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Morphological Properties of Poly(e-caprolactone)
Nano/Microcapsules Prepared by Emulsion-diffusion Method
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Abstract— Poly( ¢ -caprolactone) nano/microcapsules(nmcPCL) containing phytoncide oil were synthesized by emulsion diffusion
method using ethyl acetate and poly(vinyl alcohol) (PVA) as an organic solvent and an emulsion stabilizer respectively. The
influence of the degree of saponofication of the PVA and the weight ratio of core to wall materials was investigated to design
nanocapsules in terms of particle size, morphology, and emulsion stability. The encapsulated nmcPCL were characterized by FT-IR
spectrometry, particle size analyzer and scanning electron microscope. Mean size of nanocapsules prepared with PVA with a
degree of saponofication of 87% was smaller than those of PVA with a degree of saponofication of 98.5% and the mean
particle size of the capsules decreased with increasing core/shell ratio.
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Fig. 1. The preparation procedure of nmcPCL containing phytoncide by emulsion—diffusion method.
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Fig. 2. FT-IR spectra of phytoncide(a), PCL(b) and
nmcPCL(c).
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Table 1. Mean particle size of nmcPCLs prepared by
various diffusion time (PVA 1)

Diffusion time(day) 0 1 3

Mean particle size(ym) 1.82 1.71 1.62
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Fig. 3. Effect of diffusion time on particle size dis—
tribusions of nmcPCL.
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Table 2. Interface tension and viscosity of 2% PVA solutions

PVA1 PVA2
PVA (Mw) Interface tension Viscosity Interface tension Viscosity
(dyne/cm) (cP) (dyne/cm) (cP)
13000-23000 54.47 16.0 42.57 15.2
31000-50000 55.84 18.2 43.64 18.0
85000-146000 58.56 19.5 46.83 18.6
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particle size of nmcPCL.
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Table 3. Interface tension and viscosity of PVA2
solutions at various concentrations

Concentrations Interface Viscosity
(%) tension(dyne/cm) (cP)
0.2 49.68 9.0
0.5 47.40 10.0
1.0 46.74 12.6
2.0 46.83 18.6
25 46.38 215
4.0 46.09 335
5.0 4522 53.0
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Fig. 10. SEM photographs of nmcPCL prepared by PVA1 and PVA2.
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