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Abstract: Natural chitosan has high molecular weight and the poor solubility in water. Water—soluble
chitosan with low molecular weight was prepared by the hydrolysis method. In order to develop an efficient
gene delivery carrier, chitosan was conjugated with lipoic acid to form the comb—type copolymer. The
copolymer with the amphiphilic property formed the self—assembled nanoparticles in the aqueous solution.
The average size of nanoparticles was 217.6 nm and the average size of nanoparticles/DNA complex
was 170 nm. New chitosan—lipoic acid copolymer showed the low cytotoxicity and 10 times higher

transfection efficiency than that of the pure chitosan.
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Figure 1. Reaction mechanism of chitosan—lipoic acid comb—
type copolymer.

Nanoparticles

- Dialysis time : 24 hour
- Dialysis membrane : M.W. cut off =2,000
- Inner solvent =DMSO :H20

Hydrophilic segment : chitosan

—— core-shell structure
Hydrophobic segment : lipoic acid

Figure 2. The formation of nanoparticles using dialysis method.
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Figure 3. 'H NMR spectra of chitosan, lipoic acid, chitosan—lipoic acid (sample b); chitosan—lipoic acid (sample ¢); chitosan—lipoic acid

(sample d).
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Table 1. Characteristics of Chitosan-Lipoic Acid Graft Copolymer

Sample Mole rate (mmol)  Degree of substitution (DS)
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(b) CH-LA 1:05 1:0.01
(c) CH-LA 1:1 1:0.10
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Figure 6. TEM images of chitosan—lipoic acid nanoparticles.
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Table 2. Particle Sizes and Zeta Potentials of Chitosan-Lipoic Acid
and Polyplex Nanoparticles (CH-LA/DNA, w/w, 4:1) (ELS-Z)(n=3)

Sample Size (nm) Zeta potential (mV)
(a) Chitosan - +57.6
(b) CH-LA 224.1£7.6 +50.3
(¢c) CH-LA 217.4*4.7 +37.1
(d) CH-LA 205.2£5.2 +33.2
(b) CH-LA/DNA 180.3£3.2 +19.8
(¢) CH-LA/DNA 170x7.2 +18.5
(d) CH-LA/DNA 174.6£3.9 +13.0
DNA (pCMV —luc) 2180*12.3 —20.0

1:1 2:1 3:1 4:1
St LSA G

= -

Chitosan/DNA complex

DNA
Only Chitosan-lipoic acid(c)/ DNA complex|

solution

(@) (b)
Figure 7. Electrophoresis using agarose gel retardation assay.
(a) chitosan/DNA polyplex with the charge ratio of 1:1, 2:1,
3:1, 4:1; (b) chitosan—lipoic acid/DNA polyplex with the same
charge ratio (sample ¢).
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Figure 8. Cytotoxicity of chitosan—lipoic acid copolymer on
human embryonic kidney 293 cells.
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Figure 9. Transfection efficiency of chitosan(a); chitosan—lipoic
acid (b) ~ (d) polyplexes for 293 cells.
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