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ABSTRACT The purpose of this work was the producing of a biodegradable poly(e—caprolactone)
(PCL) microcapsule and the analyzing of form and features for the manufacturing conditions which
could be observed in a prospective drug delivery systems (DDS) through drug release. The effects
of different stirring rates, stirring times and concentrations of emulsifier for the diameter and form of
the microcapsules were observed using image analyzer (IA) and scanning electron microscopy
(SEM). As a result, the microcapsules were made in wrinkle and spherical forms with a mean particle
size of 40 300+ 20 nm. PCL microcapsules containing drugs were confirmed using FT—IR spectra.
The role of interfacial adhesion between PCL and drug was determined by contact angle mea—
surements. The drug release test of PCL microcapsules was characterized by UV/vis. spectra. It was
found that the drug release rate of the microcapsules prepared with high concentration emulsifier was
significantly fast.
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Figure 1. Structure of 14—atom macrolide (erythromycin
estolate).
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Table 1. London Dispersive (g|), Specific (g¥) Com-
ponents of Surface Free Energy (g, ) of Wetting Liquids
(subscript: L), Measured at 20

wetting liquids g, [mIm™] gt [mIm?] g¥ [mim™]
water 728 218 51
diiodomethane 5042 5042 038 @
ethylene glycol 477 31 16.7
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Figure 2. FT—IR spectra of PCL (a), drug (b), and
microcapsules (c).
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Figure 3. Image analyzer photographs of different stirring Figure 4. Image analyzer photographs of different stirring

rates. (a) 1000 rpm and (b) 1500 rpm. times. (@) 4hand (b) 6 h.
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Figure 5. Image analyzer photographs of different concentrations of gelatin solution. (&) 0.5%, (b) 1.0%, (c) 2.0%, (d)

3.0%, (e) 5.0%, and (f) 6.0% gelatin.
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Figure 6. SEM photographs of microcapsules (6.0% gelatin, 1200 rpm, 4 h). (&) x 200, (b) x 2000, (c) x 5000, and (d)

x 10000.
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Figure 7. The average size of microcapsules prepared
with different concentrations of emulsifier.
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Table 2. Contact Angles (degrees) of PCL, Drug and
PCL+Drug

Table 4. Comparison of Different Descriptions of the Work
of Adhesion

PCL drug PCL+drug liquid—solid system work of adhesion
water 69 22 60 PCL—water 104.4
diiodomethane 37 39 54 PCL—diiodomethane 914
ethylene glycol 57 28 50 PCL —ethylene glycol 954
Drug—water 1404
Drug—diiodometh 904
Table 3. London Dispersive (g), Specific (g5), Com- D::Eg—eltl: Ic; r:: Ial:)l 1142
ponents of Surface Free Energy (gs) of PCL, Drug and 9 Y gy ’
PCL+Drug (subscript: S), Measured at 20 PCL+drug—V\{_ater 1220
PCL+drug—diiodomethane 80.6
solid gs [mm? g5 [mim? gf [mim?] PCL+drug—ethylene glycol 100.2
PCL 486 378 108
drug 702 A1 36.1 100
PCL+drug 536 274 26.2
801 —n u
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PCL Figure 8. Release drug of PCL microcapsules.
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