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Effects of process parameters on encapsulations of BSA aqueous
solutions into PLGA microcapsule particles using double emulsion
technique
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School of Energy-Materials-Chemical Engineering, Korea University of Technology and Education
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Abstract PLGA microcapsule particles encapsulating BSA aqueous solutions were prepared using a
water-in-oil-in-water emulsion method. The morphology, particle size, BSA encapsulating efficiency, and in-vitro
release test were also studied using the microcapsule particles. In the outer aqueous phase, an emulsifier, e.g., PVA,
was replaced with metal salts for surface solidification. Scanning electron microscopy (SEM) showed that the
microcapsule particles had smooth surfaces and were between 1 pm and 7 pm in size. The microcapsule particle
morphology was affected directly by the ratio between the polymer solution and inner aqueous solution, and
composition of the outer aqueous solution. The factors also partially affected the BSA encapsulation efficiencies and
in-vitro release rates. All the microcapsule particles showed an initial burst release through the in-vitro release test.
On the other hand, the particles also showed a relatively long release period. Metal salts could be good choices to
replace the emulsifier to solidify the microcapsule particle surfaces.
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Poly(L-lactide-co-glycolide) (PLGA), RG
502H(lactide:glycolide 50:50, Mw 7,000-17,000)ZA]
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Table 1. Conditions for the preparation of PLGA microcapsule particles

W1/0 W1O/W2
No. Wi o W10 w2
BSA PLGA CaCl, NaCl MeCl
(mg/ml) (mg/ml) solvent Vv (mg/ml) (mg/ml) (mg/ml)
Al 10 10 CH.CL 13 2
A2 10 10 CH,Cl 115 2
A3 10 10 CH,Cl 17 2
A4 10 10 CH.CL 1110 2
Bl 10 10 CH,Cl, 1110 1
B2 10 10 CH,Cl, 1:10 2
B3 10 10 CH,Cl, 1:10 3
cl 10 10 CH,Cl, 13 4
o) 10 10 CH,Cl, 115 4
o3 10 10 CH.Cl 1:10 4
DI 10 10 CH,Cl, 13 2
D2 10 10 CH,Cl, 115 2
D3 10 10 CH,Cl, 1110 2

2.5 In—vitro HEEN M

PBS 25ml 7} &
10mg < F3kar wRk
3 A 25 nlsEdth ol
37CE FAHE Jgn
st WEAY Wéfﬂw deje] Ajzhulck
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Table 2. Diameters of microcapsule particles

sample number

mean diameter(im)

Al
A2
A3
A4
Bl
B2
B3

1.17 £ 0.10
2.54 £ 0.23
4.03 £ 043
492 £ 0.48
488 £ 1.25
3.34 + 0.76
3.36 + 0.32

Fig. 1. SEM micrographs of PLGA microspheres prepared

in different volume
solution and polymer solution(O)
(b)W1/0=1:5, (c)W1:0=1:7,
Detailed compositions are

aqueous
(a)W1:0=1:3,
(d)W1:0=1:10.

ratios between inner

shown in Table 1. (A1-A4)
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Fig. 2. SEM micrographs of PLGA microspheres prepared
in different CaCl, concentrations in outer
aqueous solution (a) 1 mg/ml CaCl2 (b) 2

mg/ml  (¢) 3 mg/ml CaCl,. Detailed
compositions are shown in Table 1. (B1-B3)
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Fig. 3. SEM micrographs of PLGA powders prepared
with NaCl solution in W2 phase (a) W1:0=1:3,

(b) WI1:0=1:5, (¢c) WI1:0=1:10. Detailed
compositions are shown in Table 1. (C1-C3)

Fig. 4 oA H%o] MgCLE 95§ 89 &3)st
99 % CaCLE AHE-3 7 9} A 427 4
HE A B 5 Uk o]yd 29E Sl FRo|me]
FHo] Aats HAF s 71—0‘% 27} o)de] o] A
el 428 wd S+ Ak

. SEM micrographs of PLGA microspheres prepared
with MgCl, solution in outer aqueous solution

(a)W1:0=1:3, (b)W1:0=1:5, (c)W1:0=1:10.
Detailed compositions are shown in Table 1.
(D1-D3)
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Fig. 7. In-vitro release behaviors of microcapsule particles
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