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Evaluation and Control of Genotoxic Impurities in Active Pharmaceutical Ingredients

ZHANG Huimin', LIN Jianqun', FENG Kangbiao®, DU Yougong', WANG Hong', SUN Yuan' (1.Department of
Pharmacy, Taizhou Hospital of Zhejiang Province, Taizhou 317000, China; 2.Zhejiang Starry Pharmaceutical Co., Ltd., Taizhou
317300, China)

ABSTRACT: OBJECTIVE To provide a general overview of the regulatory guidelines on the control of genetoxic impurities
in Active Pharmaceutical Ingredients, and provide some practical advices for following guidelines. METHODS Literatures
about the topic of genotoxic impurities from databases such as Pubmed, Medline, websites of EMA, U.S.FDA and ICH were
searched, then analysized and compared the current guidelines on this topic, and provided a controlling strategy for these
impurities. RESULTS The guidelines of EMA, U.S.FDA and ICH (current step 2) maintained consistent in critical principles
such as threshold of toxicological concern (TTC), risk assessment and the classification system for impurities. But the difference
on other aspects between current guidelines of EMA and U.S.FDA would get them difficult to be implemented in a consistent
manner for pharmaceutical manufacturers. and ICH M7, now the step 2 version, would provide a practical framework that could
be applied for the control of genotoxic impurities. CONCLUSION The current guidelines can not provide a perfect strategy
for the control of genotoxic impurities, and the ICH M7 that may replace the current guidelines of EMA and U.S.FDA, and will
provide a better way for the pharmaceutical manufacturers to control the genotoxic impurities.

KEY WORDS: genotoxic impurities; EMA; U.S.FDA; ICH M7

2 bt P R AR AT HLAR . oL TR
B 38 AR 2 AN ) T 24 ol
B, HE R RE, WEKTRIRET A
DNA AR, (R g 24 it o i o 7 1 2 i i

EZEE MY KSR, L B, 250
(0576)85199450

Tel: 15105864880
E-mail: suny@enzemed.com

E-mail: fwz0805@163.com

- 1160 -

Chin J Mod Appl Pharm, 2014 September, Vol.31 No.9

B 24 it 0 R RN e A R EE . A ORI R MR 2 T 1
RGP ROR, TR H LAAAERT . 2000 AERRHN
2y i it 7= P ZF & (European Directorate for the
Quality of Medicines and Health Care, EDQM)& %

TEIEVEE: MM, B, EEHI Tel:

P E AR 2522 2014 4E 9 H 55 31 3555 9 A



7£ 25 M1 375 (Pharm Europa) 1 3 3 i .90 Masi AL 55
P 2 Y, 2% SR TR P A A L P A A R PR T
FR RS, A 00 PP RS TRR 24 o v 5 AT o T B TR
JT (TR PR Mo FE T 1 151 D v A ast A s Ve R o), 22
SRR AR KR 24 L 2SR 0 IR AME B, 2
FEAG T 24 i 35t AL 25 1 2% 5T X RS DY Al 0458 56 ) I
o T BRYIERZ RN IR R g, HfEE
I MLAL Bt I TR AN BT AR Ak, IRAT VA L Bl 22 sl /D A7 A
Bt G e S e N RS S Ui LA
A AR R, PRI SRR A, Atk a2
JO )4 T A It — e g SR
1 BXREESMLREER
1.1 EMA BALE A i R i

2002 4, EMA fg 5t kA T gt s 2% iidR v
B 3ot bk 4 B BR JSE F L 7 .  LTKe a
BETE 5T Ry 2% T B A AH S LI 78 43 SE B R 9
FR) 3 A B 4 2% TR B AT 78 73 B B AH DS AL IE 48 1)
WAGBEE AT, JFRLE 245 5 F AR S R
LA R G AR AR A B 2 T U, [
BORWMIAAAA R IE 222 T2, NMIEFE#:
WERT KR T L2, AR, &0
VORE I A B 1 2% T 10 5% B KT BRAIR R BOR AT AT K
o L AR HELE RE AU DAV AN g PR 2R ik
PP 5L A% B3 PR 4% 0 U o o XU DA 2 Bt ok
TR B v A, SR A KUK E R
1/100 000(—4:R 70 4FFZEE T ZAE I,
10 5 ANA 1AL TREAE): A B RVEEH T2
S ST R AR ATL T )2 A Bk 2 i, HL A R 2 e ST
[f)771%5 ICH Q3C Sk f - -# g0,

2004 £, EMA R Jm A B 2y & b e
(CHMP) R AT 1 3gt4l B i B B #R 1), AR L
WAS, ZIEM MRS RIBARE, W “fKx
FR bnaf4r” AR YRR EHAAT”; Ak
s, WP R SR T2, &
L N T B R B AN AT B 58 AW R AL R I AR
JiE R R, TIN5 KR K& . T
$25% KUK 7K 148 K #8522 GV B (i (threshold  of
toxicological concern, TTC)¥% it f% 75 P44 i .
TTC {H i Munro - 1996 FEAR ¥ Gramer ¥ 3 Al
S HTAL 2 T NE A ORHR T, e I
A 29 i B 2R (US Food and Drug Administratio,
U.S.FDA) FHAEf dn e filb B AE IR . TTC 18

rhE BLACR 2% 2014 47 9 H 5 31 4555 9 M

JE AR AT ¥ A5 B0 P AL 22 ) A v 343 B
BT AT AL LA, R HE S
700 Z BRI B E R PEN A3 R T R
SN X B AR M BUR M R 5 T
FEUOK HA 2R 45 K (structural alerts). &5 51 K&
WAE B D F E A = r) TTC W E N
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241K B FETEAG TTC J )3 S TSR R 1 BR FE AN i
i 1.5 pged e BT IR, AW T R A
VEHEREZ I TAE . X b S o] 3 FH 48 e, R
WL F) 25 5 2 A4 (CPMP) BB I 22 4 TAE 4
(SWP)TEIL R AT SO “ 51 G @ SN
sty UM T A7 AE BIOET A AT AE 545 B P 4% 5, EDQM
BE— 20 W B AT S B B R, AT EORE
A B AN D6 51 SR, RN WA Ak BT 5
B B 22 ity 1) 388 A 1 4 s ) ), R OR ) SE [
2y W I 5T RN 4 i K 40 (PhRMA)$ H i < 9 1
TTC” &P, HILER % 5 PhRMA #2380 R
FEMSE AN, W& 1o 1M EL SWP 3 H B 22 b (g i
A REN TR B 2, T2y AN REEH .
F1 EMARZREEUREREF 2 TTC REE

Tab. 1 Stage TTC values described in EMA guideline on
the limits of genotoxic impurities

SRR LN i)

H AR R /ug

B CeE] 120
<1/1H 60
<3/H 20
<61MH 10
<124H 5

1.2 PhRMA E WP

PhRMA £ 7 T 55 45 244 2L I ) FH OC 11 154 2
PRSI R Bz BREEAR, B “ o031 TTC” v, T 2006
R EAL (IR 2RI 25 %) (Regulatory
Toxicology and Pharmacology)Z%&, H A2 #i458 L
ol

w2 AT oM TTC i 8l R I & B B2y st &5 M 20
BEHRFBRNE
Tab. 2 Permision daily intake for genotoxic impurities in
drug during clinical development based on stage TTC

B 5 22 I ) H A VHEA R/pg-d™!

0~1/H 120* 5% 0.5%°, HURMIRAE
>1~3 1A 40° 5K 0.5%°, HUE R
>3~6 MH 20° 5% 0.5%°, HUBALMH
>6~12 M H 10° 8% 0.5%°, BAME
>12 /A 1.5%

TE: a- B <10CIOTTAE N 93%: b= <107 [T Ak 93%, %5
I TR 70 4 c—FUA B PSP COF e BRCEAIRAED) T B 453 1, N M 4R I HE
TERMT B T4 00 . 5 Al — M T vk o

Note: a—probability of not exceeding a 107 risk is 93%; b—probability of
not exceeding a 107 risk is 93%, which considers a 70-year exposure;
c—other limits(higher or lower) may be appropriate and the approaches
used to identity, quantity, and control ordinary impurities during
developed should be applied.
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Tab.3 Comparison of the guidelines of EMA and U.S.FDA
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Tab. 4 Current guidelines on the control of genotoxic impurities
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Tab.5 Compare of the staged TTC in different guidelines

TTC {H/pg-d™
%5 M
IR 2 0~14 d >14d~1 ™H >1~3 4 F >3~6 I H >6~12 1 H >1~10 4F >10 £
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EMA 120 60 60 20 10 5 1.5 1.5
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Fig. 1 Risk evaluation decision tree for the control of genotoxic impurities
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Tab. 6 Stage TTC in ICH M7

PDE

RFSEIN [A] HiEA /ug-d™!
0~1 ™H 120.0
>1~12 4 H 20.0
>1~10 4 10.0
>10 fFE~A L 1.5

FT TTC {HfY) PDE i M T A 8L 51 e
Bt HEHZABEREA TN, SR AL RS
JRBR T2 TTC BREEAMNENAZAT A3 7 IRBERUE -

&7 ICHMT ZA#EHMRTRE
Tab. 7 Limits for multiple genotoxic impurities in ICH M7

FRELI i) HEEA i pg-d™

0~1 ™A 120
>1~12 1 H 60

>1~10 4 10(30")
>10 FE~2 5

e DT IRATT R By BORR A 0 2 3 4ERG, S B I A 5 )
AT B

Note: For clinical development up to 3 years, similar priciples could be
applied to marketed products with justification.
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Tab. 8 Control strategy for genotoxic impurities based on the classification system
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