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Effect of Homogenization Speed on Morphology and Release of Protein
Loaded PLGA Microspheres Made by WOW Method
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Abstract: Poly (lactic-co-glycolic acid) ( PLGA) microspheres loaded bovine serum albumin were pre-
pared by WOW double emulsion method. The influence of homogenization speed during primary emulsion
(5000, 10 000, 15 000 r/min) on the physicochemical properties was investigated. Encapsulation effi-
ciency, drug loading and particle size were used to evaluate the physicochemical properties of the micro-
spheres. The surface and internal morphology of the microspheres was investigated by scanning electron
microscopy (SEM). The structure parameters were analyzed by image analysis software. Confocal laser
scanning microscopy was utilized to observe protein distribution within the skeletons of the microspheres.
Finally, the connectivity of the microspheres was examined by the uptake experiments. Moreover, the re-
lease behaviors and the surface and internal structural evolution were also systematically studied. When
the homogenization speed increased, the number of surface and internal pores increased, pore size of in-
ternal pores decreased. Besides, higher homogenization speed may result in slower drug release and deg-
radation of the microspheres. But it caused no significant difference in the particle size and cross-sec-

tioned porosity. In 10 000 r/min group, the microspheres showed highest encapsulation efficiency and

« Wi HEHI: 2014 -10-29
BEE&WE: | AEERTIREIRIEBHE (2011A080504003)
BRI /M (1981 4FE4E), 4r; MARAR: 2582, @BRESE: kiAKW ; E-mail. 874477522@ qq. com



120 HIlRA R AR (ASRBERR)

5 54 &

lowest burst release rate in the first day and lowest surface pore connectivity. While in 5 000 r/min and

15 000 r/min group, microspheres released faster, with a higher burst release. The microspheres pre-

pared at different homogenization speed showed different surface and internal morphology, which play a

significant role in in vitro release behaviors.

Key words: microsphere; microscopic structure ; sustained-release ; poly lactic acid glycolic acid; hom-

ogenization speed
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Table 1 ~ Characteristics of PLGA microspheres prepared at different homogenization speed ( x +SD)
IRLBEEER (i) % ek e IREALBR/ % AL
5 000 75.88 +1. 81 78.75 +2.81 37.60 £6. 85 7.53 +0.27
10 000 79.57 £3. 14 77.30 £1.77 39.12£1.29 3.76 £0. 087
15 000 74.76 £ 1. 84 78.79 £3.76 39.31 £8.28 2.50 +0. 28

BT ORI ZLAE R TR AP . NS S 259 53 A
Fig. 1 Internal and surface morphology of microspheres and distribution of FITC-BSA prepared at different homogenization speed
A: 5000 t/min Z134ER (Al. AW SEM [&; A2, #f SEM [&; A3. CLSM &) ; B: 10 000 r/min Z41#4¥k (Bl. #ME SEM
[&; B2: #iAi SEM [&]; B3: CLSM [#); C: 15 000 r/min#{ {3k (Cl: #}X SEM [&]; C2: #{ifi SEM [&; C3: CLSM [#)
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Fig. 2 Influence of homogenization speed on the release

of protein from microspheres
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Fig. 3 Uptake experiments of microspheres prepared at different homogenization speed

(A: 5000 r/min; B: 10 000 t/min; C: 15 000 r/min)
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Fig. 4 Internal and surface morphology of microspheres prepared at different homogenization speed at different incubation stages

(A1 -A8: 5000 r/min; Bl -B8: 10 000 r/min; Cl -C8: 15 000 r/min)
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