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ABSTRACT : The purposes of this work were the producing of a biodegradable poly(&-caprolactone) (PCL) /
poly(ethylene oxide) (PEO) microcapsule and the analyzing of form and features for the manufacturing con-
ditions which could be observed in a prospective drug delivery systems through drug release. The effects of
emulsifier, emulsifier concentration, and stirring rate for the diameter and form of the microcapsules were
observed using image analyzer and scanning electron microscope. The role of interfacial adhesion between
PCL/PEO and drug was determined by contact angle measurements, and the drug release test of the
microcapsules was characterized by UV/vis. spectra. As a result, the microcapsules were made in spherical forms
with a mean particle size of 170 nm ~ 68 um. And the work of adhesion between water and PCL/PEO increased
with increasing the content of PEO, probably due to the increased the hydrophilicity. It was also found that the
drug release rate from the microcapsules significantly increased with increasing the content of PEO, which could
be also attributed to the increasing of the hydrophilic groups or the degree of adhesion force at interfaces.

Keywords : microcapsule, poly(e-caprolactone), poly(ethylene oxide), drug release, work of adhesion.
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Figure 1. Structure of 14-atom macrolide (erythromycin esto-
late).
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Table 1. Surface Free Energy (y,), London Disper-
sive (yLL) and Specific (yLSP) Components of Wetting
Liquids (subscript: L), Measured at 20 T

wetting liquids ;. [mJ'm?] yLL [mJm?] vy S [mJ'm?]
water 72.8 21.8 51
diiodomethane 50.42 50.42 0.38=0
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Figure 2. Image analyzer photographs of microcapsules prepared with different kinds of emulsifier (PEO 40 wt%, 3000 rpm, 5%

concentration of emulsifiers); (a) PVA, (b) span80, and (c) gelatin.
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Figure 3. The average size of microcapsules prepared with
different kinds of emulsifier (PEO 40 wt%, 3000 rpm, 5%
concentration of emulsifiers).
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Figure 4. Image analyzer photographs of microcapsules prepared with different concentrations of emulsifier (PEO 40 wt%, 3000

rpm); (a) 1%, (b) 2%, (c¢) 3%, (d) 4%, (e) 5%, and (f) 6% gelatin.
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Figure 5. The average size of microcapsules prepared with
different concentrations of emulsifier (PEO 40 wt%, 3000 rpm,
gelatin solution).
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Figure 6. SEM photographs of microcapsules (PEO 40 wt%,
3000 rpm, gelatin solution); (a) 3%, (b) 4%, and (c) 5%.
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Figure 7. Image analyzer photographs of microcapsules
prepared with different stirring rate (PEO 40 wt%, 5% gelatin
solution); 1000 rpm, (b) 3000 rpm, and (c) 11000 rpm.

Figwe 99 Uhiglch, o)t mub $17} vho] 244
o 2710 PlAE Gl o] T RelFt gow
S SE7} SRS f8) Aele] Qe | A
Uleld & 9] dEos wEE

Hash 420 AR S, 3 AR B E
Hastols 4% F43t w34 WA @ 452
240 wRe A54-ail 54, 97) A4S van

-

54 a5

Polymer (Korea), Vol. 27, No. 5, 2003

20

- N
o (9]
1 1
[ ]

Particle size (um)
o

0 3 6 9 12
Stirring rate (x 10° rpm)

Figure 8. The average size of microcapsules prepared with
different stirring rate (PEO 40 wt%, 5% gelatin solution).
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Figure 9. SEM photographs of prepared microcapsules by
11000 rpm (PEO 40 wt%, 5% gelatin solution).

Table 2. Contact Angles (degrees) of PCL/PEO, drug
and PCL/PEO + Drug

water diiodomethane

PCL/PEO (90:10) 65 33
PCL/PEO (70:30) 57 35
PCL/PEO (50:50) 47 38
drug 22 39
PCL/PEO (90:10)+drug 61 37
PCL/PEO (70:30) +drug 51 41
PCL/PEO (50:50) +drug 37 46
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Table 3. Surface Free Energy (ys), London Dispersive
(ys) and Specific (ys) Components of PCL/ PEO,
Drug and PCL/PEO + Drug (subscript: S), Measured
at20 C

v [mFm?] ys" [mim?] ys™ [mim’]

PCL/PEO (90:10) 49.8 399 9.9
PCL/PEO (70:30) 52.8 38.0 14.8
PCL/PEO (50:50) 57.6 36.2 214
drug 70.2 34.1 36.1
PCL/PEO (90:10)+drug 50.1 375 12.6
PCL/PEO (70:30) +drug 54.7 349 19.8
PCL/PEO (50:50) +drug 61.7 314 30.3
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Table 4. Comparison of Different Descriptions of the
Work of Adhesion

liquid-solid system work of adhesion

PCL/PEO (90:10) 103.9
PCL/PEO (70:30) 112.5
PCL/PEO (50:50) 1223
drug 1403
PCL/PEO (90:10)+drug 107.9
PCL/PEO (70:30) +drug 118.7
PCL/PEO (50:50) +drug 130.9
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Figure 10. Release drug of PCL/PEO microcapsules prepared
with various PEO contents.
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Figure 11. Release drug of PCL/PEO microcapsules prepared
with different stirring rate.
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