7 3 Vol. 7 No3
2009 5 Chinese Journal of Pharmaceutics May 2009  p.161

(2009)03-0161-10

110016
SSX-550
7:20:2 20g 160 mL
8g 500 remin™! 20 min 4 mL
45 4h 68 pm
R 94 A
[1-2]
[3]
1
SHZ-
Bruker LS32
Beckman Coulter SSX-550 TA-60 Shimadzu
80
2008-12-15
1982- E-mail xiaoxiygp@]163.com 1969-

( ), s ) , Tel. 024-23986305, E-mail dingpingtian@yahoo.com.cn



162 7
95 %
8 000~14400u
2.1
100 gL'
30 min 250 mL
Span 80
200
dso [5]
Table 1 Results of the single-factor experiment
Stirring
Effecting m(starch): Lemulsifying
Viater: Voil Memulsifier’ € speed/ . dso/pm Phenomenon
factor m (water ) /min
(rmin™")
1:20 20:160 8 500 20 14.3 Uniform emulsion
3:20 20:160 8 500 20 25.7 Uniform emulsion
Starch-water 5:20 20:160 8 500 20 30.8 Uniform emulsion
ratio 7:20 20:160 8 500 20 76.1 Uniform emulsion
9:20 20:160 8 500 20 124.5 Too thick emulsion
11:20 20:160 8 500 20 157.3 Not emulsified
7:20 20:40 8 500 20 37.6 Too thick emulsion
7:20 20:80 8 500 20 47.3 Too thick emulsion
Water-oil ratio 7:20 20:120 8 500 20 56.1 Uniform emulsion
7:20 20:160 8 500 20 80.6 Uniform emulsion
7:20 20:200 8 500 20 102.9 Mass bubbles
7:20 20:160 2 500 20 125.9  Mass bubbles
7:20 20:160 4 500 20 88.3 Uneven emulsion
Weight of
7:20 20:160 6 500 20 81.2 Uniform emulsion
emulsifier

7:20 20:160 8 500 20 69.9 Uniform emulsion
7:20 20:160 10 500 20 31.2 Too thick emulsion

(to be continued)
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Continued table 1

7:20 20:160 8 300 20 146.1 Mass bubbles
7:20 20:160 8 400 20 85.5 Uniform emulsion
7:20 20:160 8 500 20 51.9 Uniform emulsion
Stirring speed
7:20 20:160 8 600 20 35.7 Uneven emulsion
7:20 20:160 8 700 20 222 Too thick emulsion
7:20 20:160 8 500 5 30.4 Too thick emulsion
7:20 20:160 8 500 15 60.7 Uniform emulsion
Emulsifying time 7:20 20:160 8 500 20 80.8 Uniform emulsion
7:20 20:160 8 500 30 100.3 Mass bubbles
7:20 20:160 8 500 45 140.1 Uneven emulsion
) 20:160
7:20 20 mL 160 mL 8g 500 r » min™'
2 min 60 80 um
2.2
2.2.1
€<y 17>
1 000 mL pH

3 W 60

222 -

10g 200 mL 250 mL
6.55gL"  200remin’ 12 h 200 mL 250 mL
BI 200 r « min™ 2h 40
2.2.3
50 mg 100 mL 50 mL 30 min
5 1 mmol-L”
mL 0.1269mg 1 mgg' P
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Fig. 1 Adsorption amount of crosslinked starch microspheres versus the volume of ECH  x=s, n=3
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Fig. 2 Adsorption amount of crosslinked starch microspheres versus the crosslinking time ~ x==s, n=3
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3 5h
2244
3
3 3 Lo(3%)
23
Table 2 Orthogonal levels and factors of the formulation design
Level Factor
Vecn /mL t/h o/
1 3 4 35
2 4 6 45
3 5 8 55
Table 3 Design and results of the orthogonal experiments
Level Vecn/ mL t/h 6/ Adsorption/(mg: g'l)
1 1 1 1 5.1
2 1 2 2 4.5
3 1 3 3 3.9
4 2 1 2 5.6
5 2 2 3 5.0
6 2 3 1 4.5
7 3 1 3 4.2
8 3 2 1 3.6
9 3 3 2 34
45 5.0 4.4
5.0 4.4 4.5
3.7 3.9 4.4
R 1.3 1.1 0.1
4 5.6 mg-g”
4
20:160 7:20:2
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Fig. 3 Cumulative release of iodine from microspheres
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Fig. 4 Particle size distribution measured by of laser light diffraction
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242

SSX-550 5

The scale bars represent 100 pm, 50 pm 20 pm and 10 pm  respectively (from left to right and top to bottom)
Fig. 5 SEM micrographs of the microspheres prepared according to the optimization formula and procedure

SEM 60 um
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A—Starch without crosslinking B—Crosslinked starch microspheres

Fig. 6 FT-IR spectra of starch and crosslinked starch microspheres
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A—TGA of crosslinked starch microspheres B—TGA of starch C—DSC of crosslinked starch microspheres D—DSC of
starch

Fig. 7 Thermograms of starch before and after crosslinking
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13.08

7:20:2 20 mL 160 mL
8g 500 r-min’' 20 min 4 mL 45
4h 68 um
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Preparation of crosslinked water-soluble-starch microspheres

YANG Xi-qin, CHEN Dong, XUN Zhe, LI Yi-qun, LIU Lan, DING Ping-tian
( School of Pharmacy Shenyang Pharmaceutical University Shenyang 110016 China )

Abstract Objective To prepare hydrophilic but insoluble microspheres from water soluble starch, and
optimize its preparation process by orthogonal experiments. Methods An inverse suspension
polymerization method was utilized to synthesize crosslinked starch microspheres, factors influencing
emulsification and crosslinking reaction were studied. Fourier-transformed infrared spectrometry, SEM

laser particle size analyser, differential scanning calorimetry and thermo-gravimetry were employed to

characterize the structure and properties of the starch microspheres. Results When the starch-water-alkali
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ratio was 7:20:2(m:m:m), the amount of water was 20 g , oil 160 mL, emulsifier 8 g and the stirring rate
500 r-min'l, fine emulsions were formed after 20 min stirring. Then the crosslinker was added under 45
and the reaction was continued for 4h. The microspheres with diameter around 68um, a narrow particle size
distribution (PSD) and good spherical shape were obtained. Fourier-transformed infrared spectrometry and
thermoanalysis technique proved that the structure and characteristics of starch changed dramatically after
crosslinking. The existence of abundant hydroxyl groups ensured the hydrophilicity and good water
absorption ability of crosslinked starch microspheres. Conclusion The crosslinked starch microspheres

prepared can be used as a drug-carrier for iodine, which is usually used as a bactericide.

Key words: pharmaceutics; microspheres; inverse suspension polymerization method; soluble- starch;

crosslinking; absorption; iodine



