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Preparation for Colon-specific Pellets Controlled by Enzyme Triggering Osmotic Pump and Its
Investigation of the Release in Vitro

YANG Zhixin, CHANG Shuang, XIE Li, DU Sumei(College of Pharmacy, Heilongjiang University of Traditional
Chinese Medicine, Harbin 150040, China)

ABSTRACT: OBJECTIVE To prepare colon-specific pellets controlled by enzyme triggering osmotic pump with coating
materials of calcium pectate and cellulose acetate, and with 5-amino salicylic acid(5-ASA) as a model drug, as well as to
investigate the characteristics and mechanisms of drug delivery in vitro. METHODS Pan coating was adopted to prepare
medicine containing pellets. Lo(3)* orthogonal design was applied to optimize the formulation of coating solution and dosage of
penetrant in pellets with evaluation index of release in vitro, while mathematical models of the in vitro drug release was fitted.
RESULTS The optimum process parameters preparing for 5-ASA colon-specific pellets controlled by enzyme triggering
osmotic pump was as follows: coating weight gain was 25%, the dosage ratio of 5-ASA to NaCl in pellets was 3 . 1, the dosage
ratio of cellulose acetate to calcium pectate in coating solution was 2 : 3. The cumulative release rate of prepared pellets was
lower than 8% in simulated gastric fluid (2 h) and in simulated intestinal fluid (4 h) while over 70% in simulated colonic fluid(12
h). All this showed that the pellets possessed excellent colon-specific performance and maintained local drug concentrations by a
sustained release in colon. A further study on the release mechanism demonstrated that the in vitro drug release performance
belonged to zero-order release. CONCLUSION Colon-specific pellets controlled by enzyme triggering osmotic pump with
coating materials of calcium pectate and cellulose acetate have the function of colon-targeting.

KEY WORDS: 5-amino salicylic acid; calcium pectate; pellet; osmotic pump
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Fig1 HPLC chromatogram of 5-ASA
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Tab 1 Factors and levels of formulation for orthogonal test

K P
A B C
1 20% 4:1 5:4
2 25% 3:1 1:1
3 27% 201 2:3
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Tab 2 The design and results of formulation for orthogonal test

75 A B C D Li/% Lo/% r L
1 1 1 1 1 2.05 29.96 0.867 4 128.63
2 1 2 2 2 7.20 52.22 0.996 2 63.50
3 1 3 3 3 22.63 71.65 09428 50.75
4 2 1 2 3 7.00 49.53 0.998 0 68.32
5 2 2 3 1 7.24 72.09 0.994 3 24.18
6 2 3 1 2 2.62 10.45 0.9820 145.3
7 3 1 3 2 3.69 36.19 0.9927 92.75
8 3 2 1 3 1.20 4.66 0.992 8 153.3
9 3 3 2 1 4.58 5891 0.9959 47.56
K1 80.960 96.567 142.410 66.79
K2 79.267 80.327 59.793 100.517
K3 97.870 81.203 55.893 90.790
R 18.603 16.240 86.517 33.727
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Fig 3 The release curve of three batches coated pellets
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Tab 3 Results of model fitting analysis

A g r
LHREY My/M,=0.055¢-0.260 7 0.998 9
BB In(1-M/M..)=—0.200 6¢+0.416 8 0.981 1
Higuchi J5 2 M/M,=0.368 7¢'*-0.859 0.996 4
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