ICS 11.040.01
CCS C 30 YY

ch#E A B 0 [E B 25 17 Al kR A

YY/T 1815—2022

ZITSEWEYMFEILEN NASEZF
EiFFE(TTCO EE
Efrasm Ao EDHEEN

Biological evaluation of medical devices—Application of the
threshold of toxicological concern (TTC) for assessing

biocompatibility of medical device constituents

2022-05-18 &% 2023-06-01 £ 5%

. 1RiE400982315
N RURE Ry
~ =

=



YY/T 1815—2022

Hil
5l
1
2
3

(@21

=
;__vi .

e
T= eescesccccsscssssscsssvsscse

e iR N T —

ARABFIGE Y vevereeernennees
4.1 #ER

4.2 TTCAEIARIAE sveeeeoernreeeees

5.1 &

5.3 Coc
5.3.1
5.3.2  Coc BRG] weevennnns

5.4 TTCEFHRAPEIEFHHE ooeeeeees

e “ A VO R S I OS A N A S A

al



YY/T 1815—2022

T

B

A SRR GB/T 1.1—2020C AR AL TAE T I 25 1 300 « s oA SO O 45 1) AR &2 R0 I ) ey B 8
'E,

BEBAXMFHELEANETTRY LT . AR R ARE PN L ML,

A SO i E K 2 A B R R R

A SO 2 [ R FT AR AR W T Ar HEAL BOR ' B & (SAC/TC 248) 4 A,

A SO R AL IR BT AR AR LR A R Pl .

A FEREN XURR INRE DT FFES



YY/T 1815—2022

51

T

B 22 50 1 (R 48 ) F B 7 1h 22 W B 00 B 38 2 048 2 HF A7 KUY 3F 8 B, 2 3 — 429 B i A4
BN BR T AN BEE  ZAEY X AREEREAEENTRERSMRE, B EFHTTEHEEX
FE, BEYXEBRELEAEMEYSE WL L SN EERIREMZ b, FE A APMER . —
o 2 57 7E B B A S 3O B B B AL Y A 107° BUE KUK A B A 2 b 5 — R BN
HEABRFBRETEAEY N T WE B R P KFRTAT WA B RMAKFHEMZ . METHR
G Cramer S5 IR EM NG FHEMA S Y REMTEHEL S H =R, X =MV R FEHEE TR
{53518 1 800 ng/d.540 ug/d F1 90 pg/d.

FREBEHAXCFEREMNESUATRASREEM BT EENAR BEXHTESTRE., £
HEERNERE REFXEREFEELEEEEMAMLEEEER . EHRASIARIE S EHER
ETZHATIMASERMERSPE RN TN, BETFHaRTEY PEELEY NS EHENEK
REZARESY, XM ATEFXLEREERTHRM T REEAEYR XK ERME T TaE, Ky
RV BB T ¥ F T BT 28 M 15 B2 U TP A, T RE S A e R 3 A D E A YA AR, BA
B - 14 07 FH 55



YY/T 1815—2022

EfrssENFTN MAFEF
KEHRETTOEE
Efrssm Ao EmERE

1 3eE

ARSI AE T N2 FEBE(TTOWE BT S MA S A YHAE R 5.

A EMT

— SRR B M S BUR R 53 B KR B AT B (L GB/T 16886.18) 5

— B G E M AT

— SR -C YT B R R B HEAT B (WL GB/T 16886.17)

AXHERNEHT:

—ARBEA R RE B T T 2 AR (TDEUL GB/T 16886.17);

— & B GB/T 16886.1 #4177 A8 2E W) 22 1T th b BUE . 2 5 3 M AR 78 3 2 S0 B At
A W) 2 B AR VTE S A0 - 0 R R B L IOBAR B A B S BRI R — R
7 48 5 AR B2 fi B 6L 20 4R & A 0 Jy 38 B (il A AT 5 I R4 5

B N A R R A ) BRI A R 2T RE

I XM PSR S TTC MR, W ISO 18562 R FIARHAE.

—— ELA Bk K E 40 4> (cohort of concern constituent, Coc) & 2MHiFE (I 5.3),

2 MEMSIAXH

TS B PR S SR BRI T | T A AR ST e AN T D B AR Herb, v BB 51 3C
4 3% B X LAY AR AR 3 F T A SO s R B 51 R SO R A (B A B ¥ E M T
A3

GB/T 16886.1 [EyrasmAY=itHr 2 1 5o Xk E B 2 b it 555K

GB/T 16886.17 BESFEMAEWFIFH 25 17 84 TP RVFIR B R AL

GB/T 16886.18 [EEJFaRMAYFITH 5 18 Far  MBMEARAE

3 ARIEFEFMEX

T ENARE I E SGE A T A S,
3.1
284>  constituent
TR -BEFHSME T RS ElM Rz h ez EfEY s e,
1 4T AR R B A FE CINVR IR AN BT ERD B9, SR B A FE (N B 9 .
2. Y TTC R F ol 2Pk 7T W 5 P S50 H % AT 4240 /T Wh e AR 38 17 B 7 S8 BRAE 6 A B T RE R 28 T 4k
HLE .



YY/T 1815—2022

3.2
A2 Y  extractable
1 FH 52 50 %2 2 3 2 A R A B 382 B8 I T 88 A S 4 M Rk B R R AR L4
EYUTICHATUREYN  BETREYNEIGEREAI B ARBEZMIET RN,
WGB/T 16886.17,
3.3
B 414 identified constituent
LGB A5y .
3.4
AiHEY leachable

R o 7E B b X BR ST AR AR AL

BUE 5 18 38 % 7 1 4 Ty
A B b B IR R PR PE

5 TTC xtEE 77 288 # 4 53 09 K2 A

5.1 &m

ICH X B2 28 2% 4 S B, % BB GO I8 T % BB 3 e il I — BR 7 2R B I M 4 43 R A 1Y
BEBUEMAEBURERE AR EM. ICH M7 TTCHEH 0 IREK B W& 25 0 1, 7 B & B T R
N JLERZ T B M, AR SO 9 TTC BB Xt BE 57 28 i B A e iE

D 1978 4F, K E B £ K Cramer 5 ARFALEY NG5 5 BB CR AR BUE /L2 10 454 1 IR fay 1 31| &2
A IR Gr g — 26 R =3 FF A T ARG MY TTC .



YY/T 1815—2022

¥ TTC R FETFABATZA . ETETFHSREMOS L EFETHN TTCH, W 5.2, TTCA
FHATERESEEYRGE Coc, W 5.3), 5.4 FHET TTCXESYH N,

5.2 ETAKEMEMIERE TTCE

BT R I e B BT AR TTC LR 1o X9 T 55 0 A0 A 00 4l ) BT 8 R, M2 10
TTC A 120 pg/d. TTCAACEN 20 pg/d 10 pg/d A1 1.5 pg/d)3E M T HAZMMK ET SR, HH—
B P AR A0 43 b R A B A A B P AR R AL S o A B B TR AR A B A2 B L S R L B A LR
SE I A HEFERT 10 P8 TTCAH (LS pg/d) . BT AREA A M #8 TTC E R HATIRIE.

#1 ﬂP@ﬁTWﬂAﬁi%ﬁmﬁ;ﬁ(Eﬂ j:ﬂr‘ 1HE 124/ u&jt? 1 ¢§ 10 )i TTC {a‘ X

5.3 Coc

5.3.1 &2

TTC A EH THEBIMES TTC A SHERESNG A 5 . 4020 8 T B 15 B B4 X BE I 2%
IR S o BT IR ) Coc, IR A HEFEST X i Coc 45 52 75 M oF 47 2 B 2 KUBE 4> #7 . Coc 2 &5 08 i 31
YR AIZEY R EFEE TN ZHAR (TD/NF TTC), EMEAE Coc Wb A3, AR
FRT -

— HHMERLLEY;

— N-EHELEY;

—HRALEY;

——Z WA IR RIS IR R R &

—EHER TR B THELEY);



YY/T 1815—2022

——a- T AR LS W 5

— MR EZEAK BELEY EHBEAELEY;

—— Z R

— KA B

— BB EY

FHHNTTCEAEHTESTERESY BB CRFEYOKEURD | M % 2R O S A 5 3 22
g , B X S A FUR B RAH T TTC FEmEdEzt.

5 (5 B SR SRR AL 4 (245 Coc, L 5.3.2) , X 265 B8 7 ANEFEE AR (R T 3R BUZ BT 2%
B 43 SRR AR N T A4 B AR I it A2 /B TRk 22 i (AR T RERI 28 D .

5.3.2 Coc HJiR 5

M K Wi 45 2 B AR B T Bk BH# B R & Coc B, 3% B8 GB/T 16886.1.GB/T 16886.17 FfI
GB/T 16886.183t 173t — 74t .

IR A7 A T B IT 35 A B B 9 Coc B /R B A48 (B A LFR T

N-W R EAVRTRS 7 PR A — U ERNZ BN . ERELEY T, iRk
] 8 PR R 8 B0 4 3R Bk 22 88 A AR A H R ERD TE A

54 TTCHEXRESYHERME

BRI o T A B B T A ARUK B {8 2 A 4, BT AR R A A LT BE AL B R R AR TR
BYEY . AXHPHERN TTCHEEH TRNHS, TR EMNRAMELE TREBR T ERMENFZ
B2 —HFHETANEFRRERIWERRESY . fTHES TTC EAMAX B RREKF T HITA
SRAETEHE AR, B TR R B 22 AT R — IR & ¥ h 2 0 4 o 59 RARE R BT 7.

. GB/T 16886.17 45 ) T xR & Wyt 47 3 B 2= XU P E 75 1 o



YY/T 1815—2022

& £ X

[1] ISO 10993-1: 2018 Biological evaluation of medical devices—Part 1: Evaluation and
testing within a risk management process

[2] ISO 18562 (ff A # 4r)  Biocompatibility evaluation of breathing gas pathways in
healthcare applications

[3] Renwick AG 2004. Toxicology databases and the concept of thresholds of toxicological con-
cern as used by the JECFA for the safety evaluation of flavoring agents. Toxicology Letters 149(1-3);
223-224

[4] Kroes R, Renwick A , Cheeseman M , K leiner ] , Mangelsdorf I , Piersma A , Schilter
B, Schlatter J , Van Schothorst F, Vos JG 2 004 Structure-based thresholds of toxicological concern
(TTC): guidance for application to substances present at low levels in the diet. Food and Chemical
Toxicology 42(1) : 65-83

[5] Munro IC 1990 Safety assessment procedures for indirect food additives: an overview. Re-
port of a workshop. Regul Toxicol Pharmacol. 12(1): 2-12

[6] U.S. FDA. 1995 Food additives: Threshold of regulation for extractables used in food-con-
tact articles (Final rule - 21 CFR Parts 5, 25, 170, 171, and 174, Docket Nos. 77P-0122 and 92N-
0181). Fed Regist (US) 60(136): 36582-36596

[7] Munro IC, Ford R A, Kennepohl E, Sprenger JG 1996. Correlation of structural class with
no-observed-effect levels: a proposal for establishing a threshold of concern. Food Chem Toxicol 34
(9): 829-867

[8] Cheeseman M, Machuga E, Bailey AA 1999. A tiered approach to threshold of regulation.
Food and Chemical Toxicology 37(4): 387-412

[9] Kroes R, Kleiner J., Renwick A. 2005. The threshold of toxicological concern concept in
risk assessment. Toxicol Sci 86(2): 226-230

[10] Dewhurst I, & Renwick AG 2013 Evaluation of the Threshold of Toxicological Concern
(TTC)—Challenges and approaches. Regulatory Toxicology and Pharmacology 65(1): 168-177

[11] ICH. 2017 Assessment and control of DNA reactive (mutagenic) impurities in pharmaceu-
ticals to limit potential carcinogenic risk M7 (R1). ICH Harmonised Tripartite Guideline.
International Conference on Harmonisation (ICH) of Technical Requirements for Registration of
Pharmaceuticals for Human Use Geneva, Switzerland: Available at http: //www.ich.org

[12] SCCS. SCHER, SCENIHR. 2012. Joint Opinion on the Use of the Threshold of Toxico-
logical Concern (TTC) Approach for Human Safety Assessment of Chemical Substances with focus on
Cosmetics and Consumer Products. Report No. SCCP/1171/08. Available at https://ec. europa. eu/
health/scientific committees/consumer safety/requests en

[13] EFSA-WHO. 2016. Review of the Threshold of Toxicological Concern(TTC) approach
and development of new TTC decision tree. European Food Safety Authority and World Health Or-
ganization. EFSA Supporting publication 2016 EN-1006. Available at http: //www .efsa.europa .eu/

[14] Rulis AM 2018. Chapter 2. De minimis and the threshold of regulation. In Food Protection
and Technology (Editor Charles W. Felix). CRC Revivals. CRC Press. New York, NY

[15] Munro IC, & R enwick AG Daniclewska- Nikiel. 2008. T he threshold of toxicological
concern (TTC) in risk assessment. Toxicology letters 180(2) :151-156



YY/T 1815—2022

[16] EMEA. 2006. Guideline on the Limits of Genotoxic Impurities. European Medicines Agen-
cy, Committee for Medicinal Products for Human Use. European Agency for the Evaluation of Medic-
inal Products (EMEA); London, UK. Available at http: //www.ema.europa.eu/ema/

[17] U.S. FDA. 2007. Part 170—Food additives. Section § 170.39— Threshold of regulation for
extractables used in {ood-contact articles. In: U.S. Code of Federal Regulations Title 21: Food and
Drugs. Food and Drug Administration (FDA). U.S. Government Printing Office (GPO) ; Washington
DC, pp. 18-20. Available at https: //www.ecfr.gov

(18] Cramer GM, Ford R A, Hall RL 1978. Estimation of toxic hazard—A decision tree
approach. Food Cosmet Toxicol. 16(3):255-276

[19] Miller L, Mauthe RJ, Riley CM, Andino MM, De Antonis D, Beels C, DeGeorge J, De
Knaep A, Ellison D, Fagerland ] 2006 A rationale for determining, testing, and controlling specific
impurities in pharmaceuticals that possess potential for genotoxicity. Regulatory Toxicology and Phar-
macology. 44(3):198-211

[20] Boobis Alan, Budinsky Robert, Collie Shanna, Crofton Kevin, Embry Michelle, Felter
Susan, Hertzberg R ichard, Kopp D avid, Mihlan G ary, Mumtaz M oiz, Price P aul, Solomon
Keith, Teuschler Linda, Yang Raymond, Zaleski Rosemary 2011) Critical analysis of literature on
low-dose synergy for use in screening chemical mixtures for risk assessment. Critical Reviews in Toxi-
cology, 2011, 1-14

[21] AshbyJ, & Tennant R W 1 991. Definitive relationships among chemical structure, carci-
nogenicity and mutagenicity for 301 chemicals tested by the U.S. NTP. Mutation Research/ Reviews
in Genetic Toxicology. 257(3): 229-306

[22] Kroes R., Galli C., Munro 1. Schilter., Tran L-A, Walker R, and Wiirtzen, G, (2000)
Threshold of toxicological concern for chemical substances present in the diet: a practical tool for
assessing the need for toxicity testing. Food and Chemical Toxicology, 38(2):255-312

[23] Munro I, Kennepohl E, K roes R 1999) A procedure for the safety evaluation of
flavouring substances. Food and Chemical Toxicology, 37(2):207-232

[24] Joseph A M, G corge B, Madhusoodanan K N, Alex R 2 015) Current status of sulphur
vulcanization and devulcanization chemistry: Process of vulcanization. Rubber Science. 28(1) :82-121

[25] Roberts D W, Aptula A , Schultz T W, Shen] , A pi A M, Bhatia S, Kromidas L
2015). A practical guidance for Cramer class determination. Regulatory Toxicology and Pharmacology.
73(3):971-984

[26] Bhatia S, Schultz T, Roberts D, Shen J, Kromidas L, Marie Api A. 2015). Comparison
of Cramer classification between Toxtree, the OECD QSAR Toolbox and expert judgment.
Regulatory Toxicology and Pharmacology. 71(1):52-62







YY/T 1815-2022

e AR EMEEKZH
A T
ErSmEYwFiEn NMNASEE
XEBE(TTO EE
EFfZHEAsmEYEEN
YY/T 1815—2022
oOE AR AE OB AR & AT
b0 8 fH X A B AT H 2 5 (100029)
Jb 5Tl P IR X = HE T b A 16 5 (100045)
R Hk www.spc.net.cn
B4 (010068533533 & 1TH0:(010)51780238
¥R (010)68523946
o [ AR AE AR 2R B S BRI Y
& TR E 44
JFA 880X 1230 1/16 E3K 0.75 =¥ 21 TF
2022 4 5 HEE—RR 2022 4F 5 H 55— K LRI

14 155066 « 2-36089 M 18.00 IT

MEMEZHE HRHAMEATHORER
BIEE FBLR
23R 8% . (010068510107

YY/T 1815—2022



