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Abstract: The objective of this study is to obtain the anti—oxidant nanoparticles based on biocompatible
polymers. It was chosen to conjugate with chitosan as the biodegradable polymer and lipoic acid as the
hydrophobic anti—oxidant. Lipoic acid helps the regeneration of exogenous and endogenous anti—oxidants
vitamin as well as glutathione and hence acts as antioxidant indirectly. Chitosan was prepared from
chitin which was deacetylated under alkali solution for the various reaction time. Lipoic acid—chitosan
complex was confirmed by "H—NMR. The critical aggregation concentration was measured using pyrene
and the values were about 5X107° g/L. The particle shapes and sizes of the chitosan—lipoic acid nano—
particles were about 135 nm that measured by DLS and TEM.

Keywords: chitosan, lipoic acid, bioactive ingredient, anti—oxidant, self—-aggregated nanoparticles.
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Figure 1. Reaction scheme of the deacetylation of chitosan.
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Figure 2. Synthetic scheme of chitosan—lipoic acid.
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Figure 3. Progress of the deacetylation of chitin by alkali treat—
ment.
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Figure 4. 'H-NMR spectra of chitosan—lipcic acid conjugate.
(a) CH1-LA, (b) CH2-LA, and () CH3—-LA.
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Figure 5. Transmission electron microscope (TEM) images of
chitosan—lipoic acid nanoparticles. (a) CH1-LA, (b) CH2—-LA,
and (c) CH3-LA.
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Figure 6. Fluorescence spectra of pyrene in water in the presence of increasing concentrations of the chitosan—lipoic acid nano—

particles. (a) CH1-LA, (b) CH2-LA, and (c) CH3—-LA.
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Figure 7. Particle size distributions of the chitosan~lipoic acid nanoparticles measured by dynamic light scattering. (a) CH1—-LA, (b)

CH2-LA, and (c) CH3-LA.

T Sick. 42 JleEElE S8l gotgslert 39.84% G EA
1), 57.35% (F18A2), 88.57% G1EAR) 07 24d 7)1 o
Atk o] FIEA 3jeta Rz Bajgko] 2Ad5o] 5848 B
& AR 84 F1EA] AR B EARS FAIAA A2
+ A BEAE AT o|YA FolRl 71EAN, 2, 3) -
YIEA PIES T4 8l =89 Aol xS Ak
ojuf, YRE P3P A1&Bk= 591 9A A FE(CAC) 3t
2 Z47F 1X 10 mg/mL GIEAH —2) 22D, 5x10™° mg/mL (7] &
AR-HIAD, 1X10 mg/mL FIEA-8|ZA) 0]QITh w3t 7]
EA-2 24 VreqiA)e) 517) 2 Elle dynamic light scattering
(DLS), FHAAnAF o2 Bklalgit}y. 1 A qiate] a7
217.4 nm I EAH -2 ZAD o)1, 115.4 nm (F|EA2 -2 FAD) |
73.85 nmF1EAIB—g|E D olglom, Solidsl s 2o 7)EA
O 3 W IRRIFE M) A7) Aol 2 Feella] ¢
B2 e YRE WIS @ 5= Qlitk FA4E J)EA-E A U
AR 7IEARS) w2 AR 2EAke] BAkEH ufiol 4
T4 BAE Agshs AYAZ ARES v B ool Al TE A
o7 7%},

#HAIR 2 £ AT g AT ETA YR Xt}

o]Folx AoF ol S =RYTHIANE : M12008—
MO07010181).

EEIM, #3278 A6Z, 20089

ik

|

ot

Mo

1. X. Y. Wuand P. L Lee, J. Appl. Ploym. Sci, 77, 833 (2000).

2. J. X. Lu and F. Prudhommeaux, Biomaterials, 20, 1937 (1999).

3. J. 8. Park, J. W. Park, and B. H. Kim, Polymer (Korea), 29,
183 (2005).

4. V. M. Ramos, N. M. Rodriguez, M. S. Rodriguez, A. Heras,
and E. Agullo, Carbohyd. Polym., 51, 425 (2003).

5. M. G. Jeong, D. S. Kim, Y. H Choi, and H. S. Lim, Polymer
(Korea), 28, 253 (2004).

6. M. J. Jang, D. G. Kim, and J. W. Nah, Polymer (Korea), 31,
555 (2007).

7. Y. S. Chung, J. J. Kim, and C. Y. Choi, /. Chitin Chitosan, 10,
202 (2005).

8. H. J. Kim and D. W. Jeon, J. Kor. Soc. Cloth. Ind., 5, 520
(2003).

9. S. Mina, M. Miya, R. Iwamoto, and S. Yoshikawa, .J. Appl.

Polym. Sci., 28, 1909 (1983).

S. H. Lee, J. Appl. Polym. Sci., 90, 2870 (2003).

L. Packer, E. H. Witt, and H. J. Tritschler, Free Radic. Biol,

Med, 19, 227 (1995).

P. Lester and J. T. Hans, Free Radic. Biol, Med., 20, 625

(1996). :

T. Y. Kim, C. K. Oh, H. Moon, and J. H. Yang, .J. Korean

Ind. Eng. Chem., 6, 700 (1995).

10.
11.

12.

13.



