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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.

SR MIDESI T T 227 T 35



K5}

23 PVA% 89 E4EN

AEE PVA £899) FEo] mE 3
Brookfield RVDV-II +, USA)E o]&3te] =
=

o]

fl

[, APAHLE KS M ISO 3049
Surface tension tester(KSV Sigma 702)&
o =Asett

24 nmcPCLe ENMEAM

24719 ez AzxdE fEXNEES T

nmcPCLE oh337 22 W os EA4S 24
34t} phytoncide, PCL ¥ A Z%H nmcPCL&
KBri#o] 4o mAd £2=2 &
pressol 4 TIA3 Pl WAL WS FIIR
spectrophotometer(Computerized Nicolet impact 400D

1 e
£
z
ol

Fourier transform infrared spectrophotometer,
Japan)S AFE3t] nmcPCL] 722 3Helaly
tt. AlZ2E nmcPCL EAINL 2SoFA 2 5
B Zol BARAA =B A7]B5mW He-Ne laser
high speed correlator, Brookhaven Instruments
Corporation)E ©|-83}9%] nmcPCL2] B3I}
P=REZE SASHAT £ AHE2E nmePCL
o Heje} THEXAL SEM(Hitachi S-4200,
Hitachi Co. Japan)S ©| &3} &3}

3. dat 2 pEk
3.1 D EX|ESS nmcPCLN X2 &9l

Fig. 2= 4232 AH4E JEIS@), 9y
AEA9 PCLb) ¥ AZ% nmcPCL(c)2] FT-IR
FordEde tehd Rolth

(c)

g |__ -
‘‘‘‘‘ VW T T T T T -

5 (b) \I\ ‘l" J\‘l’“ AV\Ir '
£ ! i
: Lo
E ———————— ‘\\ ,,’ ————————— R l\lf‘\‘ ',"‘-'\f' ']

@) Vi { y

A A
4000 3000 2000 1000

Wavenumber (cm'1)

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

50

— 0 day
=< e 1 day
———- 3 day

40 |

s ==

Number density (%)

Width ()

Fig. 3. Effect of diffusion time on particle size dis—
tribusions of nmcPCL.
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a8y 3-SR A" Y B, Sk
Luj7t AWAA PVAS £3E  wdas
PVA-PVA AI1ZE FAslT E3F slo]==
719 317 BApzE 22439 712 oAE
o2H AAZEY Sxo] wyPE How Y7t
"ok ol AATEY SR Fig. 304 &<
%ol AEA2] 294 olde] wjy A
Zho| drEl Aoz AZFET) HEHo| PVA29
Ate ddd dAAE S22 PVASY EX
W to]=FA|7] Atolof| aZAFo| ofNEA
719] YAl Q5 FAHOR £=8A Fo
A PVAL Ht} B L HA53Eo] ofEHd YAt
7b A RAME = AL 2 A HT(Fig. 5).
olg|g olfF=E HAAZA PVA27} PVALHTH
anHoez oEHd YA HARE A #
AgozZn S nmcPCLo] A|RHE ZAo=E
Ay Zr .

3.2.3 PVA EXxt2fo| Hsk

Table 2= 7}2=Eajx7} th2 PVAIZ PVA2
o EAwe] we Augds Y=o Wns
el Aolth EAue] o= X7t e
PVALO] 59 ExjZoA HE7} &1 PVAY]
Aol 242 & YES Yshgon
3 AugYE 2 AFS veh ek

Fig. 62 Hxzjgko] thZ PVAIT} PVA2S
AR Agete] AxE nmePCLY B
WSS Uehd Zlolth PVALT PVA2 BE &
o] F7rel Wk Aol Z7hEET ol
AL BAF] FA] et Axye] YEE
B3 AWFEE 27] gEo] Yed detm
T ES 32339 Auel mAA R
PVA2E o] &% 497} PVALS] Hlste] B2
ol 23 2AF kol hE 7o vt
7} ARHoR e AL I 4 YUtk oL
sfol=2 A7)0 Feurel Wold BAZ 4T
2820 £ PVALY] u]a|A, PVA2E ot S

ox. M

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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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. 8. Interrelation between mean particle size of
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Fig. 10. SEM photographs of nmcPCL prepared by PVA1 and PVA2.
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