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ABSTRACT: OBJECTIVE  To combine the method of W/O/W with micro-injection and study the application of micro- 

injection on preparing sustained release biodegradable octreotide microspheres. METHODS  It was studied by using a single 

factor analysis method on spray frequency, agitation speed and driving voltage as the factors. RESULTS  In the constant 

prescription conditions, the driving voltage was proportional to the particle size, the spray frequency and mixer speed were 

inverse ratio to the particle size. When the driving voltage was 60−100 V, spray frequency was 3 000−7 000 Hz and agitation 
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speed was 150−450 r·min

−1
, the particle size distribution was in more ideal state. CONCLUSION  The microsphere prepared 

by micro-injection are in rounded appearance and well formed. This method significantly improves uniformity and appearance 

compared with microsphere prepared simply by W/O/W, and there is a certain increase in encapsulation efficiency(>30%). 

KEY WORDS: microsphere; octreotide; W/O/W; micro-injection 
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Fig 1  System structure diagram of micro-injection for 

preparation of microspheres 

1−magnetic stirrers; 2−beaker; 3−micro nozzle components; 4−computer; 

5−electric controller; 6−pneumatic pump; 7−pressure controller; 8−CCD 
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Fig 2  A particle size distributions of the microspheres 

prepared under different driving voltages 

4.2  ª�I�\34+no 

¥�ª�I�+¦!PLGA 34��¥R®

¯��µ¶U¥Rê§.#ª�I�� 3 000

5 000 V 7 000 Hz +¨©aªz34+�µ��

��� 73.78655.56435.561 µm/ CV ��

� 2.4%4.1%27.1%.#¤¼ÞÑ¶¿+¨©

aQª�I�	E\3üªt�+°±Ê¬

¥R	!û/ª�ý+îü!¯¥R®¯.Â

ÄÅ 3. 

 

� 3  ���������������� 

Fig 3  A particle size distributions of the microspheres 

prepared under different ejection frequency 
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Fig 4  A particle size distributions of the microspheres 

prepared under different agitation speed 
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Tab 1  Encapsulation efficiency of the microspheres 

prepared under the different conditions of micro-injection 
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Note: 
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The agitation speed is 450 r·min
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Fig 5  Microsphere morphology  

A−the microspheres prepared by micro-injection technology-double 

emulsion method(60 V, 3 000 Hz, 450 r·min

−1
); B−the microspheres 

prepared by the traditional double emulsion method 
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Fig 6  In vitro release profile of the microspheres prepared 

by micro-injection technology-double emulsion method (60 V, 

3 000 Hz, 450 r·min

−1
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Optimization of the Preparation Technology of Florfenicol Microsphere by Simple Coacervation Based 

on Central Composite Design and Response Surface Methodology 

 

LIN Weirui, WANG Hongguang, LÜ Haiying(Department of Pharmacy, Qingdao University of Science & Technology, 

Qingdao 266042, China) 

 

ABSTRACT: OBJECTIVE  To optimize the preparation technology of florfenicol sustained release microspheres by simple 

coacervation method. METHODS  Microspheres were prepared by simple coacervation method. The effects of influences 

factors such as the ratio of core to material, encysted pH and stirring speed, on overall desirability (OD) of diameter and 

entrapment efficiency were investigated by central composite design and response surface method. The data were imitated using 

second-order polynomial. Microspheres prepared by optimal condition were releasing in vitro in artificial body fluid. RESULTS 

The optimal conditions were as follow: the ratio of core to material as 0.375, encysted pH as 4.8, and stirring speed as 615 

r·min

−1
. The microspheres prepared by optimal condition were round and uniform with particle size of 40~50 µm. The 

entrapment efficiency was 57.45% and the drug loading reached 17.52%. The microspheres had good slow-release characteristics 

in Hank’s artificial body fluid. CONCLUSION  Microspheres prepared by optimal method load more drug with good shape, 

and the slow-release characteristics are good. 

KEY WORDS: central composite design and response surface methodology; simple coacervation; microspheres; florfenicol 
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