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Preparation of silybin controlled-release formulations and study on their release
mechanism

WANG Li, YANG Shuo, MA Wei-yang, LIU Hua-shi, QIAO Xiao-xi, ZHANG Wen-jun

Pharmaceutical Research Institute, Harbin University of Commerce, Harbin 150076, China
Abstract: Objective To prepare silybin (SLB) controlled-release formulations with the utilization of solid dispersion and
effervescent technology and to study their release mechanism. Methods To determine the optimal formulation and preparation of
SLB controlled release formulations was by using single factor test depending on drug release in vitro. The similarity factor method was
used to explore the release mechanism of the controlled release formulations prepared. Results The SLB controlled release
formulations cores were prepared using SLB-polyethylene glycol 6000 solid dispersion (1 : 2) as main drug, tartaric acid and sodium
bicarbonate as effervescence, sodium carboxymethyl cellulose as blockers. The tablets were prepared using cellulose acetate as coating
materials, polyethylene glycol 400 as porogen. SLB controlled release formulations released at a rate of zero-order. In the research on
the release mechanism, the coating solution with/without porogen, tablet cores with/without blockers and effervescence had a
significant impact on the drug release. On the contrary, the speed of the dissolution tester and the pH value of the release medium had
no significant effect on the drug release. Conclusion The preparation process of SLB controlled release formulations is simple. SLB
controlled release formulations release with zero-order release in 12 h (» > 0.996 5).
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AN 287 nm AL (4D {Ho LLA W EIRE
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2.5 SLB EMAS AT RERER
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Fig. 1 Effects of different kinds of carrier materials on
dissolution of SLB (X *s, n = 6)
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Fig. 2 Effects of PEG6000 on dissolution of SLB (X %5, n = 6)
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Fig. 3 Effects of different ratios of SLB and PEG6000 on
dissolution of SLB (X *s, n =6)
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Fig. 4 Effects of different kinds of blockers on drug release
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Fig. 5 Effects of different coating levels on drug release
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Fig. 6 Effects of different kinds of porogens on drug release
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Fig. 9 In vitro cumulative release of best prescription
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Fig. 10 Effects of osmotic pressure on drug release (X *s,
n=12)
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Fig. 11 Effects of diffusion on drug release (X *s, n =12)
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Table 1 Prescriptions of test and reference preparation

B bkl RH ¥ 771) ]
GERAEAIR! by PEG6000 AbT7 i
A DU 1T PEG6000 b7 b5 i
R I3 1 PEG6000 PEG6000 by
Z LI by by by

—— R T
100 - —=— FF 75 11
—— FREI 7 T
801 ——Z: Ll
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201

12 CMC-Na ¥ RBEMBIEMm (X £s,n=12)
Fig. 12 Effects of CMC-Na on drug release (X s, n =12)
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Fig. 13 Effects of effervescent on drug release (X Ls, n=12)
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% SLB R IR Zies, SR KE 14. HHN
34.06, WA ICEALAIN, 76 0~2h WICZHkE
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TR 5 7E A A RS 3R THT T J P AL
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Fig. 14 Effects with/without PEG400 on drug release
(X£s,n=12)
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F pH 6.8, 7.4 [f) PBS FIgh&N R [pH 1.2 $HRE
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I, SR pH {EXTRE 2510500, 45 3L
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Fig. 15 Effects of different speeds on drug release (X ZLs,
n=12)
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Fig. 16 Effects of different pH media on drug release
(X *ts,n=12)
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