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ABSTRACT : The biodegradable poly(e-caprolactone) (PCL) microcapsules containing tocopherol were pre-
pared by oil-in-water emulsion solvent evaporation method. The features of the microcapsules were in-
vestigated in the manufacturing conditions and degradation behaviors. The form and structural feature of the
microcapsules were measured by scanning electron microscope and X-ray diffraction, respectively. The surface
free energy of the microcapsules was executed using contact angle measurement. As a result, the microcapsules
were more stable and spherical with poly(vinyl alcohol) given in a surfactant. The surface free energy and
crystallinity of microcapsules were decreased with increasing the core concentration, and degradation of PCL
was occurred after 21 days. The release behaviors were examined by UV/vis. spectrophotometer. It was found
that the release rate of the microcapsules was increased with increasing the stirring rate, due to the increased
interface between microcapsules and release media.

Keywords : microcapsule, poly(e-caprolactone), tocopherol, surface free energy, release behaviors.
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Figure 1. Chemical structure of tocopherol.
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Table 1. Surface Free Energy (v, ). London Dispersive
(YL) and Specific (YL )} Components of Wetting Liquids
Measured at Room Temperature

wetting liquids Yy [m] - m?] LL [m) * m?] yi[mJ - m’]
water 75.8 22.8 53
diiodomethane 50.7 50.4 0.4
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Figure 2. AFM photograph of PCL surface.

EFHES 53t PCL volas e 105



106 Parketal

Polymer (Korea), Vol. 28, No. 2, 2004

Figure 3. SEM photographs of microcapsules prepared by different kinds of surfactants; (a) SML, (b) SMO, (c¢) PESM, (d)

SMO/SML, and (e) poly(vinyl alcohol).
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Figure 4. Dynamic DSC thermograms of PCL/tocopherol mi-
crocapsules.

Table 2. Thermal Stabilities of PCL and PCL Micro-
capsules Containing Tocopherol Measured from DSC

15:04 15:08 15:12

PCL/tocopherol system (g) 15

IDT(C) 573 56.0 553 55.1
T.(T) 60.5 59.9 59.0 59.1
AH,(J/g) 84.0 84.5 84.6 839

Tocopherol 1.2 g

Intensity (a. u.)

Figure 5. XRD patterns of PCL/tocopherol microcapsules by
core concentrations.
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Table 3. Contact Angles of PCL and PCL Microca-
psules Containing Tocopherol

water diiodomethane
PCL 68.1 247
PCL 1.5 : tocopherol 0.4 51.3 23.0
PCL 1.5 : tocopherol 0.8 715 20.6
PCL 1.5 : tocopherol 1.2 75.4 19.8
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Table 4. Surface Free Energy (ys), London Dispersive
(ys) and Specific (yS') Components of PCL and PCL
Microcapsules Containing Tocopherol Measured at
Room Temparature

¥ M)+ m?] yg[my - m?] y§ [md - m7]

PCL 51.3 399 9.9
PCL/tocopherol (1.5:0.4) 56.1 42,8 13.3
PCL/tocopherol (1.5:0.8) 50.9 449 6.1
PCL/tocopherol (1.5:1.2) 49.9 45.5 4.4
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Figure 6. Degradation behavior and swelling ability of PCL
film.
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Figure 7. SEM photographs of microcapsules prepared by
different stirring rates; (a) 2000, (b) 3000, and (c) 4000 rpm.
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Figure 8. Release behaviors of PCL/tocopherol microcapsules
prepared with different stirring rates.
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