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TE# £ NOAEL 7 LOAEL R I AME B, %% I 0y SARRE M (4
GLP AR A K sh 8k, A EAH ). YHZAREFER, XF 5 ICHS5R2)
o 0 3 7 0 R A0 I — BRI P R R B B8R, (E N R R R . Y
HEZ MR REIREHIES T4 — e, @ % RA&KEH NOAEL ( DL#E 4%
B —AMESEE SR ) R ke LOAEL (4054 iF& by ¥ AMIE) . B
BAE R B AR iR

wiFEE R AU ECHE, AT NS — AR R 8 F
HiE .

T2 FFH MEFL 094 &4 (MG ) R 8 TR R e a5 k. b
KWAMA A MEFL, TibH xR/ leff 2 &L vPH, T REL .
AR BB A FER B XS BT AR N IR R & T & RH AT
M, REEERRBEGHE/RZEE TERTH VMM (WEE MEFL) , ##
RXFMBHRRIGFE L FIT 6% BN 2 S R 48 st R, AR
Wik &R AP (£ MEFL) B9l 0L T, BRI R iz 7 3 /e K &
TMAREER. ESFMEMEEY, A= MAENENAEEHFT (F
B DAEFNT . HARRFNT ), X e M K B SRR 9 E & 55 B (AUC fo
Cmax) AT MRHD T %% & 7 25 {8 f~ % ¥ MEFL.

F 1 BRABFTERIEA MBS0 E0 76

R X PR AR 2w iy A B MEFL % MEFL
FT4 A (Acitretin) X X X
[ &) IEAR (Aspirin) X X

¥ 4 3 (Bosentan ) X

B4 % (Busulfan) X X X
I #-F (Carbamazepine ) X X X
Jifi 44 ( Cisplatin ) X

BB ( Cyclophosphamide ) X X X
[ ¥E ffr 3 ( Cytarabine ) X X

4 3E B ( Dabrafenib ) X

i W4 . (Dasatinib) X

# " (Fluconazole ) X X X
5-%. & "% wE (5-Fluorouracil ) X X X
# % (Hydroxyurea) X X X
& &% & (lbrutinib) X X
#i 7% % (louprofen ) X X

#F 5% (Imatinib) X
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% MEFL

4 PR (13- X 4 F B )

( Isotretinoin (13-cis-retinoic acid) )

X

X

H &8 ( Methotrexate )

e g B, (Pazopanib )

REHE (ZKTLNBAK)
( Phenytoin (Diphenylhydantoin) )

B L EAZ (Pomalidomide )

F| B F A (Ribavirin)

3% ¥ & ( Tacrolimus)

WA RE (Thalidomide )

FEHkEE (Topiramate )

BhFR (2RALEFR)

( Tretinoin (all-trans-retinoic acid) )

X |IX|IX|IX[X[X] X |[X|X

= B X B ( Trimethadione )

7 X B (Valproic acid)

%3 4E % (Vismodegib )

X|IX|X| X [ X|X[|X|X|X| X [|X|X
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1.3.1

P A (48R )
CAS %: 55079-83-9

[ DAgE SR

max = 3.8 (3.0/0.79)
AUC = 3.7 (13.2/3.6)
% c

max — 07 (06/083)
AUC = 0.2 (7.2/29.4)

jzﬁa NOAEL ﬁ(E& LOAEL ﬁ NOAEL ﬁg LOAEL JHE EEN

A& FE AR Vil & g c NOAEL/A. R

Crnax Crmax L& Crmax Crnax &) ABaé LOAEL/A

AUC AUC AUC AUC

7.5 mg/kg 15 mg/kg 15 mg/kg 0.2mg/kg |0.6 mg/kg |0.6 mg/kg: |50 mg NOAEL: BT % A

%o %o e, %o %o =20, BB |(0.83mglky, | AR R AR

GD7-16 GD7-16 B Ry K GD7-19 GD7-19 I, FH% 129.4mg/m?) |Cmax = 1.9 (1.5/0.79) A F

(Kistler) (Kistler) (Kistler) (Kistler) AUC = 1.8 (6.6/3.6) (¢

30 mg/kg: 2 mg/kg: AR F #, Be)

max = 1.5 Crmax = 3.0 JB5E B RIRE PK [ RIKEPK B, AF |&: max = 0.2 (0.2/0.83) FEMRK

pg/mL@ pg/mL? . BEf  HE BAE MR, |Cmax=0.79 |AUC=0.08(2.4/29.4) |#/ =4

AUC=6.6 |AUC=132 |RE®K MR E B |g/mLP (HH

pg-h/mL? pg-h/mL? Hpter s,  |AUCo2an:  |LOAEL: B )

KEw®H 3.6 pghiml® | X

a: A5 mglkg B & E SMESF 2] (Brouwer) @ A % B B M4 2| Crw=~1.0 pg/mL, AUC=4.4 pg-h/mL.
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b: BRFFEARLHLK. HEAHAARMAESME (£E FDA) : Crax=0.786 pg/mL, AUC(-24n) = 3.569 pg-h/mL.
C: TEHRZ R PKBAEHI T, Crax h{EZ 2T molkg 15, AUC W {EZ 2T mg/m?it 5.

2% W

Brouwer KR, McNamara PJ. Influence of pregnancy on the pharmacokinetic disposition of two aromatic retinoids (etretinate and acitretin) in the rat. II. Single and
multiple oral dosing studies. Drug Metab Dispos. 1989;17:652-5.

FDA, United States. Approval package review of NDA 019821, part 01 (28 Oct 1996), page 86.

Kistler A, Hummler H. Teratogenesis and reproductive safety evaluation of the retinoid etretin (Ro 10-1670). Arch Toxicol. 1985;58:50-6.

TP BT 5F X
FDA. Pharm/tox review of NDA 019821 (08 Jun 1988), page 13. [X 5 % T ikl & R 48 ¥, 5 Kistler and Hummer. 3§38 81K 36 2 B — MRS, ]
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LB A (FE EAk)
CAS &: 50-78-2

#er, w

pg-h/mL!

7 % LOAEL

jzﬁa NOAEL ﬁ: 8 LOAEL ﬁ NOAEL ﬁ LOAEL AHE BN
& vilh=3 AR A& & % c NOAEL/A o
N N max Eﬁ

Cmax Cmax ki/w.\ Cmax Cmax k‘;j{l.n AUC LOAE I_/A
AUC AUC AUC AUC
125 mg/kg 200 mg/kg Nakatsuka |350 mg/kg AER: T 650 mg ] =] T A P ] DG A 4
%0 % (200 mg/kq): | & & SR E (10.8 mg/kg)  |NOAEL: P (KA BR)
GD6-17 GD7-17 wHaHE:  |GD7-19 i RE S H4h — %k KR By IR P L JR A
(n=20 (n=20 MAEAEE, |(n=20 = B K A O AR3900 |Cmax= 3.5(25/7.08) |24 515 £ H A
SD) SD) JEaL, B INZW) MEFL % 3. mg AUC =0.1-0.5 A2 E M
[Gupta]? [Nakatsuka]® |/, ®7#  [[Cappon]f (4 X 2294 (6.6/48.3 to 25.3/48.3) | &1 T I &] Ik

&, IRk mg/m?) %1 WEREKT
[ ] DT AR [ ] U Ak Fr, FAEFe |F A IE Ak Crmax = 32.4 EETR, &
Cmax = ~25 Crax = ~40 JhE R E B | TR E I [ &] G Ak (350/10.8) o, & KA B
pg/mLP pg/mLP H; B AR PK %3 Crmax= 7.08 AUC =138 T
AUC=6.6- |AUC=105- |[#/r pg/mL (4200/2294)
25.3 pg-h/mL? |40.5 pg-h/mLP KA B AUC (0-24n) = KB

Gupta Crmax = 490 48.3 pg-h/mL" |LOAEL: MW = 138.12
K A7 B K A% B (250 ma/kg): |pg/mL9 KE g/mol

max = 132 Crmax = 211 T, MA |AUC = 4865 K A7 B max = 5.6 (40/7.08)

pg/mLe pg/mLe HE, & |uh/mLo Cmax=45.2  |AUC =0.2-0.8 T ] I A
AUC =8333 |AUC =13,333 |, &F1K pg/mL! (10.5/48.3-40.5/48.3) [MW = 180.16
pg-h/mLY pg-h/mLY B AE )k AUC = 1448 | # g/mol
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j:Ea NOAEL ﬁ:E& LOAEL ﬁg NOAEL ﬁg LOAEL AHE EEN
FE FE AR FE FE % c NOAEL/A o
N S max Eﬁ
Cmax Cmax kfm Cmax Cmax k‘;j{l_. AUC LOAE L/A
AUC AUC AUC AUC
Ji A B
W, &&, K A% B
HRRW, NOAEL:
JEE, RAL KE
B LR, & Cmax. 2.9 (132/45.2)
& A 2 1 AUC: 5.8
N =g (8333/1448)
#, % & #
S max.  10.8
DH, ¥ X (490/45.2)
FAR, £ AUC: 3.4
AKE A (4865/1448)
B R
A, R RE LOAEL:
& RKE % KE
K Cmax. 4.7 (211/45.2)
AUC: 9.2
(13,333/1448)
il
LOAEL * # &

a: Nakatsuka F11 Fujii 4 4 #9 %+ Sprague Dawley X B.# NOAEL %100 mg/kg; b AL 4545 i 2 24K 5 o+ 5 5 #9 NOAEL.
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b: Sprague Dawley K& §.200 mg/kg 0 A7 & Tt s L FR &1 (Wientjes) @ Cmax =40 pg/mL ( B WU E 15715 ) ; AUC=629-2430 pg-min/mL ( & 3
1% %10.5-40.5 pg-h/mL) . 4 7] $k 1% Wistar K B 47 7 5] & k200 mg/kg # Crmax 213 (Higgs) .
c: *f Sprague Dawley X §.200 mg/kg = iR & T4 & {E th /M (Wientjes) : Coax=211 po/mL (X 5) ; K4REKFEH AUC {8, Wistar & 200 mg/kg
& T (Higgs) PAK Fischer A .90 mg/kg 7| & T 8 K7 B Crax #i 3  FT3K 5 H ( Kapetanovica) .
d: xt Fischer A B2 0 % F90 mg/kg/ X 7= D15HH 4R 45 (& th 4N ( Kapetanovica) : AUC = 6000 pg-h/mL. & &% 2%t AUC 4R 41E 4 6.0 pg-h/imL, {E3X
EHEla i E T —%. RIEELla HAGE TS REMGRGE N AUC H5319 pg-h/mL (AMAGHE ) 5 B Ak 4 18 52 FF b R %2 6000 pg-h/mL.
e: Gupta 34 7 7 Sprague Dawley K B, # # LOAEL #4250 mg/kg; I 4L 4R 4 8 2 24N 36 4 5 i LOAEL.
f: A& #Z Cappon By %3, B 41ZiR 36X 1HE 6 ICH S5A7 ., 7 7 #k 1% X< NOAEL .4 %200 mg/kg # %3 (McColl, Schardein) , {E3ixX 2biX 3 ¥ F
ICH S54 A BT #:4T. McColl 4 T I+ & IS Ak 72200 mg/kg 7| & T /N (18%, *TEE414.5% ) #0413/ L An (93%, <tHEZI56%) , {Eix gl K
&% 5. Schardein 3 % #2200 mg/kg/day 7| & T & F# W B b, ERZA EH HEREF K.
g: NZW %% 0 42550 mg/kg/ X J& = D3MH R4 (& th #M 48 (Marangos) : Cmax=70 pg/mL, AUC = 695 p-h/mL. 75 B2 R TE#ATH 4N, B ARG
RN MR B F .

h: k4251000 mg & B4R & ESME EHANH 425 — K. F K 4256.K (Schurer) : Cmax=10.89 pg/mL, AUC=12.38 pg-h/mL. ¥k 4425 5 89 Crnax 7 B
RERESTH Coae BAHLFZHE (H05/0E) EFEAUTHARABFTHEER: FMR=1(1-eF2), H k=0.693/tV2, t2=05/NE, tau=4/NEf. 3T
AUC 2an), ¥ 59K 4251000 mg 7| & T 4y AUC 413 Z 5 5K650 mg HF e LA6 (24/NEF IR KIEEAE ) . 7 k454 25 7| & #1500 mg # £ 3

( Nagelschmitz ) .

i: AR 251000 mg 7| E TR EINE ZFANE —K. B R4E2565k (Schurer) : Crax=53.5 po/mL, AUC=371.32 pg-himL. 3T Craxs 1 LA
THEATPHENERETFHLI: FFR=1UQ-e*2), H k=0693/tYs, t%=2.0/Ni, tau=4/Nit (BT, 1/(1-e1386)=1/(1-0.25)=1/0.75=1.3) . *I-F AUC(.
2an)> FFEK 4251000 mg 7| & T #5 AUC 4hifE £ #1650 mg K LL6 (24/MBf Wi KHEFEA &) . k154257 & £500 mg %4 (Nagelschmitz) .
j: TEEPK HIEHEILT, Crax b2 2T mg/kg 5, AUC 23T mg/m? it5.

5% W
Cappon GD, Gupta U, Cook JC, Tassinari MS, Hurtt ME. Comparison of the developmental toxicity of aspirin in rabbits when administered throughout
organogenesis or during sensitive windows of development. Birth Defects Res B Dev Reprod Toxicol. 2003;68:38-46.
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Gupta U, Cook JC, Tassinari MS, Hurtt ME. Comparison of developmental toxicology of aspirin (acetylsalicylic acid) in rats using selected dosing paradigms. Birth
Defects Res B Dev Reprod Toxicol. 2003;68:27-37.

Kapetanovic IM, Bauer KS, Tessier DM, Lindeblad MO, Zakharov AD, Lubet R, et al. Comparison of pharmacokinetic and pharmacodynamic profiles of aspirin
following oral gavage and diet dosing in rats. Chem Biol Interact. 2009;179:233-9.

Marangos MN, Onyeji CO, Nicolau DP, Nightingale CH. Disposition kinetics of aspirin in female New Zealand white rabbits. Lab Anim Sci. 1995;45:67-9.
Nakatsuka T, Fujii T. Comparative teratogenicity study of diflunisal (MK-647) and aspirin in the rat. Oyo Yakuri. 1979;17:551-7.

Schurer M, Bias-Imhoff U, Schulz HU, Schwantes U, Riechers AM. Lack of influence of glycine on the single dose pharmacokinetics of acetylsalicylic acid in man.
Int J Clin Pharmacol Ther. 1996;34:282-7.

Wientjes MG, Levy G. Nonlinear pharmacokinetics of aspirin in rats. J Pharmacol Exp Ther. 1988;245:809-15.

R SH X

Higgs GA, Salmon JA, Hendersonn B, Vane JR. Pharmacokinetics of aspirin and salicylate in relation to inhibition of arachidonate cyclooxygenase and
antiinflammatory activity. Proc Natl Acad Sci. USA. 1986;84:1417-20.

McColl JD, Robinson S, Globus M. Effect of some therapeutic agents on the rabbit fetus. Toxicol Appl Pharmacol. 1967;10:244-252.

Nagelschmitz J, Blunck M, Kraetzschmar J, Ludwig M, Wensing G, Hohlfeld T. Pharmacokinetics and pharmacodynamics of acetylsalicylic acid after intravenous
and oral administration to healthy volunteers. Clin Pharmacol. 2014;6:51-9.

Schardein JL, Blatz AT, Woosley ET, Kaump DH. Reproduction studies on sodium meclofenamate in comparison to aspirin and phenylbutazone. Toxicol Appl
Pharmacol. 1969;15:46-55.
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ARRERH (ATRA) , ¥ B
CAS &: 302-79-4

Cimax = 0.8 (0.30/0.394)
AUC = 0.9 (0.50/0.537)

R
max = 0.8 (0.300/0.394)
AUC =12

(0.622/0.537)

j:ﬁa NOAEL j:ﬁa LOAEL ﬁ NOAEL ﬁg LOAEL AHE B e
& Ziilh-s AR & A& % c NOAEL/A o
N y max i ﬁ

Cmax Cmax k% Cmax Cmax kﬂ AUC LOAEL/A
AUC AUC AUC AUC
5 mg/kg 10 mg/kg 53, HUE |2 mglkg 6 mg/kg Ba1F® U |45 mg/m? &k |NOAEL: %
Zgs Zas iR iR/ G = %o fERR WKLY | AR A
GD6-15 GD6-15 AL, |GD6-18 GD6-18 A WRE Cmax = 0.4 (0.15/0.394) | & 5%
(Wistar) (Wistar) BB [Tzimas, 1994] |[Tzimas, |[F#fL, & |Cmax=0.394 |AUC=0.5(0.25/0.537) |#t, &
[Seegmiller]  |[Seegmiller] 1994] FREE L,  |pg/mLd I PK

Cmax =0.10 Tow JAUC=0537 |4 4
Cmax=0.15  |Cmax =0.30 pg/mLe Cmax=0.30 |#, &M (g h/imLe Cmax = 0.3 (0.100/0.394) | /& 1& #%
pg/mLP pg/mLP AUC@-24ny =  |pg/mL° HEE, JF AUC = 0.4 F B iF
AUCpsn =  |AUCp.sn = 0.50 0.207 g h/mLS |AUC sy = | H (0.207/0.537) oy B
0.25 g H/mL? |pg h/mLP 0.622 I8 .

g h/mL® LOAEL:
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a HAETRGFRE SR, SREALHELRFELE TR, FHUMRAWALREY PK BEITHEEFLL.

b:  Wistar X BT GD9#¥ k% 1% F5mg/kg & # #hif 2 SLFr{E ( Tzimas 1997 ) : Crax = 0.15 pg/mL, AUC(o.gny = 0.25 g hi/mL. T GD12#.% 476
mg/kg J& #2518 3 1 & B AE T FK4F (Collins, 1995) @ B Ml th 4 7% Cmax=0.320 po/mL, AUC(.80=0.820 g h/mL; 4 K #256.K & 1 03k b, ¥ 3K 1%
(Collins 1994, 1995) : Cmax = 0.046%0.052 po/mL, 48 S H, AUC(0-24n=0.098 g h/mL 2, AUC 0-10n=0.090 pg h/mL.

c: W+ % T GD12# kA 1 46 mg/kg J& th4M R T FR{E (Colling 1995) @ H | i 4 B143 2| Crmax=0.300 pg/mL, AUC(0-6=0.622 g himL. 3%+ ®E X
256K 251X 5 F7 % B AR 0, 7T 7545 2 (Collins 1995) : Cnax=0.110 po/mL, AUC(010=0.281 g h/mL; 5 A X (Tzimas 1994) : Cmax=0.105 pg/mL,
AUC(o.24h):0.321 (8 0] h/mL.,

d: HRAZhEH PKHHE (EEHRHS) .

5% X W

Collins MD, Tzimas G, Burgin H, Hummler H, Nau H. Single versus multiple dose administration of all-trans-retinoic acid during organogenesis: differential
metabolism and transplacental Kinetics in rat and rabbit. Toxicol Appl Pharmacol. 1995;130:9-18.

Seegmiller RE, Ford WH, Carter MW, Mitala JJ, Powers WJ Jr. A developmental toxicity study of tretinoin administered topically and orally to pregnant Wistar rats.
J Am Acad Dermatol. 1997;36(3 Pt 2):S60-6

Tzimas G, Birgin H, Collins MD, Hummler H, Nau H. The high sensitivity of the rabbit to the teratogenic effects of 13-cis-retinoic acid (isotretinoin) is a
consequence of prolonged exposure of the embryo to 13-cis-retinoic acid and 13-cis-4-oxo-retinoic acid, and not of isomerization to all-trans-retinoic acid. Arch
Toxicol. 1994;68:119-28.

Tzimas G, Thiel R, Chahoud I, Nau H. The area under the concentration-time curve of all-trans-retinoic acid is the most suitable pharmacokinetic correlate to the
embryotoxicity of this retinoid in the rat. Toxicol Appl Pharmacol. 1997;143:436-44.

US label tretinoin.

GRANE: e =P

Collins MD, Tzimas G, Hummler H, BUrgin H, Nau H. Comparative teratology and transplacental pharmacokinetics of all-trans-retinoic acid, 13-cis-retinoic
acid,and retinyl palmitate following daily administrations in rats. Toxicol Appl Pharmacol. 1994;127:132-44. [PK data after 6 daily doses]

Kochhar DM, Christian MS. Tretinoin: a review of the nonclinical developmental toxicology experience. J Am Acad Dermatol. 1997;36(3 Pt 2):S47-59. [review
article of other papers already cited]
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Tembe EA, Honeywell R, Buss NE, Renwick AG. All-trans-retinoic acid in maternal plasma and teratogenicity in rats and rabbits. Toxicol Appl Pharmacol.
1996;141:456-72. [single dose teratology and PK at >20 mg/kg]

FDA, United States. Pharmtox review of NDA 021108/S000 (31 Aug 2000), page 16,26. [p. 16: same study as Seegmiller; p. 26: review mentions “only a modest
increase in intrauterine death” at 2.5 mg/kg in an oral rat developmental toxicity study, but there are no study details to allow confirmation].

US label tretinoin. [fetal resorptions and a decrease in live fetuses were stated as findings in all species studied, but the dose at which these occurred was not
mentioned]
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P A
CAS &: 147536-97-8
A B NOAEL AR LOAEL % NOAEL |#®& LOAEL
vilh-s & AR A& A& g A
Conax Crnax £, Crnax Crnax [
AUC AUC AUC AUC
60 mg/kg 300 mg/kg HE A 1500 mg/kg/ X | K # & T
Z o %o 300 mg/kg: #HELEAAL (1F) (750 mg/kg  |LOAEL
GD6-15 GD6-15 1500 mg/kg: #BEXE 14 (14% ), |BID)
(XE FDA,p. | (XE FDA, p. |F48/N, ASEF T EAERERE (1 %o
39, 155) 39, 155) %) BERE (TaFE N, |GD7-18
BH R, REAKREENRTE, & |(£E FDA, p.
Ciax = 4.5 ng/mL? |Cax = 16.25 REFER#E, WERTH) 66)
AUC =13.2 pg/mLP
ng-h/mL? AUC =535 RI T T B R W RE1T (PPND#|  |Crmax = 1.435
pg-h/mLP B4): °© pg/mLe
300 mg/kg: #HELE A4, LR, /IR |AUC =277
pg-h/mLd

a: HIRARZE 04T 438200 mg/kg 1004 JE ¢ 4 & E #9448 (£ E FDA, p.78) : Cmw=15 pg/mL, AUC=44 Lg h/mL.

b: #YR %% 0 4T 3 4 38200 mg/kg #1600 mg/kg 109K J& 1 3 414 y 3 ( 2 [E FDA,
g h/mL; 72600 mg/kg 71 & > Cmax=20 pg/mL, AUC=82 g h/mL.

C: R NFARFAEEEGHERLHITH PPND K% H, 40117 PNDA4SE, 120 mg/kg 7 & T A3E 41T X T W EBLXE 4 (#£[E FDA, p.

58) .

p.78) : 7£200 mg/kg 7| & T, Cmax=15 pg/mL, AUC=44

d: HIRZ LM %2 04 F I AEHE1500 mglkg/ K, RG22k (R750mglkg) , %2518 f@5-6/N0, 412K )G, ¥ ENl(E (£[E FDA, p.

78) :

Cmax=1.435 pg/mL, AUC =27.70 pg h/mL.
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5 X
FDA ,United States. Pharmacology Review NDA 021290 (30 Aug 2001).
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B %
CAS &: 55-98-1
A B NOAEL | AR LOAEL ﬁg NOAEL ﬁg LOAEL AR E @ BEEY
& 7k AR 7l =8 7l =8 % c NOAEL/A o
y y max i ﬁ
Cinax Crnax &) Cinax Crnax &) AUC LOAEL/A
AUC AUC AUC AUC
K 3 mg/kg 3mg/kg: |1.3mgkg  |3.6mg/kg B AEHE v |4 K 4-8 mg (0.06- |[NOAEL: AT &%
NOAEL Bz 0% | BERE  |(15.6 mg/m?) |(43.2 mg/m?) |fufEiE 4547 (0.13 mg/kg, 2.4- | KR BRIt
GD12 2 Q! 2 Q! B, FFfa]4.7 mgim?) K% £ NOAEL  |fER
(18 mg/m?) 10 mg/kg: |GD7-14 GD7-14 iR kA =D %, d MEFL #j
[Dodo] ik & &£ 21| [Somers] [Somers] Cmax = 10 (1.3/0.13) [NOAEL
B AR A0 B B AUC =33 B R
Cmx=0.84  |E/% K E| R PK KB % PK X T8mg A&  [(15.6/4.7) %, X
pg/mLP B B Cmax=0.128 KRAEE
AUC =270 (30 mg/kg: pg/mLe LOAEL: NEEK
by h/mLP KR AUC=0.529 e i H 2%
Bk Ao B pg-h/mLe Cmax = 6.6 %, W%
W (0.84/0.128) AEHT
AUC =51 A FAK
(2.7/0.529)
% d
Crax = 27.7
(3.6/0.13)
AUC =9.2

(43.2/4.7)
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a AR, AFFE—MEA-_FEATBRBENRE QM ZHMEREN, EATERER. DAZRRFHNAHTORE &, A TEMEEMR G 0K
Yo DA B e &2 T 1% Mk 40 e ot 0 AR R

b: ZHKE (MEFY) £20%F1lmgky BHZEHREMEHNSE (XE FDA) : Cnax=0.28 pg/mL, AUC=0.9 pg h/mL.

c: ¥42-6 mg 7| & 5% E P A HATA EAEN (E2mg) B FHEESME (Cne=0.03 pg/mL, AUC=0.130 pg-himL) , DAECHK 5 — Uik $4-8 mg 7| &
0 B BT HAT R EAEN (£4mg) JEthHMEEI /M (Crax=0.068 Lg/mL, AUC=0.269 pg-h/mL) (2 E#.845, Ehrsson) .

d: EERPKHEWHEIRLT, Crax tLEZZET mokg 13, AUC T mg/m2it3.

5% X W

Dodo T, Uchida K, Hirose T, Fukuta T, Kojima C, Shiraishi I, et al. Increases in discontinuous rib cartilage and fused carpal bone in rat fetuses exposed to the
teratogens, busulfan, acetazolamide, vitamin A, and ketoconazole. Hum Exp Toxicol. 2010;29:439-50.

Ehrsson H, Hassan M, Ehrnebo M, Beran M. Busulfan kinetics. Clin Pharmacol Ther. 1983;34:86-9.

FDA, United States. Pharmtox review NDA 020954 (04Feb1999), page 11.

Somers GF. The evaluation of drugs for foetal toxicity and teratogenicity in the rabbit. Excerpta Medica International Congress. 1969;181:227-34. [Proc Eur Soc
Study Drug Toxic. 1969;10:227-34].

GRANE: e =P

Bishop and Wassom. Toxicological review of busulfan (Myleran). Mutat Res. 1986;168:15-45.
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R dike
CAS §: 298-46-4
jzﬁa NOAEL kﬁﬁ. LOAEL ﬁg NOAEL ﬁg LOAEL AHE EEaH
& 7= AR 7l =8 7l =8 % c NOAEL/A o
N N max Eﬁ
Crmax Crmax & Crmax Crmax & AUC LOAEL/A
AUC AUC AUC AUC
200 mg/kg 400 mg/kg 400 ma/kg KA E 225 mg/kg  |F E3£450 |F =800 mg, |NOAEL: ANZBZE
%0 %o GD4-14 NOAEL GD5-12 mg/kg &N | R2K AR RIEE
GD7-18 GD4-14 [ E FDA [%:E FDA |[XE FDA |%/% (1600 mg/  |Cmax=2.8 (33/11.7) |4, 57|
[Vorhees]? [£E FDA 1967] 1967] 1967] GD5-12 x) AUC=2.4 (547/232) | & L. % .
1967, Vorhees] | /=
Crmax=29 225-450 Crax=11.7 %
Cmax=33 Cmax=65 600 ma/kg g/mL® mg/kg # & |pg/mLY A £ NOAEL
Hg/mLP g/mLP GD7-18 AUC - THF% |AUCe.
AUC 0-24 =547 | AUC - SD A& & 24n0)=267 R 24m=232 LOAEL:
pg-h/mLP 24n)=1094 [Vorhees] pg-h/mLs  PRURAERE |pg-h/mLd KE
pg-h/mLP BN e 3w, bl Cmax=5.6 (65/11.7)
% 3 Jm AUC=4.7
(1094/232)

650 mg/kg

[US 31 41 #

FRETHEL max=2.5 (29/11.7)

R AUC=1.2 (267/232)

WY R 3 K IR

a: kB Vorhees #y ¥R Bl T # 2 NOAEL, FH %4 th £ 5 FDA H T &R0 F fnit 40, FDA HiF 4 23 49 NOAEL 300 mg/kg.

60




ICH S5 (R3) #&5 5N

b: Sprague Dawley # P K B 5k £ 1 457200 mg/kg J& B 4 E 5 52 MFE (Shi) :© Crex=32.7 pog/mL, AUC(0-24=32.8 mg min/mL (547 pg-h/mL).

C: HEHLK ¥R O 45T 80 mglkg )5 BT 13 4R 4 # 4N (Kourmaravelou) : Crax=10.4 pg/mL, AUC(0.24n=94.8 pg-h/mL. 7] 745 3k & Abushammala
7| 2 %720.6 mg/kg By %idE. K JH Kourmaravelou fy #(#E & B 4% 7| & E 831 LOAEL, HBRME/NIMETRE (<3F) .

d: kB FTL#ELF7F A #1600 mg 7| & T8 LAME ( £[E FDA 1996) . Crax=11.66 pg/mL, AUC=232.27 pg-h/mL.

5% X

FDA, United States. Pharmtox review of Tegretol NDA 016608 Part 02 (19 December 1967), page 5.

FDA, United States. Approval package of Carbatrol NDA 020712 Part 02 (23 December 1996), page 33.

Koumaravelou K, Adithan C, Shashindran CH, Asad M, Abraham BK. Effect of honey on carbamazepine kinetics in rabbits. Indian J Exp Biol. 2002;40:560-3.
Shi L, Dang XL, Liu XY, Wei HM, Yang MM, Zhang Y. Effect of Sophora flavescens on the pharmacokinetics of carbamazepine in rats. Arch Pharm Res.
2014;37:1617-23.

US Label Tegretol.

Vorhees CV, Acuff KD, Weisenburger WP, Minck DR. Teratogenicity of carbamazepine in rats. Teratology. 1990;41:311-17.

GRANE S =D

Abushammala I. The effect of pioglitazone on pharmacokinetics of carbamazepine in healthy rabbits. Saudi Pharm J. 2015;23:177-81.

El-Sayed MG, Aly AE, Kadri M, Moustafa AM. Comparative study on the teratogenicity of some antiepileptics in the rat. East Afr Med J. 1983;60:407-15.
Tolbert D, Cloyd J, Biton V, Bekersky |, Walzer M, Wesche D, et al. Bioequivalence of oral and intravenous carbamazepine formulations in adult patients with
epilepsy. Epilepsia. 2015;56:915-23. (PK data for oral carbamazepine was similar to cited data, AUC is invariant across dose levels.)
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iz

CAS &: 15663-27-1

A B NOAEL A B LOAEL % NOAEL % LOAEL TR
FE FE AR A& FE R

Cmax Cmax kﬂ Cmax Cmax i%

AUC AUC AUC AUC

Wistar X B, T GD6. |Wistar X . 7£ GD8 [fafF2t =% £ |K# < NOAEL |K# < LOAEL |K# 2|
8. 1181408 i 410.3| B 115 % 471 ., FANEERE
mg/kg (Keller) mg/kg (Keller) | &%k

Cmax:0.32 ug/mLa Cmax:1.08 l.g/ml_a
AUC=0.25 pgth/mL?  |AUC=0.85
Lg-h/mL?

a: HEME Donryu K BCHOR IR IS I 4TI 405 molkg Bt (93 ) (B 4ME (Tamura) @ Crmax=5.4 po/mL, AUC(.inn=254 pg min/mL (4.23 Lg h/mL).

2% X W

Keller KA, Aggarwal SK. Embryotoxicity of cisplatin in rats and mice. Toxicol Appl Pharmacol. 1983;69:245-56.

Tamura T, Imai J, Matsukawa Y, Horikiri Y, Suzuki T, Yoshino H, et al. Pharmacokinetic behaviour of cisplatin in peritoneal fluid after intraperitoneal
administration of cisplatin-loaded microspheres. J Pharm Pharmacol. 2001;53:1331-9.

WO BT SE X

Chen Y, Brott D, Luo W, Gangl E, Kamendi H, Barthlow H, et al. Assessment of cisplatin-induced kidney injury using an integrated rodent platform. Toxicol Appl
Pharmacol. 2013;268:352-61.

Darwish MA, Abo-Youssef AM, Khalaf MM, Abo-Saif AA, Saleh IG, Abdelghany TM. Resveratrol influences platinum pharmacokinetics: A novel mechanism in
protection against cisplatin-induced nephrotoxicity. Toxicol Lett. 2018;290:73-82.
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Okada A, Fukushima K, Fujita M, Nakanishi M, Hamori M, Nishimura A, et al. Alterations in cisplatin pharmacokinetics and its acute/sub-chronic kidney injury
over multiple cycles of cisplatin treatment in rats. Biol Pharm Bull. 2017;40:1948-55.

Sekiya S, lwasawa H, Takamizawa H. Comparison of the intraperitoneal and intravenous routes of cisplatin administration in an advanced ovarian cancer model of
the rat. Am J Obstet Gynecol. 1985;153:106-11. [No Cmax 0r AUC values were reported. Substantial differences in PK were noted between the intravenous and
intraperitoneal routes]

Toro-Cordova A, Flores-Cruz M, Santoyo-Salazar J, Carrillo-Nava E, Jurado R, Figueroa-Rodriguez PA, et al. Liposomes loaded with cisplatin and magnetic
nanoparticles: physicochemical characterization, pharmacokinetics, and in-vitro efficacy. Molecules. 2018;23(9). pii: E2272. doi: 10.3390/molecules23092272.
[PK following 6 mg/kg intravenous cisplatin:  Cmax = 21.3 pg/mL, AUC o) = 7.49 g h/mL kg, which is 2.25 pg h/mL in 300 g rats.]

W48 PK P83 I &
EE: qHTHERRE PK SIEX A B8y 3E. Chen 9% E4MELSEE, Darwish Bk MIER S X R EH 4, T Tamura NEF 75 EFD
RIEMAE (Wistar) TR KRS F (Donryu) . FH# k4 25 FofE I £ 4T 46 25 8 PK A AT £ 5] (Sekiya, etal., 1985) , #k(f  # Ik 2 09 4%

ZEXH | % | ANE Cmax (ng/mL) AUC (pg-h/mL) T8

®# | (mg/kg) WmEE REAE MeE WRELE

1.0 mg/kg 1.0 mg/kg

Chen IP 15 10.36 0.69 81.74 (0-inf) 5.45 WE %Y (DDTC-AT4 )
Darwish 1P 6 5.66 0.94 9.77 1.63 RGO RS AT R Y
Tamura? 1P 5 5.4 1.08 4.23 0.85 W H Y (R )
Okada \Y 5 7.3 1.5 3.0 (0-2h) 0.6 WE Y (DDTC-HT4 )
Toro- IV 6 21.3 3.55 2.25" (0-t) 0.375 HEAY (AR, DDTCAT
Cordova 4 )

P& Tamura et al.f ] 2 #4 Donryu A B, H ¥R 52467 F 44 Wistar & ..
a: PK ZH A HE %4 (CurveUnscan) B 415 .
b: 4 H AUC(4=7.49 pg h/mL kg, 7300 g A B+ 42.25 pg h/mL.,
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IR B i
CAS £: 50-18-0
jzﬁa NOAEL kﬁa LOAEL ﬁg NOAEL ﬁg LOAEL B BEREH
& Vil AR 7l =8 7l =8 % c NOAEL/A o
N N max Eﬁ
Cmax Cmax k% Cmax Cmax k‘;j{l AUC LOAEL/A
AUC AUC AUC AUC
KA E 2.5 mg/kg 25makg | KR 30mg/kg  |FEfa-fE |1600 mg/m? INOAEL: e CP AT &
NOAEL (<2.5 |Jf ik 4t GD9 NOAEL T GD6-14 |1F% (40 mg/kg) | AR
mg/kg) GD9 [Chaube]  |(<30mglkg) [ kEEFGE [, BF |#MOES  |&K%% NOAEL, f2 = 261.086
[Chaube] [Chaube] Ji& g B 5 il i (@Al |[LOAEL WEERFH<0L |4 pm 4o+
[Mirkes, Bl |E, 834 (&
PR B Bt i 5 mg/kg Fritz] 2, |E—%) " | #%E NOAEL, {E £=221.018
Crmax=4.1 GD11 [von FXH A LOAEL # Z (& #<1.5 o FREKBE R
Hg/mL*® Kreybig, I BLIE | B ek ELE  |LOAEL: N
AUC=3.65  |Mirkes] Crnax=151 Cr=106 | KE & —
b h/mL? Rz, % g/mLe pg/mLY Cmax:  0.04 (4.1/106) %, MEFL
B, Nk, AUC - AUC=798 |AUC: 0.005 (3.65/798)
BBLEAE | BRI (5 ory=24.1 Lghimls % 3 B F 5 B
(PM) I i ok g h/mLe max=1.4 (151/106) TS
Cmax=0.55 ), AL PM AUC=0.03 (24.1/798)
Lo/mL® FHi PM Crax=14.4 (PM) #n
AUC(0-24n=2.13 % ) Cmax=0.07 pg/mLh PM & BT 7 BT A
g h/mLP pg/mLe AUC=352 |kH
pg /ML" | Crnax =0.04 (0.55/14.4) A= 47

AUC=0.006 (2.13/352)
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AUC - #
8h)=0.297 max=0.005 (0.07/14.4)
g h/mL® AUC=0.0008 (0.297/352)

a: Sprague Dawley X B, 3 3k # Bk iE 41 %4 20 mg/kg J& th R 4 (EH 4 (Hong) : Co=125.3 pM (32.7 pg/mL) , AUC/D=265.3 min/L ( K B P&
=0.330 kg, #4257 E H6.6 mg/ R KR; # AUC=265.3 min/L>6.6 mg=1751 mg-min/L=29.2 pg-h/mL) .

b: Sprague Dawley X 28k # fkiE 414 720 mo/kg J& B9 4R &89 4h3k (Hong) = E i1 4 1% Crax=20 pM (4.4 pg/mL) , AR3E B 0 i 2 B i e ik
B AT IHE S AUC(o240) = 76.9 M h (17.0 g H/mL) .

C: 2R HT T 2 A R R R RE ST 4 T IR BEBE A5 molkg B 9IRS RSN (Holm) @ Bl & S (2R R #3E) Crax=227 pg/mL. R Fu S Ak
fEAE A BHRIRBE BRI R JNH AR A, FTT 2 8 R B RFEIOE 4T 4 T 20 molkg & B T K15 (Anthony) , B4 # Crax 18 (2.2 UM [0.574
po/mL], B & E TR ) S4E 8 AUCEAE T B, HIbRRA.

d: BT 78 22 A %2 K B KOE 5T 4 T B8 BE 20 mo/kg J5 B 1R (Bt 43 (Anthony) @ AUC(0.87=3683 pmol min/L (16.0 pgh/mL) . 48k H 2 # 7 =
B G, 20K B BT 4t 46 T 45 malkg B 9 B4R (Holm) , BT 44 892 R % th B 403 iRty AUC . (3189411259 pg-min/mL [53.154720.98 pg-h/mL]) 48 2 7
2.5% EL tsr<904%F, [ b ok R 3x Sh 44

e: HVE 2LV R EIOT 54 T I BE 20 mg/kg B Y AR (EH SN (Anthony) = B I 4 1% Cmax=0.22 M (0.049 pg/mL) , » AUC(0.80)=53.7
pmol min/L (0.198 g h/mL) .

f: & H SmPC.

9: IR ERIKIE A 4T FEEBE IR 1000 mg/m2JE i {EHY SME (Chan) @ Co=254.4 M (66.4 pg/mL) , AUC(inp=1910 LM h (499 pg h/mL) .

h: BRFE KT 4T 4T FR8EBEE 1000 mg/m2)s 45 # 4hE (Chan) @ Co=40.5 M (9.0 pg/mL) , AUC(.inn=996.3 pM h (220 pg h/mL) .

5 Xk

Anthony LB, Long QC, Struck RF, Hande KR. The effect of cimetidine on cyclophosphamide metabolism in rabbits. Cancer Chemother Pharmacol. 1990;27:125-30.
Chan KK, Hong PS, Tutsch K, Trump DL. Clinical pharmacokinetics of cyclophosphamide and metabolites with and without SR-2508. Cancer Res. 1994;54:6421-9.
Chaube S, Kury G, Murphy ML.: Teratogenic effects of cyclophosphamide (NSC-26271) in the rat. Cancer Chemother Rep 1967;51:363-76.

Fritz H, Hess R. Effects of cyclophosphamide on embryonic development in the rabbit. Agents Actions. 1971;2:83-6.

Holm KA, Kindberg CG, Stobaugh JF, Slavik M, Riley CM. Stereoselective pharmacokinetics and metabolism of the enantiomers of cyclophosphamide. Preliminary
results in humans and rabbits. Biochem Pharmacol. 1990;39:1375-84.
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Hong PS, Srigritsanapol A, Chan KK. Pharmacokinetics of 4-hydroxycyclophosphamide and metabolites in the rat. Drug Metab Dispos. 1991;19:1-7.

Mirkes PE. Cyclophosphamide teratogenesis: a review. Teratog Carcinog Mutagen. 1985;5:75-88.

von Kreybig T. Die teratogene wirkung cyclophosphamid wahrend der embryonalen entwicklungsphase bei der ratte. Naunyn-Schniedeb Arch Exp Pathol
Pharmakol. 1965;252:173-95.

GRANE: e =P

Claussen U, Hettwer H, Voelcker G, Krengel HG, Servos G. The embryotoxicity of cyclophosphamide in rabbits during the histiotrophic phase of nutrition. Teratog
Carcinog Mutagen. 1985;5:89-100.

US label cyclophosphamide.
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e 4 P
CAS 5: 147-94-4
gg NOAEL %g LOAEL fE %gOAEL §§OAEL . AHE BN
A N Crmax NOAEL/A R

Cmax Cmax k% Cmax Cmax Ziﬂ AUC LOAEL/A
AUC AUC AUC AUC
10 mg/kg IP 20 mg/kg IP >20mgkg | RIEE|AH | RELIRE K& |100mg/m? IV NOAEL: o LTHE, HM
BOR %Y HBR %Y JE3, /NP i A& |FI2PHIR | AR
GD10,11#12 |GD11#12 B, w7 ¥ |(F1-7R) Crax: 2.1 A BAE R Tk
[Chaube] [Chaube] 69 5 Tt B RABERFS |(5.8/2.8) EA R A T E

NA R & i fickn i AUC: 2.4 .
Crmax=~5.8 Crmax=~11.6 19 g A (CIV) % ##((15.9/6.6) M By Jx H T B AE B
Lg/mL? Lg/mL? JicHH el 5 T R #
AUC0-inn=~15.9 |AUC(.inn=~31.7 | &N H LOAEL: \
Lg h/mL*? g h/mL? Bbkll, FE Crmax=~2.8 XE o EMHE

Eé'ﬂé/ﬁ'%ﬁ |,g/mL° Cmax: 4.1 Ara-CTP, ;\t’u‘jﬁp

AUC=6.6 (11.6/2.8)
Lg-h/mLe AUC: 4.8 il DNA 368
(31.7/6.6) o HTE =
243.217

a: He% Sprague Dawley K B 22K B 5 E 4 45T [YC] I HE H 520 mo/kg J& e SMEE S & 1E (Parker) @ B U # 4& B 8 Crax=~11.6 pg/mL, RAE B N i £
B i 1 IR E A AT I B 1% AUC(0-inn=~31.7 p-h/mbL. 3 B4 0 i R R AT, ELAE4/N i f R A 71% 09 B M 30 78 4 M )3 [ T 52 3 o 0 4 g 3
(Parker) . [ yhf# F#y AUC 18 DL BT B4Rk L IRAE, TR SN AUC EHE N BA%. [0 iE & e 4 2 & Wistar X R PAFTen.
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Sprague Dawley A B2 K # ki 41 % " 4E Mo 55 mg/kg (Zhang) , # 1% Sprague Dawley K B, & Bkt 41 [BH] % T P 4% Ho 2.64 g/kg ( Simard ) DL &
Wistar K BALA i 4 46T 948 B 1 6 5o RAE-B-H ik 85 B2 ¥ 75.4 mg/kg (Mulik) & PK #3640 7T 3k 1% .

b: #EMHTTE L A R R BT 4 T PR M50 mo/kg iR 3e (Zimmerman) o AR TK #K4E: B It 4 B P45 Crnax=400 pM (97 pg/mL) , AUC
B CL=8.16 mL/ (minkg) AKXl &=50 mg/kg f& ¥ ifi{%, AUC=dose/CL= (50/8.16) (1h/60 min) =102 pg h/mL.

C: H MR FE KR 44 7100 mg (1.67 mg/kg, 60 mg/m?) J5 i &8 4haf = 4 KK 47100 mg/m? (Wan) @ E U i 4 B 1% Crax=~7.0 pmol/L (1.7

pg/mL) . AUC=dose/CL=100 mg/845 mL/min=1.97 pg H/mL (100 mg/m?#| & T AUC=3.29 pg-h/mL, 100 mg/m? BID #|& T AUC % 6.6 pg-h/mL)
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/N B NOAEL /NE, LOAEL INE RZBEEHK T
vilh-s & & NOAEL/A
Cmax Cmax LOAE L/A
AUC AUC
0.5 mg/kg IP 2 mg/kg IP BE, BRERERET, i, [NOAEL: INIENEREZ: a) B EFRUN
GD6-15 GD6-15 Swiss /N, |4 BE AR R B AR (AN E E L
Swiss /N, [Ortega] |[Ortega] Cmax: 0.16 (0.46/2.8) | 45 ) #) NOAEL, #H % fz%<1, b)
AUC: 0.06 (0.39/6.6)" | X . 7f NOAEL TH £ BEZHE

Crmax=~0.50 pg/mL?  |Crmax=~2 pig/mL? LOAEL: B, C) RREFROEAE, HikxH
AUC=~0.46 pg-h/mL? |AUC=~1.83 NE FAE P00 B AR

pg-h/mLe Crmax: 0.65 (1.81/2.8)
Cmax=~0.41 pg/mL® AUC: 0.23 (1.55/6.6)f
AUC=0.315 pg-h/mL® |Crmax=~1.62 pg/mL®

AUC=1.26 pg-h/mL*®

d: Swiss /N B0k e Fe o 84 F T AE B 4530 mo/kg e AR A E 44 (Dedrick) @ B I 4 13 Cmax=~30 po/mL, AR3E B U i 4 6 £ R B (AT
H 1% AUC(0.2ay=~27.5 p-himL. 7% Z4ME 6 B 8k

e /NRCE R RKE 4T 4 T T AE i 1 2.466 mmol/kg (600 mg/kg ) & & EHI4ME (Bayne) : B Wl 2 1% Cmax=2 pmol/mL (486 pg/mL) . AUC=1.553
pmol-h/mL (378 pg-h/mL) . E E4NE B B BA.

f: NRBERFNAEBENTE, REHLLGF EMHEZ20FE T FEML, *T PK ZLHEN.

2% X W

Bayne WF, Mayer LD, Swenson CE. Pharmacokinetics of CPX-351 (cytarabine/daunorubicin HCI) liposome injection in the mouse. J Pharm Sci. 2009;98:2540-8.
Chaube S, Kreis W, Uchida K, Murphy ML. The teratogenic effect of 1-beta-D-arabinofuranosylcytosine in the rat. Protection by deoxycytidine. Biochem
Pharmacol. 1968;17:1213-6.

Dedrick RL, Forrester DD, Cannon JN, el-Dareer SM, Mellett LB. Pharmacokinetics of 1-beta-D-arabinofuranosylcytosine (ARA-C) deamination in several species.
Biochem Pharmacol. 1973;22:2405-17.
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Mulik R, Kulkarni V, Murthy RS. Chitosan-based thermosensitive hydrogel containing liposomes for sustained delivery of cytarabine. Drug Dev Ind Pharm.
2009;35(1):49-56.

Parker RJ, Priester ER, Sieber SM. Comparison of lymphatic uptake, metabolism, excretion, and biodistribution of free and liposome-entrapped [14C]cytosine-beta-
D-arabinofuranoside following intraperitoneal administration to rats. Drug Metab Dispos. 1982;10:40-6.

Ortega A, Puig M, Domingo JL. Maternal and developmental toxicity of low doses of cytosine arabinoside in mice. Teratology. 1991;44:379-84.

Simard P, Hoarau D, Khalid MN, Roux E, Leroux JC. Preparation and in vivo evaluation of PEGylated spherulite formulations. Biochim Biophys Acta.
2005;1715(1):37-48.

Wan SH, Huffman DH, Azarnoff DL, Hoogstraten B, Larsen WE. Pharmacokinetics of 1-beta-D-arabinofuranosylcytosine in humans. Cancer Res. 1974;34:392-7.
Zhang B, Lu Y, Chen J, Wu W. Effects of interior gelation on pharmacokinetics and biodistribution of liposomes encapsulating an anti-cancer drug cytarabine. J
Biomed Nanotechnol. 2010;6:704-9.

Zimmerman CL. The disposition of cytosine arabinoside and its metabolite after single doses to rabbits. Biopharm Drug Dispos. 1990;11:121-9.
R SH X

Goto T, Endo A. Dose- and stage-related sex difference in the incidence of cytosine arabinoside induced digit anomalies in the mouse fetus. Teratology. 1987;35:35-
40. [Single dose data only.]

Kochhar DM, Penner JD, McDay JA. Limb development in mouse embryos. Il. Reduction defects, cytotoxicity and inhibition of DNA synthesis produced by
cytosine arabinoside. Teratology. 1978;18:71-92. [Single dose data only.]

Percy DH. Teratogenic effects of the pyrimidine analogues 5-iododeoxyuridine and cytosine arabinoside in late fetal mice and rats. Teratology. 1975;11:103-17.
[Rats were dosed subcutaneously on GD18-21 and offspring sacrificed on PND10 and 20. NOAEL was 12.5 mg/kg and LOAEL was 25 mg/kg.]

Scott WJ, Ritter EJ, Wilson JG. Studies on induction of polydactyly in rats with cytosine arabinoside. Dev Biol. 1975;45:103-11. [100 mg/kg was the only dose
level.]
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AP IER

CAS &: 1195765-45-7

A B NOAEL A B LOAEL % NOAEL % LOAEL

A& & AR & & R
Cmax Cmax ki}& Cmax Cmax km
AUC AUC AUC AUC

20 mg/kg 300 mg/kg N JE E A R B AR AR KEARBE | RKXIAREE | L
%o Z 3 B FRBAE R HoR D

X Bt fa D1-172 X Bt Jg D1-17°

(%2 FDA, p. 115) |((%[E FDA, p. 115)

Cmax=1.17 pg/mL?  |Cmax=2.17 pg/mL®
AUC(-9=4.10 AUC(0-1=22.6
pg-h/mLP Lg-h/mL®

a REIVMEWAF HRRE-BTLEEEAEGRE, WKBPREEXRI2AZXREFITASY. ERME F2LREMHEE Fhi.
b: KRZ 0% A4 R20 mgkg 24K 5t SLE (X E FDA, p.119) : Crax=1.17 pg/mL, AUC(04=4.10 pg h/mL.
c: KR Z 0473 B300 mg/kg 24K & fn 3¢ SEME (X E FDA, p.119) : Cmax=2.17 pg/mL, AUC(=22.6 pg h/mL.

5% Xk
FDA, United States. Pharmacology Review NDA 202806 (25 Apr 2013).
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rPRE

CAS &: 302962-49-8

A B NOAEL |k K LOAEL % NOAEL % LOAEL ik 3

A& & AR 7Ll & #

Cmax Cmax k% Cmax Cmax ﬂiﬂ

AUC AUC AUC AUC

A& NOAEL |2.5 mg/kg K EE K fR Kk |6 mg/kg AHEMEFL | £: ERXARBI LI
g ¥, EFHED; |£H LOAEL T g R R e
GD6-15 RBRES a5t |GD7-19 (FAZER) ; A
(X FDA, p. (XE FDA, p. 236) EREBERRB T E
225) 10 mg/kg 7| & THE

Cmax=0.227 pg/mL BBy IR e B &

Cmax=0.021 AUC 0-inn=0.834 EWEAREREA K.
pg/mL2 pg-h/mL
AUC 0-8n)=0.105
pg-h/mL?

a: #F¥k Sprague Dawley A B4 0 4F % 704 2.5 mglkg 10X & (GD15) M sEill{E ( £E FDA, p.227) ; Cmax=0.021 pg/mL, AUC(0.81)=0.105

g h/mL,

b: IR = RE DA TADEE6mMKy 13K/ (GD19) M SLll{E (£E FDA, p.238) : Cmax=0.227 pg/mL, AUC=0.834 pg h/mL.

5% Xk

FDA, United States. Pharmacology Review NDA 21986/22072 (28 Jun 2006).
ERINTEAZE S
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Kassem MG, Ezzeldin E, Korashy HM, Mostafa GA. High-performance liquid chromatographic method for the determination of dasatinib in rabbit plasma using
fluorescence detection and its application to a pharmacokinetic study. J Chromatogr B Analyt Technol Biomed Life Sci. 2013;939:73-9. [PK at 2.5 mg/kg was
substantially different than reported in FDA review: Cpax = 0.459 pg/mL, AUC = 3.289 pg-h/mL]
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RE
CAS 5: 86386-73-4
jzﬁa NOAEL kﬁa LOAEL ﬁg NOAEL ﬁ LOAEL AHE EEAK
& Vil AR 7l =8 & % c NOAEL/A o
N N max Eﬁ
Cmax Cmax k% Cmax Cmax k‘;j{l.n AUC LOAEL/A
AUC AUC AUC AUC
50 mg/kg 80 mg/kg >80 mg/kg: |25 mg/kg 75 mg/kg WL (B |400 mg NOAEL:
Zgs gz g Y A E2 g % HREk AR
[(XEWWH] [[XERAH] (M, B, |[[XEALAPS, |[ZEALAFE, |[FIET) |Cre=9.07 po/mL® |Crax = 3.7 (33.8/9.07)
F¥EE |£E FDA |%£[E FDA AUC0-24n= 134.8 |AUC = 2.8
Cmax=33.8 Crmax=54 ft., T gk, [1990a] 19904] Lg-h/mLe (380/134.8)
pg/mL? pg/mL2 R #
AUC(0-inn=380 |AUC0-inn=608 [7%15{’_. i Cmax=27 Cmax=81 pg/m L® Cmax = 3.0 (27/9.07)
Lg-h/mLP Lg-h/mLP #, xH pg/mLe AUC=1563 AUC =3.9
FDA 1990a]. |[AUC=521  |pg-h/mL® (521/134.8)
pg-h/mLd
LOAEL:
Cmax = 6.0 (54/9.07)
AUC =45
(608/134.8)
#
max = 8.9 (81/9.07)
AUC =116

(1563/134.8)
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a AREXZ D AT RS20 mg/kg & HiEEH/ME (£E FDA 1990a, p.7) : Cmax=13.5 pg/mL.

b: KREKZ D AT AES20 mg/kg &R & EH4ME (Humphrey) : AUC-inn=152 g h/mL.

C: REIRZ 0T RELLI mg/kg JE WA G4 E (£ E FDA 19908, p.7) : Cmax=10.8 pg/mL.,

d: Ry R FERRITE (0.8 mL/minkg, #E FDA 1990a, p8) : AUC=Dose/Cl= (25 mg/kg) / (0.8 mL/min-kg) (1h/60 min) =521 pg-h/mL.
e: RO 4T FEALA00 mg/K 5 ELAE (£E FDA 1990b, p.7, 50-52) : Cmax=9.07 po/mL, AUC(24=134.8 pg-himL. F & 42514K th $#, 7 3%
B, CETTRENAMER. Crax=18.89 po/mL, AUC(2n=349.9 pg-h/imL. FEZh ¥ & £ 4256 PK F 3K15, AN E K425 PK HEEW A TArskit
#

5% X

Humphrey MJ, Jevons S, Tarbit MH. Pharmacokinetic evaluation of UK-49,858, a metabolically stable triazole antifungal drug, in animals and humans. Antimicrob
Agents Chemother. 1985;28:648-53.

FDA, United States. Pharmacology Review NDA 019949 (26 Jan 1990a), p. 7, 13.

FDA, United States. Clinical Pharmacology Review NDA 019949 (17 Apr 1990b), p. 7, 50 — 52.

US label Diflucan.

GRANE: e =P

Brammer KW, Farrow PR, Faulkner JK. Pharmacokinetics and tissue penetration of fluconazole in humans. Rev Infect Dis. 1990;12 Suppl 3:5318-26 .

Pittrow L, Penk A. Plasma and tissue concentrations of fluconazole and their correlation to breakpoints. Mycoses. 1997;40:25-32.
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5- & T e
CAS &: 51-21-8
NOAEL LOAEL NOAEL |#% LOAEL \
AR AR * % A BRAY
& & AR & & 3 o
o . | Cmax NOAEL/A R
Cmax Cmax k% Cmax Cmax ki/{.l AUC LOAEL/A
AUC AUC AUC AUC
10 mg/kg 15 mg/kg Wilson: KA 40mglkg  [85%HY | &K 4T F+ |NOAEL: oEE. LI
BORIP 442y BRIP4 |15 mg/kg: NOAEL  |SCGD12 |k g |500 mg/m? (400- | A & .
GD9 [Wilson] |GD9 [Wilson] |®/%, ARf&- |[DeSesso] |[DeSesso] |17 /fk [600 mg/m?), f |Cmax=0.09 (2.6/29) FHE (K%
fe1F Bt tE RE |HEESAGNIE | AUCS03 (38Y1L5)| e A 2 ik
Cmax=2.6 Cmax=3.87 Kuwagata: Cmax=111 Bk iE 4% % | N
Lg/mL? Lg/mL? >17 mg/ke: Lg/mLP (CIV) %3000 |#47# & NOAEL £ 49075 5
AUC=3.89  |AUC=5.83 /NTHR, ﬁﬁ AuUC=11 mg/m? ¢ 3 e T
g h/mL? g h/mL? H R, AR g H/mLP LOAEL:
X, i Comax=29 po/mL? | K &, #|5-FU) H PK
AUC=115 Cmax=0.1 (3.87/29) B4
g H/mLd AUC=0.5 (5.83/11.5)
% *5-FU Z il
max=3.8 (111/29) %, KEE A
AUC=1.0 (11/11.5) ‘ ‘
R Tl 310 6 ) =
5FdUMP
N TE =
130.077
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a: Sprague Dawley X R 3 X g JiE £ 43 4 T5-FU 30 mg/kg J& A& fE#4ME (Zhang) : Crex=7.74 pg/mL, AUC=11.66 pg h/imL.

b: 3k AKE S 4 T 5-FU 20 mg/kg J& R4 4ME (Kar) @ Crax = 0.427 pmol/mL (55.5 pg/mL) , AUC=2.535 pmol-min/mL (5.5 pg h/mL) .

C: HOREERKIEE 4T 500 mg/mPy X AN EHOR F ik, RERBFLER T EGHFE (Fl40, ~1500 mg/m?/ X CIV) . W& it HE 2 h{EHEE
WK, &R E o ARA BN A SR AR

d: BKA 04 F5-FU 14.7 mg/kg (544 mg/m?) J& 4 {EH 4 (Schaaf) @ B i 4 E % Crax=32 pg/mL, AUC=12.55 g h/imL. % #5370 mg/m2Ja ) #;
&4 7 7515 (Bocci) : Cmax=48.41 pg/mL, AUC=13.61 g h/mL.

5% X W

DeSesso JM, Scialli AR, Goeringer GC. Teratology. 1995;51:172 (abstract)

Kar R, Cohen RA, Terem TM, Nahabedian MY, Wile AG. Pharmacokinetics of 5-fluorouracil in rabbits in experimental regional chemotherapy. Cancer Res.
1986;46:4491-5.

Kuwagata M, Takashima H, Nagao T. A comparison of the in vivo and in vitro response of rat embryos to 5-fluorouracil. J Vet Med Sci. 1998;60:93-9.

Schaaf LJ, Dobbs BR, Edwards IR, Perrier DG. Nonlinear pharmacokinetic characteristics of 5-fluorouracil (5-FU) in colorectal cancer patients. Eur J Clin
Pharmacol. 1987;32:411-8.

Wilson JG. Teratogenic interaction of chemical agents in the rat. J Pharmacol Exp Therapeut. 1964;144:429-36.

Zhang C, Li G, Wang Y, Cui F, Zhang J, Huang Q. Preparation and characterization of 5-fluorouracil-loaded PLLA-PEG/PEG nanoparticles by a novel supercritical
CO; technique. Int J Pharm. 2012;436:272-81.

GRANE: e =P

Bocci G, Danesi R, Di Paolo AD, Innocenti F, Allegrini G, Falcone A, et al. Comparative pharmacokinetic analysis of 5-fluorouracil and its major metabolite 5-
fluoro-5,6-dihydrouracil after conventional and reduced test dose in cancer patients. Clin Cancer Res. 2000;6:3032-7

Chaube S, Murphy ML. The teratogenic effects of the recent drugs active in cancer chemotherapy. In: Woolham, DHM, editor. Advances in Teratology, Volume 3.
New York: Academic Press. 1968. pp. 180-237. [no incidence were provided, but confirms malformations in rats as detailed by Kuwagata]

Huang Y, Wei Y, Yang H, Pi C, Liu H, Ye Y, Zhao L. A 5-fluorouracil-loaded floating gastroretentive hollow microsphere: development, pharmacokinetic in
rabbits, and biodistribution in tumor-bearing mice. Drug Des Devel Ther. 2016;10:997-1008. [no systemic PK, only oral after 50 mg/kg dose; Cmax = 2.55pg/mL,
AUC =5.82 g h/mL]
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Shuey DL, Lau C, Logsdon TR, Zucker RM, Elstein KH, Narotsky MG, et al. Biologically based dose-response modeling in developmental toxicology: biochemical
and cellular sequelae of 5-fluorouracil exposure in the developing rat. Toxicol Appl Pharmacol. 1994a;126:129-44. [malformations were seen at 35 and 40 mg/kg
administered SC on GD14; MEFL effects were seen at lower doses in other studies]

Shuey DL, Buckalew AR, Wilke TS, Rogers JM, Abbott BD. Early events following maternal exposure to 5-fluorouracil lead to dysmorphology in cultured
embryonic tissues. Teratology. 1994b;50:379-86. [10 — 40 mg/kg SC on GD14, all malformations studied in explants]

US Adrucil label. [confirms malformations in rats as detailed by Kuwagata]

Zhao B, Zhao XL. [Pharmacokinetic studies on 5-fluorouracil and its metabolite in rabbits by high pressure liquid chromatography]. Zhongguo Yao Li Xue Bao
(Acta Pharmacol Sin). 1988;9:275-8. Chinese. [PK after 170 mg/kg IV dose, which would require greater extrapolation than data from Kar]
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(R3) $85JE N

# 5 Mk
CAS §: 127-07-1
gg NOAEL ;jg LOAEL . %gomzl_ §§OAEL . AHE B
; N Crax NOAEL/A TR
Cmax Cmax k% Cmax Cmax kﬂ a AUC LOAEL/A
AUC AUC AUC AUC
100 mg/kg IP 137 mg/kg IP  |PRRG-FE | <% < 30mg/kg |650 mg/kg |2 ARJH T AFE |INOAEL: o PKEIELM
GD9-12 GD9-12 f¥%% |NOAEL  [[XEUtW |SCGDI12  |& v fE: AR o
[Wilson] [Wilson] M, 1 [DeSesso |80 mg/kg Q3D, |Cmax = 0.9 (47.3/52) | EL R HIA (KX
fofiwr | RIKMF PK 1990]: 20-30 mg/kg/ X |Crmax dose = 2.9 B 1508, A
Cmax=47.3 Cmax=80.6 Vi K®AFPK |BH, & | BRATHIR [(100/35)
g/mLP g/mLP H, R @i |AUC=0.5 KK 2-4h)
KK AUC | RFK1E AUC RN 15-35 mg/kg/ X |(600/1295)¢ « HTE =
(555-1295 %
750 mg/kg  |mg/m?) %% % NOAEL | 76.05¢/mol
SC GD12 o IPFIIVEZ
[DeSesso Cmax=52 LOAEL.:
1977]: Lg/mLE KE Ja 6 PK AL
PRUE AT # |AUC(-nh = 184 |Cmax=1.6 (80.6/52) | (wilson)
S, LK g h/mLe Cmax dose = 3.9
P I (137/35) o ARMAX
A AUC=06 AL )
(822/1295)
4 70-80%
# (Beckloff)
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ICH S5 (R3) 155 M

Cra=0.9 (30/35) |4 s37%F A
AUC=0.3 - )
(360/1295) KL RIEIRER

B A G Y

a: EEVLH A 7 9 fE K H.180 mo/kg/ R A E T A %30 mo/kg/ XA & T, AERAMIEEFHE LR BAEL (FaHogt. LRE. BRAK ME
X JEMESK ), EREEEANE LA TIANME, FHith, 3% LOAEL %30 mg/kg, (B2 PR ZIE £ H T4 E T 44 76501750 mg/kg & X
[0
b: Yk Wistar A BB 5 E 5 4 F 2 21710040137 mg/kg /& SEMME (Wilson) @ 100 mg/kg 7| & T Cmax= 47.3, 137 mg/kg 7 & T 480.6 pg/mL.

C: K% 04T HIIRI000 mg (16.7 mglkg) & WAt 4ME (MHRA) @ Crmax=24.6 pg/mL, AUC(.inn=87.79 g himL. i T4t & th & 435
mg/kg/ K. A% E R E AR BERA THEENE, EANE TRRAEERALNABEE X FEENETEEM L. W TRILEHN, ZTHA
R PK #4540 7T 3115 .

d: BAAR Coa BB TRE, EZBERERERALEOHE, TAGRBENZ DAL ENEE. A, ELEEENPKLLRFEALT, BRMET
L mg/kg 1153 2| 0 4 5 1B

e: L% AUC #4Emt, AUC th{a 2 bl mg/m?it.

f: Tk PK 3B, Cmax W& DL mg/kg 1, AUC & DA mg/m?it,

X

DeSesso JM, Jordan RL. Drug-induced limb dysplasias in fetal rabbits. Teratology. 1977;15:199-211.

DeSesso JM, Goeringer GC. Ethoxyquin and nordihydroguaiaretic acid reduce hydroxyurea developmental toxicity. Reprod Toxicol. 1990;4:267-75.

MHRA Public Assessment Report PL 10880/128-9, page 48.

US label Hydrea and Droxea.

Wilson JG, Scott WJ, Ritter EJ, Fradkin R. Comparative distribution and embryotoxicity of hydroxyurea in pregnant rats and rhesus monkeys. Teratology.
1975;11:169-78.

GRIESESZE =

Beckloff GL, Lerner HJ, Frost D, Russo-Alesi FM, Gitomer S. Hydroxyurea (NSC-32065) in biologic fluids: dose-concentration relationship. Cancer Chemother
Rep. 1965;48:57-8. [PK data in cancer subjects, no AUC]

80



ICH S5 (R3) #&5 5N

Charache S, Dover GJ, Moore RD, Eckert S, Ballas SK, Koshy M, et al. Hydroxyurea: effects on hemoglobin F production in patients with sickle cell anemia. Blood.
1992;79:2555-65. [PK data in sickle cell anemia subjects]

Chaube S, Murphy ML. The effects of hydroxyurea and related compounds on the rat fetus. Cancer Res. 1966;26:1448-57. [effects of single and repeated IP doses
>125 mg/kg |

Gwilt PR, Tracewell WG. Pharmacokinetics and pharmacodynamics of hydroxyurea. Clin Pharmacokinet. 1998;34:347-58. [review article of PK publications]
Millicovsky G, DeSesso JM. Cardiovascular alterations in rabbit embryos in situ after a teratogenic dose of hydroxyurea: an in vivo microscopic study. Teratology.
1980;22:115-24. [effects on ex vivo embryos after 500 and 750 mg/kg to does on GD12 ]

Philips FS, Sternberg SS, Schwartz HS, Cronin AP, Sodergren JE, Vidal PM. Hydroxyurea. I. Acute cell death in proliferating tissues in rats. Cancer Res.
1967;27:61-75. [Cmax after 46, 184, and 1840 mg/kg IV dose, nonlinear PK]

Tracewell WG, Vaughan WP, Gwilt PR. Nonlinear disposition of hydroxyurea. J Pharm Sci. 1994;83:1060-1. [formal PK analysis of Philips data]

Villani P, Maserati R, Regazzi MB, Giacchino R, Lori F. Pharmacokinetics of hydroxyurea in patients infected with human immunodeficiency virus type I. J Clin
Pharmacol. 1996;36:117-21. [PK in HIV subjects]

ARB K50 )7 54
B2 X |BR & #2%53%4% | Cmax (g/mL) |AUC (pg-h/ml) i3
Charache | 4k itk 4t |25 mglkg Ok |19 AUC (0.6)=1216 H AR AUC 47 “pg
f mL/min”, 1B AE LT A 5
( Cmax >6 h=114 |,g-h/mL)
Villani HIV 3476 O 0.135 nmol/L |AUC-12n)=540
mg/kg BID =0.135 pmol h/L=41.1
pmol/mL=10.3| g ©h/mL;
po/mL AUC0-24n)=82.1 g-h/mL
MHRA | K38 ¥-A£ 4% 1000 mg HHR |24.6 AUC 0-in§=87.79 g-h/mL | {5 ] ix 26 3k 45
review | %M (BE) i |(16.6 mg/kg)
Beckloff &I 20 mg/kg gk |20.7 —
80 mg/kg =gili¢ 128.1 —
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ICH S5 (R3) 155 M

KE=E
CAS 5: 936563-96-1
A B NOAEL A B LOAEL % NOAEL % LOAEL? TR
& 7k AR & 7l R
Cmax Cmax ﬂiﬂ Cmax Cmax k}m b
AUC AUC AUC AUC
40 mg/kg 80 mg/kg B EEALMS. BF JE |30 mg/kg 100 mg/kg R fE R
Zgu %0 EHkT. AFEKT. |£0O %0 FR¥ Ao (R
GD6-17 GD6-17 EMNEFHKT . £ T |GD7-19 GD7-19 (%E  |[®KpEMm) ,
(£ FDA, p. (£[E FDA, p. |FH#; FREELRHE M |[(E2E FDA p. |FDA, p.135) ¢ |&HEBITHD,
126) 126) (FHRW e ) « 75 135) VW
7E fa A Crmax=1.83 pg/mLf
Cmax=1.31 pg/mL* Cmax=2.627 pg/mLe Cmax=0.311 AUC=21.00
AUC 0-24n)=5.348 AUC 0-24n)=13.729 po/mL® Lg-h/mLf
pg-h/mLe Lg-h/mLY AUC=1.31
g-h/mL®
a: MEFL #j LOAEL R B EF WA E, XA T RN, EHRER. REFRELERD.
b: WAREREGEERE, EHAMEAR (n=6) ABTFENNRTMARE. Bk, BEEANBRERALHFHEL.
C: HIR%Z 04 TIREH A0 mgkg 11K J5 % LNME (£ E FDA, p.130) : Crmax=1.31 po/mL, AUC(0-240=5.348 pg h/mL.
d: #IR %4 0 4 FREH 100 mg/kg 11K J& i SEI{E (£ E FDA, p.130) : Crax=2.627 pg/mL, AUC0-24n=13.729 pg h/mL.
e: HIRAE D% TKE% 30 mglkg 13K J& M3 ENE (£ E FDA, p.136) : Cma=0.311 pg/mL, AUC=1.31 pg h/mL.
f: HIRRE D% THRESEL100 mg/kg 13K J& ¥ Sll{E (2 E FDA, p.136) : Cmax=1.83 pg/mL, AUC=21.00 pg h/mL.

5 Xk
FDA, United States. Pharmacology Review NDA 020552 (21 Aug 2013).

82




ICH S5 (R3) #&5 5N

GRS
CAS 5: 15687-27-1
C
jzﬁa NOAEL jcﬁa LOAEL ﬁg NOAEL ﬁ LOAEL SR BN
vilh-s Ziilh-s AR 7l =8 A& % c NOAEL/A. B
y y max s
Cmax Cmax kfm Cmax Cmax kﬂ_& AUC LOAEL/A
AUC AUC AUC AUC
180 mg/kg #% 10 GD1-20: |GD1-20: |60 mg/kg K E x % A7) & 4800 mg [NOAEL:
%0 K E T % LOAEL QID, 3200mg/kx | AR
GD1-20 LOAEL GD1-29 [Adams] (13.3 mg/kg/ik, 53 |Cmax=3.4 (205/59.7)
[Adams] [Adams] GD9-10: |Cmax=26.6 mg/kg/ X) AUC=0.7 (597/839)
% A &k | g/mLe [ B3 4]
Cmax = 205 é_]X: 0 GD9-10: ’fﬁl’l AUC(O-inf)=80.5 ﬂ
Lg/mL? 300 mg/kg Lg-h/mLY Cmax=59 pg/mL® (60 mg/kg NOAEL
AUC =597 [Cappon 2003]° AUC=839 pg-h/mL® |Cmax=0.5 (26.6/59)
Lg-h/mL2 AUC=0.1 (80.5/839)
300 mg/kg Fit 500 mg/kg 500 mg/kg NOAEL
Cmax=341 Zys Cmax=3.8 (222/59)
pg/mL?2 GD9-11 [Cappon AUC=0.8 (671/839)
AUC=995 2003]°
pg-h/mL? Cmax=222 pg/mLY LOAEL:
AUC0-in=671 AR
[.gh/m Ld Cmax =58 (341/59)

AUC = 1.2 (995/839)
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ICH S5 (R3) 155 M

j:ﬁa NOAEL j:ﬁa LOAEL ﬁg NOAEL jjg LOAEL JHE EEAN
FE A& AR bilh=s HE R o
\ X Crmax NOAEL/A B
Cmax Cmax kfm Cmax Cmax ki/m_l AUC LOAEL/A
AUC AUC AUC AUC
#
% LOAEL

a: Sprague Dawley X B # X% 0 4T 47 7875725 mglkg (GRAR ) EREMEASME (You) : Crax=28.4 pg/mL, AUC(-inn=4971.3 pg min/mL (82.9
pghimL) .« E &, B —FLB%E FEMT25mgkg 7B T AR RE (KSETRE) , —RAEHEFUFRETAERERY X525 (Newa) :
Cmax=5.32 pg/mL, AUC=12.41 pg h/mL.

b: AEEE R (VSD) fp K EEMEE (T AXFER LT EGERIRE (NSAIDs) #) i illah 17, X T 0 mE K& Foe & F &k
(ER AR GD9-10, % GD9-11) %% . WHMHN FZEH, BO T HREMEHE, FHETELETEHNAE.

C: HHI NOAEL AN T HAME, HARELUMEAN, XAMIB RIS TIEFELXEFENRHSZAELN ., Adams #X % R 7E GD1-29 L4 A 2%
HL B9 GD7-194:25, T Cappon #K J6 A 7 GD9-11%4: 245 LL4% & VSD #u b 4k 45 A bk [ B9 A2 &6 77 .

d: HEMH T 28 REKE O 4T A 52756 mg/kg J& & G # 4 E (Kondal ) : Cmax=24.85 pg/mL, AUC(0-inn=75.14 Lg h/mL.

e: HRADLTAEKL148mglkg ($1E) J5MEEA I (Konstan) : Crax=65.5 pg/mL, AUC(.inn=14.0 mg min/mL (233 pg-h/mL) . i &4 H #4h
3 Crmax #7 Crmax FELL0.9f% (13.3/14.8) . HKAZH )51 Coax 7l B K T RA Coe EANHFRHE (HL8-2NH[REWAFHE]) » EEAUTHEATMR
HWERRD: ER=U (Le*®) , k=0.693/t%, t=2 /NH}, tau=6 /NEF (FAMERET HLL) . AUC FLl4, F2FXR4%2%54K (QID) HH AUC
(7#59.2mglkg/ A A E T ) » #RJa¥ AUC T LL0.9LL 453 mg/kg/ X 7| & T #1 AUC.

5 Xk

Adams SS, Bough RG, Cliffe EE, et al. Absorption, distribution and toxicity of ibuprofen. Toxicol Appl Pharmacol. 1969;15:310-30.

Cappon GD, Cook JC, Hurtt ME. Relationship between cyclooxygenase 1 and 2 selective inhibitors and fetal development when administered to rats and rabbits
during the sensitive periods for heart development and midline closure. Birth Defects Res B Dev Reprod Toxicol. 2003;68:47-56.

Kondal A1, Garg SK. Influence of acidic beverage (Coca-Cola) on pharmacokinetics of ibuprofen in healthy rabbits. Indian J Exp Biol. 2003;41:1322-4.
Konstan MW, Krenicky JE, Finney MR, Kirchner HL, Hilliard KA, Hilliard JB, et al. Effect of ibuprofen on neutrophil migration in vivo in cystic fibrosis and
healthy subjects J Pharmacol Exp Ther. 2003;306:1086-91.
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Newa M, Bhandari KH, Kim JO, Im JS, Kim JA, Yoo BK, et al.. Enhancement of solubility, dissolution and bioavailability of ibuprofen in solid dispersion systems.
Chem Pharm Bull (Tokyo). 2008;56:569-74.

US Motrin label.

You X, Xing Q, Tuo J, Song W, Zeng Y, Hu H. Optimizing surfactant content to improve oral bioavailability of ibuprofen in microemulsions: just enough or more
than enough? Int J Pharm. 2014;471:276-84.

GRANE: e =P

Cappon GD, Fleeman TL, Cook JC, Hurtt ME. Combined treatment potentiates the developmental toxicity of ibuprofen and acetazolamide in rats. Drug Chem
Toxicol. 2005;28:409-21. [confirmed VSD findings in Cappon 2003]

Cook JC, Jacobson CF, Gao F, Tassinari MS, Hurtt ME, DeSesso JM. Analysis of the nonsteroidal anti-inflammatory drug literature for potential developmental
toxicity in rats and rabbits. Birth Defects Res B Dev Reprod Toxicol. 2003;68:5-26. [review article: captured data from Adams]

Malm H, Borisch C.  Analgesics, non-steroidal anti-inflammatory drugs (NSAIDs), muscle relaxants, and antigout medications. In: Schaefer C, Peters P, Miller RK,
editors. Drugs during pregnancy and lactation: treatment options and risk assessment (Third Edition). Boston: Academic Press; 2015. p. 27-58. [mainly human
data]
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FLERE
CAS 5: 152459-95-5 ( FaER#h: 220127-57-1)
A K NOAEL A K LOAEL % NOAEL % LOAEL T B
FE AE AR FE AE R
Cmax Cmax km Cmax Cmax kim
AUC AUC AUC AUC
30 mg/kg % o 100 mglkg &0 |EWA/EESLR Y, |60 mg/kg & B K% % LOAEL |%
GD6-15 (£E  |GD6-15 (£E ., BEHTEH |GD7-19
FDA, p.69) FDA, p.69) K, HERBEEKR¥ M, | (XE FDA, p.72)

78 F B D
Cmax=3.57 ng/mL? |Cmax=12.14 pg/mLP Cmax=53.06 pg/mL®
AUC=39.28 AUC=142.55 AUC=699.8 pLg-h/mL®
ug-h/mL? pg-h/mLP

a: MERBERZ DA TFF LR LI5F50 mg/kg & A EE Nk (£E FDA,p.24) : 7E15mg/kg 7 T» Cmax=1.69 po/mL, AUC(0.24n=15.40
g h/mL; 7250 mg/kg #I & T, Cmax=6.07 pg/mL, AUC(-24n=71.276 Lg h/imL.

b: MEREIRE DT AR50 molkg & M A G H SME (£E FDA, p.24) @ Crnax=6.07 pg/mL, AUC(0-240=71.276 g h/mL.

C: HREKRLZOLTFLER60mg/kg B4 E (£E FDA, p.26) : Crax=53.06 pg/mL, AUC(0-24n=699.8 pg-h/mL.

5% Xk
FDA, United States. Pharmacology Review NDA 021335 (04 May 2001).
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FEFR (13- MALFTR)
CAS %5: 4759-48-2

max=9.7 (31/032)

gg NOAEL ;jg LOAEL H ggomzl_ %%OAEL . e BN
N N Crmax NOAEL/A TR
Cmax Cmax ki/w.\ Cmax Cmax ﬂiﬂ AUC LOAEL/A
AUC AUC AUC AUC
50 mg/kg 100 mg/kg LOAEL: /M |3mg/kg % & |15 mg/kg WK BER  10.5 mg/kg BID |NOAEL:
F GD104 0 |F GD10Z 10 | Hfumi GD8-11 #0 GD8-11 |, A |(1 mgkg/K) | AR
%75 [Tembe] |42Z5[Tembe] |R. [Eckhoff] [Eckhoff] FIR BRI . Cmax=2.8 (0.9/0.32)
EEnE B . 10 |Crnax=0.32 AUC=0.6
Cmax=0.9 Cmax=1.8 T Cmax=0.95 Cmax=3.1 BE K. T |g/mLe (4.8/7.52)
pg/mL2 pg/mL2 N E pg/mLP pg/mLe EY& AUC=7.52 #
AUC(0-10n=4.8 |AUC(100=9.6 |HE. FRIRE [AUC=12.2 |AUC=49.1 Lg-h/mLY max=3.0
pg-h/mL2 Lg-h/mL2 B FLR |ugh/mLP Lg-h/mL® (0.95/0.32)
ER/= 3 SN AUC=1.6
THELE (12.2/7.52)
N
. A%k LOAEL:
TR # Cmax=5.6 (1.8/0.32)
HE. Bl AUC=1.3
RB. BR; (9.6/7.52)
BN i 3 Aw &
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LOAEL X
jzﬁa NOAEL jzﬁa LOAEL ﬁ NOAEL ﬁg 0] A E EEAN
FE bilh- AR F& A& R o
\ : Crmax NOAEL/A B
Cmax Cmax kfm Cmax Cmax k'{/lv-l AUC LOAE L/A
AUC AUC AUC AUC
AUC=6.5
(49.1/7.52)

a: Wistar X R KE 04T 74 F 82500 mg/kg J& & E A SME (Tembe) : Crnax=9.07 pg/mL, AUC0-10n=47.9 pg H/mL.

b: HWEXEREKE LT FHE TR mg/kg J5 EME (Eckhoff) : Crmex=0.952 pg/mL, AUC=12.2 pg h/imL.

C: HWZEREREDLT REFERIS mg/kg & LME (Eckhoff) : Cmax=3.099 pg/mL, AUC-10n=49.1 g h/mL.

d: BREEME e O RS T R4 FB80 mgkg (1.33mg/kg) & & (HE I E (ZEHAE) : Crex=0.86 pg/mL, AUC(107=10.0 pg f/mL. Crax #MEZ
PL0.5 mg/kg 7| & A HALHY, T AUC ShE R DA% K1 molkg/ X 87| B 0 ZEab iy, RS2 Rt el PK 3038, EXAHSRISTH EGIEA TR0
#: Cmax=0.3 pg/mL, AUC=3.7 p-h/mL.

5 Xk

Eckhoff C, Chari S, Kromka M, Staudner H, Juhasz L, Rudiger H, et al. Teratogenicity and transplacental pharmacokinetics of 13-cis-retinoic acid in rabbits. Toxicol
Appl Pharmacol. 1994;125:34-41.

Tembe EA, Honeywell R, Buss NE, Renwick AG. All-trans-retinoic acid in maternal plasma and teratogenicity in rats and rabbits. Toxicol Appl Pharmacol.
1996;141:456-72.

US label isotretinoin.
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kR LS
CAS &: 59-05-2
A K NOAEL |AK LOAEL % NOAEL |% LOAEL AHE ERAH
& 7k AR |[RE 7l =8 g c NOAI;L/A o
N N max Eﬁ
Cmax Cmax ki/w.\ Cmax Cmax kﬂ AUC LOAEL/A
AUC AUC AUC AUC
K 0.1mgkgIP |B% |K#E 0.3mg/kg |MARA. /N |4RJ8 % 10-25 mg Q7D NOAEL: ERE:
NOAEL GD9 [Jordan, |4&, = |INOAEL IVGD10 |BR. B [(5.9-14.7mg/m?) & =E | AR M1ty
Wo0] V7 [Jordan] L. NaEr | IVe R E MEFL %k
. RE#RE NOAEL W IR
Cmax=0.21 Cmax=158 |KEAK. |AMAkEmAEE g # %% Ja 3k
pg/mL? pg/mLP ERER. | (ALL) . 3-8 K33 |k#HE B, H
AUC=0.067 AUC=0.61 |[¥ . }# |mg/m?, 4#—15mg/m?’D |[NOAEL s A
bg-h/mL? po-himL® | BE. SRRk R, 2%UA BEKE
RREE R |%kEHEE:  15-30 mg QD |LOAEL: B2 M|
M, ke | B iR>S (8.8-17.6 mg/m?) | KR EX G
//HE EA@ 10-25 mg Cmax =01 /i\ﬁ'ffi
QD>4-8 1 i (5.9-14.7 (0.21/2.14)
mg/m?); 0.625-2.5 mg/kg |AUC=0.02
(23 — 92.5 mg/m?) (0.067/3.28)
EHAFM: 550mg  |%&
Q7D H EE\(ZQ -29 mg/mz) max=0.7
ENBHEXF X 75mg  |(1.58/2.14)
Q7D H k(4.4 mg/m?) AUC=0.2
(0.61/3.28)
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Cmax:2.14 [,g/de
AUC=3.28 g H/mLH

a: Wistar A Bl 20k # Bl 41467 F £494-0.31 mg/kg J& R4 (E 1 #h 4 (Scheufler 1982) : Co=0.64 pg/mL, AUC(.1.40=0.207 g himL. 7] #k45 T %k
Fros e PK 04, ## R B Scheufler 198269 4l T 40T &, WA EMEAME MR Bt R, HrHAMERERAD.

b: R SR FE KO S 4T F A8 1.33 mg/kg JE MG SME (Iven) @ Coa=7 po/mL, AUC=2.72 pg h/mL. M3 7 = B & SR B oE 5t 4 7 F a8
410 mg/kg & # T3k 43 (Stagni) : Cmax=74 pg/mL, AUC=31.4 pgh/mL. #H#FRE Iven WA TREITE, FAEZBSKERGAEFS, HPT
TSR E RN

c: Ewfrdl ey, EFEENEFAARNERANE. AT EnEHRE (XERHH) . RERTFOHKLZLFE 25mg (14.7 mg/m?) k%
FPKAE#LER, FhXREMEENEFNRENE, AU @REL DRSS (EHEFM) 50mg (29mg/m?) EEWEE, Fh o REMFFE
X ~40%.

d: R B BT 4T 46T B A4 30 mo/m2/E i & B 4N £14.7 mg/m? (Campbell ) : B I i 2 B 15 Crax=4.37 po/mL, AUC(inn=6.69 g h/mL. 7 #7150
MR 425 %% 4% (Campbell ) @ B I 1 4 E %% Cmax=0.50 g /mL, AUC-inn = 2.341g h/mL.

5% Xk

Campbell MA, Perrier DG, Dorr RT, Alberts DS, Finley PR. Methotrexate: bioavailability and pharmacokinetics. Cancer Treat Rep. 1985;69:833-8.

Iven H, Brasch H, Engster J. Pharmacokinetics of methotrexate and 7-hydroxy-methotrexate in rabbits. Cancer Chemother Pharmacol. 1985;15:115-20.

Jordan RL, Wilson JG, Schumacher HJ. Embryotoxicity of the folate antagonist methotrexate in rats and rabbits. Teratology. 1977;15:73-9.

Scheufler E. Evidence of nonlinear pharmacokinetics of methotrexate in the rat. Pharmacology. 1982;25:51-6.

US label methotrexate.

Woo DC, McClain RM, Hoar RM. Potentiation of methotrexate embryolethality by aspirin in rats. Teratology. 1978;17:37-41.

WO BT SE X

Berry CL. Transient inhibition of DNA synthesis by methotrexate, in the rat embryo and foetus. J Embryol Exp Morphol. 1971;26:469-74. [increased resoprtions at
>1 mg/kg]

Hyoun SC, Obi¢an SG, Scialli AR. Teratogen update: methotrexate. Birth Defects Res A Clin Mol Teratol. 2012;94:187-207. [review article]

Kim MM, Lee SH, Lee MG, Hwang SJ, Kim CK. Pharmacokinetics of methotrexate after intravenous and intramuscular injection of methotrexate-bearing positively
charged liposomes to rats. Biopharm Drug Dispos. 1995;16:279-93. [PK in Sprague Dawley rats at 4 mg/kg dose]
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Scheufler E, Zetler G, Iven H. Pharmacokinetics and organ distribution of methotrexate in the rat. Pharmacology. 1981;23:75-81. [PK only at 31 mg/kg dose]

Stagni G, Shukla C. Pharmacokinetics of methotrexate in rabbit skin and plasma after iv-bolus and iontophoretic administrations. J Control Release. 2003;93:283-92.
[PK only at 10 mg/kg dose]

Wilson JG, Scott WJ, Ritter EJ, Fradkin R. Comparative distribution and embryotoxicity of methotrexate in pregnant rats and rhesus monkeys. Teratology.
1979;19:71-9. [no AUC data, only concentrations at 0.25 hours]

ABRAGNR3 A FEKE
. HE | &% Crmax AUC ‘
. 3
BAXR | (ngig)| ez | B (Ly/mL) (bg-n/mL) =
Wilson 03| IV Wistar 0.40 — H % —/NBF A B2 0.25/ N i, B Co i R & B fE &

Scrgg‘;'er 31 | v Wistar 177 |AUCing=384  |CmaxH Co

1982

_ Sprague % E AEE 7 [
Kim 40 1 IV Dawley 40 AUC(.inf) =2.88  |Cmax 4 B Ml th 4 E 158, AUC 4173 pg-min/mL
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v B

CAS 5: 444731-52-6

A B NOAEL AR LOAEL % NOAEL % LOAEL B
A& Zib= AR & & #i

Cmax Cmax k% Cmax Cmax i%

AUC AUC AUC AUC

1mg/kg &0 3mg/kg &0 A& e, L4z |3mglkg £ 0 GD7- |10 mg/kg & O GD7- | & K J& & K #4
GD6-17 (£(E  |GD6-17 (£(E  |fkék 19 (£E FDA, p. |19 (£E FDA, p. |[n

FDA, p.218)  |FDA, p.218) 225) 225)

Cmax:3.47 ug/mLa Cmax:10.4 l.g/ml_a Cmax =0.130 I.g/m Lb Cmax:1.063 [,g/de

AUC=0.028 AUC=0.083 AUC(0-1=0.517 AUC(0-1=1.723

pg-h/mL? Lg-h/mL? Lg-h/mL® pg-h/mLe

a:  Sprague Dawley K R £ 1 47w JE.3 mg/kg 28 K J& fn 3¢ Shaf {5k L Frdf 4 {8 (£ [E FDA, p. 249) : Crax=10.4 pg/mL, AUC=83 pg h/L (0.083
pug-h/mL) .

b: % T irmkdf B3 mg/kg & M SLl{E (=B FDA, p. 227 ) : Cmax=0.130 po/mL.

C: RZTwavkve B.10 mo/kg B R AE(EHSME (X E FDA, p. 227) : AUC(4=1.723 pg h/mL.

d: %4 T i g B 10 molkg JB L SEME (£ & FDA, p. 227) : Cmax=1.063 pg/mL, AUC.y=1.723 g h/imL.

5% Xk

FDA, United States. Pharmacology Review NDA 022456 (18 Sep 2009).
JFA T i By et SRR

US Label Votrient.
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LR

CAS §: 57-41-0

jzﬁa NOAEL gzﬁa LOAEL ﬁ NOAEL ﬁg LOAEL AHE BN

& Vil AR & 7l =8 % c NOAEL/A o

S N max Eﬁ

Cmax Cmax k% Cmax Cmax k% AUC LOAE L/A

AUC AUC AUC AUC

150 mg/kg £ |300 mg/kg £ [N E I (F |50 mg/kg £ |75 mglkg & |EEER, BZ, |0 REE, % |[NOAEL:

O GD6-15 |0 GD6-15  |L&XW. @ |0 GD7-18 |0 GD7-18 |k R# ., |E625mg/k ¢ KE

[Kim] [Kim] BRI . |[McClain]  |[McClain] |& 3K &8 F0 Cmax=0.9 (13.4/14.5)
SLERFEH M. 50 Crnax=14.5 AUC=0.7 (205/291)

Cmax = 13.4 Crmax = 26.8 2 HAKRF | Crnax=27 Cmax= 34 . pg/mLf %

pg/mL2 pg/mL2 AR 3t |pg/mLP pg/mLe AUC=291 Cmax=1.9 (27/14.5)

AUC =205 |AUC =410 E), B |AUCp2am = |AUC(0-24n) = pg-h/mL9 AUC=0.7 (193/291)

bg-h/mL? g-h/mL? 7% (42 Al) 193 pg-h/mL® {290 pg-h/mLe

LOAEL:

Cmax=1.8 (26.8/14.5)
AUC=1.4 (410/291)
#i

Crnax=2.3 (34/14.5)
AUC=1.0 (290/291)

a: Sprague Dawley X BT GD8% 1 %4 K % 3150 mg/kg J& 5 IR {E B ) & E #74ME (Rowland) : Crex=13.4 pg/mL, AUC(0.inny=205 pig-h/mL. ¥ k%
GD17#] PK ##: Cmax=30.2 pg/mL, AUC0-iny=906 g h/mL.
b: MEMHTE ZE R ERE DT EZIESOmg/kg J& 1 LFRE (McClain) @ Cmax=27 po/mL. #HMEH 7 2 8 %4 04T K Z 330 mglkg & ) PK 34 7
*1% (Medhi) : Coax=12.8 po/mL, K E McClain B E# R, HAZEXREMENE, THFIE, B5XFFERBFEE” £,
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C: HMHWELE AL DL TELII0 kg 5 HAMESME (Medhi) : AUC=116 pg h/mL, @3t E Il gh & E &R EEItEmME, BAELRNME
X ERHCHERTE.

d: MEMFT 2 E REKE D LT HRZES0 5100 mg/kg J& LG AWH (McClain) : 7£5047100 mg/kg 7| & T 48 B Cmax=27 pg/mL F241 pg/mL.

e: KL EWMERORA, £ MRHD 4625 mg/k (425 @A H#) , i 1E A EREE, E MRHD 4600 mg/k (43k42) . *THELE, %
KAEHFE250mg (10 mL) B F Craxe B ARFEF E625 mg/day M # 7 F AUC, HBERNEFEZELZEREER (XE FDA1986) .

f: BORETHRZE O RRKI25 mg & A 5MEZ 250 mg 7| & (£ E FDA2002) : Crax=2.268 pg/mL, AUC(0.inn=58.2 |y h/mL. ¥ 3£75100 mg 7| & T
O R AR Z B R By PK %4 (2B FDA 1986) : X F Conaxr BRETERAZ2, ZMEE T FRAEETHF: FR=1(1-e*?), k=0.693/t%,
14=14.924 /NEY, tau=8 /NEF (BT, 1/(1-e0372)=1/(1-0.690)=1/0.31=3.2) .

0: BRAETHRZEORH125 mg 5 4R &4k £625 mg 7 B (£ E FDA 2002) : AUC(.inn=58.2 Lg h/mL.

5% Xk

ANDA #40-420 Bioequivalence Review, Phenytoin FDA, United States Approval package, Clinical Pharmacology and Biopharmaceutics Review 040420/S-000
FDA, United States Approval Package (Bioequivalence Review) for ANDA 088771 (22 Oct 1986), p. 32.

FDA, United States Approval Package (Bioequivalence Review) for ANDA 040420 (19 Apr 2002), p. 40.

Kim SH, Lee IC, Baek HS, Lim JH, Moon C, Shin DH, Kim SH, Park SC, Kim JC. Dose-response effects of diphenylhydantoin on pregnant dams and embryo-fetal
development in rats. Birth Defects Res B Dev Reprod Toxicol. 2012;95:337-45.

McClain RM, Langhoff L. Teratogenicity of diphenylhydantoin in the New Zealand white rabbit. Teratology. 1980;21:371-9.

Medhi B, Prakash A, Joshi R, Byrav DS. Effect of esomeprazole on pharmacokinetics of phenytoin in rabbits. Indian J Physiol Pharmacol. 2012;56:382-7.
Rowland JR, Binkerd PE, Hendrickx AG. Developmental toxicity and pharmacokinetics of oral and intravenous phenytoin in the rat. Reprod Toxicol. 1990;4:191-
202.

US label Dilantin oral solution.

US label Dilantin extended release capsules.
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38T FERE
CAS &: 19171-19-8
%
AR AR
NOAEL |LOAEL XB E'OAE % i'jOAEL % ARE ZBEXK
& & e AE |C 29 Crmax NOAEL/A TR
Cmax  |Cmax e AUC LOAEL/A
AUC AUC Cmax AUC
AUC
KB E (25mglkg & |BEREAEREE  |kAE |10 mglkg GD7- | % A &k, EAES  |F K4mg<2l  |NOAEL:
NOAEL |0 GD6-17 |#:%, JEMHLE |NOAEL|19 . BhAE /N (2.4 mg/im?/X) | AR
[XE FDA |KitEm: S 54 [%E FDA K # & NOAEL
2013a] fr (5. 2013a] Cmax=0.079 %
S Fn /B 0 2 pg/mLS S # £ NOAEL
Crax=27 |5) Cmax=0.072 AUC(o-
Lg/mL? pg/mLP 24n)=0.402 LOAEL:
AUC(- B F R AUCt=0.418 g h/mL AR
2u=4.3 & & K Im, g h/mLO Cmax=34 (2.7/0.079)
Lg h/mL? 7 BE R AUC=85

(34.3/0.402)

#

max=0.9
(0.072/0.079)
AUC=1.0

(0.418/0.402)

95




ICH S5 (R3) #&5 5N

. 44k Sprague Dawley X i, T GD174 1 % T 0 I E 25 mg/kg J& S Fn{E ( £ E FDA 20133, p. 152) : Cpax=2.729 pg/mL, AUC0-24n=34.34 Lg h/imL.
D MERFTT = A %F GD174 1 4T 0 I 210 mg/kg J& S2FRfE (% E FDA 2013a, p. 163) : Cux=0.072 pg/mL, AUC=0.418 pg h/mL.

D ZRMHEME X RE ORETEE EEAmg 8K )5 SEIFE (£ E FDA 2013b, p. 24) : Crnax=0.079 pg/mL.

O AR F 98 B 4 mg/kg 4)8 J& SLFRME ( £[E FDA 2013a, p. 180) : AUC(0-24n=0.402 g h/mL.

o O T Qo

5% Xk

FDA, United States Pharmtox Review for Pomalyst NDA 204026 (08 Feb 2013a), pp. 149-156, 158-170, 178-180.

FDA, United States ClinPharm Review for Pomalyst NDA 204026 (08 Feb 2013b), p. 25.

N R SH X

Gay F, Mina R, Troia R, Bringhen S. Pharmacokinetic evaluation of pomalidomide for the treatment of myeloma. Expert Opin Drug Metab Toxicol. 2013;9:1517-27.
[review article, data from Hoffman]

Hoffmann M, Kasserra C, Reyes J, Schafer P, Kosek J, Capone L, et al. Absorption, metabolism and excretion of [14C]pomalidomide in humans following oral
administration. Cancer Chemother Pharmacol. 2013;71:489-501. [PK in healthy volunteers, used data for patients from FDA, United States reviews]

96



ICH S5 (R3) 155 M

F B 3

CAS &: 36791-04-5

A K NOAEL A K LOAEL % NOAEL % LOAEL B

FE AE AR AE AE %

Crmax Crmax &) Crmax Crmax R

AUC AUC AUC AUC

03mglkg £ 10 |1.0mgkg £0 WA, WWEE, |03mgkg £0 |[1.0mgkg £0 |REFHD | FAEFHRELEEHN Y

GD6-15 (%[E |GD6-15 (£E |f@il, ¥ big#{z, |GD6-18 (%E |GD6-18 (XE |k R, A

FDA, p.64) FDA, p.64) B, Mm% |FDA, p.68) FDA, p.68) %, vl A kAN
W, ®ATHE, HAEMN BB F| B % M = B

Cnax=3.8 ng/mL* |Cmax=12.7 ng/mL? |, FhEFotEE @ | KA KPKE [ KLXIARK PK H BA B, EHIR

AUC=8.28 AUC=27.6 &, BB 3, B |# i FE M P KIEIER

ng-h/mL? ng-h/mL? W, Ja B A (Dixit) . B#&tE

B & IREERE

W HE AR, A R = v B

(Lin) . X4~
B KRR E R
TR A

a: MEME Sprague Dawley A B ¥k 4 0 4T A| B, F4k10 mg/kg J& f g £ E #4ME (£E FDA, p.76) : Cuex=0.127 pg/mL, AUC=0.276 pg h/mL. &

HNE>101%.

5% Xk

FDA, United States. Pharmacology Review NDA 020903 (18 May 1998).

TR Y SH X

Dixit NM, Perelson AS. The metabolism, pharmacokinetics and mechanisms of antiviral activity of ribavirin against hepatitis C virus. Cell Mol Life Sci.

2006;63:832-42
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Liao S, Jin X, Li J, Zhang T, Zhang W, Shi W, et al. Effects of silymarin, glycyrrhizin, and oxymatrine on the pharmacokinetics of ribavirin and its major metabolite
in rats. Phytother Res. 2016;30:618-26. [at 30 mg/kg in fasted male Sprague Dawley rats:  Cmax = 1.36 pg/mL, AUC0.inf) = 14.7 g h/mL]

Lin CC, Yeh LT, Luu T, Lourenco D, Lau JY. Pharmacokinetics and metabolism of [**C]ribavirin in rats and cynomolgus monkeys. Antimicrob Agents Chemother.
2003;47:1395-8. [at 30 mg/kg in fasted male Sprague Dawley rats:  Cmax = 0.433 pg/mL, AUC0-inf) = 3.04 g h/mL]
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b 52 5 &

CAS 5: 104987-11-3

A B NOAEL A B LOAEL % NOAEL % LOAEL B
FE FE AR A& A& R

Cmax Cmax k% Cmax Cmax i%

AUC AUC AUC AUC

1.0mg/kg 20 |32mgkg &0 |FHKEEKRBEM |032mg/kg £0 |1.0mgkg &0 |(WEXEFAR, EFE |o AR RAE LOAEL
GD7-17 (%E |GD7-17 (xE |#iw (BH#K |GD6-18 (xE GD6-18 (£[H |f@&#h, ZEHk | THTNFERENH

FDA, p.18) FDA, p.18) W) FDA, p.19) FDA, p.19) SAF KT fu e S e MM Ik K41

E, g, BERA e R#WA RN N3k
Crax=2.9 Ng/ML? | Crnax=20 ng/mL" Crax=0.93 Ng/MLE [Crax=2.9 Ng/MLE B T4, BEBEH; | 000EH 4L
AUC0-inn=10.9 AUC0-inn=68.9 AUC=17.6 AUC=55 EIREER¥ I, &
ng-h/mL? ng-h/mLP Lg-h/mL® ng-h/mL® 11308 D

a EHEAREAZED LT EE1.0mgky B ¥ EFRE (£E FDA, p.25) @ Cnax=2.9 ng/mL, AUC(-inn=10.9 ng H/mL.
b: #M KR ERE DAL T EF3.2mglkg Ja i SEFR{E (£ E FDA, p.25) : Cmax=20 ng/mL, AUC(.in)=68.9 ng h/mL.
C: MTZERERE D 4T 5T 5 52 mglkg & & 1E #4ME (Piekoszewski) : Cmax=5.79 ng/mL, AUC=110 ng h/mL.

5% Xk
FDA, United States. Pharmacology Review NDA 50-708/50-709 (08 Apr 1994).

Piekoszewski W, Chow FS, Jusko WJ. Disposition of tacrolimus (FK 506) in rabbits. Role of red blood cell binding in hepatic clearance. Drug Metab Dispos.
1993;21:690-8.

TR Y SH X
Iwasaki K, Shiraga T, Nagase K, Hirano K, Nozaki K, Noda K. Pharmacokinetic study of FK 506 in the rat. Transplant Proc. 1991;23:2757-9.
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il i3
CAS &: 50-35-1
A B NOAEL | XK LOAEL % NOAEL  |% LOAEL e
B o KB |ilE I # R REam 2
S N max
Cmax Cmax k% a Cmax Cmax k»{m AUC LOAEL/A %
AUC AUC AUC AUC
10 mg/kgP 50 mg/kgP FIKE |20mglkg £ 0 |60 mg/kg £ 0 e R 50mg B AT |NOAEL:
[Janer] [Newman, By IGD7-19 GD7-19 o JRARIERHE AR
Schardein] [Christian] [Christian] i (60 mg/kg#| & T |Cmax=0.62 Cmax = 1.6 (0.97/0.62)
4138 1F, 180 pg/mL9 AUC = 2.2 (10.75/4.9)
Cmax=0.97p0/ |Cmex=4.87 10/ mg/kg 7| & T15/25 |AUC-inn=4.9 |%&
mL® mL® 7 GD19F |7 cD19omt | FETT) g h/mL9 Cmax = 1.3 (0.82/0.62)
AUC 0-24n) AUC (0-24n) Crnan=0.82 Crrn=2.16 o AKX AUC = 0.9 (4.18/4.9)
=10.75 =53.75 Lg/mL? Lg/mL® (n=2/38) |
g h/mL® g h/mL® AUCH0. AUC/. e  7£180 mg/kgH| LOAEL:
© © o .
24n)=4.18 24n=14.4 ?T: BIREE X AR
Lo himLe Lo h/mLe W, B, Cinax = 7.9 (4.87/0.62)
UK K ESN LT A AUC = 11.0
FE w5 75 (53.75/4.9)
#
Cmax=3.5 (2.16/0.62)
AUC = 2.9 (14.4/4.9)

a XMERETAENARLKEEMRYE, EFEMAZFHELREHER (Newman, Neubert, Janer, Schardein) .
PAEWE AR E. REBHFESTEEN, EEF E>100 mgke BRI BN T2 — M % WM (Newman) .

b: #-F Newman o Schardein B S #R 4538, 50 mg/kg #13#% fE LOAEL. Z£-F Janer By 423k, 10 mg/kg & #% 3K 2 5 51 Hy

B BH RS T RS R T B
ALK E HYA R
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c: MMk Fischer X .4 0 % T WA Z 250 mg/kg 8K J& Hy 4N 2 L F5{E (£ [E FDA, p.86) : Cmnax=4.87 pg/mL, AUC(0-24n=53.75 pig-h/mL. 4, ¥ 3k 15
P Fischer X B ¥k £ 0 42530 mg/kg & B PK #3& ( £E FDA, p.22,91) : Cmax=10.4 pg/mL, AUC(0.180=63.99 pg-h/mL; VLK # 1% Sprague Dawley X
R0k £ 04525100 mg/kg J& # 3k 4E (£ [E FDA, p.73) : Cmax=21.60 pg/mL, AUC(0.480=348.5 pg-h/mL.

d: HIRHTT 2 8 RE 1T R E 20 mg/kg & # SR8 (Christian) . GD7: Cmax=1.77 po/mL, AUC(.240=13.4 pg f/imL; GD19: Cpa=0.824
|.g/mL, AUC(0.24h):4.18 (8 0] h/mL.,

e: HIRHTE L E %% 04T WF 60 mg/kg J& th L FR{E (Christian) . GD7: Cmax=6.39 pg/mL, AUC(0.240=78.7 g himL; GD19: Crax=2.16 po/mL,
AUC(o.24h):14.4 (8 0] h/mL.,

f: U AT v B & I8 ER 100-400 mg/ K. 50 mg B EHF T PK thde, B A& DA R E KRBT L R TN RRE RN E. TE, EHEK
ROE O HA e, — Fr50 mg &y 30 A FE R 2 DL BR50% 8 4 4k B 3 A Bk (Vargesson) .

0 HEREREHFERET0mMg 5 H EFRE (Teo, EEHHH ) : Coen=0.62 g/mL, AUC=4.90 pg-h/mL.

5% Xk

Christian MS, Laskin OL, Sharper V, Hoberman A, Stirling DI, Latriano L. Evaluation of the developmental toxicity of lenalidomide in rabbits. Birth Defects Res
B Dev Reprod Toxicol. 2007;80:188-207.

FDA, United States. Pharmtox review NDA 020785 (11 May 1998).

Janer G, Slob W, Hakkert BC, Vermeire T, Piersma AH. A retrospective analysis of developmental toxicity studies in rat and rabbit: what is the added value of
the rabbit as an additional test species? Regul Toxicol Pharmacol. 2008;50:206-17.

Neubert R, Neubert D. Peculiarities and possible mode of actions of thalidomide. In: Kavlock RJ, Daston GP, editors. Handbook of experimental pharmacology
124: Drug toxicity in embryonic development Il. New York: Springer-Verlag; 1997. p.41-119.

Newman LM, Johnson EM, Staples RE. Assessment of the effectiveness of animal developmental toxicity testing for human safety. Reprod Toxicol. 1993;7:359-90.
Schardein JL, Macina OT. Human developmental toxicants: aspects of toxicology and chemistry. Boca Raton: CRC Press; 2007. p. 127-141.

Teo SK, Colburn WA, Tracewell WG, Kook KA, Stirling DI, Jaworsky MS, Scheffler MA, Thomas SD, Laskin OL. Clinical pharmacokinetics of thalidomide.
Clin Pharmacokinet. 2004;43:311-27.

Vargesson N. Thalidomide embryopathy: an enigmatic challenge. ISRN Development Biol. 2013;2013:Article ID 241016. http://dx.doi.org/10.1155/2013/241016
US label Thalomid.
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Y BB 5F X

Brock N, [Experimental contribution to the testing of teratogenic drug effects in the laboratory rat]. Naunyn-Schmiedebergs Archiv fur experimentelle Pathologie
und Pharmakologie. 1964;249:117-145 [500 mg/kg only dose tested]

EMA Assessment Report for Thalidomide Pharmion. EMEA/176582/2008, p. 13. [same PK values as FDA review, AUC q.inf) = 55.25 pg-h/mL at 50 mg/kg on D8]
Eriksson T, Riesbeck K, Ostraat O, Ekberg H, Bj&Gkman S.  Drug exposure and flow cytometry analyses in a thalidomide treatment schedule that prolongs rat
cardiac graft survival. Transplant Proc. 1992;24:2560-1. [no PK parameters published]

FDA, United States. Pharmtox review NDA 021430 (23 Nov 2005). [review for multiple myeloma, no new PK or teratology data from NDA 020785 ]

FDA, United States. Pharmtox review NDA 204026 (08 Feb 2013). [thalidomide was used as a positive control in the rabbit developmental toxicity study ata

dose of 180 mg/kg]
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FoHh B
CAS 5: 97240-79-4
A B NOAEL A B % NOAEL |% LOAEL \
e LOAEL V1 . AR & REREHK
A& \ AR & & S o
Vil - N Crmax NOAEL/A % HB
Comax Crmax 2R Crmax Crmax KR AUC LOAEL/A %
AUC AUC AUC
AUC
100 mg/kg 400 mg/kg |HkEE, B AR |20 mg/kg 35 mg/kg >35 mg/kg|400 mg/ A, |NOAEL: o KR: BRE
%0 2y x Z g %0 mEfEfE |2k % | KR 20 mg/kg F| & T
GD6-15 GD6-15 GD6-18 GD6-18 fF% T  |Cmax=13.5 Cmax=3.6 (49/13.5) | WE 3| fefFih &
[ZEHYE  |[ZEHHA [ZEWHY  |[XERHA pg/mLe AUC=3.9 (893/229) |JD a4l 4
H, xHE ¥, %H ¥, %H H, %HE AUC=229 |% REFEE I, 2
FDA 1996a] |FDA FDA 1996a] |FDA 1996a] g h/mLe Cmax=1.0 (13/13.5)  |MEFL # NOAEL
1996a] AUC=0.3 (67/229)  |#3A A & 100
Crmax=49 Cmax=13 Cmax=23 mg/kg
Lg/mL? Cmax=168.6 pg/mLd pg/mLd LOAEL: e KH.: 7E>400
AUC=893  |pg/mL® AUC=67 AUC=117 AR mg/kg Bt B W EHK
Lg-h/mLP AUC=3573 pg-h/mLd Lg-h/mLY Cmax=12.5 (169/13.5) | & M 895 JKIE
pg-h/mLP AUC=15.6 W, HE>100
(3573/229) mg/kg Bt BFRIRE
BB
il o i 35
max=1.7 (23/13.5)  |mg/kg Bt ¥ WL EF{K
AUC=05 (117/229) |&M (REHEE
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B, W RE
W, Faf/E AT

YR MM Sprague Dawley kX BT GD12-15 (4K ) % F 4% vk E400 mg/kg J& B9 SLFRfE (%8 FDA, p.48) C151=168.6 pg/mL.
WM T 2 B R4 T AR EE60 mo/kg 14K 5 A (E Ay 4 (£ E FDA, p.13) Crnax=39.1 pg/mL, AUC=201 pg h/mL.

ZYUREH T LB A T H PK #3 ( £ E FDA 1995b, Bialer) .

5% Xk

YR MEME Sprague Dawley & BT GD12-15 (4K ) %4 F4EHkE 200 mo/kg J& &89 4 (£ 1E FDA, p.48) : Cp5n=97.3 po/mL.
WM Sprague Dawley A B 4 T 46 1L B30 mg/kg 8 K J& A fE# 4 (2 E FDA, p.12) : Cmax=22.2 pg/mL, AUC=268.2 pg h/mL.

;O R% T4 EE 100 mo/kg BID 14K J& 4 th 4h3f ( £ [E FDA 1996b ) Crax=6.76 g/mL, AUC2a=57.2 g h/mL. T kB MR L HEHE. %AHK

Bialer M, Doose DR, Murthy B, Curtin C, Wang SS, Twyman RE, et al. Pharmacokinetic interactions of topiramate. Clin Pharmacokinet. 2004;43:763-80.

FDA, United States. Pharmtox Review NDA 020505 (24 Dec 1996a).
FDA, United States. Clinical Pharmacology Review NDA 020505 (24 Dec 1996b), p. 39.
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= HOXE
CAS &: 127-48-0
gg NOAEL ;jg LOAEL . QQOAEL §§OAEL . A E BN
N N Crmax NOAEL/A Va3

Cmax Cmax k% Cmax Cmax kﬂ AUC LOAE I_/A
AUC AUC AUC AUC
60 mg/kg Z 1 240 mg/kg  [240 mg/kg | R A H A | R A A KK (K &KH |600mgQID | = F XA — WX ER 2
GD6-15 £ 1 GD6-18 |GD6-15  |¥# i %4 4E (10 mg/kg >4) |NOAEL: o — K
[Buttar 1976]  |[Buttar 1976] |[[Buttar]: [&EAE, |[AR . HE

“If A | = WA ZEHAH] |Cmax=1.4 (58.9/42.75) BERET
= ¥ B = ¥ B 1T ¥H |AUC=10.78 AUC=0.2 (203/1000) = 3R £
Cmax=58.9 Cimax=235 FEREAT |g-himLe = ¥R # FE, AR
pg/mL? pg/mL? 2> Cra=42.75 | k% £ NOAEL L IE SEHY B
AUC0:inn=203 |AUC 0-inf)= pg/mLd LOAEL: W4 (Buttar
Lg-h/mL2 814 pg-h/mL? 250 mg/kg AUC -inf= AR 1978). F M

GD7-18 1000 pg-h/mLY |Cmax=5.5 (235/42.75) L
— W XA — WX [Vorhees]: AUC=0.8 (814/1000) FUER By
Crmax=97.71g/m |Cmax=391 JiE A B3t — VW R #.
LP pg/mLP M, B Cmax=1251 K LOAEL
AUC 0-inf)= AUC 0-inp= (EEZN pg/mLe®
4872 p-h/mL® |19,488 FEHg, £ AUC@inn= | = ¥ 3B

pg-h/mLP BIRK & 36,670 NOAEL:
W RE g-h/mLe AR
ol B ) Cmax=0.1 (97.7/1251)

AUC=0.1 (4872/36670)
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LOAEL:
Cmax=0.3 (391/1251)
AUC=0.5 (19488/36670)

a: HEME Wistar X R KE 04T = B XE100 mg/kg J& # 3 2& {E 4ME (Tanaka 1981) @ Crx=98.1 pg/mL, AUC(.inn=339 pg h/mL.

b: #eME Wistar X B 22K 4 0 4F = ¥ R EI100 mg/kg J& 19 45 E /M (Tanaka 1981) : = ¥ Crnax=162.8 pg/mL, AUC-inp=8120 pg-h/mL.

C: HAH R ER KT AT = F WE4 mglkg J& t 5L B {8 (Tanaka 1999):  AUC(.inp=10.78 po-h/mL, it # T CI=0.371 L/(kg-h).

d: ok 04T = ¥ WEF4 molkg & B 44N E (Kobayashi) : Cmax=6.0 po/mL, AUC(@.ing=100.1 pg fimL. 3t F Crax» KA EFE T2.85, ZERIE
DT FRREESE: EF=1/(1-ekw), k=0.693/tY, t4=9.6 /NA, tau= 6/NiF (B, 1/(1-e0433)=1/(1-0.649)=1/0.351=2.85).

e: HRORAET = F WAE4 mg/kg & B & (4 E (Kobayashi) : = B B Crax=12.83 pg/mL, AUC(in=3667 g h/imL. Xt F Crax» KA & FH 39,
ZEREUTHRAMGEGE: EH=1A-e*a) , k=0.693/t%, t4=160/NEf, tau=6/Nef (ET, 1/(1-e0926)=1/(1-0.974)=1/0.026=39).

5% X W

Buttar HS, Dupui I, Khera KS. Fetotoxicity of trimethadione and paramethadione in rats. Toxicol Appl Pharmacol. 1976;37:126 [abstract]

Buttar HS, Dupuis |, Khera KS. Dimethadione-induced fetotoxicity in rats. Toxicology. 1978;9:155-64.

Tanaka E, Kinoshita H, Yamamoto T, Kuroiwa Y, Takabatake E. Pharmacokinetic studies of trimethadione and its metabolite in rats with chemical-induced liver
injury. J Pharmacobiodyn. 1981;4:576-83.

Tanaka E, Ishikawa A, Horie T. In vivo and in vitro trimethadione oxidation activity of the liver from various animal species including mouse, hamster, rat, rabbit,
dog, monkey and human. Hum Exp Toxicol. 1999;18:12-16.

Vorhees CV. Fetal anticonvulsant syndrome in rats: dose- and period-response relationships of prenatal diphenylhydantoin, trimethadione and phenobarbital
exposure on the structural and functional development of the offspring. J Pharmacol Exp Ther. 1983;227:274-87.

US label trimethadione.

GRANE: ST =

Midha KK. Metabolism and disposition of trimethadione in pregnant rats. Epilepsia. 1979;20:417-23. [only useful data are concentrations at 6 hours after last dose
following dosing 60 and 240 mg/kg GD6-15: at 60 mg/kg , Cen = 11.3 jg/mL]

106



ICH S5 (R3) #&5 5N

Schardein JL, Schwetz BA, Kenel MF. Species sensitivities and prediction of teratogenic potential. Environ Health Perspect. 1985;61:55-67. [claimed rats are an
insensitive species for detecting trimethadione teratogenesis]

Tanaka E, Yoshida T, Kuroiwa Y. Dose-independent pharmacokinetics of trimethadione and its metabolite in rats. J Pharm Sci. 1985;74:340-1. [PK values after

4 mg/kg trimethadione oral single dose in male Wistar rats: trimethadione Crax = 3.0 pg/mL, AUCo-inf) = 8.21 g h/mL, and dimethadione Cpax = 10.2 pg/mL,
AUC.inf) = 465.8 pg-h/mL.  The values after 100 mg/kg (Tanaka 1981) were used instead].

Taylor JD, Bertcher EL. The determination and distribution of trimethadione (tridione) in animal tissues. J Pharmacol Exp Ther. 1952;106:277-85. [levels in rabbit
brain after 1000 mg/kg IP]
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W R
CAS 5: 99-66-1 (R /RER4: 1069-66-5)
A B NOAEL |XxK LOAEL % NOAEL % LOAEL e
A i XE [HE e % N REam i
N N max
Cmax Cmax ki/w.\ Cmax Cmax kﬂ AUC LOAEL/A %
AUC AUC AUC AUC
65 mg/kg £ H 200 mg/kg & |BAK, & (150 mglkg £ B |350 mg/kg  [RUWAE; 4 |60 mglkg/ X, 4 |[NOAEL:
GD6-15,SD  |H,SD KR, |[fm%& [  |GD6-18 %o W (B |[2%k0fR%? AR
AR [£E |GD7-18 [% & FDA, GD6-18 |&, Jfil, (30 mg/kg/’kK)  |Cmax=0.4 (73.8/205)
FDA, 1995] |[Voorhees], 1977] [xE AN g 7 [%& & #ER &, |AUC=0.06
GD8-17 FDA, J, TR, ZER/XEBM  |(230/4180)
[Binkerd]; [£ Cmax=410 pg/mL>{1977] HEXEA Depakote f17 /% | %
Cmax=73.8 E 7 X BR 4K AUC=690 &, B B Depakene £ |Cmax=2.0 (410/205)
pg/mL2 Depacon 3, B pg-h/mL® Cmax=957 |Z) ; WHE |9t 4] AUC=0.2 (690/4180)
AUC=230 1 g/mLP WY (% |4
bg-h/mL? AUC=1610 |[@#ki, LOAEL:
Cmax=227 -h/mL? | ZE e #, B [Cmax=205 po/mLe | K i
Hg/mL? XEA AUC(iny=4180 |Cmax=1.1 (227/205)
AUC=707 A2); '%  |pgh/mLe AUC=0.2 (707/4180)
pg-h/mL2 W (%4 #
ME, mE max=4.7 (957/205)
At A ) AUC=0.4
(1610/4180)

a: ¥4k Sprague Dawley X i, F GD174 1 %4 T A /X #2200 mg/kg J& #4423 L FF{E (Binkerd) : Cmax=227 pg/mL, AUC=707 pg h/mL. GD8#j PK ¥
0, 7] 751%: Cmax=341pg/mL, AUC=1019 pg-h/mL.
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b: HMH T Z A %R EKRE 04T HIKERTO mg/kg J& # 4R 4EE4ME (Bourin) @ Cmex=191.3 po/mL, AUC-ing=322 g himL. 57 k13 % £ 0 4 50
mg/kg (£[E FDA) . £ 8% F20mg/kg (van Jaarsveld) . #fikiF 41 % F43 mg/kg ( Nakashima) DAK & fkiE #F 457 75 mg/kg ( Yokogawa) J& #y PK %1
.
c: H R X 1000 mg BID 5K J& t#y i & {E 4 (Nitsche) : Cmax=114 pg/mL.

d: R0 R% T A X BR1000 mg J& 4 & (B4 (Nitsche ) AUC(o-inn=1161 pg H/mL.

5% Xk

Binkerd PE, Rowland JM, Nau H, Hendrickx AG. Evaluation of valproic acid (VPA) developmental toxicity and pharmacokinetics in Sprague-Dawley rats. Fundam
Appl Toxicol. 1988;11:485-93.

Bourin M, Guenzet J, Thomare P, Kergueris MF, Ortega A, Larousse C. Effects of administration route on valproate pharmacokinetics in the rabbit. Fundam Clin
Pharmacol. 1991;5:331-9.

FDA, United States Approval Package, NDA 018081 (S-001, S-025) and 018082 (S-008) (1995), Part 2. p. 7-8,10,12,28.

FDA, United States Pharmtox reviews IND 011152 (March 1977), p. 31-32, 34.

Nitsche V, Mascher H. The pharmacokinetics of valproic acid after oral and parenteral administration in healthy volunteers. Epilepsia. 1982;23:153-62

Ong LL, Schardein JL, Petrere JA, Sakowski R, Jordan H, Humphrey RR, et al. Teratogenesis of calcium valproate in rats. Fundam Appl Toxicol. 198;3:121-6.
Vorhees CV. Teratogenicity and developmental toxicity of valproic acid in rats. Teratology. 1987;35(2):195-202.

US Depacon (valproate injection) label.

US Depakene (valproate capsule) label.

US Depakote (valproex tablets) label.

GRANE: e =P

FDA, United States Pharmtox reviews IND 011152 (1977), p. 48. [after 50 mg/kg [**C]valproic acid oral single dose in rabbits (FDA, United States): Cmax = 86
po/mL].

Katayama H, Mizukami K, Yasuda M, Hatae T. Effects of carnitine on valproic acid pharmacokinetics in rats. J Pharm Sci. 2016;105:3199-3204. [PK data in male
Wistar rats after 32 mg/kg oral: Cimax = 40.7 pg/mL, AUC o.inf) = 3458 pg-min/mL (57.6 pg-h/mL)]
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Nakashima M, Takeuchi N, Hamada M, Matsuyama K, Ichikawa M, Goto S. In vivo microdialysis for pharmacokinetic investigations: a plasma protein binding
study of valproate in rabbits. Biol Pharm Bull. 1994;17:1630-4. [PK after 43 mg/kg intravenous valproic acid in anesthetized male Japanese Albino rabbits: Co =
157 pg/mL, AUC i) = 308 pg-h/mL]

Rha JH, Jang 1J, Lee KH, Chong WS, Shin SG, Lee N, Myung HJ. Pharmacokinetic comparison of two valproic acid formulations--a plain and a controlled release
enteric-coated tablets. J Korean Med Sci. 1993 Aug;8(4):251-6.

van Jaarsveld MF, Walubo A, du Plessis JB. Interaction between valproic acid and acyclovir after intravenous and oral administration in a rabbit model. Basic Clin
Pharmacol Toxicol. 2007;101:434-40. [PK after 20 mg/kg valproic acid oral single dose in New Zealand White rabbts:  Cmax = 64.2 pg/mL, AUCg-inp = 227

g h/mL].

Yokogawa K, lwashita S, Kubota A, Sasaki Y, Ishizaki J, Kawahara M, Matsushita R, Kimura K, Ichimura F, Miyamoto K. Effect of meropenem on disposition
kinetics of valproate and its metabolites in rabbits. Pharm Res. 2001;18:1320-6. [PK after 75 mg/kg intravenous dose in male albino rabbits: Cmax = 238 pg/mL,
AUC o6 = 17.5 mg-min/L (292 pg-h/mL)]

Zaccara G, Messori A, Moroni F. Clinical pharmacokinetics of valproic acid--1988. Clin Pharmacokinet. 1988;15:367-89.
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BREE
CAS 5: 879085-55-9
AR
NOAEL j:iii} LOAEL ijEOAEL jjgl_;OAEL AHE Py
‘ & AR & & # o
& \ . Crnax NOAEL/A ER
Cinax Crmax 2R Crmax Crmax 2R AUC LOAEL/A
AUC AUC AUC AUC
K#E |10 mgkg GD6-17 (e AETEE | AAXARK |KAIRLK |KAkI |150mg =R NOAEL: MW =
NOAEL |# u[%HE FDA, BOR B K (R ¥ % i AR 421.3
2011] Aol m@k A Cmax=13.0 pg/mL® | % & NOAEL
SRR, AUC0-24n)=306 R
Crax=7.22 lgimL® | % KM fE bg-h/mLb * & IR
AUC 0-24n)=50.5 i
g-h/mL? LOAEL:
Cmax=0.6 (7.22/13)
AUC=0.2
(50.5/306)
#
KRN

a: MEMEAT YR Wistar K BB RXE 0 4T 4 248 510 mg/kg 1045 th &8 (& E FDA, 2011) : Crax=7.22 pg/mL, AUC(0-240=50.5 g h/mL.

b: FABMREFHEEELSOmg 14K 5 s (£ E FDA, 2012) : Cmax=30.9 M (13.0 po/mL), AUC(0.24n=727 pmol-h/L (306 pg-h/mL) .

53 Xk

FDA, United States.
FDA, United States.

Pharmacology Review NDA 203388 (08 Sep 2011), p. 66-9.
Clinical Pharmacology Review NDA 203388 (13 Jan 2012), p. 48.
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132 AERESEENED

il

CAS No.: 83881-51-0
AR g

#:Ei NOAEL LOAEL ﬁ NOAEL LOAEL AR & ZEEH

HE & AR HE 7| & % C NOAEL/A ER

Cr A 29 Conax AR ggm O™

AUC Crmax AUC Crmax AUC LOAEL/A
AUC AUC

NOAEL (MEFL) [225mg/kg |225mg/kg: |NOAEL KHE | AWE IMRHD 10 mg NOAEL: %

75 mg/kg % O %o ERER | (MEFL) 3| BR%EHEFEE | KR (75malka/

GD6-15 GD6-15  |&F & (% 135 mg/kg MEFL |&: x)

( £ FDA, (£H . EKRE (£ndo Crmax = 0.33 pg/mL? | Cnax: 136

1989) FDA, W) HAT |GD6-18 AUC (0-24n: 3.0 (45/0.33)

Cmax =45 pg/mL? [1989) FIR#AE | (£E FDA, pgehr/mL® AUC: 111

AUC =301 Cmax =128 |JKEE % 1989) (334/3.02)

ngeh/mL® ng/ml2 Cmax = 137 pug/mL° %, (135 ma/ka/
AUC = AUC = 642 X))

ERAEHEFEE 1010 ngeh/mL® Cmax: 415

8 mglkg % & pgeh/mLP (137/0.33)

GD6-15 B ARK & E & AUC: 213

( %£[E FDA, 5% (642/3.02)
1989) 15 mg/kg
Crmax = 4.6 pg/mL? %o LOAEL:
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AUC = 32 pgeh/mLP GD6-18 A B (225 ma/ka/
( £ E FDA, x)

25 mg/kg éé i 1989) Cmax: 388
GD6-15 Cmax = 15 pg/mL° (128/0.33)
( £ & FDA, AUC =71 AUC: 334
1989 ) ngeh/mL° (1010/3.02)

Crmax = 12 pg/mL? *
AUC =41 pgeh/mL° 45 mg/kg A 1& A

%0

GD6-18

( £ & FDA,

1989 )

Cmax = 51 ug/mLC

AUC = 116

ugeh/mL°

Akl TARAEEL L2 EERH25. 75, 225 mg/kg/ KA B THEMLS (23K ) B Craxdf 2 (5. 8 Mo/kg/ K B B Crnax 7 2 80 5045 1 42 1
4NE (£ EFDA, 1993, page 4).

bk B TARAEELALEERK25. 225 mg/kg/ KA BETFEAS ($23K) HEHREAUCH. 8575 mg/kgl K 7 & T #5 AUC A ix 26 34 45 i
%M hE (R EIFDA, 1993, page 4).

CR B THIR%GD6-184 25, 25. 45. 90 mg/kg/ K7 B T ML (GD18) B B AUCHICraxd &8 . 1541135 mg/kg/ K 7| & T # Cmax F1AUC
R L S (£ EIFDA, 1993, page 5).

d: FAFIRAKERLTFL0mg (£ EFDA, 2003) .

FDA, United States. Pharmacology review of NDA 019835 (11 Apr 1989) part 01, pages 10-11 (rat and rabbit EFD overview).
FDA, United States. Pharmacology review of NDA 019835 (11 Apr 1989) part 02, pages 10-30 (rat and rabbit EFD summary).
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FDA, United States. Pharmacology review of NDA 019835 (18 Oct 1993), pages 4 (rat PK data) and 5 (rabbit PK data).

FDA, United States. Clinical Pharmacology and Biopharmaceutics Review 021621/S-000 (31 Oct 2003) (Clinical AUC, single dose pg 11)
US Label Zyrtec.

EU SmPC Zyrtec.
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PHFIT
CAS No.: 361442-04-8
AR %
NOAEL NOAEL \
;} EE“ LOAEL | % LOAEL AR & 2R
£ e | |[NE T S NOAEL/A i

C £ C £33 e

max max
AUC Crnax AUC Crnax AUC LOAEL/A

AUC AUC

NOAEL (MEFL) NOAEL (MEFL) NOAEL:
900 mg/kg £ O 200 mg/kg £ H MRHD 5 mg AR (900 mg/kg/ X ) BMS-510849
GD6-15 GD7-19 s g 35 ) oy | DRI A DAEINIT

( £ FDA, ( £ E FDA, 25 = Cmax: 10,375 (249/0.024) |y —F £ %
2009) 2009) o ;g ; ;T AUC: 8,294 (647/0.078) | 7& MK 4t 7~

WAEF| T é . 8 gpq |BMS-510849 M. (EE
él (s . Crox =13 ug/mL” ngmL® Crwc 449 (21.1/0.047) |9 B umg
x =249 pg/mL AUC*% =111 : .
AHSC 19 pg/m e uc : A |AUCEam AUC: 673 (144/0.214) EPAR
0-24 = 647 . A MEZF pgeh/mL e 1 Onglyza)
ugeh/mL? "~ |MEFL e 0.078 %, (200 mg/kg/% )
MEFL |pgehr/mL® : \
BMS-510849 BMS-510849 |2 E T
BMS-510849 Crmax = 125 C =047 |Cmex 1,792 (43/0.024)
Cmax=21.1 pg/mLP ng/mL° ’“/ax _Ld ' AUC: 1,423 (111/0.078)
AUCo.2s = 144 AUCo.24 = 434 igulg ~ |BMS-510849
ugeh/mL? pgeh/mL? 091 4(0‘2‘"‘)' Cmax: 2,659 (125/0.047)
“'g.hr oL AUC: 2,028 (434/0.214)

FHA EHEE A EHRFE

64 mg/kg & 1

8 mg/kg £ 1

LOAEL:
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GD6-15
WFIT
Cmax =17.7
ng/mL?
AUCo-24 = 23.6
ugeh/mL?

BMS-510849
Cmax =15
ug/mLb
AUC0-24 =6.3
ugeh/mLa

GD7-19
WEF|IT

Cmax =2 pg/mL°
AUCp-24 =25
ugeh/mL?

BMS-510849
Cmax =5 pg/mL°
AUCp-2 =74
ugeh/mL?

40 mg/kg & H&

GD7-19

240 mg/kg % o WAEFIT
GD6-15 Cmax = 9 pg/mL°
DAEFIIT AUCo-24 = 12.3

max = 66.3 ugeh/mL?
ng/mL?
AUC0-24 =121 BMS-510849
ugeh/mL? Cmax = 25 pg/mL°
BMS-510849 AUCo-24 = 47.9
Cmax = 5.6 ug/mLP pgeh/mL?
AUCo-24 =28.9
ugeh/mL?

=
=

s A
i
=

a: REERAR %

WAEF| 764, 240. 900 mg/kg/ K Fuft Ik % 4
FDA, 2009, part02, page 84) .

WAEF|T8. 40. 200 mg/kg/ K EFaA (KK GD15. % GD19) Ef#y AUC 418 (%
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b: kB MM A RA4EE L 4245150, 300, 225mo/kg/ K7 B TEMRLS (F28K ) M Crax & {E, WAEFI5T 450, 78. 139 ug/imL, &M~
H4.6. 7.9. 11ug/mL. &5 T H Cmax {8 4 X L4048 B9 & M 448 (£ E FDA, 2009, part 04, page 56) .

C: X TH EFD KI5 7T 40 mo/kg/ X7 & T AL (GD19) HHy Cmax R&EME. 4451 H Cmax (8 A X S0 3E 19 & M 4ME .

d: 2R 4%4F #5775 mg (Onglyza # % E 39 4, page12) .

5 X

FDA, United States. Pharmacology Review 022350/S-000 (3 March 2009) Part 02, page 84 (rat and rabbit AUC data Saxagliptin and active metabolite)
FDA, United States. Pharmacology Review 022350/S-000 (3 March 2009) Part 03, pages 57-59 (rat and rabbit EFD studies).

FDA, United States. Pharmacology Review 022350/S-000 (3 March 2009) Part 04, page 56 (rat Cmax data Saxagliptin and active metabolite)

FDA, United States. Pharmacology Review 2006780rig1s000 (10 January 2010) for Saxagliptin + metformin, page 44 table 30 (rabbit Cmax data Saxagliptin and
active metabolite)

US Label Onglyza.
EU EPAR Onglyza.

117



ICH S5 (R3) #&5 5N

$EHF|IT
CAS No.: 274901-16-5
g
ﬂf NOAEL AR LOAEL % SOAEL LOAEL ARE Z2REK
& Zilh=3 AR & \ R o
\ FE N Crmax NOAEL/A Vi3
Crmax Comax 2 Crmax C =g AUC LOAEL/A
AUC AUC AUC e
AUC

NOAEL (MEFL) |4 % * W% % INOAEL (MEFL) *# % |%W |MRHD 50 mgBID.|NOAEL
750mg/kg £ O MEFL 150 mg/kg Z%| (100 mg/ k) A B (750 ma/ka/
GD6-15 %o MEFL x)

(M AH T TGA, GD7-20 50 mg BID %25 J& |AUC: 117
2010) (M AF| T TGA, R EE: (241/2.06)
AUCo.24 = 241 2010) AUC0-24n): 2.06 % (150 ma/kg/
pgeh/mL? AUCo-24 = 80 pgeh/mL? pgehr/mLP )

AUC: 39 (80/2.06)

F AR BB # A ] B A R R
75 mg/kg & o 15mg/kg % o LOAEL:
GD6-17 GD7-20 A 3E A
AUCp24 =23 AUCq.24 = 6 pgeh/mL?
pgeh/mL? 50 mg/kg % O
225 mg/kg £ 1 GD7-20
GD6-17 AUCp.224 =19
AUCp.24 = 68 ugeh/mL?
ugeh/mL?

a: 5 A7 MRHD B % 5% 8(50 mg BID Bt 2.06 pgehr/mL)4H th, A B f1 % EFD X3 & B4 AUC #3E 1 R % 8 bR it £ {4 (TGA, Australia, 2010, page 19).
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b: AZE50mg BID 4255y &5 & (B AF| T TGA, 2010, page 14)

5 X

TGA, Australia. Australian Public Assessment Report for Vildagliptin (April 2010) pages 19 (EFD studies), 14, 24 (exposure data) and 72 (pregnancy).
EU EPAR Galvus

EU SmPC. Galvus
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