Polymer(Korea), Vol. 38, No. 1, pp. 85-92
http://dx.doi.org/10.7317/pk.2014.38.1.85

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

MY EMe DT =8N F|EM 22|09 M=ot M
HEET - AASY - UHE - SN - gYE - Z0iY - URR!
SAlv) sk st #x}ﬂwr
2= Q

(2013 9¥ 4

Preparation and Characterization of Highly Pured Water-soluble
Chitosan Oligosaccharides as Biomaterials

Jun-Kyu Park’, Changyong Choi’, Joung-Pyo Nam, Seong-Cheol Park, YungHoon Park,
Mi-Kyeong Jang’, and Jae-Woon Nah'

Department of Polymer Science and Engineering, Sunchon National University, Jeonnam 540-742, Korea
(Received September 4, 2013; Revised October 9, 2013; Accepted October 11, 2013)

ZE: 2 AP A4 dEAR 83 st tkst BRI Ass 84 71EA SRS el
Fre o] g3le] BFs) slYnh. Bgslet ven 84 7 EA Lu|vgde] HyEalg TE% SAsilaL, ¢
F2 BXE 7= As B 2= 784 7B e Al koo diatel| )l 1914 10 kDa2l
HIAE 7Rt AL Aazvleads 248 Fst ERIsiin). E5sltd 7|EA4ke] 2= 'H NMR¥ FTIRS
Fote] FE2E FRIEAAL, UVE F3t E’OPHIE@L% 4% A 90% ©3e] e GotdsiE s gt &
ATE B3] AxE Ak 7|BL S AEEAo] §lil ol F2 BARF Bt 22 £ 7 IS
< ZlskT.

Abstract: To develop water-soluble chitosan as an effient gene delivery carrier, chitosan oligosaccharides (COSs) with
various molecular weights (MW) were studied for gene transfection agents. MWs of COSs fractionated by ultrafiltration
techniques were identified as narrow MW distributions with the average MW ranging from 1 to 10 kDa through gel per-
meation chromatography (GPC) measurement depending on the applied ultrafiltration membranes. Their structural char-
acterizations were analyzed by FTIR spectrophotometer and 'H NMR. The degree of deacetylation was determined by
UV spectroscopy showing the degree of deacetylation above 90%. The relative cell viabilities were maintained over
100% (10 mg/mL), independent of the MW of the fractionated COSs. The fractionated COSs of 10 mg/mL concentration
with narrow MW distributions showed non-cytotoxicity in Caco-2 cells.

Keywords: chitosan oligosaccharide, gene delivery, ultrafiltration, transfection, molecular weights.
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(Kittolife Co. Korea)oll Al T4 3FAth A ZA o] AgH
HEK 293T A2+ American Type Culture Collection(ATCC)
oA HFe T 10%2] fetal bovine serum(FBS)S ¥H7-3F
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Figure 1. '"H NMR spectra of COS1.5 (a); COS3 (b); COS7 (c);

COS10 (d).
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Figure 2. FTIR of COS1.5 (a); COS3 (b); COS7 (c); COS10 (d).
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Figure 3. GPC chromatograms of COS1.5 (a); COS3 (b); COS7 (c);
COS10 (d).
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PN
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Table 1. Characterization of High Purity Chitosan Oligosaccharide

Sample Membranes M PDI Intrinsic viscosity” DDA¢ Water content’ Residue’
(MWCO) [7] (%) (%) (%)
COSI1.5 ~1 K 1260 1.42 0.0250 94.55 2.78 0.96
COS3 1~-3K 2700 1.24 0.0595 92.96 1.07 0.06
COS7 3~10K 6700 1.17 0.1451 91.32 1.40 0.00
COS10 10~30 K 10500 1.13 0.2280 90.17 2.55 0.00

“Measurement by GPC (0.5 M ammonium acetate, pH 5.5, 25 °C). “Measurement by Gemini advanced rheometer (co-solvent (0.1 M acetic acid,
0.2 M NaCl), 25°C). “Measurement by UV first derivative method. “Measurement by TGA (heating rate; 10 °C/min, air).
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Table 2. Characterization of Molecular Weight and Viscosity
Viscosity” (cP)
Sample l\flsflné‘%agis M, (GPCY Fpr 0.5% 1% 202 3% 5%
COSI1.5 ~1 K 1570 1.42 1.056 1.080 1.117 1.177 1.274
COS3 1~-3K 3400 1.24 1.089 1.137 1.230 1.355 1.570
COS7 3~10K 6050 1.17 1.193 1.302 1.553 1.835 2.600
COS10 10~30K 8700 1.13 1.337 1.541 2.005 2.720 6.010

“Measurement by GPC (0.5 M ammonium acetate, pH 5.5, 25 °C). "Measurement by viscosity Gemini advanced rheometer (fixed single stress of
0.3847 Pa at 25 °C).
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Figure 6. Intrinsic viscosities of COS1.5 (a); COS3 (b); COS7 (c); COS10 (d).
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