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Consistency evaluation of domestic generic rifampicin capsules and reference

drug in vitro

ZHANG Jinlin', YUAN Yaozuo'*, ZHANG Ya®, ZHAO Shuqiang', ZHAO Xun', ZHANG Mei'
! Jiangsu Insitute for Food and Drug Control, Nanjing 210019;

? Department of Medicinal Chemistry, China Pharmaceutical University, Nanjing 210009, China

Abstract This study was to evaluate quality consistency of domestic generic and reference preparations. Content
and related substances of domestic generic preparations and reference preparation were inspected according to
Chinese Pharmacopeia 2015. Then the basic solution for determining dissolution curve was established through
preliminary experiment and validation for determination. The dissolution curves of domestic rifampicin capsules
and reference preparation were compared in four dissolution mediums: HCl (pH 1.2), PBS (pH 4.0), PBS (pH
6. 8) and pure water, respectively. Results showed that the content and related substances of domestic generic and
reference preparations complied with the quality standard, but impurity profile displayed that impurities in domestic
generic preparations were less than those in the reference preparation, with the content of rifampin quinine being
especially less. Furthermore, dissolution of domestic generic and reference preparations were compared, and their
dissolution curves were not similar. It is suggested that consistency between domestic rifampicin capsules and

reference preparation should be evaluated by bioequivalence test.

Key words rifampicin capsules; reference drug; dissolution; consistency evaluation
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Table 1 Content and related substances of 9 batch rifampicin capsules (n =2)

Rifampicin Rifampicin 3-Formyl Other single Other total
Company Batch No. Content/ % . . . L . . . .
quinone/ % N-oxide/ % rifamyein SV/% impurity/ % impurities/ %
Daiichi Sankyo HQBO191 97.7 0.94 0.31 0.11 0.41 1.34
HQA0192 98.4 1.05 0.31 0.17 0.41 1.20
Sanofi-Aventis 3130153 100. 5 0.85 0.23 0.11 0.31 1. 12
3130149 99.8 0.78 0.24 0.10 0.32 1.08
A 150501 101.9 0.51 0.26 0. 05 0.49 1.44
B 150303 97.7 0.47 0.23 0.13 0.52 1.88
C 150502 98.5 0.29 0.16 0.16 0. 56 1.71
D 1505161 99.9 0.26 0.16 0. 05 0.47 1.42
E 5150604 100. 8 0.09 0.03 0. 08 0.43 1.33
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Table 2 Dissolution of rifampicin capsules with different apparatus (n=6)
i Basket method Paddle method Paddle and sinker method
12
e Dissolution/ % RSD/% Dissolution/ % RSD/% Dissolution/ % RSD/%
15 11.1 8.6 22.2 6.5 22.4 5.3

45 19.3 3.2 40.2 5.1 41.6 2.3

90 25.3 3.3 50. 1 4.8 50.0 1.5

150 29.9 3.0 55.0 4.3 53.9 1.3
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Table 3
speeds (n=6)

Dissolution of rifampicin capsules with different agitation

Dissolution/%

t/min
50 75 100 r/min
15 41.0 44.7 51.4
45 50.0 73.4 82.0
90 56.2 80.0 89.2
150 59.0 83.6 88.8

FIARLEHE LA, 75 1/ min % 50 r/min 7 H A0
VA H R g i LA T 100 ©/min %5 75 ©/min 15
I IR AT I 22, TR R I
R 50 ~75 v/ min, R R ZE 45 T4 75 o/ min,
2.2.4 A Re9ikaE Oy T EEAN M BB
VR GER R At 5 2 A W, BIFFE T 7E Sotax 2%
A AL ERIEL D 24w (41E75-:1505161) (n =6) K
Rt 78 pH 4. 0 BERRERZE WP D, 43501175 55 T B
1 E SHUER O, 45 R W3R 4.
2.3 BHEFHRFRIELEBWEMNTERFE
a7 s

XF 2. 27 e Sy VA S R O vk T R
=g S i A N L S S el N W R P e

SR, I E 2R S T AU il 2 i B A T
SR B L MR B VS A B pHL 1. 2
RV TR (pH 4. 0 BEFRELZE Wik \pH 6. 8 BEIREL S
ALK 5 A AR 900 mL F% 34 2 75 r/min;
R0 B Sl HURE ; Rl i 4 hy 333 nm; 7€ pH
1. 2 FRPFR I ORI ] 45 (min) 27 5,10 .15 .20,
30.45 .60 ;7€ pH 4. 0 W R 5 9% vl i BORE B[]
(min) *4:10 20 30 45 60,120,180 240 .300 .360;
FEAE 7K BORE B[] 64 (min) 2y 10,20 ,30,45 .60
120,180,240 300 360 ; 7 pH 6. 8 WL Eh 2% itk rh
BORE B ] 5 (min) 25,10, 15,20,30.,45 .60,
90,120,

2.3.1 FBMaiR% il FHEEEU 4 B R 4
T A I ) 18 L3 P VR FE 300 ~ 500 nm P 4K i
FELAEAT 4, 45 R WoRTE pH 4.0 Bl R R 22 vhifk |
pH 6. 8 Bl £h 2% wh i A 4li 7K 7 333 nm Al 473 nm
381y e MM A FR R R W e g <, 76 pH 1.2 $h
RV 336 nm H1471 nm 4351k 5 KR YA K-
YRS, 4% 25 A AN 25 AR 32 X Ta] 4
B E R 300 ~500 nm FYERIAN, o PRI,
2.3.2 &MEE ZWIHSH 333 nm FEAKHAE
0.003 36 ~0. 042 04 mg/mL {70 Bl N A B 4T 4k
PEXA,pH 1.2 SRR WP BIH Ny =
26.767 0x —0.009 4,r =0.999 4;pH 4. 0 BEfRLh2E
W R AR R .y =30.451 1x —0.014 9, r =
0.999 9;pH 6. 8 BERFLZZ P BIH T FE R 1y =
31.645 1x +0.004 6,r =0.999 9 4li /K H 1] 5 J7 i
Hiy =32.018 7x =0.002 1,r=0.999 9,

2.3.3  wcERRIe RSB FRIBORAR PR R
(Fede K th &2 1) 50% 80% . 100% JiN A ) , 4% Fi &



606 ‘? @} % ‘ﬂ' x # 2% #it Journal of China Pharmaceutical University 2018,49(5) :603 — 609

49 %

} 150 mg Ab 75 ELB I AKE R AR A ik, B 100 mL
I, CHE W f 25, UE L, BUEE IRV 3 mL, &
200 mL A, 2300 pH 1. 2 FRRR ¥ i . pH 4. 0
WEFRERZE ph pH 6. 8 BEFREh 2% Ml Sl /K 5 e 2
Z0JE AE 333 nm I WO, T IR, AN ik
JEAIE 3 o S5 pH 1.2 ERMRVAW .pH 4. 0 %
R b2z ol . pH 6. 8 Tl iR £h 2% vh i Fn 4l 7K v iy [m]
W (% ) 435 97. 8 .102. 2 ,102. 4 #1 98. 3, RSD
(%) 53314 1.0.0.8.0.5 F1 1.2,

2.3.4  migAAE MR BRI 4 R R A
PR TRV, 20590 A ] s () 0 R A 8, B
AR AE 4 i I AR M R EIMK I
pH 6. 8 iR £h 2% vhil .4k (pH 6.1) \pH 4.0

BRERZE Pl ~ pH 1. 2 $hERIA I, IAEE P K ok
A, 7E pH L 2 $RERVE b BT Hh IBORE I 18] A el Ui

34 1 h, 78 pH 4. 0 W2 ER 5% vh itk o HURE B () AS EE 1
#it 2 h,

2.3.5 EHEMIKE  FREUR#ET BN A, 5
KA Bk 4 Fhis A IR, 4 A RCHT 6 Oy RE S 7E
333 nm M5 6 AL B & & ,RSD i 1. 2% , 4%
AT EZI R 7 B R R AT

2.3.6 FRSMBEENEHRELERG A )
SI3E ] Agient 23] Fl Sotax 2 B A9 AN, B — =
kAL (S HQBO191) it , 735 LA pH 1.2
IRV pH 4. 0 BEIR R 22 vl .pH 6. 8 W IR R 2%
R ANSEARAE R s A B, AR I 2 45 B ) 5
) BB R AR R 6 F. S5 SRERWL M
Tolt it AL 00 2 5 SR AR — B (25 SR )

2.4 B FEARETIRES AE A SR R E R
241 H—=ZEAEXAALLENGF R Bl
25l HQBO191 1 HQAO192 AL 5y, 352, 37 i Jy
it e, A R B & RSD, WL 1
FE 2,9 LIS Z B AR PE . 255 BoR,
FE AL R A B TE SIS A L BR T
55 1 AU A RSD 8K DAAMN(10% ~15% ) , He
ARWUFE 19 RSD #/hF 5% . 7€ pH 1. 2 LRV TR
Hi 15 min P RAE KT 85% , R Hi Ay 3 il
TR f P30 2 #URE S 9 s &Rk 1 7
g, g SRR, o — = bk U &k i 2 SR
WEFEAEAS R S A T s s it ey f, 738
KT 50, BAE™ b A1 s M AL, w0, 25— =
epkaC ot i Bt [ AS e A T 47 o

120

100

80

60

Disslution/%

40 &

0 50 100 150
t/min

—e—HCI (pH 1. 2);—m—PBS (pH 4.0 );—a—PBS ( pH
6.8) ;— x —Pure water(pH 6. 1)
Figure 1  Dissolution curves of rifampicin capsules ( Batch No.

HQA0191) (n =12)
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Figure 2 Dissolution curves of rifampicin capsules ( Batch No.
HQA0192) (n=6)
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Figure 3  Dissolution curves of rifampicin capsules ( Batch No.

3130153) (n=6)
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Figure 4  Dissolution curves of rifampicin capsules ( Batch No.

3130149) (n=6)
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Figure 5 Dissolution curves of rifampicin capsules ( Company A ) in

four mediums (n=6)
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Figure 6 Dissolution curves of rifampicin capsules ( Company B) in
four mediums (n=6)
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Figure 7 Dissolution curves of rifampicin capsules ( Company C) in
four mediums (n=6)
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Figure 8 Dissolution curves of rifampicin capsules ( Company D) in

four mediums (n=6)
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Figure 9 Dissolution curves of rifampicin capsules ( Company E) in
four mediums (n=6)
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Table 6 Comparison of similarity between domestic imitation preparations and preparation produced by Daiichi Sankyo ( Batch No. HQBO191)

Group Cumulative dissolution in 15 min/% b
pH 1.2 HCI pH 4.0 PBS pH 6. 8 PBS Water

HQBO191 w»s 3130153 >85 24 21 15
HQBO191 wvs 150501 >85 8 18
HQBO191 vs 150303 >85 10

HQBO191 vs 150502 >85 21 42

HQBO191 »s 1505161 >85 16 34 37
HQBO191 »s S150604 >85 18 16 34

* time point:5,15,45 min

Table 7 Comparison of similarity between domestic imitation preparations and the preparation produced by Sanofi-Aventis( Batch No. 3130153)

Group Cumulative dissolution in 15 min/% f
pH 1.2 HCI pH 4.0 PBS pH 6. 8 PBS Water
3130153 »s HQBO191 >85 28 19 16
3130153 ws 150501 >85 13 13 16
3130153 wvs 150303 >85 16 15 18
3130153 wvs 150502 >85 52 35 29
3130153 vs 1505161 >85 25 25 24
3130153 vs S150604 >85 30 31 33

* time point:10,20,45 min
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