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Table 1 Factors and levels of exicipient for orthogonal design
Levels
Factors
1 2 3
A (AZI+EC):CH,Cly(mg'mL™") 80 60 100
B EC:AZI(w/w) 1:1 1:2 1:3
C CH;COOC,H;:CH,CLy(V/V) 2:1 4:1 3:1
Table 2 The design and results of orthogonal experiment
No. A B C W1/% W,/% Qo.25/% Q1.0/% S
1 1 1 1 72.11 82.34 11.32 48.31 214.08
2 1 2 2 65.21 84.24 23.62 51.24 22431
3 1 3 3 89.05 68.09 14.21 55.84 227.19
4 2 1 2 92.17 76.15 9.81 49.46 227.59
5 2 2 3 93.22 82.64 18.62 62.29 256.77
6 2 3 1 59.23 73.23 17.35 63.35 213.16
7 3 1 3 78.24 68.42 10.22 48.91 205.79

(to be continued)



Continued table 2

8 3 2 1 67.14 65.09 24.56 41.46 198.25

9 3 3 2 81.62 83.68 21.74 38.62 225.66

kq 221.9 215.8 208.5

Ko 232.5 226.4 2259

ks 209.9 222.0 229.9

R 22.6 10.6 21.4

R 2 AZI
A C B AB,Cs AZL 2g AZI
21 17 mL 50 mL
2.2
( 1)
Dso(50% )

Kromasil Cg (200 mm % 4.6 mm, 5 um) 0.045 mol-L™! - (
70:30 pH 7.4) 204 nm 1.0 mL-min™ 40

20 uL

AZI ( 20 mg) 10 mL
8 mL 30 min
250 mg 25 mL
10 mg'mL™ 20mL  10mL
2 mg‘mL'1 20 uL
=( )x100%
=( )x100%

Fig.1

The transmission electron microcopy of microspheres(staff=100 pum)
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Fig.2 DSC thermotograms of AZI and AZI microspheres
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Table 3 The effect of the agitation speed on recovery and Dsy of microspheres

n/(rmin’") Shape Total recovery/% Dso/pm

450 spherical and smooth 59.11 228
700 spherical and smooth 94.00 175
900 spherical and smooth 96.07 149
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Fig.3 Effect of agitation speed on diameter of microspheres
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Fig.4 Effect of agitation speed on the release rate of microspheres

700 r-min’

3.2
EC



11

Table 4 The effect of EC on recovery, drug loading, incorporation efficiency and release of microspheres

Incorporation
AZIL:EC(m:m) Recovery/% Drug loading/% Qo.250/%
efficiency/%
31 90.10 54.43 84.10 25.10
2 1 91.50 53.14 82.10 17.40
11 90.35 51.95 80.26 11.20
1 2 92.15 51.57 79.68 9.28
1 3 93.44 5291 81.74 5.87
4
EC EC
pH=6.0
12 0.25h 9.28% Bl
15 1
3.3 DA
DA DA

Table 5 The effect of DA on Dsg,recovery,drug loading, incorporation efficiency and release of microspheres

Incorporation
DA/% Dso/um Recovery/% Drug loading/% Qo.250/%
efficiency/%
0 172 89.7 51.24 79.17 11.38
1 159 91.6 49.33 76.21 15.34
2 166 90.8 50.17 77.51 16.95
3 181 92.4 54.59 84.34 18.52
4 205 62.8 48.83 75.44 21.06

3.4
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Table 6 The effect of CH,CI, on the shape and recovery of microspheres
V(CH,Cl,)/mL Shape Recovery/%
1.0 filiform , mass -
10.0 filiform , mass -
20.0 filiform , a little sphericity -
30.0 spherical ,a little filiform 82.66
40.0 spherical , smooth 86.52
50.0 spherical , smooth 93.43
90.0 spherical , smooth 69.70
120.0 spherical and smooth 58.80
150.0 spherical and smooth 38.59
3.5
O/W
Oo/W
7
Table 7 The effect of emulsification on the shape and recovery of microspheres
Emulsification Shape Recovery/%
1.0 gmL" gelatin mass -
1.0 gmL" HPMC(50 cps) filiform ,mass -
10.0 g~mL'1 Tween-80 spherical , smooth 71.68
1.0 gmL"'SDS spherical , smooth 94.00
10.0 gmL"' PVA spherical,smooth 65.25
1.0 gmL" 1.0 gmL™ (HPMC 50 cps)
10.0gmL"  Tween-80 10.0 grmL™ (PVA)
1.0gmL"'  SDS
1.0gmL"  SDS
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Preparation of the sustained release microspheres of azithromycin
by the emulsion solvent diffusion method

QIAN Yi-xin GAO Kun ZHANG Wei JIA Zeng-rong DING Ping-tian, HE Zhong-gui
(School of Pharmacy Shenyang Pharmaceutical University Shenyang 110016, China)

Abstract: Objective To prepare and investigate the sustained release microspheres of azithromycin.
Methods The sustained release microspheres of azithromycin were prepared by emulsion solvent diffusion
method and some factors effecting the technology were studied with the orthogonal test design. The
particle size distribution, drug loading efficiency, entrapment efficiency and release rate of the
microspheres were also studied. The DSC scanning method was used to check the drug’s crystalline form in
the microsheres. The resultant microspheres were evaluated with their shape, size distribution, recovery and
the release profiles in the pH= 6.0 phosphate buffer. Results The microspheres was of a very round form.
The drug in the microspheres was amorphous. The mean size of the microspheres was decreased with
increasing the stirring rate. The release rate of the drug in the pH 6.0 phosphate buffer was dramatically
decreased with increasing the EC. With the ratio of Aerosil, the particle size was increased and the release
rate was faster. The recovery of microsheres was affected by the bridging liquid and poor solvent.
Conclusions The method is easy and suitable to prepare the EC sustained release microsheres with high
recovery.
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