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Preparation of puerarin self-microemulsifying osmotic pump
controlled-release capsule

LIU Wei-xing, LI Ning, GAO Chong-kai

Faculty of Pharmaceutics, Guangdong Pharmaceutical University, Guangzhou 510006, China

Abstract: Objective Through the preparation of puerarin self-microemulsifying osmotic pump controlled-release capsule and
controlled-release insoluble drug to improve the bioavailability of puerarin. Methods Through the construction of self-
microemulsifying osmotic pump controlled-release capsule of puerarin to do quantitative determination using microemulsion
chromatography method. Through the single factor investigation, the three influencing factors were determined: dosage of
penetration enhancer NaCl, coating weight, and porogen PEG 400. The optimal prescription was predicted by using central
composite design and response surface optimization. Results The formulation for puerarin self-microemulsifying osmotic pump
controlled-release capsule was puerarin 0.07 g, ethyloleate 0.25 g, Polysorbate 80 0.45 g, PEG 400 0.3 g, mannitol 1.07 g, and NaCl
1.07 g. Based on the release of preparation and prediction of prescriptions in 4, 8, and 12 h, the controlled-release capsule conformed
to the zero-order release model. Conclusion Self-microemulsifying osmotic pump capsule could solve the controlled-release of
insoluble drugs.
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Table 1 Self-mcroemulsifying time and particle diameter of puerain SMEDDS formulation and other different prescriptions

W77 HIE /mg JHERZEE /mg FIEME 80/ mg  PEG400/mg  AMIULEE /s SF¥KIAR /nm

I 70 100 540 360 98 203

I 70 150 510 340 95 26.7

I 70 200 480 320 96 51.5

v 70 250 450 300 98 65.2

\% 70 300 420 280 125 109.4
6.6% 1 T WE-0.8% 1E V= lE-5% 57 N IE- KA AL AR R IR,

W R pH M4 2.0); MR & 0.7 mL/min;
FEIR 35 °Cs KoK 250 nm; HEFESR 10 uL.
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Table 2 Standardized codes and their corresponding values

PR X /% X,/ % X5/ %
—1.682 33.18 2.66 13.18
-1 40 3.00 20
0 50 3.50 30
+1 60 4.00 40
+1.682 66.82 434 46.82
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0.042 XoX3+0.89 X, +0.21 X2 +2.71 X5* (5=0.963 4,
P=0.000 1<<0.01); 8 h FEjf)5%: Y=36.18+10.00
Xi—4.12 X%,+5.91 X;—5.90 X,.X,+0.13 X.X3+0.28
XX +3.48 X2 40.32 X, +4.97 X3* (7=0.9725, P=
0.000 1<<0.01); 12 h BEJfE: Y=72.84+6.01 X,—
238 X,+3.50 X3—3.26 X,X;—0.76 X, X;+0.096
XX,—2.08 X,°—0.092 X, +2.81 X3 (r=0.908 1,
P=0.000 1<<0.01).
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Table 3 Results of central composite design

B | %

RES X/% X/% X3/%

4h 8h 12h
1 50 3.50 30 1252 36.67 72.30
2 50 3.50 30 12.06 35.89 73.19
3 40 400 40 12.57 3852 7528
4 60 400 40 20.63 4838 80.17
5 60 400 20 1583 4256 78.15
6 33.18  3.50 30 926 3225 7035
7 40 400 20 822 3146 69.42
8 50 3.50 30 11.87 35.54 72.18
9 50 350 30 1272 3649 73.82
10 50 266 30 1638 43.42 78.03
11 40 3.00 40 11.16 3428 7232
12 50 3.50 46.82 2838 67.56 90.27
13 66.82 3.50 30 2027 60.41 87.23
14 60 3.00 20 2249 63.05 8824
15 50 350  13.18 1142 33.57 71.48
16 50 434 30 928 3139 6837
17 40 3.00 20 9.40 30.09 67.26
18 50 350 30 12.65 3548 72.32
19 50 3.50 30 1232 3693 73.18

20 60 3.00 40 29.54 69.51 91.24
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Fig. 6 Response surface (A) and contour plot (B) of drug release on dosage of NaCl (X;) and coating levels (X3)
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Table 4 Predicted and experimental release of optimal
prescription in 4, 8, and 12 h
SCMFETBUL /% TRREBUL /%
4h 8h 12h  4h 8h 12h
2010032101 28.93 71.38 91.21
2010032102 29.82 72.23 92.12 29.01
2010032103 30.12 70.29 93.27
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Fig.7 Verification of optimal formulation
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Table S Fitted pattern of release for puerarin SMEDDS

(n=6)

FETI Y AT r
TG Y=8.05t—0.478 6 0.994 0
it In(100—Y)=-0.227 3 t+5.117  0.9823
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%%

Chinese Traditional and Herbal Drugs 2% 44 3% 35 123 201346 A

* 1573 -

I, B A R 2 5 AR LA IR B () AR AMRE TR
RAUA S FE /3 WILE 5. 10, 20, 30, 40. 50. 60.
120, 240 min IS [A] SOBCRE,  JFIIDE FORREE, 451
W 8. WA ARE, AMIIERKE (&
LK) RSB MREIRL ), ERERE QI CR
A A P AT A4 1 R L 249 BE TR B

100
80
x
=~ 60
i
= 40 —— Lk
® —— R
od ‘ ‘ ‘
0 2 4 6 8 10 12

t/h
8 BRAIEAEH LAt

Fig. 8 Dissolution curves before and after coating
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