 24
5.2.3 Information generation......———————— 24
5.3 Assess material/chemical equivalence to a clinically established material or medical

L0 0 (o 25
5.4 Assess the hypothetical worst-case chemical release based on total exposure to the

medical device’s chemical CONSHLUENLS ......cccunmimsisinmsnsismsnsss s ——— 26
5.4.1 Establish the hypothetical worst-case chemical release..........cum————— 26
5.4.2 Assess the hypothetical worst-case chemical release........mmmmmmmmnnnn————— 26
5.5 Establish an analytical evaluation threshold ... —————————— 27
5.6 Estimate the chemical release; perform extraction study 27
5.7 Assess the estimated chemical release (extractables profile) 30
5.8 Determine the actual chemical release; perform leachables study. 30
5.9 Assess the actual chemical release (leachables profile) .32
5.10 Exiting the chemical characterization ProcCess......mmmmmmm————————————— 32
6 Chemical characterization parameters and methods .........u———————— 32
6.1 LT3 =) - | 32
6.2 Material COMPOSItiON .....cccvrnmsmsmsmsmsmss s ———— 33
6.3 Extractables and leachables ... 35
6.4 Structural composition or CONfigUIratioN ... ————————————————— 37
6.5 Analytical methods ... ———————— 38
7 Reporting of the chemical characterization data.........cc————— 39
Annex A (informative) General principles of chemical characterization 40
A1l The chemical characterization ProCess..... s ——————————— 40
A2 The uses of chemical characterization ... ————————————— 40
A3 The analytical evaluation threshold........cco————— 42
A4 The role of chemical characterization in biological analysis .43
Annex B (informative) Information sources for chemical characterization 44
B.1 0T 1= - | 44
B.2 Information from the material SUPPLIEr ... ———— 44




B.3 Chemical analySes ... 45

30 00 I 1Y 4 =3 r 45
B.3.2 Non-specific chemical analysis relevant to exposure assessment. 45
B.3.3 Qualitative analysis ... 45
B.3.4 Quantitative analysis of specific toxic chemicals for exposure assessment. 45
B.3.5 Qualitative and quantitative analytical methods ... ——————— 45
B.4 National and international material and/or product standards 46
B.5 Reporting chemical descriptions of materials........o———————— 46
B.5.1 Generic name of material ... —————— 46
B.5.2 Other nomenclatures and chemical descriptions of materials 46
B.6 Reporting general information concerning chemical nature of materials 47
B.7 Material master file .......ccomnnm————— 47
Annex C (informative) Principles for establishing biological equivalence 48
C1 LT 1T - |, 48
C.2 Principles of biological equivalence.......ummmmmmmmm——— 48
C.3 Process for determining biological equivalence..........ccunmmmsnsmsmnsss 49
Cc4 Examples of chemical equivalence.........mmmmsssssssssss 49
Annex D (informative) Principles of sample eXtraction ... 51
D.1 LT 1T - |, 51
D.2 Approaches to establishing the compositional aspects of the configuration of a medical

device or the composition of a material of CONSIIUCHION .....cccvnrmsnsmsmsmsmsmsmsm s —————— 53
D.3 Exaggerated extraction to estimate the worst-case extractables profile of a medical

L0 Ty ToT 1) ol 1 1L ) o | . 57
D.4 Simulated or accelerated extractions to establish clinical use extractables profiles.........c.ceuu 59

D.5 Extractions performed for correlating chemical characterization with biological testing ....... 61

Annex E (informative) Calculation and application of the analytical evaluation threshold (AET)....... 63

E.1 D) 01 T 1) 1 63
E.2 Calculation of the AET ... .64
E.3 Determination of the uncertainty factor.....———————— 65
E4 AET determination eXamples ..., 67
E.5 LT 0 1 1 L3S W O 69
E.6 Exclusions to the AET; cohorts of CONCErN ... 70
Annex F (informative) Qualification of analytical methods used for extractables/leachables.............. 72
Annex G (informative) Reporting details for analytical methods and chemical data 75
G.1 LT 1T - . 75
G.2 Reporting of analytical data to facilitate toxicological risk assessment 75
G.3 Details of test article preparation (€Xtraction).....uu———————————— 76
G.4 Extract preparation for analysis ... 76
G.5 Description of the analytical methods for testing prepared extracts (include all that

APPLY )ttt ——————————————— AR RS 76
G.6 Qualification metrics for the analytical methods:.......omnnn s ——————————— 77
L33 10) 10T 201 1] 1 78
Figures
Figure 1 — General chemical characterization ProcCess ... ——————— 22
Figure 2 — Compositional profiling Process........————————— 25
Figure 3 — Extractables profiling process....... s 29
Figure 4 — Leachables profiling Process ... 31
Figure C.1 — Biological equivalence relationship map........c———— 48



Figure C.2 — Biological equivalence Process map ...
Figure E.1 — Application of the AET in chromatographic analysis.........n.

Tables

Table — Correlations between undated normative references and dated EN and ISO

L 72 1 16 5

Table ZA.1 — Correspondence between this European Standard and Annex I of Regulation
(EU) 2017/745 [O] L 117] and to system or process requirements including those
relating to quality management systems, risk management, post-market
surveillance systems, clinical investigations, clinical evaluation or post-market

CliniCal fOIIOW-UP . s

Table ZA.2 — Applicable Standards to confer presumption of conformity as described in
ThiS ANNEX ZA ..eoeiecimissnsismssssssssss s ssssssssssssss st ssssssssss s st sms s sesssassesms s sesnsassE RS SRR SR SRR SRR AR NSRS ERRR R SR RER RS RERE S

Table 1 — Methodology abbreviations........——————————————
Table 2 — Recommended eXtraction CONAILIONS......cccucrrserismmimmssmsssrsssssssmsssssssssssssssssssssssssssssssasssasssssssssns

Table 3 — Test methods for establishing the material composition of medical device
IMATETIALS oo —————————————————————

Table 4 — Test methodologies for extractables and leachables.........ccniinnnnnnnnn—.

Table 5 — Possible test methodologies for assessing the structural composition of medical
deViCe MALEITAlS .o ————————————————"_——————

Table D.1 — Parameters of solvents commonly used for extraction of polymeric medical
AeViCeS/MALETIAlS. ..o

Table D.2 — Possible solvent/anti-solvent combinations for common polymers ........cccoousesessnsens

Table D.3 — Potential surrogate extraction vehicles for correlating chemical to biological
LT o1



		2026-05-01T20:26:30+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




