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Dissolution Determination and Quality Evaluation of the Simvastatin Tablet from Different Manufacturers of
10 Provinces in China

ZHAO Dongmei, WANG Xiaohui,ZHANG Huajun(Qinhuangdao Center for ADR Monitoring, Hebei Qinhuangd-
a0 066004, China)

ABSTRACT OBIJECTIVE:To evaluate the quality of Simvastatin tablet from different manufacturers in 10 provinces by determin-
ing their dissolution. METHODS: Referring to Japan Drug Quality Reevaluation Project, water, pH 1.2 Hydrochloric acid solu-
tion, pH 4.0 Acetate buffer solution and pH 6.8 Phosphate buffer solution (containing 0.5% sodium dodecyl sulfate) were used as
dissolution media to incestigate the dissolution of original and different domestic preparations, and f; factor method was conducted
to investigate the similarity of dissolution between 10 kinds of Simvastatin tablet and original preparations. RESULTS: The f; of Sim-
vastatin tablet from most of those manufacturers in 10 provinces were less than 50, and the dissolution and original preparations
were dissimilar. CONCLUSIONS: The domestic Simvastatin tablet shows significant difference with original preparations, and the
quality standard of generic-made need to be further improved.

KEYWORDS Simvastatin; Dissolution; Similar factor; Quality

Hwi, #& G R A 9 o8 i g 25 4 v, SF AR AT
(Simvastatin) #§ t— BB T H M o %25 EME—I ACEZREA
25 H SR IR 259 , Je: 3-F7 3k-3-F BL 1% — BhAfig A i8I
R4 5 S PR AR, 2R AV AR AT g ROk A i i . = 1K
AT e ) vh 92 BRIV AR AN BT &, F 1991 4F 12 H 7892 F 8
5250 HLR (FDA)EME BT DU A 2 VAo i J2: 1
N B Z I A At T AR LR Ok B, e a2
AR A T T R Bl Y TR, AR T
PR KA E RN A= T8 2R R, S 8erE kil
TR B — B2 T AR 25, 25 YR A ] 253508
55 B YEFRIN R Y7 AN R B T F A B I R
BT, BT T X EE T /K, 5 LA g 2R R R A TR
% ARSNGB R R R H 22—,

[T ) 5500 P 308 e 3000 5 S R SR DA LA PN A R T 1)
AR, (HAARS N H R RIS A5 PR AS A L, i e R —Fh
A A TR ST, B SR H I 2 A B i — Bk (B S
FHF RSO BRI BB, a0 5 IRk = 3 sl A AR 55 ), A
YR BE T RE S AETE IR 22 5%, SRAS BB -5 R P A 2 ) o
SEARTF AR SE . A B A B I o R IR T
F2, AR S 3y 55 A N A W R R AR S R I T
AR I ABHIFSER T 4 B A 8T, 558 TN 10
BT R = E AT R s B ATk, DL [ =45

* R AL WEFE7 1 - 25 A 20 N RS o R
0335-3252926

HEEZG 2016 455 27 B4 9 )

Tl T390 5 A o 390 ) S s
1 ##
1.1 =5

LC-20AT R &5 500 AR (1% (HPLC) A, & B ShERE RS O
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TR-IEREE(2: 1, VIV 1 R IR Al SR FE 4 3% , TR At 2
FDA“ [ {451 7707 Hi 28 500 P2 s = (R i T R 97 A
o HARE S B — 80, R #5338 4 50 r/min , BURERT
6] 4 30 min, BREE KRR T 80% o NMIFM AR %A1
SEARAMLTT A A P TR i 22 5 ARG 2R T AR AN A A R
AR R T BT R .

D5 % 2 43 B — 22 o 12 AR AT BE A, 2224 30 ml Y
K1 TEBA T, PUBIREE 15 min, i A 1 FIs
W, HE BRI, e IR AT — o e R R R
HPLC LA PN , 459 2% 1.
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Tab 1 Solubility of simvastatin in the different dissolution

media
A VRARIE  mg/ml EAHERER
pH L2ERIAIR (A5 sDS) 0.000 025 &
pH 4 0FEER M (A SDS) 0.00031 B
pH 6 8BRS Ml (A5 SDS) 0.000 18 %
KORESDS) 0.000 11 %
pH L2 (5 0.5%SDS) 185 B
pH 4.0FEFELF (5 0.5%SDS) 1.54 B
pH 6 8 BEFRERZ I (5 0.5%SDS) 1.52 2
K(£05%SDS) 131 )
pH 6.8 BRI (# 0.19%SDS) 034 =
pH 6.8 BERAERSE I (# 0.3%SDS) 0.79 2
pH 6 8 BEFERZ I (5 04%SDS) 148 2
pH 6.8 TERRERZE M (75 0.8%SDS) 21 B
R M- E N 2: 1,177 553 )

2 VA R 5 S R I SRR AT T AR B T T A
SR & TE S B AGV H8 A 5 P (R s A FE 24 M 65 0.5 % SDS 1Y
AR 565, TR B T A T AV A A
X S S HCH AR &R RN TR, 2
FEAWFGE R I A B4 5020 - K (a) JpH 12 ERRIE T (b) |
pH 4.0 Jils 5 £h 22 wp ik (¢) Fl pH 6.8 BEME £h 22 wil (d) (31 &
0.5%SDS) o 1 %5 8 R AMTT F A i 770 45 1= =40 ol okl 5]
TEIX 4 Fhigs SR A PP 0 1 2R, b s AT i 25 5, A
TP =45 il i 70 9 o

GRS AT o (1) pH 1.2 SRR VAW - BV AL 1 2.0
g, K, R NERER 7 ml, /K B 22 1 000 ml, RIFE, (2)
pH 4.0 TR £h 2% vh 150 1 0.05 mol/L TR ¥ Wik A1 0.05 mol/L
BEBR AN, Wi L 16.4: 3.6 (Y HL R A, B4 . (3)pH 6.8
1% £h 2% v« BUKH.PO, 1.7 g, Na,HPO, 1.775 g, ik , 55
HIKFEREZE 1000 ml, T ke 145, BpfE0,

2.2 BIEEGMASERMRE

{6, 3%41: : Thermo ODS-2 HYPERSIL C5(250 mm*4.6 mm,
5 um) ; N4 :0.025 mol/L NaH.PO. %k (pH 4.5)-Z.J1%(35:65,
VIV) s Kl < 238 nm AR R 2 20 pl; i : 1 mU/ming FE3
30 Co PR EGESM T, BIE K535 =15, 1
R R A T T T AL T 2 0007, i LI 1.

2.3 BEHFE

231 REERMERW BEE AT IS 5, oK S
(Eh3.200 W, B3R . 40 kHz, F[H]) 2L B 10 min {5 175 % , 4 B
AR 1 ml 2955 25 pg IR, IR VN 2R B3 T

2.3.2  RRYIXTHREEW R ERBCEAALT T X B 29 10 mg,
BT 100 ml P, 0 2 REE R A0 BE 10 min AR, IR 2
ZIBE  FRA) A5 B By 0.1 mg/ml A4 38, 4359 T 4 Fhigs
HA AR B R M 2424 2.0,4.0,8.0,12.0,20.0 ,24.0 pg/ml
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Fig1 HPLC chromatograms

A.system suitability solution; B.test sample solution; C.negative control
solution; 1.simvastatin
2.3.3 MRS BEE AR TT R AR UK A A
AT TR 900 ml, SR A FE 25 30 5 0 F T Hh R, B
Sk 50 r/min, YL R 37.0 °C, 435+ 5.10.15 .30.45.60 min
A B HE U 5 ml C[) Bhb 7e [ 30 R ) A RS R A ),
0.45 pm SHALIE ST, B AE S AL i
2.3.4  PIMEXTREVS W HeE AR R Ak BUES RS B
$52.3.37 0T 7 il G BF I o B
24 KUXRER

T2.3.27 T A% HR LV VR 53 o, $62.27 T ik
S UEREI 2 o DL VR (x, pg/ml) b 8 Ak b | 0 1T AR
(») YA FR AT LE T, A AV T A A T a b ey
d HP Y E1 0 5 B4 91k y=1T0 336x — 3 034.8 (+=0.999 8) .
y=169 365x —2 993.8(r=0.999 9) .y="70 680x — 3 538.5 (r=
0.999 6) y=71 002x—3 367.9(r=0.999 9) . ZEFFW , kit
VTR 3T e ok B 2R MY A 2.0~24.0 pg/ml,
25 BEERR

B2.3.2" BN LK A 9 2.0,12.0,24.0 pg/ml A%
FP LR 3 TR VA R AT T X RS S 1, S 2.2
TR A3k S5 ERE I A 6 UK, I SR TR AR . 28521, Aty T i
THFRAY RSD 43514 0.42% ,0.23% .0.33% (n=6) , WL 4G
B RIT.
2.6 TREMRE

B“2.3.37 300 T ¥ H R B8 4 A2 5 30 min B A9 {5 i 7 T
CJERAFIA)) A A, 433 T & R 0.4.8 12,24 h 452,27 30
TR SRR . 25, SR TR AR A RSD=0.38%
(n=>5) , KW AL 24 h NEEPE R AT .
2.7 ESMHRE

B BIFR A S B 6 Fr, 45 2.3.37 U s o B 5
2, 30 min P EURE , 482,27 TN (233 45 2F EREI E I8
VI R 6 . 45, S tfth VT B 0T B4
98.87% ,RSD=0.45% (n="6) , FIAA Jy sk B & P LA
2.8 fniEE R

B FRECE 125 (AR oy CJSURIE I 7)) 200 0 3 o (249 4 24
FoERATT 10 mg) 94y, BT 100 mlEHHU Y, 43 BIkS %5 m A
AT X IR 5,10 .20 mg, 45 3 473, JNa kG 75 Zb P 10 min,
Vi GEA BRA) JERT TS UM BR 10 A5 VE N (kR
T3 I AT T X R R o, R R R, VS A ol i ik
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VA VR R v P A I R R VR . A3 I b A b R A TR
X FE S TS 20 l, #5622 T (5 S5 R RRIN A2 |, 10 S0
TR, DAAMRETHE AL DR 25 R I 2,
F2 IR ERIKIGLER (n=9)
Tab 2 Result of recovery test(n=9)

i AR, Wi, IS FHIMEEE RSD,
i, mg mg mg %,% K, % %
10.01 5.1 15.12 100.00
10.04 5.09 15.10 99.41
10.02 5.14 15.15 99.81
10.11 10.21 2040 100.78
10.02 10.05 20.05 99.80 99.80 052
10.01 10.13 20.02 99.82
10.01 20.12 30.07 99.70
10.02 2021 30.24 100.05
10.04 20.23 30.23 99.80
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Fig 2 Dissolution curves of generic and original Simvas-
tatin tablet in the different dissolution media
A.preparation of manufacturer A; B.preparation of manufacturer B; C.
preparation of manufacturer C; D.preparation of manufacturer D; E.prep-
aration of manufacturer E; preparation of F.manufacturer F; G.prepara-
tion of manufacturer G; preparation of H.manufacturer H; L.preparation
of manufacturer I; J.preparation of manufacturer J; K.original prepara-

tions
T HEAT T v e 2, L R 0 o ok 3R R A ) 2
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3.1 FhIREEEEIFNEGEM
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Tab 3 Cumulative dissolution( %) and f; of generic and orig-

inal Simvastatin tablet in the different dissolution me-

dia
" TURERHE], min
ikl AR — 10 15 3 5 0 F
JRHIA 2 n 78 97 102 104 103
b 19 74 9% 100 101 101
c 19 75 9% 101 103 103
d 17 7 9 95 95 95
AZHA 2 4 %4 8 9] 9 % H
b 53 68 7 85 85 §7 3
c 55 il 83 88 91 9 3
d 5 78 85 88 89 88 4l
Il ) 70 79 8 8 8 830
b 65 69 74 75 7 80 29
c 63 70 ! 81 81 83
d n 7 80 8 83 83
CI A 2 7% 105 108 110 111 111 30
b 7 100 103 107 108 08 29
c 80 101 107 111 1 o
d 79 9% 94 95 9% % 29
DJ il ) 2 55 64 8 90 9% 36
b 16 45 56 7 85 8 R
c 19 48 61 78 88 90 M
d 21 50 71 80 85 89 4
EI KA 2 47 83 88 95 98 9% 46
b 61 8 9 97 97 97 38
c 4 75 85 9% 95 95 46
d 5 88 9 95 9% 9% 4
FI %l 2 6 88 95 9% 9 9 3
b 58 84 % % 97 % 39
c 57 89 9% 97 % 97 39
d 67 88 95 % % 95 3
GIZHIR 2 65 84 90 93 96 9% 36
b 59 78 85 97 100 039
c 6 85 9] 95 9 0¥
d 75 9 9 97 9% 00 30
HI %l ) 2 75 9 99 100 0w n
b 19 n 87 97 9 % 79
c 18 il 89 % 100 00 7%
d 54 88 9% 89 88 89 3
1 ZHA ) 36 5 60 70 73 %
b 37 56 58 68 7 9030
c 40 53 65 n 78 2 3
d ) 57 69 74 76 7 M
I F A 2 78 86 88 9 91 9 30
b 70 83 89 9% 9 N B
c 79 85 87 89 9 9 9
d 73 86 89 9% 89 8 3l

32 ER0ERAR REFHFRMTHEHETSR
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AWTFES BECH ALY i BT TR , x4 R Hh
A SR ST 780 5 7 o R A R B R 5,
SR IR A3 T 1 SR E 4 Fh A A R B AT O 2
B, LI 5 min 375 HEE ARG T JUATE A 750 B A e, 9
SIERERIRAE B2 5. BRHT K 3 40 il 4k 5 5 m iil 551)
S>50 50, AR T G ) 435 <50, BERA [ (e fh T T )
At 360 -5 DT o 580 5 A A R 22 S D i 5 AR o
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