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XDB-Cs, %348 4 0.01 mol/L Bt — S.47 & (A B8R A pH £ 2.2)- LAk (75:25, V/V) , i%ik 4 1.0 ml/ min, a8 % 24 215 nm, #
HEAH50ul, EBAH50 °C, KACPAHE)2010 F (=) WFEX CH =ik (Ri%), #3450 v/min, 9 H VA pH 1.0 2877 pH
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Comparison of Dissolution Curves of Enalaprilmaleate Tablets from Domestic and Foreign Different Manu-
facturers in 4 Kinds of Mediums

SUN Ting, JIANG Jiang-guo,SONG Geng-shen, ZHANG Xi-ru(Hebei Provincial Institute for Drug Control, Shi-
jiazhuang 050011, China)

ABSTRACT OBJECTIVE: To compare the dissolution curves of domestic Enalaprilmaleate tablets and foreign original drug in 4
kinds of mediums, and to provide reference for generic drugs quality consistency evaluation and the improvement of production
technology. METHODS: HPLC method was adopted. The determination was performed on Agilent Zorbax Eclipse XDB-Cs column
with mobile phase consisted of 0.01 mol/L monopotassium phosphate solution (pH adjusted to 2.2 using phosphoric acid)-acetoni-
trile (75:25, V/V) at the flow rate of 1.0 ml/ min. The detection wavelength was set at 215 nm, and sample size was 50 pl. The
column temperature was 50 °C.According to the second dissolution method (paddle method) stated in appendix X of Chinese Phar-
macopeia (2010 edition) , the rotation speed was 50 r/min with dissolution medium volume of 900 ml. The dissolution profiles of 4
kinds of Enalaprilmaleate tablets in 4 different mediums (pH1.0 hydrochloric acid solution, pH4.5 phosphate buffer, pH6.8 phos-
phate buffer and water) were determined by HPLC. The similarity was investigated by similarity factors (f;). RESULTS: The linear
range of enalaprilmaleate were 1.0-20 ug/ml (»=0.999 9). RSDs of precision and stability tests were lower than 0.66%. Average re-
coveries were 99.1% (RSD=1.0%, n=9), 99.1% (RSD=0.7% , n=9), 99.9% (RSD=0.7%, n=9) and 100.2% (RSD=
0.6% , n=9) in 4 mediums, respectively. The dissolution curves of foreign original drugs were similar in 4 kinds of medium. But
only one of the dissolution curves of domestic Enalaprilmaleate tablets in 4 different mediums was similar to original drugs. CON-
CLUSIONS: There are important differences in the dissolution curves of domestic and foreign Enalaprilmaleate tablets in 4 different
mediums. It is necessary to strengthen monitoring of dissolution profiles, to ensure effectiveness, homogeneous and stability of
drug quality.

KEYWORDS HPLC; Enalaprilmaleate tablets; Dissolution curves; Similarity factors f;
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300 N TE i ) — A B 1R T TS AN TR R U
B4 TR — it ol ol 500 PR7E B R A 22 S DR R AR TS 35 ) i R
BRI R, AR 25 IR E R T4
SR R R B AL e O I IR AERYIRYT . R
I RBFFEIEBH |, T oA BRARHR 3 1) 6 D 20 25 I8 R T
Jof 3 ZE ARy P T HA A B R 259, H 2 B A A R X
BEARPYERY, ETFLUES, HRrE N1 A ok
PR KIS ) 475 i 245 R Aol 458 22 T AS ) il A 77 18 1 11 24
I TR ] REAE R — Y 28 5, SRR AT AU AN — ¢ iX
TS 7200 22 57 5 2500 A= W) ) D R R DG, T £ 322 P e
2 A R FH R e LA 5K

AR S5 SO, R S AR (3% (HPLC) 74,
Fi HE o [ 24 L) 2010 41 R 3B 57 X C 55 3k R ) FA 74
PEM, LA T 85 34 B P9 Al 2B 7™ 1) T R IR AR5 ) e 5 1]
SR JEF LG AE A FPAS ] pH ¥ A T i i it 2k, DU 1
i 24 T i — SO PR T AR T R LA iR A 7= T2 i 4
(e =
1 #

RC12A BIPE AL (RHER KRR EFHE A FRAF]) ; Agilent
1260 % HPLC % , 4% G1311C PUJCHE .G1329B A shikFEas
GI316A FEIRA . G1314 28 A1 a] A8 o AR 3% 45 ( 35 [#] Agilent
N 5 XS105 5 4 2 —HL - K (il AR -4 R 24
CIDR

T 20 2 AR 008 3 A1) L o )t 245t A IF 9 B, 1L
5:100705-200902, JF /34 : 99.8% ) 5 e BRI A1) H (=
N Ak, 45 : 11081511, BLA% : & i 5 mg; E M B 4l , it
51120401, KA : 5 Fr 5 mg; EIN C Al , #E45-: 12060802, K1
¥ B A 5 mg; B 4D Al EERVARAF M5
120849, HUks : 3 1 5 mg) s B R —SUBF (AR  E R L
R38R 4 AT 4l 3R K hy 25 B F 4ok .

2 HES5ER
2.1 ‘i

{475 FF : Agilent Zorbax Eclipse XDB-Cs(150 mx4.6 mm, 5
pum) ; 3 B AH < 0.01 mol/L iR — U4 W (FH B FR U8 pH &=
2.2)-ZJfE(75:25, VIV) 3 i35 : 1.0 ml/min; K00 9% 1 4 215 nm;
YERELRE 50 pl, AR 50 °C.

22 BEMHE

2.2.1 AFEBA TR % pH 1.0 ERRRVE I BEL R 9.0 ml,
TR AR 21 000 ml, #5757, R, pH 4.5 R 55 2% Mk - T
0.2 mol/L MR — FAMA M 250 ml, MIKFEREE 1 000 ml, F525),
BI75 . pH 6.8 WA 2% vk  BL 0.2 mol/L B R — A A4 250
ml, 5 0.2 mol/L & A AL M3 W 112 mUIR & )5, MK # B 2
1000 ml, 5], BIAS  7K o 258 4l oKk (2200 72 pH Ky
6.5). FaR 4R A IS SR AT ke 18 22 40 TR 40
min Ji5 57 B

2.2.2 XTSRS RIS SR BRARTR T X B b
20710 mg, DL AT 100 ml i, HmBEZE . K%
T RV BGE 1, A S AR R (922,17 0T 4 FhAS ] pH ¥
WA B R B A 1 ml P25 5 pg MOVEIR, A R o R
a3 8
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2.2.3 AR AT A BURE SIS R, 5 B E 2 )
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OB AT AR, F 2.7 TR (1% 4 PE pEREN 2 L 10 5 68
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Fig 1 HPLC chromatograms

A. blank control; B. standard solution; C. test sample; 1. enalaprilma-
leate
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TR T B B A AR AR R E 2 RS, A BN R
1.2.5.10.15.20 ml, & F 100 ml &4, 43 9 «2.2.17 5 | 4
FORE) pH S A B B 205, 4750, 4 SR ICB0 pl i A
HPLC X, it i . LA T Sk MR AR AR A () I 2 Wk & (o, pg/
ml) J AR AR WETRTRR (p) SN AR R, EAT etk [T, o1 5 7%
A3 5 R p=99.27 x 10°x +23.24 x 10° (+=0.999 9) . y=99.22 x
10°x—10.34x10°(7=0.999 9) .y=99.23x10°x — 10.36x 10° (=
0.999 9) ,y=99.22x10°x—10.35x10°(+=0.999 9) , Z5HFFKH,
LS BRARAR A AR A 5 £k 2 7 1.0~ 20 pg/ml Y8 il A 5 0 T
FBUME R RIFMEE R R
25 FEEERR

HU“2.2.27 WU 4 Fowt BRI TR 1, 43 A% 2.1 BT
O TSR I SRR 6 U0, DI I T A . 2558, Th SR IR AR 5 1)
ETRIFR A RSD 4351147 0.04 % (pH 1.0 £RFR %K) .0.02% (pH 4.5
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BERRER 2 v .0.02% (pH 6.8 BEMRELZE 1hifk ) .0.03% (K ), %
WS A AR s R
2.6 FREMIRE

B “2.2.37 BT 5 v 8 0 3 T A T (D Al iy, 31
4511208493 i, TR FAE 7 12 h AR 2 halbRE LIk,
0 W T AR 6 R, I ke R AR 3t ] 0 TR A RSD 43 1]
0.66% (pH 1.0 $hFRIF ) . 0.04% (pH 4.5 Wi B2 £h 2% wh it ) .
0.23% (pH 6.8 HIRERZE thif) .0.14% (K ) , LGRS E A
IR 12 hiREtE R
2.7 [EERTE

AR DAL EE S (L5 120849) 4k, Fie4b 7 & 50%
80% 100 %o 7 %5 FR UL A AT 35 XS HEE iy, Al R4 b Ty 1t
100 9% FREL, B /K45 3 43, BTN IR A9 900 ml ffi T, 4331
FH“2.2.17 U 4 BpCAS ] pH 7 H A JS0A0 A8 1 5 4 D AR v W
F 2.1 T A0 A A AR I S A TR S5 R I 1

F1 ERRRKER(n=9)
Tab 1 Results of recovery tests(n=9)

i, R, ROEHEIER, ,
e )Jl]l);gg, ”J:f IEILI?Z - J%lgllﬁt}i R;D
pH L0 RIS 271 2.67 98.54
272 271 99.35
275 2.69 98.05
3.87 3.86 99.77
3.86 3.86 100.07 99.1 1.0
3.83 3.86 100.82
5.00 4.90 98.04
4.98 4.90 98.44
497 4.90 98.66
pH 4. 5WEREZ R 2.52 2.49 99.12
2.53 251 99.24
2.55 2.52 98.95
3.98 3.92 98.54
39 3.92 100.71 99.1 0.7
4 3.9 9821
497 491 98.93
495 491 99.31
4.96 491 99.07
pH 6.8 BFIREEZZ I 2.56 2.58 100.83
2.57 2.57 100.24
2.58 257 99.80
4.02 3.98 99.20
4.01 3.98 99.44 99.9 0.7
4.04 3.98 98.72
497 498 100.26
495 4.98 100.63
4.93 498 100.02
K 253 2.55 100.79
2.56 2.54 99.21
2.52 2.53 100.39
4.00 401 100.25
4.02 3.99 99.25 100.2 0.6
4.03 4.04 100.24
4.95 497 100.40
4.93 4.95 100.40
491 494 100.61
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Fig 2 Dissolution curves of 4 kinds of enalaprilmaleate

tablets in different mediums
A. products from manufacturer A; B. products from manufacturer B;
C. products from manufacturer C; D. products from manufacturer D
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D72 A7 5 R 3 [N 25 JEAR i 2 HO0 8 A R E R, T
AR R R T G Sh AN RS TR I N B 2k o R 50 1/
min,
K2 AMEH T RPESDRBKIEF A H &R L
&
Tab 2 The f. factors of the dissolution curves of domestic
Enalaprilmaleate tablets in 4 kinds of dissolution medium

S £
WG RN AR AU CRlFER
1 pH 1LOERRIEW 46 34 55
2 pH 4SRRI MR 44 31 56
3 pH 6.8HHIRER G IR 45 33 54
4 K 47 35 57
3.2 Jrikmuim AtE

SFE P A B LC A FE SR D AP AE S, 205157 Agilent
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