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ABSTRACT : Cellulose nanoparticles loaded with vitamin E acetate were prepared by modified spantaneous
emulsification solvent diffusion method. After cellulose derivatives were dissolved in mixed acetone/ethanol
organic solvent with vitamin E acetate, cellulose nanoparticle suspensions were dispersed in poly(oxyethylene
sorbitane monooleate) solution using ultrasonicator. Particle size and loading amount of vitamin E acetate were
measured by particle size analyser and UV-spectrometer, respectively. The stability of nanoparticle was
determined by measuring the change of the particle size at room temperature for 30 days and the morphology
was observed by SEM. Morphology of cellulose nanoparticles was spherical and particle size was not changed at
room temperature for 30 days. The optimum condition for the preparation of cellulose nanoparticles was 1% w/v
cellulose nitrate with 8% w/v poly(oxyethylene sorbitane monooleate) solution. It showed that particle size and

loading amount of vitamin E acetate was 65 nm and 71%, respectively.

Keywords : nanoparticle, cellulose, vitamin E, modified spantaneous emulsification solvent diffusion method .
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Figure 1. The mean diameter of cellulose nanoparticles as a
function of poly(oxyethylene sorbitane monooleate) concentration.
The concentration of cellulose derivatives was 1% w/v. The data is
shown as mean *S. D. (n=3). (M- ethyl cellulose, —@-
hydroxy methyl cellulose phthalate and — ¥~ cellulose nitrate).

o] Bolge t}29 2 (l)oﬂ oale] AArsLE}),

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

7| AgRes § “JJr E(EAE Evsk B
ﬁ*v‘ﬂOlE) T—MLI = wistell | {iAF 271 sl
& vehick YERASE 9 A0} slo]=FA) vl AF
2o ol BER Alxw Wik A aﬂ(i
Al Sule 2egee]B)e] FEI} 1% wvd
Qzpe] =7\ 2zt cq= 080 nmolglem 8% wivd
T oF 65 nm 2] 2 &kt ﬂl%*ésiﬁ_«l 73
(54l J—H]EP ErgelB)d vEIt 5
7hshaAl lake) =2717F oF 120914 110 nme| 271
sttt Adr ez Y iAo a7)= FE(EA
2l Sulek R Eo| By FEI} SIS qhas
olA= ARE BEE = Ak QA 217 e
€ ol ANl FEAL] x2S 1)
SPEECERE. PAZE A= 2 |JARe =27
7b Ao, mik iabe] mHgHEe] haEe dAk
e} gAE Az Aol M wiEel slxbel
A7)} s A 28R fEA E9E
Aeldal Euleh 2xgeolB) 8o Fx7t S8

A 2 A 2P} Aesdsita A2, w3
Z3 H]Ex}; [ L}}LO]X]——‘: 21]—_,] AEZ 0 2 XA

Foll wet & A 2715 YeRigoh o2
z}olt 77k o] AER A Y {iAke] BARF 45 g
A7t LAER QAT 43000~1860002] A EE
g Zhe= Wb JERAER 9 A0} slo|= 2] wd A
ai & mekgo|E ] A 35000~1000002] EALEF
EE YRl o8t FAlFe] Aeolr gldte Z+

Z+e] AzEA AER A YAk 277} tf2A
vehd Aoz gty ARAEoT 8% wy F5o]
ZEAEE SReE R gdolE) ffdi YESA
E2F2 oA ﬁ}o]ci/x] uﬂel M?%g oA nt—:laﬂo]EE o]
S3te] U AE Axdgs ¢ Yx=dA7F 65 nm
2 A Axde & 16}"*4
Figure 2+ ZE|(SA=3 08k RxSoo|E) =4
Ae] FEE 8% wiE TATE WERe~ goio) ¥
T W3le) vE Yi9lzke] 37] W3E vehlz ok
ﬂl%@%ﬂiﬁ A9 110 nm 7|4 700 nm7}A]
Z718l9 1, HERAER 9 A9 Flo|cEa] #HE A
EROA EE‘ﬂMEE Azxs )2 Y glAke] Aol
L 1z =717} 65 nmeoll Al ZH2E 450 nm, 350 nm 2717}
_.7}75].03‘;]_ Al o g AEg o A~ Qollo] oyt =7}
5 Qizke] o) Sk e #EF 4+ s
oh ARk o® Yr Al AxA wiA §H9] Fxo)
S71E5E BAkgdo] {3HA wel AR o Z45
= o8A BEEe WEr} Eokx)7] dliel %%1?1%0
wAstA A Qixke] =27)7F FURHA "k @A 9L

oo ot

r-ln:

—_

EE|H, A28¥ A2%, 200443



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

T wehy A2 s g9 BEs} oA £
(&AL Eulgh gelo]=) 589 vjo]

Fado] whAste] qiAbe] Arir) FUEl 2o R Alss

Figure 3> 8% wive] E2|(SAleddl &v|et 2§
g E), PVA®} PEG-PPG &% 253HA9} zH2ke] 1%
wh BEe] Agzex gdoz Azselal taxnt
o] =] W3E Jepdoh ZEEACE £ulE B
24| E), PVA 18]3 PEG-PPG E& ZEIAZ Az
HAR A%, 479 AEZ oA FEAof 3 g

800
7001 %
600
500t

et

400}

00} //: / i

Particle size (nm)

200

100F ;;253

Concentration of cellulose
derivatives (%, w/v)

Figure 2. The mean diameter of cellulose nanoparticles as a
function of cellulose derivatives concentration. The concentration
of poly(oxyethylene sorbitane monooleate) as a surfactant was 8%
w/v. The data is shown as mean £S. D. (n=3). (-~ ethyl
cellulose, ~@— hydroxy methyl cellulose phthalate and —V¥-
cellulose nitrate).
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Figure 3. Comparison of the particle size for three kinds of
surfactants. Cellulose nanoparticles prepared by using 1% w/v
cellulose derivatives with 8% w/v surfactant, respectively. NC is
cellulose nitrate, EC is ethylcellulose and HPMCP is hydroxy
methyl cellulose phthalate. [N poly(oxyethylene sorbitane mo-
nooleate), [1 PEG-PPG diblock copolymer and PVA].
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Figure 4. Scanning electron microscopy image of cellulose
nanoparticles loaded with vitamin E acetate. (a) is composed of
the cellulose nitrate, (b) is composed of the hydroxy methyl celiu-
lose phthalate, and (c) is ethyl cellulose. Cellulose nanoparticles
prepared by using 1% w/v cellulose derivatives with 8% w/v
poly(oxyethylene sorbitane monooleate), respectively. A scale bar
is 100 nm.
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Figure 5. Stability of cellulose nanoparticles was observed
through comparison of particle size at room temperature for 30
days. Cellulose nanoparticles prepared by using 1% w/v cellulose
derivatives with 8% w/v poly(oxyethylene sorbitane monooleate),
respectively. The data is shown as mean *S. D. n=3). -
ethyl cellulose, —@— hydroxy methyl cellulose phthalate and —¥—
cellulose nitrate).
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Figure 6. The effect of the concentration of poly(oxyethylene
sorbitane monooleate) on loading amount of vitamin E acetate in
cellulose nanoparticles. The concentration of cellulose derivatives
was 1% w/v. The data is shown as mean *S. D. (n=3). -
ethyl cellulose, ~@-— hydroxy methyl cellulose phthalate and — ¥ -
cellulose nitrate).
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Figure 7. The effect of the concentration of cellulose derivatives
on loading amount of vitamin E acetate in cellulose nanoparticles.
The concentration of poly(oxyethylene sorbitane monooleate) was
8% w/v. The data is shown as mean =S. D. (n=3). (I~ ethyl
cellulose, —@— hydroxy methyl cellulose phthalate and —V¥-
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