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Ve B R SRR B L, P b T AT A AR X A U AT AT &
AL EE

e A7

T (TR EEAAENFHER, ST EF: B
BASE THRET LS L E (ICP-OES), &A% TIk-
fii i (ICP-MS), BT Hdsn KX EE (AAS) %;

AN AN RERRAEN TR, EELN T EH:
= BB A & - — R B A el k. (HPLC-DAD). & UK AH &
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BRI RAE
WM TR, RAKNES, FALTN LR
BERHERERE. HEE (BEM. PRBER. +

B, MR, TR, &EMTEF,
BEAT B PR A SR BU I R R R

1) B ARAE 3& BB R AF MW 1 FUEy A [/, 38 83 5 e 29 AT

5 ..

R AR AR R AT T ., XAV R



FATE R Ak 4% 5 XA GC-MSIFID HEAT 18 & 41 7 89
My AT ACHEE R LE B3 HPLC-MS/DAD #4171 & &
W1 AT X R AL R, — & T F ICP-MS/OES 77 i % .

2) Lk A WA R AT OB B9 R Gt R R GUE
(R MUPRD - #m 6 3& B B9 38647 #F & P GC-MS/FID B9 2 4 &
FIVE; AR e wT im N AR R TR B R S i = 4

3) % 2 & 4 AT 77 vk X TR AR H B R 4R B AT I E
HTETAREFLEEZR, RERNES A TS, €&
¥R F A AERIE, wFID, E4-T LANE (UV) 4,
NTEEWE RN TR, W RAAT, KK A EE&HAT
EENT; M TALELERFEES R BN TR, UK
R B G AT B AR L F S A B B R S B R e AL (R
R E ) REHEAT; NEA MRS HAENARRER T
W R R R B

HTHEHGE)FFELAFERL T ERN (FH 4
TR TR ELE, KRNI T Z A%
TEE), ARARZ R RFHARIUARRE T R I E
CRT B AL TG 7] SR BT A U A1), R LV SR B 4098 B, 7T
"B A BAE B R B T SR B B S AL LR T H AR
A EEH

5.3.4 T RBMER LM



B T A% T B B Y 0 e U N R Ry Tk, BE R
REBEMEZRBAE TR, B g F 0 H A
(Analytical Evaluation Threshold, AET) &R &, 5714 7 iE 3 8y
THEE; X T GCIMS R ULE A #9181 < E 41 50%, BIH 50%
AET {4 & %89 AET. Xt T o di 8y &1L AET 89 7] & BUY AL 24T
R, R TTET LR B E R R AR B TS, A R 52 I
WIF oA AR OB R 7] FILA BOE R ST 6 & A
B &0 & AR R TR, PR BT N 4R, &
AR K BB S R AW IN e 2 , IF 5 AR AT T X
KAl W, BIAFEHN S TE TERKIN G S TE (HT
RUE D)., BRI AN FEN, SR BT
BB R AE AR B B[] . @ REHY: ] DU ELR SR3E SR L B Y
G ST B SRR A BIEYE, (B2 AT H =
AL, BRI S TE TIERT eSS TE (T
RUEK). &M AN FEN, T #EW: = AL
AHBHATER; ERELCABKEL ST . 0, REERE
—HaoER, BAET, HaEAH. Oxmuy: A KELEXN

WA AT R W, BRAEREETE,
535 BHRAMNTRFEELXENTRERY(ERRT)
ka4 CAS #
i 7704-34-9
S 91-20-3




EY CAS #
2 129-00-0
p3 120-12-7
Ef 85-01-8
50-32-8
KW 192-97-2
191-24-2
KK 56-55-3
IR FFE 95-16-9
2-Fh A K E (2-MBT) 149-30-4
TR B A = B 137-26-8
ZTERAEAFER (BHT) 128-37-0
iy 122 -37-4
XK — W R — W g 120-61-6
¥ — R — TH (DBP) 84-74-2
W (-7 2T HE) AVE — WL ER
(DEHP) 117-81-7
W (+2EE) 4% — ¥k B 2432-90-8
AR g 8. 57-11-4
2-. (O 104-76-7
W R 506-59-2
— L 109-89-7
R 62-53-3
N-7 &4 3 — & B 62-75-9
N-T 78 25 — 70 f% 55-18-5
N- 7 % 2 o 25 4T 930-55-2
1,122-0 A7 )& 127-18-4
1,122-M &7k 79-34-5
ZREE 791-28-6
4.7 1010 C(lrganox 1010) 6683-19-8
4.7 1076 (lrganox 1076) 2082-79-3
5.4 MR



VAR IR AT O R AR i B R T B B BB AT, R SR
5 M R AT ORE B AR UL R B IR 3k A WY T SR B 1 B TR VB R YR
u%%] A AT R B O A R STRE . IE FHY IR A 5T U R R R A £

2 HY 2 UEAT, IR B BT R L3R R G R R Y B A T R
&%’%%ﬁ’“ﬁ?ﬁ Ry (BEMEMEE) TR EHWHER
MR EE, BETa & amhmm Ak,

R ZE DK Z 2 R #HAT IR B A

541 RBL& 4

PR WA T AR S, Mg ® R mEs” UF.

ZR A ER AR TR RN R A R FEL A
XA, MENEEZAR LTERFHREREKANE H

o 722G Y 2R A B K HA AR R ME IR T B9 A1 T 2 AT IR A R
Hoo FEXTAN[E VR Y 7= BEAT B0 AT, FT R R 2B [ v 1k 1 #E4T I
Yoo HATEA NI B M BRI E 7R, MESHGRAT
52 o 0 R

5.4.2 1 Bt

"] 52 ik RK BAR R MR e o A B R B i R e
FOMAIEOHA. 3 A6 ABYE A R; KRR ZRBREE
RIe Ryt B m Bk, E6 MNAUEHE RN BEEZ HEL, L
W E Iz iR kB

543 &I H

H LM E R E R BUR I IR AR B 4R B B R AT FOU e



A REBER B . B T REBURE AR BUAE A 2 & 5 ST
BRI MEFE—RNER, A ESSRELREY, KHH
TR AT HE—THERRE SR T RS R E
BORL A AT B L%, B AR IR A B 2 o R 38 e A ax 2P i
W A0 T A R R AT B A

5.4.4 RW 77k B I ik F WAk

7 A A A B ) & DL RS T ik e s A A, 5 4R
B e I s AR — B 18 ] DL SR R R R 4R B B R T ket
TEREFR, wREHYE T RBE A RT—2, Bl Hg
AT AT RBARE (H e R AT R i,
WG SR TR T A, B4R B R AR
T EAREE R, U R4 xR A B E IR IE L, T R B E
FEH AR AT A, SRR AR A R B T R AT 2 T T
FIAE, BEEHRE (BWER), BXE (EEAH. FREEEE).
TRMH. RNR., £EWR, AERFEE%; UHERHETETR
Bl EH. REMBEEEFHEZED.

545 RHWERLN

AT H A AET BYIR H B 24T 8 & 1T A6 &
XS AR AR R & B &\ & 1.5 g/day #9 SCT B 114 AET
fEE. AET {8 Fn 2B oy %% 4 5 8 BT B 20 AT BOR BOR 4
WP R s EREAEN T2 RBHERT, BUA#EEX
Al 50%; 4 R 32 BBy 4 A KA E n, (B4 A 1 1 Bk T 2 RAE AT,



AR R AN E A Y BB e e R R ﬁﬁAD%ME

et RE R AEANEHTEFEFZITE, UHE
aﬁ%ﬁ?%%iﬁk%%ﬂﬁﬁ%?% PDE).

5.5 B AR

P B 58 A X2 U T R - B T RE M R D 2 TR B
THEXFHMGT, HMFERWE TR L # 1T

N

el

T R R S e R B B AT R HE
%k% TR AT .

RSB mER KR E RN E R R, TEAH
miEE R e E LR R A e E AT RN, FE AW
AL o S0 BB BLHEAT AT AR, DAdn R 25 & AR 2 P R 1 20w o

6. RRERSIT L&MW TA

6.1 HHAWLLME T

6.1.1 55 4Fm T AT R B9 AR AT R Boe T BY 77| B2 4% 648 X &
MK,

6.1.2 HHMFNAXELHEIRUEHN T, T
. LHERY AR S TEAFET ARG (KHEHE

4--93/11/EEC # T4 %2 H 15 3E 0.01mg/kg 58 A&, Tag %
Y1 2 7183 0.1mg/lkg PR,

6.1.3 55 H M MK VEZ I E K (PAHs 2 PNAS) 4 it 19
o



6.1.4 ZF =P R EAT K — FIR B R L Av e

6.1.5 ZHUEFNREFUERANTERE THAE.

6.1.6 ZHHI 7 FEAREFANFSR, winERtE
R

6.1.7 SCEREH T £ B USP N (87) / (88), HEH
1SO 10993 AT & PN 41 A 4 JRRL 1 IR

6.2 A1 &R It

6.2.1 PDE %

REHA N EREAEL (BFEHRAEANE) , HREY
RETHBABHRAB I NWEEYE, F5ZREUAEEL
A B E (PDE) #THER, REZREMATFEGH LK
XK. uEHGRECEA R EAEAENE R,

ANGHAFAEE: D mxX. SEHEERFERHIH
PDE; 2) # i #H/THE ML 2Rk F= W PDE (B1K
Mt E 7% 5% ICHQ3C., Q3D, H#H5HE¥ELXEARFZ)

FEACHE ] NS FE Y B, 4 DEREK, ToxTree,
LeadScope, CCRIS, HSDB, TOXNET, RTECS, TOXLINE CORE,
TOXLINE SPECIAL, TOXBIO #2 TOXCAS, VL% B Bk W4 &
¥ 5E T RF.

6.2.2 SCT & QT %

BXE. EUEREELEARGFER BN PDE, H X Ki#(T
MAMEE AR, 7 XH X4 KM (Safety Concern

g



Threshold, SCT) #ATiFfs (fE % 25 EH SCT AR,

MTAXBMBR A ZeEHENRE, YEHENENT
SCT &, BU{E 2z W A H BUR 15, X% ey e] LA
BT 1t. THEE SCT UTHER B R FTEMHAT., AT
SCT BV 41 7 24T %

N GEREMETRERNZEY, WEHRABNE
/NF R Z W (Qualification Threshold, QT) B, H T EH#HATZE
A

£ E > 5% R &% P (Product Quality Research Institute,
PQRI) # % % N\ # F# SCT # 0.15pg/H, QT & 4 5ug/H . ICH
M7 (Assessment and Control of DNA Reactive (Mutagenic)
Impurities in Pharmaceuticals to Limit Potential Carcinogenic
Risk), DNA %% 2 iy TTC & 1.5ug/H; 5 PQRI 3% 0y i+ 5t
7 A0 BR A 4 57 89 SCT 48 [/

T EERERRNM R, o, N-Taif2 (N-nitrosamine). %
P75 )% (PAHSs =k PNAS) =% 2-3i % K 474 (2-mercaptobenzothiozole)
%, TAXRAULERMTETE, FRELMWENH ZEMRD
(EZRE.

6.3 S AT IEM B (Analytical Evaluation Threshold, AET)

ETZAMERME (SCT), URGYHI AWML, FHRA
e R A2 R & S B &, % SCT #fn 24 ik B E (AET); 4
EHARI AR T SRAEFEEEMVTHERETR/EE U

3y



BRRBBENFE, TERIURR W AET f1HE; siF 44
FaEF, By, TERfAERAIEFEHRAEEFMIT L NEH
rrERIEEURARER, TEZHEIHARTH AET it E;
®E, WBEBGNM T ENTHEES, 1HH AET R4 ME. T8 E
JE i % B 50% AET 61T B 2 547 & bR ayve b ] %, —
HFHBEAME. 4T GCIMS &, — ¥ RFA AET it EH 1/2
84 AET R A& ME, T RBAZHEIENRERT Z AR EK
S, AT R REUE S B ART R AAE IR B KT R E F
Z,

AT ok B A3 B S A it AET (80 7 42 B Fu /202 1 4,
FEMEHATE R R L2 E T,

T RGN, # SCT % 4 AET ry#E F K m T

AET () = (2282) x (SZ49)

AT BARE A, AR

AET () = () +(g5)

AT EARE A, XK

AET (2) = () + (%)

Plin: EARTEN 200 WA ER, GFHEEEAANEN
12 %%, 8 B E & 4 200mg. 5 K3 B89 AET 53+ 4 0.15
(pg/ B 2 (#F/K) xX00 (/) 0.2 (g/#f) =12.5pg/g.
% B GCIMS =, T E X 12, R XA 100ml 7574 B 50




N (109D, 49T B 3R BUK F AET s 418 4 0.625ug/ml,
BY, *f THRIGEF/NT 0.625ng/ml 4 4, TEHATLER R EM
5

6.4 T R B R LR ITEN

6.4.1 x T4 Mt AET o= 2 BUH, oA A 27 R BUH T &
2 A R /N, 72 J5 B0 HR AT 50 IR e o R A A2 T 4R B
YN R

6.4.2 x T & T AET Wy 2 B, F #E4T £ 7| 5046 A 7 A LL
B 'NNT, BT FE IR UA B2 R & ARE
Z. BRI RPN ARTREL NGB ALIH S E
XA (SAR) Wi\, ¥4 H e R EF & AR 231 57 = I
T QT 1, N FLE Mz B %1 I o v 4 B %2 7 52 B
IR R, 2 R B AR R B A KU e Bk B AR A
BHEXR (SAR) WX R, N&FEES TR+ #1T1Z
o] R B B A

B2, ERiFMENET R TR BUR I 3K 15 8 7 R U
&R, BUFT R B 8k R Bz A ag & s & WA R AE J5 By i A%
I o AT A R R 4R B R A

6.5 & MBS EERFN

wWREHMEERTAGHAFEHEE (PDE) = SCT A,
AN AR B ACE R AR A R e R A R

W REHY &2 T PDE, NIA AR B W8I AT BT~ &



HR e 2 S, EXMHERT, w#HilET PDE B
HYRTEHM, NN EEEHG E RS FE SR
ﬁﬁﬁxﬁﬁﬁ%%ﬁﬁ)%ﬁﬁ?ﬁ(%ﬁ%?iﬁﬁﬁi
SRy D) TR HEAT RS 5 3K 30 20 AT A A R B, 4R R T 45
ﬁ%&ﬁ%%A/”$SG'ﬁﬁ%%%Lﬁéﬁ,%%%ﬁﬁ
FRETREMN, wFaEL RN, BV TZRENN AT EE
KA (Ames) KI; wH Ames RXI 45 F A EE, MENF %
Bt A FEETREM,, NZE B e g~ FEE QT &,
o R # AT H I F A

6.6 K FM#t K & RIFH

I R R R g0 2 R BN & H RS 2 & M R 4 B T B T
HEERBIWRN, FAAENRERTBR LR ED W, &
PR & H Y R PR X A e Al MR A R A
BREREE.

7. 4R R

MR BRIGEBPNATHERE, NAMRMEERAERE
A BARARSFR T E 2 T A AU B IR A3 A &
A i o A 2R B AR

BERERG: REA TSGR AAEEMY RANEKRE
H, REUEEEERFHGNEA, BREEART: EAERA K
o CEMNRME) TEKRKRE., ZHALER RA L (AMNER
W) TERKE., FHAAATEAGWN (AWIEL TEHK



FRE., TEHEHERAGM (AMNRN T Hg I E 4 L
e, EREHEA L (AR TEERKRE., RAHF A
TR HE AR AR R R S

PEMBEMA: BEEHETREAMKRE, EFETXHD
AR ST E B — PR AR o X R AR R I R e TR A
R ALE A A AR TR I AR R P M RE

TERR: RaFTHERDER R - HEEERREAT RN E A
FEMK; REAREFNHFRERRARERE, LRBRITFHNA
B M A KM

WA T EREK: BFANT ERRRAT £, 2T X
iR 5 A BRI R R R M . s T AR AR T AR R4
WM, REERET mI k.

RBER IR £ RK &2 ERR AT R EINR-1,4-
REXRZIFEER. BT H5RAGKRAFEMEMN, WHEYERK
KR AR e R TP E RN REOEN R, EERTE A
A RREIRE R

ERCHBRE: REOE. AFAELE —FEN = TER
Mo —TLABRBRHNEERAMHBER TN, X—FEER
HA UMK, L. &R, LEHERBEA. ZTLAKRKRAS TR
Ve, AR E TR A Ak A R B AR, BRAKER, AR
948 e

HERK: et aEMaRTREN R, BRF LEEE



AERNENERNER SRR EEH 2 FEM D EL HEEWNE
FEET K, ERmEa R, BAERE, EATHGEY
R i b B B AR R

“WERE: Y FEEEARNAERAY, fEH A —F
ARGV E—A-FEBEREAE. HERNE, BRGELTH
MAACENEE, —FEEBETAEEE, RAE. WFRE
Ve RGN R K.

BRERE: 1 RERESHSNAERE, £RERMAKE K
EESHNamEMICEI A ERBR T REE L (FReAFE)
—BEARRFREMRN G THAREE, AR K E N
Y T R R A . RERE E AR R B TE], R e R A
)% (Polytetrafluoroethylene, PTFE) B Z. W& L JE-7<&
7 % £ F 4 (Fluorinated ethylene propylene, FEP) BERZ. 7
V-8 L% £ B4 (Ethylene-tetra-fluoro-ethylene, ETFE) & &
FRZE., BX K _FBRZ —#H (Polyethylene terephthalate, PET)
BIERE.

BHERE: " RERESHRNHELE, EREREN K
WURE—EEARAREMRNE 2 T EIE, AR DK E
AER B o e R R R A . AR A R AT ZF R (Parylene), =
—MrReLMENEELERENNE S TR . XKAALZIMEN
MIZ, BN _FERARESGERREREE NG TEEM KT
“ARKTHTE 2BV R AW EERE, Lt BE & MR8 &



B, BFERANKL, REERMAET.

RERE: ARERESHRWHEENE, RS REN XS
WABLHR, Mk, BREFARE - EEARGFMEBRRDY
B4 TR, ATEADREATNY R S A P EE., REBENE
SFMBTUEESRE. ARER. REX R-ALFES,

AH A B (Analytical Evaluation Threshold, AET): *
X EREXAFE U LR RE A (B0 = H R MR E
5, AREFHATHEENFETE.

AET f18: " &1 SCT t5®; 564 SCT (ng/H) i 4 7= &
BEFEFHE, P, ng/#. pgAl. pet; BRES S FE
AR ERHERXNMEE N ER AN THE, FlIm, nge,
Bl S p e E S AR BHILE; WEEHRE AET fhH. 247
FHEWREE (E2R LOQ) EK AET AT 4 < B <.

AET #A8: fxt BT #IA ¥ R B4 53z 1 ik o o A 77 &
M A AT it It A i —Fr r iR BB — AN
ARATES (TREN) BRWTRBYANLETF (RF) &
BAEE, R HATHTE A T d AET fEIHE T
AET £MH, Zit BB AF AU FE RGBT RER AET H1E;
WA SE, WA HRETENTRIY S ZEHHETER,

RAMBME (Safety Concern Threshold, SCT): 4 X 2
RERTIARE, BEYWALREGEARENE, ¥ A%
AN, SCTRENEZEE, FHWEEBNE; #HATHEEH



RETGHEAAEE L L FE N EZHYRETRE.

R B®ME (Qualification Threshold, QT): X4 X E &£ X
NMNABETWREERHYEERZEEY R, WLEFHTLELEERE
(FEEFITMF), BREREWHEEEMEERNR.

8. Mt

%ﬂ§¢1¢'lﬁﬁq E’] 77N 7]1] %IJ [u]m] ﬁp
BmEIR |UFRNHARESENYIR| CAS# ATREFTE MBI YIR | &
AT R AR AR A
Diak 1# NTFE AL FERE  (143-06-6  |[HE
RFF M o Bt 36y ulh S
(2-MBT) 2-30 2 0K FF g 149-30-4 A
1R # %] DM 2,2-Z R R EA 120-78-5 | Rk 2-FRE K I EN
A HVA-2 NN-B K #ZE X D kB L fE  [3006-93-7 | F B &
R ¥t 5| BZ “ETE _mRAETFRE 136-23-2 | TR ENAY
R 2t 7| EZ “LE_HmRAETRE  |136-94-7  |LEEENAY
R 3t 7| PZ —HE_HmREAEFHE  |137-30-4  |TREEMNAY
R# 7 DTDM 4,4 - — 5 X = "D off 103-34-4 | &
RBER T Rl 137-26-8 | FZWiH. EX T
H
W R E C 1333-86-4 |& £ FEEY R
9. 2 KR

D FAaEff 5B aRM B EFEEAE TR

- GRAT)

(EA&ZE (2012) 2675)

2) WEFH TSR 5 2R B R A A S R AR

S B GAAT)

(E X R d 2y o

W B E LR 1 £ 20154 % 40




) (FEAREMEZGHE) 2015 4 &N 9621, 9622

4) YBB00142002-2015 24 & 3% A+ 5 2 Wy 48 2 1 X e 4
B

5 ICHM7 (R1) Assessmentand Control of DNA Reactive

(Mutagenic) Impurities in Pharmaceuticals to Limit Potential
Carcinogenic Risk.
6) ICH Q3D Guideline for Elemental Impurities.
7) EMEA Guideline on Plastic Immediate Packaging Materials.
(2005)

8) European Pharmacopoeia (Ph.Eur) Chapter 3 “Materials
and Containers”.

9) United States Pharmacopeia (USP) Chapter 87, 88, 381,
1381, 1663, 1664.

10) Safety Thresholds and Best Practices for Extractables and
Leachables in Orally Inhaled and Nasal Drug Products, PQRI
Leachables and Extractables Working Group. (2006)

11) Comprehensive Determination of Extractables from Five
Different Brands of Stoppers Used for Injectable Products. PDA
Journal of Pharmaceutical Science and Technology 2009, 63

527-536.



12)Experimental Protocol for Qualitative Controlled Extraction
Studies on Material Test Articles Representative of Prefilled Syringe
(PFS) and Small Volume Parenteral (SVP) Container Closure
Systems. PQRI Parenteral and Ophthalmic Drug Products
Leachables and Extractables Working Group. (2011)

13) Perspectives on the PQRI Extractables and Leachables
"Safety Thresholds and Best Practices" Recommendations for
Inhalation Drug Products. PDA Journal of Pharmaceutical Science
and Technology 2013, 67 413-429.

14 ) The Product Quality Research Institute ( PQRI )
Leachables and Extractables Working Group Initiatives for
Parenteral and Ophthalmic Drug Product (PODP) .PDA Journal
of Pharmaceutical Science and Technology 2013, 67 430-447.

15 ) Extractables Characterization for Five Materials of
Construction Representative of Packaging Systems Used for
Parenteral and Ophthalmic Drug Products. PDA Journal of
Pharmaceutical Science and Technology 2013, 67 448-511.

16) Simulated Leaching (Migration) Study for a Model
Container-closure System Applicable to Parenteral and Ophthalmic
Drug Products (PODPs) . PDA Journal of Pharmaceutical Science
and Technology 2016, 70 1-46.



17) Jenke, D. Compatibility of Pharmaceutical Products and
Contact Materials. Safety Considerations Associated with
Extractables and Leachables. Hoboken, NJ. John Wiley & Sons.
2009.

18) Ball, Douglas J., Norwood, Daniel L., Stults, Cheryl L.M.,
Nagao, Lee M., ed.

Leachables and Extractables Handbook: Safety Evaluation,
Qualification, and Best Practices Applied to Inhalation Drug

Products. Hoboken, NJ. John Wiley & Sons. 2012.



