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&

D ISO 10993-17 —_—
6-14 weeks F1EY RO $ 20 to 40K
ISO 10993-1
B RS EMEAERER
Systemic Toxicity

14 days 258H
_ 18 weeks $ 3to 60K

Chronic Toxicity

26 weeks iR $ 100K
Carcinogenicity
18 months A $1M
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® [SO 10993-18 {EZEMF+TH2)E—1a k[ ?

= BESROER R UM FHE R
» BIRINE GRMNA. MMIBA|. HERFOERBYEST)
» NMR. IR, UV-VISUED MS..%GEDHETEEN. EEMFREZERT S

= HHY-=RHY (E&L)
» BEMEFFREICRYIME REERTE

» HMEYIDRER- DAL B HS-GC (volatile) . GC (semi volatile) . HPLC (nonvolatile) . 444
ICP (elements) (¥2)

FEDNMR: RIS ~ UV-VIS: BN AR5 % IR KRS HE
;¥2)HS-GC: Headspace Gas Chromatography .~ GC: Gas Chromatography .~ HPLC: High Performance Liquid Chromatography
: ICP: Inductively coupled plasma — Atomic Emission Spectroscopy
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ISO 10993-18 Figure 1-
General Chemical Characterization Process
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NOTE — Th d at multiple points.

“ UL ’) Solutions Figure 1 — General chemical characterization process S8 - 1SO 10993-18 5.1 General Figure 1 15




ISO 10993-18 Figure 1-
General Chemical Characterization Process
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Figure 1 — General chemical characterization process

O Material Composition(3.24 &) :
MHEER T HSMETESEN. EERIEHERD ) X GER)

O Extractable(3.16 &) :
HERIRIE CEEREKR. LI TOMEIHESNIYE R

O Leachable(3.22 #5&H):
GIRIRIECEE#KES . LLLIZOMENSZHTI2ME (RHEY)

® Compositional Profile Step

MR SIEEZMEDT—RAMNIKEEZETE

® Extractable Profile Step

ARFTRE CTHEMZERL. 2 ICKYIEEMEZRE
® Leachable Profile Step
FERERATERICEENZHETHILEYEZETE
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ISO 10993-18 Figure 1-
General Chemical Characterization Process

= R b
ISO 10993-17
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NOTE — The flowchart can be entered and exited at multiple points.

Figure 1 — General chemical characterization process
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Toxicological risk assessment of medical
device constituents
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Chemical characterization - Analytical approaches

Extractable and leachable testing

HS-GC-MS — GC-MS -
EREME FHEREYE

(HP)LC-MS — ICP-OES/MS —
EERMEYME 2y




LOD, LOQ, AET & (X

O LOD = Limit of Detection (no Quantification possible at this level) #&H T[E
S TRETEAR/IMNEDIEEYE

O LOQ = Limit of Quantification E& T[E

ST CTEEILTESOIR/NEDILFEME

O AET = Analytical Evaluation Threshold 43 #t5E (i BE{E

AN RDRY)—=2T D= D E=/ME
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AET — Analytical Evaluation Threshold %47 §{fiREE
-

O AETOEZARUVEHAE Y
( A ) 500 000 |
AET (u_gl) _ DBT +B*CJ 450 000 |- B
e ur 400 000 |
350 000 |
A= N HEOK 200000
- - & 250 000 | A AE\T
B =H#iH=(ml) 200000 |
B C
C = BRMERBEDBEDN 120000
100 000 |-
DBT = LNEE(fI: TTC, in pg/d) 50 000 | J
_ e 0 .AHA.M..J N_LAAJ\M ! V,M;...AJ[
UF = R FEERE 13,5 14 14,5 15 15,5 16 16,5 17 ¢

Figure E.1 — Application of the AET in chromatographic analysis

£H88:1S0O 10993-18 2020 Annex E Figure E.1

@ Solutions 23



AET EHICBHATTC(FEMHENBRSORIE)

TTC (Threshold of Toxicological Concern) values for medical devices

_ —B5H - SR iRLLe R

F i A RS <1HhH >1~12/MH > 1~104 > 104
18H1=Y ORSERSE 120 20 10 15b
(ug/d)

a: REAFICDOULNTIE, 1SO 10993-112~ ¢ H#ifE & BF
b: 1.5ug/dDRBETHENAMKDY XY £105E LTS ((KE6OkgDAA)

“ UL » Solutions SH8:1SO / TS 21726 Table 1LIZE-JIEUL JapanIZTHERK 24
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1ISO 10993-1, -18, #LT-17DBER

HHEURY

ISO 10993-17

___ Extractable Profile

\

N\ | /
Leachable Profile

gl

profie,
)

N NG

NOTE — The flowchart can be entered and exited at multiple points.

Figure 1 — General chemical characterization process
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bR +594') £ — 3> (Compositional Profile, Extractable&
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20024 NS D ZETE (20234 ) Overview

Q REDRAAMILAEE (L ST
« 20024 /R Part 17: Establishment of allowable limits for leachable substance

« 2023% kR Part 17: Toxicological risk assessment of medical device constituents
Q SCOPEMNHETEN ., BRASNAHEE., BRAINGEVWEENRT—IUNELITHEISRESN T
Q AnnexIZ#HLLNAEE D ERBAABMMES N T-

SE Lo
Q AEELE= R—I#(F, 20024 ki A’ScopeMdANnex DETT
« 2002FEMRDEZELYITDTermshH EifgEh 1= 20R—2  ThIZxL20234F kR X Scopehr HAnnex
S —_ S (RN ST |y — {8
R ——— EETOR—ZILTE7TR—LELL EICHEM

U ClauselZ2WT
Clause 4 on abbreviated terms and symbols,
Clause 5 on toxicological risk assessment within the biological evaluation process,
Clause 6 on constituent toxicological information,
Clause 7 on the tolerable contact level, tolerable intake and the threshold of toxicological concern, Clause 8 on the
exposure dose estimation, and Clause 9 on margin of safety;
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Toxicological Risk Assessment (TRA) ?

O H1&) A8 (Toxicological Risk Assessment (TRA))
« BELLGHIEEMEOBRECOVTHE T A-OITRELREZA

Q EHYRIHEOEEM

s HNEESHRBRELTERINSIEEHE. EnEE. BHOVAM., £EFRESHHERIC
s E770—F

- BYMEHEBORE. ERADHIR
c EFHF IV E LA DREREEL . EE~NDBENGEERIRIDELE
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Toxicological Risk Assessment (TRA)D¥I5E

A {2
X RALEYE Z L2, Margin of Safety(MoS)Z&HEH L., “1"UETHNIEER

MoS = TH&EEIRE(T) / #EHZKETEE(EEDMax)
MoSHA1LL EELNSZE(E---

TI > EEDmax

EEADHEERKNIFEEZEE (EEDmax) NHBIERZE(TNEHBA TGN L FERR
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Toxicological Screening Limits (TSLs) §MEXNEDRI)—=245

O EE#EFICESENSIRNRILFEYE O E (Total Quantity) ETSLSZELLERL . EEIAXREKY AT
Total Quantity (TQmax) < TSLs: EdiH SRS+

Q D Z<DBZERFR.

TSLt,Cohort of Concern ChemicalsIZIE@R iy Szg (1522
QO FTEDEILEICEVWT,. TSLHADA)vhhidh 5 o |
BHEVRIEMZFERE T ICILEYEEERTE=HE (=2 DN =T — PR

c RNV EGIEFMEORERSEDHE
SHVAVFHERTED=H D FIEERLLIIEXD&/ME
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HERKREER / Estimated exposure dose (maximum; EEDmax)

O #ERKEZE(EEDmMax) &I, 1IBHF-YDIEEYEIZLDIT—AMNT —ADHERZED
CEELTEZESINTLNS

EEDmax = (TQ X SFar) / BWL/ Rd
BHEBE #E KERHFEFTOHM

TQ : Total Quantity EEMIRICEFEND, T-ITHHAEELIEEMEDKRE

SFar : Scaling Factor (assumed release) FRIRfERTEM T LEBREFOHE-ILE (cm2, g 1=l
m) %, HHABR CTHERASN-EREEROBE-ILETRL LR

BWL : Body mass (low) EE#FREEMTINEZEFTLDR/IMAE (kgB )

Rd::Release Duration #82Z T 5D IZHh h S HRE

EEDmaxlE, hb—2IL DEREFERICH THEFEMENDMHEZEELL TERBBOFERICETS

HRCEDRA LA (£1d,2d<30d, >30 dRE)BLUREREBETLIZHETE

@ Solutions 31



HERKREE [CBIT 5 :Release Kinetics (NHEIRR)

0 “Release kinetics”&ld. —EDHIRCERLGLSEELEFHZZIE
SEEBRICHZODEEREB/INIOREEINDIEEMEDE

Q “Release kinetics” DT —2IZ&kY . TDEEMNBELOTGY, Diohton mecis: 01N HCL
BHBORKRKE(18)ICEDZTEEDMaxzE I 5IEMNTES ) AP —
- BEISOVT, SUBEBROBVMEREILET SN TES |, s
« SERERE. RSB T ENENDELI R IVZIBETES b
- BIDEZEHITER. EED“Release kinetics data” 1L 5347 . o i e A
EMFNRBOYRAV I O—LEEDBMEREB OGS | e
EEDmax =|(HQrk x SFrk) J BWL TimelHours

%% Faﬁ w H Hj g] % ': Eﬁ L \ 1-: ﬂx&i S8 : https://www.pharmtech.com/view/achieving-zero-order-release-kinetics-using-multi-step-diffusion-based-drug-delivery
“Release Kinetics” DT —RIZEIKHERZELY . HIRCLOBHIRVFHEDFENELLY. Shh

BRI TEBB/RIBICETHFEEIV RV MO ERE S R—FT S5 EI2GD
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Examples: EEDmax

EEDmax = (HQrk x SFrk) / BWL

Table E.2 — Clause E.2, EXAMPLE 1 — EED, . values for a constituent per Formula (E.1)

SF : Scaling Factor

EREBOERRREICIYELZD

Time period | Extraction HQ. EED, .y Formula (E.1)
d day Hg pg/kg/d
<1 1 12 000 200 200 pg/kg/d=(12000x 1) / 60
2 1500 25 25ug/kg/d=(1500x1) /60
2to 25 3 200 3,3 3,3 pg/kg/d = (200x 1) / 60
4 <LOD Not applicable Not applicable

SFpp =1
BW, =60 kg

Extraction duration is 24 h at 37 °C.

(@) souins

Table E.5 — Clause E.3, EXAMPLE 1 — EED, .. values per Formula (E.3) for long-term tissue/

bone implant

Time period TQ Ry EED .« Formula (E.3)
d ng d ng/kg/d
<1 10 000 1 500 500 pg/kg/d = (10 000 x 3) / 60/ 1
2to 30 10 000 2 250 250 ug/kg/d=(10000x3) /60 /2
31to 365 10 000 31 16 16 pg/kg/d = (10 000 x 3) / 60 / 31
2366 10 000 366 1,4 1,4 pg/kg/d = (10000 x 3) /60 / 366

SF,. =3

a.I.

EEDmax = (TQ x SFar) / BWL/ Rd

S8 : 1SO 10993-17



HAEIE(TI) OEH - Point of Departure (POD)

3.19 point of departure POD

low point on a toxicological dose-response curve established from = 100
experimental or observational data that corresponds to the benchmark é
dose low (3.2), or a lowest observed adverse effect level (3.13), or a o
minimally irritating level (3.15), or a non-irritating level (3.17), or a no Q 50 LOAEL
observed adverse effect level (3.18) o
o NOAEL BMD10
Note 1 to entry: The POD is used to derive a tolerable contact level (3.25) 73 LD50
or a tolerable intake (3.26). 4
A N == = 0
c EEVEDOSEICL ST ENERTINIR/NDDRZRE (FEFHR )
e e O 1 20 25 30 35
) Dose (mg/kg)
- FERERE(T)ORHICERSNS o
https://www.chemsafetypro.com/Topics/CRA/What_is_Point_of Departure %28P0OD%29 _in_T
o 'fﬁ#ﬁ;ﬁ/?—’ﬂ&—xﬁﬂ oxicology_and_How_to_Use_lt to_Calculate Reference_Dose_RfD.html
LOAEL : Lowest Observed Adverse Effect Level
Toxplanet. National Toxicology Program (NTP) . Environmental Protection Agency (EPA) NOAEL : No Observed Adverse Effect Level
PubMed. Carcinogenic Potency Database (CPDB) . Registry of Toxic Effects of Chemical BMD, :Benchmark Dose Low

Substances (RTECS) . European Food Safety Authority (EFSA) . European Chemicals
Agency (ECHA) . World Health Organization (WHO)

O T1 POD (NOAEL, LOAEL etc.)
‘ UL) Solutions MF (U FT'C".'! = UF T2 * UFT'I".'!]| 34



https://www.chemsafetypro.com/Topics/CRA/What_is_Point_of_Departure_%28POD%29_in_Toxicology_and_How_to_Use_It_to_Calculate_Reference_Dose_RfD.html
https://www.chemsafetypro.com/Topics/CRA/What_is_Point_of_Departure_%28POD%29_in_Toxicology_and_How_to_Use_It_to_Calculate_Reference_Dose_RfD.html

MoS Calculation Example

and chronic, respectively, systemic

Time period MoS Formula (1)
d ng/kg/d
<1 500 0,12 0,12=60 /500
2t030 60 250 0,24 0,24 =60 / 250
31 to 365 16 0,625 0,625=10/16
>366 1,4 7,14 714=10/14

roxicitv studi

a2 Tl values of 60 ng/kg/d and 10 pg/kg/d are derived based on a|NOAEL
es. Because constituentspecific[POD datal

(90 d) systemic toxicity studies arg

unavailable,

max

obtained fro

m a constituent specific subacute

from acute (<1 d) and subchronic

the TI value applicable to the longer time periods is used (i.e. subacute TI
for 2 d to 30 d and chronic TI for >366 d of assumed exposure, respectively).

b EED_values are based on the assumed worst-case estimated exposure from Annex E.

Tl: Tolerable Intake

EED: Estimated Exposure Dose

MoS: Marginal of Safety

(@) souins

NOAEL :No Observed Adverse Effect Level

POD:Point of Departure

SISO 10993-17 : 2023 9.2

35



Toxicological Risk Assessment (TRA) E&&

Q M4 RIEF:
« EREKICEENLLHEFME DKL E (TQmax) DHEEE (1SO 10993-18D#ERZ I M)
o BEMMRY)—Z=J{E(TSLs)Z=EAL. FHlix RIEFEME DKY A H
TQmax < TSLs
* Release KineticsDFHMDEBEEZHEEL . HERKIEZE = (EEDmax) ZzHH
* PODTHILEMEDHMET —42%HZAL. MAERE(TDZEH
« Margin of Safety (MoS) Tz :
=4 R HAcceptance Criteria(MOS>1) =9 D h 5l 95
(¥ E B FE = (EEDmax) At AERRE (T) LU DG ES M FERR)

skl Risk Evaluation
TRA : (TQ. TSL. TI. + T (MoS)
EEDmax, TTC

« UL » Solutions 36
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SRR T 5 —E X8

a2y =l g R i

1ISO 10993-1K% U1 —X

* BEP (Biological Evaluation Plan) / BER (Biological Evaluation Report)
« EREHFYSIR)E—Tay

© EYEERIEER

« HEET
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