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Preparation of the Enteric Microspheres of Indapamide and Investigation of the Influencing Factors
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ABSTRACT: OBJECTIVE To prepare the enteric microspheres of indapamide and investigate the influencing factors.
METHODS Enteric microsphere of indapamide was prepared by emulsion solvent diffusion method using hydroxypropyl
methylcellulose phthalate(HPMCP) as an enteric polymer. The formulation of the microspheres, recovery, drug loading,
encapsulation efficiency and the releasing characteristic of microspheres in vitro were investigated. RESULTS The microspheres
were spherical and smooth in appearance, bridging agent and emulsifying agent were the main factors affecting the formation of
microspheres. The drug loading and encapsulation were 14.85% and 76.30%, respectively. The cumulative release of drug in
simulated intestinal fluid met the requirements and the amount of carrier material controlled the drug release rate. CONCLUSION
This method is suitable for preparation of enteric microspheres of indapamide, the technology is simple and the release characters
is good in vitro.
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Fig 2 Particle size distribution of IDP HPMCP micros-
pheres
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Tab 1 Effect of HPMCP amount on drug loading and
encapsulation efficiency

IDP : HPMCP W% W% £33 /%
1:25 KAWL iR, ARttt
1:5 90.98 12.58 73.80
1:75 76.63 9.28 60.26
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Fig 3 Effect of HPMCP amount on the release from IDP
microspheres
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Tab 2 Effect of ethanol on drug loading and encapsulation

efficiency
¥ /mL We/% W% AL /%

1.0 77.20 12.21 57.02

2.0 90.98 12.58 73.80

4.0 78.48 10.68 49.87

6.0 59.92 8.54 30.88
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Fig 4 Effect of absolute ethanol amount on the release of
IDP microspheres
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Tab 4 Effect of concentration of SDS on the shape,
recovery and drug loading
SDS K% /% TE& W% /% B Y
0.04 AN / /
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1.0 [ L BR Y RLAT A 80.06 8.13
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Tab 5 Experiment factor and level

/KF- IDP/HPMCP  Z[%/mL A FBE/mL SDSIKIE/%
1 1.4 1.0 1.5 0.08
2 1:5 2.0 2.0 0.2
3 1:6 3.0 2.5 0.3
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Tab 6 Results of orthogonal experiment- drug loading and
cumulative release

WA R AR

F5 A B C D
R % % %

—_

1 1

Ju—
Ju—

14.78 76.81 76.50

2 1 2 2 2 13.06 76.93 63.45
3 1 3 3 3 9.07 75.48 58.26
4 2 1 2 3 8.21 74.59 53.20
5 2 2 3 1 10.70 75.06 57.36
6 2 3 1 2 11.41 75.04 58.15
7 3 1 3 2 8.51 70.29 45.50
8 3 1 3 9.59 70.56 55.20
9 3 3 2 1 9.97 67.28 51.45
K, 1230 1050 11.93 11.82
K. 1011 1112 1041 10.99
Ks 936 1015 943 8.6
R 295 097 250 2.86
K 7641 7390 7414 73.05
K2 7490 7418 7293 74.09
Ks 6938 7260 7361 73.54
R* 703 158 120 1.04
K. 66.07 5840 6328 61.77
K. 5624 5867 56.03 557
K> 5071 5595 5371 5555
R" 1535 271 958 622

RT RGBT E0HT R

Tab 7 The results of analysis of variance-drug loading

W WA AlE PRTl F ZE St
A 4221 2 21.11 131.91 n
B 431 2 2.16 13.47 n
C 28.54 2 14.27 89.19 n
D 39.02 2 19.51 121.93 n
Error 2.88 2 0.16

HE: "P<0.01

Note: "P<0.01
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Tab 8 The results of analysis of variance-cumulative

release

HM#E  mEFHm AdE CPET F ZE St
A 275.53 2 137.77 72.66 2
B 13.91 2 6.95 3.67 H
C 6.00 2 3.00 1.58
D 3.30 2 1.65 0.87

Error 34.13 2 1.90

¥: YP<0.05, 2P<0.01
Note: "P<0.05, 2P<0.01
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Tab 9 The results of analysis of variance- encapsulation
efficiency

KE  mEFsM AmE PR F 7E S
A 362.89 2 181.45 27.00 b
B 13.44 2 6.72 1.00
c 149.69 2 74.85 11.14
D 75.51 2 37.76 5.62
Error 13.44 2 0.75
TE: PP<0.05
Note: "P<0.05
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Tab 10 The verification of orthogonal experiment

Eiinve B/ % A% RETS %
1 14.85 76.30 76.20
2 14.92 77.15 73.29
3 15.24 78.74 74.56
RSD/% 139 1.60 1.95
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Fig5 Release profiles of IDP HPMCP microspheres in vitro
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