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Prediction of Bioequivalence for Empagliflozin Tablets by PAMPA
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2. Dongyang Traditional Chinese Medicine Hospital,Jinhua,Zhejiang 322100,China)
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Abstract: Objective To establish a parallel artificial membrane permeability assay (PAMPA) for predicting the bioequivalence of
Empagliflozin Tablets, and to provide a reference for in wvitro consistency assessment of generic drugs. Methods The MacroFLUX™
fiber — optic drug dissolution and penetration rate measurement system was used to simulate the in wvivo release — absorption
processe of Empagliflozin Tablets in the fasted and satiated states. With the innovator drug as the reference preparation, the
penetration rate and cumulative penetration volume at 240 min for both generic drug and reference preparation were determined by
the PAMPA, and the 90% confidence intervals (90%CI) of the penetration rate and cumulative penetration volume at 240 min
were calculated. Results The 90%CI of penetration rates and cumulative penetration volume at 240 min of four domestic generic
drugs and the reference preparation in the fasted and satiated states ranged from 80% to 125%. Conclusion The preliminary
prediction demonstrates that the in witro dissolution — absorption profiles of domestic generic Empagliflozin Tablets from different
manufacturers are consistent with that of the reference preparation, and provides robust technical support for the regulatory of
consistency assessment.

Key words:PAMPA ; Empagliflozin Tablets ; penetration rate ; cumulative penetration volume ; bioequivalence ; consistency assessment
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Mettler Toledo 73] s KH — 700TDB 7 =5 i 4k 4 b 7 Ik v
VA (R LR B 7 AU AT FRA F] L, D0k 700 W, 4515
780 kHz) .

1.2 R#

RHE 51 et B S (L5 2 0007, 5 124 99. 9% )
RS F i e SR 2 (i Boehringer Ingelheim NG
5 101450, M M EE H 10 mg; 54 705853, MLA% K
B R 25 mg) 5 BOAE B R 5 il 25 [ AL o i
154211102(A4k) . 211109102(B 4i)k) .2201701(C A
k) \D211206K72(D 4k ) , K4S R 5 A 10 mg; k54
47 107220101 (A 4>k ) 210412202 (B £l ) , HLA& Ky
B R 25 mg] 5 250 LA [ 1A K3 2K (9% [ Biorele-
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[ oW € 7 s N R I = s N 9 1
Bk A el , K Sk A il gk

2 HEEER
2.1 BikEE

2 AR (pH 6. 5) : BUR S AL 41 0. 42 ¢, oK
WhR — A8 3. 44 g IS ALEN 6. 19 ¢, B[] — 1 LA S
7K 900 mL, B8 A M pH 2928 6. 5, FH/K
B2 1 L, RIS IA S vhil AL TR 22. 4 ¢ 2503 SR ]
WA, T ZE v A 0. 5 LS A% , B 0. 5 Linse
MR AL TRAT A AL P 30 min 5 EHE 30 min, B

W2 £h 22 w3 (pH 10. 2~ 10.6) : BUE{L A1 20. 0 g
MK BERR S 4 42.6 ¢, B R — 1 LA, I
1 mol / LA ZALENYAI 40 mL, 7K E 2 IRA) I 5E pH
MR 10.2 ~10. 6.

B W B 25 W T A VR B R $h 22 vl LA 1 1
(VI V) LIRS s B

23 I SR (pH 1.4~ 1.6) : BU1 mol / L EL R 1A
W 210 mL FIGEALEN 31. 5 ¢, [l B — 24, K B2
7 LRA]L,MEpHN R 1.4~ 1.6,

LIS B B (pHL 5. 0) « BUEUSAUfR A 12, 12 g R
1h 35. 62 g, N 2. 7 LKAV , FEINVKESTR 25. 95 g, 1R
A1, 5% pH A 5. 0 + 0. 2, /K FR B2 3 L, BN 2z uh
B P11, 2 gHERERKIR N 0. 5 LiBZe i B, 1R 4], 4k
ZLhninge s B 2 1 L RS TR AT, CE 30 min, RIS

XoF HE S T < USRS A1) o B R AR
FIDMSO % IF e 25, T4 1 mL % BAS 514 10 mg 1)
W, ENAS
2.2 BREEREMLES

WL ASB 22 1% 50 mL, B 100 mLESFR T ARG T,

BB A 400 v/ min  BHETE 2,4, 6 OGRS B W
TG RSOERE N 10 mm A 2552 BOW IR LA S pl,
WK I ASB 22 il H, SR AE B o 7E 200 ~ 700 nm i
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o o F2 25mgHIRREEIERTSHEEGHTHIZEERES 240 min
\ e RRITZEENEL R (n =3)
B R i Tab.2 Results of the penetration rate and cumulative penetra-
LRk
)5 1 g tion volume at 240 min of Empagliflozin Tablets (25 mg) in the
oL fasted state (n = 3)
itk E RitsgE
— IR AESY % AM%R[ue/ Hllpg/ RD AWML B RS

1 MacroFLUX ™% 254 A HE 52 BERNE R4
Fig. 1 MacroFLUX™ fiber — optic drug dissolution and perme-

ation rate measurement system
CHPR R (SRR UM n =30 €=2.92);5N
N B (L P o o i 25
2.3.2 REFHTEWFRETN
2 A PE T 2 He i 50 5 0 580 35 1 R
240 min i (9 SRIHB & E UL 115 204 57 ol D
il 4500 15 2 LR 3R B 25 038 0 R F B E R
90% CI37E 80% ~ 120% Y [FIN R =S AR AF T, Tk
WA 4 58 A 7 Aol 1) 4 8 A 50 5 2 BRI TR A
- BB BRI 3,
R1 10 mg AR BRI %/ =RES M T RS ERE S 240 min
FRITEEEMNELER(n =3)
Tab.1 Results of the penetration rate and cumulative penetration

volume at 240 min of Empagliflozin Tablets (10 mg) in the fast-
ed state (n = 3)

B g ZithitE

:i? AELE #F RERg iﬁ]{ﬁ[ug/_ RSD #H%E HE RS
(wineen’)]  (wineen’)] (%) Rlpg)  (ng) (%)

1 i 101450 0.085 36 65.5077
(.08041 0.0819 3.60 66.3434 65.9193 0.63

0.080 10 65.9069

AgL 154211102 (.08691 65.5905
0.078 56 0.08200 5.28 62.2868 o64.3661 2.81

0.08072 65.2209

BAL 201109102 0.08041 66.591 4
0.07701 0.07845 224 59.9354 63.2608 5.26

0.07794 63.2556

VR N4 101450 0.07608 65.5719
0.07979 0.07866 2.84 63.2726 64.9171 2.21

0.080 10 65.9069

CAL 201701 0.0779% 67.4577
(.080 72 0.07850 2.46 63.3854 64.1057 4.77

0.07701 61.4741

DL D2II206K72 0.07825 03.4567
0.07361 0.07815 5.74 58.0059 63.2392 8.11

0.08258 68.2549
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@) R () (%)

(mineem®)]  (min+em?)

Al 705853 0.1246 98.2071
0.1243 0.1283  5.24 96.2683  99.8685 4.66
0.1361 105.1300

Adk 107220101 0.1265 101.1703
0.1200 0.1264  5.02 97.2942 100.3469 2.73
0.1327 102.576 1

Bk 210412202 0.1265 103.878 4
0.1262 0.1270  0.94 102.8627 103.4308 0.52
0.1284 103.701 4

R3 AEGLEBEINERZEFGETEERRSRITESES
#190% B 15 X i&] (90%CI)

Tab.3 The 90%CI of the penetration rate and cumulative pene-

tration volume at 240 min of Empagliflozin Tablets from different

manufacturers in the fasted state (%)

& 90%CI
HLAs 5
Rititi&s

dis Ak Bk R

Ak 10mg 154211102  (91.2,109.0)  (91.1,109. 1)
25mg 107220101 (91.2,106.8)  (95.9,105.1)

10 mg 211109102  (92.1,99.3) (88.0,105. 1)

25mg 210412202  (97.4,100.5) (102.7,104.5)

C42k 10 mg 2201701 (95.7,104.0)  (90.8,106.7)

D4k 10mg D211206K72 (92.8,112.7) (88.6,116.7)

B4k

2.3.3 MR R A BTN

Z: L i 3005 05 1 71580 0498 375 3K 44 1 240 min 1 1Y
Z BB E LA S 4 F L5 #6752
LU 590 B 25 435 07 BR R IE R 90%CT I TE
80% ~ 120% Y [F N . R IAMIIE 544~ Tt B 4 ¢4
FEAR B I RIR 5 2 R AR S - B E AT
¥—8 ke,
3 itig
3.1 BERRIESEEMHATFESE(BCS)HAR

BAYR 2 2 1) i v R X I 1 JEORE 24 (BURE A i
25 mg) FEARFA 250 mLL (B /) (7K %514 A 5 (pH
1.0~ 6.8) 52 Uil , WA R 259 oy i Vs A ko 47
JELAE 1) ¥ Y i O VAR BE S 2 0. 1 mg / mL, WUIA K RELA
Gy e Ve M o RS 91 JEURL 25 TE pHL 1. 2 Eh R VAL |
pH 4. 5 B R 5 2% vh il . pH 6. 8 B R £h 2% il Ak v i
T I A FE 43 914 0. 35, 0. 35,0. 33,0. 36 mg / mL, J&
e VR 25 ) 38 R B YR T SR RIE R 25 )
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F4 10 mg MAE BTG F MR E MG THIZEEZES 240 min
FRITEEEMNELER (n =3)
Tab.4 Results of the penetration rate and cumulative penetra-
tion volume at 240 min of Empagliflozin Tablets (10 mg) in the

satiated state (n = 3)

F6 AEIMAUERERTIEFAEZETEEERSRITSEEN
90%CI (%)

Tab. 6 The 90%CI of the penetration rate and cumulative pene-

tration volume at 240 min of Empagliflozin Tablets from different

manufacturers in the satiated state (%)

ap np ) | i g | RitibitE

ir pu ®5 ﬁuﬂw}%%{ug/ iﬁ@ [,L%/ RSD #Wl%  HE RSD
(minven?)] (mineem’)] (%) Rlpe)  (ng) (%)

1 A% 101450 0.06371 60.3055
0.068 66 0.06557 4.11 64.9049 62.4597 3.70

0.064 33 62. 168 6

AdL 154211102 0.066 80 63.3904
0.067 11 0.06660 0.96 61.6615 63.2370 2.38

0.065 88 64.659 2

DAL D211206K72  0.06340 58.8283
0.068 97 0.06588 4.30 65.0219 62.9084 5.62

0.065 26 64.8749

2 A% 101450 0.05103 49.5150
0.05258 0.05175  1.51 52.5310 51.9861 4.33

0.051 65 53.9123

Bk 211109102 0.05227 50.2342
0.055 36 0.05412  3.02 55.5504 52.3643 5.37

0.054 74 513082

C4aL 2201701 0.05134 49.783 1
0.05103 0.05309 6.23 50.1017 52.0633 7.06

0.05691 56.3050

R5 25 mg MEBRETE R IEZFH TS EERS 240 min
A RITZEENEL R (n =3)
Tab. 5 Results of the penetration rate and cumulative penetration
volume at 240 min of Empagliflozin Tablets (25 mg) in the sati-
ated state (n = 3)
Bk E Rt d
B4R ng/  Hhlpg/  RSD  ANE B RSD

AEAL BT

(mineem®)]  (mineen®)] (%) Rlpg)  (ug) (%)

AR 705853 0.069 59 63.9610
0.061 24 0.06505 6.49 55.9359 60.3267 6.74

0. 064 33 61.0832

Ak 107220101 0.07175 67.2260
0.065 26 0.06794 499 58.2868 62.7568 7.12

0. 066 80 62.7575

Bk 210412202 0.067 42 62.8020
0.06309 0.06453 3.88 58.2419 61.0068 3.98

0.063 09 61.9765

HEBEEAY), EIE RS B A RGE BN
1.34 x 107* em /s 10/ #%$EpH 5. 0.pH 6. 8 .pH 7. 4 1)
ERU R A HIL EDWN NN I 1N 18 R (R ST Yred
¥ 5 JERL 25 038 1 4 (25, 8 ~31.9) X 10~ em / s, 1%
FRACE R B BN, BB G B B, R

+ = 90%CI

pa EMF BEdk  RHBAE

Afd 10mg 154211102 (99.9,103.2) (97.2,105.3)
25mg 107220101 (95.7,113.2) (91.2,116.1)

B4 10mg 211109102 (99.3,109.9) (91.6,109.8)
25mg 210412202  (92.7,105.7) (94.0,107.6)

C4dk 10mg 2201701 (91.8,113.4) (88.2,112.1)

D4k 10 mg D211206K72  (93.2,107.8) (91.2,110.2)

BCS M2E259),
3.2 RIS AR

H AT, MacroFLUX™ YE£F 2595 1 1 595 385 1 20
FERGE T BCS T 2R % &5 dm 20 6 T4K
BB, 5 WAL AR B8 A 2 R 3 Ik B R AR (1%
FZ AR AT B ) | J0) JC 5 52 BUE B 0 52 o A BiF 53 e
B RO R AR AR S (U AR ) B BE 500 mL A1 i
PR TR 1000 mL A A4 FH, 38 2o 48 i b 44 =5 i vk
B Y INB &Ikl 7, DT 4 s A2 AR S B 2k S
BB I 5 o Ry 3kt G ASB 28 ih i K T P T AR I 1R
TR PN AL 22 55 5 M 45 SR, g U EE a5 rh 34 3
] 13 ASB 28 b it 2 [W] 1 32 T g 2 A5 400 g o 1k I e ik
5, A i 5 47 [ B0 5 £ 1 o) 500 R0 2 R HEBR 1
63 A P A 25 , DRIE S SR ) HER P
3.3 REIRZESAITES T

PAMPA 8IS H] T 8% s % 12 2590, 95% 245 1) 1) e
iz ML R B s 5 02 o TR B v 1 1 H B (pKa)
12.57,7E pH 1. 0 ~ 7. 4 JE I N 22 50 28, I LA G2 1L
il A B S A2 ARG S 390 00 25 S BB A5, A% 3 i
SRR TN 258 (1 (BCRP) A1 P — BEEE 11 (P — gp) KW,
THAEIR YT i F B 51 AN 23 400 3k 2 hHE % 2 14
AAEAEINHERLR o SR ARSNGB — 7535 R K 45
TR AR B A £ ) 1 570 -5 2 i 5] A R s R i g et AR
B A
3.4 FHEFM

K JH PAMPA 1 EE 57 (A4 A S DG AR A, g 1L
T 5] e 1A S TN 1055 LA P e iz 1y 28 DG R k2 >k, L
A — 2 RSN 5 R P WOSORE M BB G A
Wik B R /R 2552 1.2 b Ty B AR N AR B R 1Y)
SR o B A 0 il 1 770 5 2 Bl 0] ) R s R R it 7 B
PER R P4 1 1 700 5 2 i ) A g — 3k
AP = A B i i i, S — S A
BT A AR S
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