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Progress and review requirement for Sildenafil Citrate Tablet bioequivalence test

LIU Dong, HAN Hongcan, WANG Jun

Center for Drug Evaluation, National Medical Products Administration, Beijing 100022, China

Abstract: Sildenafil Citrate Tablet is used for the treatment of male erectile dysfunction and pulmonary arterial hypertension, which

is a common drug in clinic. Combining with the United States and China bioequivalence test guidelines requires, summary and

analysis based on recent years bioequivalence result of Sildenafil Citrate Tablet in China, and propose general consideration on

bioequivalence results of review. For Sildenafil Citrate Tablet bioequivalence research and development provide scientific basis and

reference. About 40 healthy male subjects of Sildenafil Citrate Tablets were selected for fasting and fed bioequivalence tests, while

only fasting bioequivalence was recommended for orally disintegrating tablets. At the same time, it was recommended to pay

attention to the non-parametric test results of 7, _between the test and reference in the bioequivalence test.

Key words: Sildenafil Citrate Tablet; generic drug; bioequivalence; review requirement; non-parametric test

5 IR 7 TS F & — Fh IR R 5 1 (cGMP) 4
S 5 B R Bg ¥ (PDES) (1) 3% B 1 30 4 57
PDES |72 AFAE T ML~ L WP W3 P38 UL I/
W~ B W18 b R 40 M 55, 38 0 o 1 K A 4 i P 3R
ZAEE cGMP, & 5 Z Fi A B LS FE IR, 2
R0 1) 25 B A2 SRR A R IR U M R JE R 0 R
PDES #1171 , 38 i 40 i1 1 %8 ~F 35§ L L ) PDES, &
151 JR B cGMP K F, #A 5t 3 K o 8 i WL, T2
TSk T e S R0t 3 Bk v i (CPAHD R 72

71 38 [ o 2 5 B B R (FDAD e BR R
24 b B B R (CEMAD I3t A OG5 ., MORK IR 14 by
AR F b R B = WF R, 1998 4F 3 A 78 35 EAE g
gr T AR (Type D 3k £3 ##E [ 25 H1 1i (NDA) 5

YeFs BEA: 2022-09-15

0208951, 7 it % N Viagra®, HiA% 25.50. 100 mg, ik
3 EHEE 058 1A F TR YT S YRR T Re A 1
FARIGIT 2501052005 4E 6 A, W B 2 =] A0 45 82 1Y
MR A 75 3 [ 4 e B 3R 7 il 3l bk & i (NDA
5 021845) , T i 4 Revatio”, #L k& 20 mg™ ; 1998 £
SREREEALHE LT Hanizr i o e L E L e E L H
AR DL K WK B 22 AN B R B X AL E Ty . 3 A F
A2 7R ) D E b A M R R PG b I R T 2000 4 S
JAE R E AR T, R AL T ST, W 25,50,
100 mg FUA% , 2020 4 2 H %A &) 20 mg FUAK 41 # R
VG AR HE A SRt A

B A 202248 H 31 H, 1 [H & itk 30 4> M i
PR 7 H A0 AR G 0 ) 4 i 2 e S5 (2 A

F—1EH: ) £(1978—), B, mIWHFE 01, EEMEZ AR TV TAE. Tel: (010085243256 E-mail: liud@cde.org.cn
HREEE: £ B UTA R, FENFHEARFIE LIE. Tel: (010085243094  E-mail : wangj@cde.org.cn

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



- 678 * $F46% £3H1 2023FE3 8 %35-?45[5* % Drug Evaluation Research

Vol. 46 No.3 March 2023

B AR 113 AN B ARl = 4= S S0 1A JE
HEOAHEAESCS W R % i BRI 4 S A (20,2550
100 mg) s 28 75 [ 52 £ it 24 ity Hoi B0 B JR) (NMPAD 2
o B P A0 2 2 i H S 4R (hittps ://'www. cde. org.
cn/hymlj/listpage/9cd8db3b7530c6fa0c86485¢563193
7D, FLE 26 S MR PU M SR B (B B oS
B B R A 3 % (BRid o 2 il R , 23
Pt v S T e EAR (R 3 B A 2 4 ) 2 — B
W, 2B AAGYIEIKRE S5 E B ARF
£ (http : //www.chinadrugtrials.org.cn/index.html) , £
F20224F 8 H 31 H, 3 &l MR vh H IR 4k (3
F A AE SR80 6 50 4%, Hoh 31 6 B iR E R
L IE M 18 S AT 1 S R E B &b

0 A ] P L A 24 LA R R A R 1
AR R AR S B RIS R ZE 3K, 4 B SR A 1
Hh ] P 2B A S RIS IR, 20 BT % R AR A 25 K
PRI (1 32 BURRAE , 45 & A2 55 25 iR 8 o PP A2
HHE 2 1) 22 FRE B HR R DU S B 47 24 5
AT .
1 AR FERFES

F A B2 v b T E v 19 R S WO , 20 AR )
FIFH N 41%(25%~63%) » L2455l % S 31 #HE 77
B N 5 A R L. T B DA AR 18 A 32
[ 41 i 2. % P450 [F] D 3A4(CYP4503A4) 42 1, A4
A 3 PR AR P A, 1 i S P b IS R AL
CYP4503A4 1) 5 R 1) 71 Can 2185 25 Wi 3 mde L 7 ot
FREWMED BA J2 CYP450 I JEHRF S 14 400 4 n ek 5 T
5t A& N, AT 68 2 5 B0 AR E R K
FEE e VTR AR B AR = 0 B e = AL
4 h.
1.1 RYeFnsr

F iR IR 78 b TR S v IR GG . B IRIRA TN H
Jik 30~120 min CFF A7 {H 60 min) J& i 21 % K I 2659
FECCou) o TE 5 1 I R A () IR B, PR AL T3 5 PRI
IB VR [R] (£, O F I HEIR 60 min, C,, “F3) T % 29%.
RSO 5 R 32 3. 35 sz e [ 24 ) it 26 °F T AR CAUC)
TR 11%] . P8R FE 5 3.5 nmol- L™ B %F A
PDES i % 1 [ 44 4R #0128 908 50%. 75 N AR, 5
AR 100 mg PE AR E 5 , 1~ 35 f KU B9 I 3 e
BRI FE 21 18 ng-mL ™" 8% 38 nmol-L™'. FHHuTFIE
F S 2 Ra 25 00 A 25 AR (V) N 105 L, it W HAF 4H 21
O AT . PR AR B I 32 BEAE AR = ) (V-2
LD IHE KL 96% 5 EALE. EAL
RGP IRIRE TR,

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

1.2 RiggFngett

7 1t A0 S 3 36 T U P R A Tl 4 £ 3
P4503A4 (EFLIR A MYl t5 K P4502C9 (R i%
BOWEMR . ZAEAAR U =2 VG B R 1y V-2 H
BAW, I K pldt — D AR . V-2 FE AR
Y B A 5 14 b R Sl AR AL %) 835 B2 — 156 8 (PDED i% 4%
P, 7544 4 6F PDES 1A A 5 B2 2 4 78 H8 FE 1)
50%. 6 AR = P I ISR 24 O T b R 3R 1
40% , 7 Hh AR (1) 245 BRAE F K20 20% ok B T 3
R0 N-2 H AR = itk — 25 AR, 1
ZORNYIEMZ N4 he PEHIIAERI A STERRZN41 Lh
BRFFEMIN3I~5ho TIRECHE K 2 5 , 7 Hb R
3E 3 DU = P 1 20 245 rp HlE (29 8 IR
FIE I 80%) , —/INEB 43 PR Fh HEHE (25 2 11 iR 551 =
1 13%) .

2 ARmBEENMNENFYMEIRIEER
2.1 EEFDAFKARER

7 [E FDA H 1980 4 & A1 58 1 iR A VR TT 55 3L
PE ) Ak 2590 G R AR R B 45D BLK , B4 3
HORAT » BAT WR BB B2 45 9 58 41 ke, 3 A B o 4
SE T T 05 1 24 2 2 R0 AR W 5 v T T B 2 B
7. FDA H 2010 4 6 H F4fi Fifi 252 23 A7 A1 5 8 R e
25 (% A2 ) S R A T ), Ay e L A 2 4 D 2
— BUHE VR DL R AT ) 24 1 BT R R AR A S
MR T B 55500,

5% [ FDA 8 J v, M 5 A =) 7 il 28
Viagra® (NDA 5 N20895) [t 4 # i 74 Hh 7S 4k A OBt
% 25,50, 100 mg) 5 % »~ ®H B owm & N
Revatio® (NDA 5 021845) [ ¥ 45 & 4 #h S 3 /- CRE
7% 20 mg) ) b5 i N 2 L il 5 (RLDD 5 H o 20,
100 mg F & 7] B A5 1 9 A 4 55 20 v 0F 70 3 I 24
i (RS .

5 [F FDA i B2 U4 Hh B8 3E B A: 90 55 30t 7
7 2 JE (2008 4 5 H 52 HR 2008 4 12 HZ1T)
X AR il A 5 A M AR A WO S I R TR RS X
PN BIFFE BT, SR P g RE 59 M2 K5, B R IR GG
24 J5 I v v R 0 AR R AR T M P ) N- 25 R
Hh R R 1) 3 E 2453 % 2 8 AUC K C,,, 90% B A5 X
[E] (90%CI 7E 80.00%~125.00% , HAK R .3 1.
2.2 HENMPAFEARER

o E T 2021 4 12 7 & A R g R 4 38 3F E
3 AR S O T 4R R R Y, 5 FDA # # R
VPG IR A= W A5 R B TS 2 AR mE A LG, B A
N4 SR (OB T AL ERTIT 2 8 A

http://www.cnki.net



$F46% F£3HA 2023FE3 4 "é!ﬁ"ﬂ'(zﬂ’i Drug Evaluation Research

Vol. 46 No.3 March 2023 + 679 -

&1 FDAXMBERFEMAIEF EMERERTEIW

Table 1 FDA draft guidance on sildenafil citrate tablet bioequivalence
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Table 2 Bioequivalence evaluation results of Sildenafil Citrate Tables (sildenafil)

Coae/(ng-mL™)

AUC,./(h-g-mL™) AUGC,../(h-ng'mL™")

e RETTI Bl
90%CI CV/% 90%C1 CV/% 90%CI CV/%
e 1 =g 48 93.75,111.35 25.51 93.20,104.21 16.40 93.31,104.18 16.18
E 5 38 90.73,105.53 19.70 95.16,103.32 10.65 95.37,103.53 10.63
w2 =8 43 97.33,122.47 32.50 87.36,97.88 15.82 87.43,97.81 15.52
#h 43 94.17,112.30 24.62 94.50,102.11 10.71 94.53,101.80 10.18
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Table 3 Bioequivalence evaluation results of Sildenafil Citrate tables (N-desmethyl sildenafil)
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AUC,./(h-ng-mL™") AUC,../(h-ng'mL™)
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42 S 43 95.34,111.28 21.53 88.46,98.80 15.32 89.21,98.58 13.86
eI 43 93.12,109.28 22.32 92.31,99.43 10.31 93.17,99.82 9.56
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