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Abstract— Multiple capsule was prepared by using chitosan-PVP multiple emulsion system(W/O/W) in which oil and
water phase can co-exist simultaneously. In multiple emulsion, chitosan and PVP solution were used for external and in-
ternal aqueous phase materials, repectively. And squalane was used for oil phase material. To increase the stability of mul-
tiple emulsion, multiple emulsion was ejected into the NaOH solution through the nozzle to form multiple capsule of 2-3
mm in diameter, where the chitosan-PVP composite was used as a wall materials. The hardness of this multiple capsule
was found to increase as the amount of PVP increased. Antibacterial property of this multicapsule was tested by E. coli.

After 1h, there was drastic decrease of E. coli population and all the E. coli was diminished after 24 h.
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Fig. 1. Schematic representation of W/O/W multiple emulsion.
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Fig. 2. Molecular structure of various organic polymer.
(a) cellulose, (b) chitin, (c) chitosan, (d) PVP
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Fig. 3. Schematic diagram of multi encapsulation technique using two
step method.
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Fig. 4. Apparatus for multi encapsulation of W/O/W emulsion solution.
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Fig. 5. IR spectra of chitin (a) and chitosan (b).
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Fig. 6. Effect of chitosan content on the hardness of chitosan-PVP
composite.
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Fig. 7. IR spectra of chitosan (a), PVP (b), and PVP(10 %)-chitosan
(1 %) composite (c).
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Fig. 8. Possible formation mechanism of chitosan-PVP compesite.
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Fig. 9. Changes of number of S. Aureus with the concentration of S. Aureus(1 % chitosan solution, 30 °C).
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Fig. 10. Changes of number of S. Aureus with the incubation time
at 30 °C(concentration of S. Aureus:107%).
(2) 0.5hr, (b) 1hr, (c) 24 hr

Table 1. Result of anti-bacterial test of chitosan-PVP

Organism Ohour 1lhour 2hour 24hour 48hour
Escherichia coli +++ + + _
Staphylococcus aureus — +++ +++ + -

Candida albicaus +++ +++ ++ ++ -
Asperfillus niger ++4+ +++ ++ ++ -
Remarks +++:above 100 C.F.U/plate

+++:1-99 C.F.Ujplate
+ 19 CF.U/plate
- :0 CF.Uplate

uhe} o] W/O o BAe] FAHNEE T 4 ook 22lm ARy
& olg81e] TEus WAL U Aol Fig 12614 ut

s H36A H2E 19980 43

Fig. 11. Optical microphotograph of O/W emulsion system.
(PVP-squalane, X 400)

25um

Fig. 12. Optical microphotograph of W/O/W emulsion system.
(chitosan-PVP-squalane, X 400)
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Fig. 13. Optical microphotograph of the formation of spherical
bead of W/O/W emulsion system in NaOH solution(X 35).
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'rrxl"]ﬂ‘_ Zo 2 F5Er) o) {31 AL st dxe B
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A fAFe] SAAE AR ol dAske 1 A pAle] 54
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Fig. 14. Optical microphotographs of W/O/W emulsion system.
(chitosan-PVP-squalane)

Fig. 15. Optical microphotograph of the inner side of spherical bead
of W/O/W emulsion system in NaOH solution(x 400).

HWAHAK KONGHAK Vol. 36, No. 2, April, 1998



256

AL AT = ong ole T AE, o%E, AF Tl ol
A2de A4 5 J8E dvishe Aes Aledd.

4. & £

7| A -4 -PVPE o) 431 thE L] odde yAsile
o AL 271E 3l tiF HE CEAE el Aste 75t
g HA@)EA-PVPYE 343 O g Aes Az 71
AF-PVP E3tuke) 734, 71 EAbe] F713tel wel A =7} At e
v Escherichia colio| &A= 83 7 S RAA Y yeastr}
moldel] HaiAE FFHo] thh x|l Ao el ol 7]
EAL ApA|S] FFEAE o183 HaTe] - AlaRte e F
ol A4S BA8lT Sl AR o F HE e AZRE Ve
A e ALE 3% 71 EALAT LA -PVPE o] 43 vlo]=2 o
A AZ2E Fol sk FEA R A FEAES S &
$obe 2agke) f3hAle) Hagte) AR ¥e} 7540 gle ot
A FEAGAAZA Y LS 7S 5 & Ao Abg

D28

1. Roseman, J. and Mansdorf, S.Z.: “Controlled Release Delivery
Systems”, Marcel Dekker, 177(1983).

2. Leszek, K.: “Extended-Release Dosage Form", CRC Press, 114
(1987).

3. Florence, A.T. and Whitehill, D.: Int. J. Pharm., 11, 277(1981).

4. Beche, P.: “Emulsion: Theory and Practice”, 2nd ed., Reinhold

288 M36A H2& 19981 43

A - 447 - o]

%0l

ISR el

Publishing Corp., New York, 2(1965).

. Brodin, A.F., Kavaliunas, D.R. and Frank, S.G.: Acta Pharm.

Suec., 15, 1(1978).

6. Florence, A. T.: Chem. Ind., 20, 1000(1993).

10.

11.
12.
13.

14.
15.

16.

17.

18.
19.

. Chiang, C., Fuller, G.C., Frakenfeld, J. W. and Rhodes, C.T.: J.

Pharm. Sci,, 67, 63(1978).

. Li, N:N. and Shrier, A.L.: “Recent Development in Separation

Science”, CRC Press, Boca Raton, Fla., 163(1972).

. Raghuraman, B., Tirmize, N. and Wiencek, J.: Environ. Sci. Tech-

nol., 28, 1090(1994).

Larson, K., Raghuraman, B. and Wiencek, J.: Ind. Eng. Chem.
Res., 33, 1612(1994).

Li, N. N. and Somerset, W.J.: U.S. Patent 3,410,794(1966).

Lion Dentrific Co. Ltd.: British Patent 1,541,463(1979).

Zheng, S., Zheng, Y., Beissinger, R. L., Wasan D.T. and Mccor-
mick D. L.: Biochim. Biophys. Acta, 65, 1158(1993).

Kurita;, K., Koyma, Y. and Chikaoka, S.: Polymer, 1083(1988).
Won, J.M., Bae, S.Y., Ha, B.H., Kim, H. T. and Kumazawa, H.:
Korean J. Chem. Eng., 13, 324(1996).

Moon, LS., Park, S.K. and Lee, S. W.: Theories and Applica-
tions of Chemical Engineering, KIChE Spring Meeting(1997).
Charles Fox: Cosmetic and Toiletries: November, 101(1986).
Orth. D.S.: Cosmetic and Toiletries, November, 101, 43(1986).
Klein, E., Eichoolz, E., Theimer, F. and Yeager, D.: J. Membrane
Science, 95, 199(1995).



