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2 o AAAFAol B HAuEA chitosane] $4419] v dA Al polyethyleneglycol monomethacry-
late series® 28}ZEFFAA 2 weEAN EAL AEsgr). 18 ESFL ethylene oxide ¥7}E4)| we} PE-
90, PE-200, PE-3509] A 7}#] weFA|e] ceric ammonium nitrate(CAN)E 7| A A2 A28t on, 234 HAAY
e, BFAY &, 2R, uhSAZte] £ARE, 2l EES, JRZER S vAe 4TS A HAA2AE T
Fatgict W2 MAAFE 4~5X107°M, d#AFE 05~0.6M, uhgA|7E 2~3A17), g2 40CelA Hxe 1z}
ZES FARES bt A FFEAL 94 44, £ € FREE AR A 35r AHAAE AHE
H 2212 E FgA= chitosand A4S F43] FaA3c 2P A$, chitosan—g-PE-90¢] 2.81dl/g, chitosan
—¢-PE-2000] 3.01dl/g, chitosan-g-PE-3500] 4.93dl/g 0.2 Z7}she Aso] Jehsteh, TE2GFAS o2 Aste 1g
ZE g3} polyethyleneglycol monomethacrylates?] ethylene oxide ¥-7}&4¢) W& ZZ3H 9 7144 243 588
A3 qct. 7t FEEATE 1508 ool go] FYo o2t FERA E4HL 1ZEET ethylene
oxide $7}&52] 4L wetew chitosand 7|AH A7 F5go| FFHANA FHHUSE dalstgen aglze
£o| F71¢el we} vitamin B, o] FIHE FU1eglch

Abstract: Chitosan is known to be a good biocompatible natural polymer. Polyethyleneglycol monomethacrylates
(PEGM) were grafted onto chitosan and their reaction conditions and properties of the graft polymers obtained were es-
timated. Using ceric ammonium nitrate(CAN) as the initiator, the optimum condition for graft polymerization was de-
termined amount of the initiator and monomer concentrations and reaction time. Grafting yields such as total conver-
sion, the percentage of grafting and the efficiency of grafting were calculated and examined the optimum reaction con-
dition for high grafting yields. The percentage of grafting and total conversion were maximum at condition that the con-
centration of initiator was 4~5X107%M, the concentration of monomer was 0.5~0.6M, the reaction time was 2~3
hours and the reaction temperature was about 40°C. Thermal characteristics, solubility for chitosan solvents and inher-
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ent viscosity of synthesized graft copolymers were investigated. In high initiator concentration, characteristics of

chitosan were greatly diminshed. In case of inherent viscosities, chitosan—g-PE-90 was 2.81 dl/g, chitosan-g-PE-200, 3.
01di/g and chitosan-g-PE-350, 4.93dl/g. And a tendency of viscosity increase depending on the length of ethylene

oxide residue was confirmed. Degree of swelling, tensile strength, elongation of membrane prepared from graft copoly-

mers were determined. Properties of graft copolymers were affected by percentage of grafting and length of ethylene

oxides residue in polyethylene glycol monomethacrylates. Tensile strength, elongation and degree of swelling of graft co-

polymers were remarkably improved than chitosan. As percentage of grafting increased, the amount of drug permeation

was also Increased.
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Scheme 1. Initiation reaction.
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Efficiency of grafting(% )=

Weight of p(PE-90, 200, 350) grafted
Weight of p(PE-90, 200, 350) grafted and homopolymer

X 100

Percentage of grafting(%)=

Weight of p(PE-90, 200, 350) grafted

Weight of chitosan charged x 100

Total conversion(%)=

Weight of p(PE-90, 200, 350) grafted and homopolymer
Weight of PE-90, 200, 350 charged

x 100
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Fig. 1. Preparation of chitosan—g-PE-90, 200, 350.
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Fig. 2. Preparation of graft polymer membrane.
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Fig. 7. X-ray scattering patterns for (a) chitosan,
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ing : 65%), (c) chitosan—g-PE-90(percent-
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Fig. 8. X-ray scattering patterns for (a) chitosan,
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Table 1. Solubility of Graft Polymers in Chitosan
Solvents

Solvent G-PE-90 G-PE-200 G-PE-350

Acetic acid
Boric acid
DMSO

Formic acid
Glycine
Hydrochloric acid
Nitric acid
Oxalic acid
Phosphoric acid
Ethyleneglycol
Sulfuric acid
n-Buty! alcohol
DMAc-5% LiCl
DMF

QO : Soluble A : Slightly soluble X : Insoluble
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Table 2= I 4AAEE w23 7o 2 J8TES

o] F7&4E AHryl "ejAEe Ao® veiyrh
Chitosan® pyranoseZ8 59 7] At&Eo] Aa14e
748 FAATE olFa ded MAIA & o] 2
2|5o] Aetglo 2 A8l F4ATE o] FA F
A He FAE7} A3 HolA Aoz F54
t}. ethylene oxide?] A#o] AAHA HAHEE F
7Vt A%E Rk

3.4. 7imsl J2I=EFEA a9 JHY 4z ¥ &
T8

Table 304 vhehdl whe} o] bz EF g
A7} =L chitosan®eh $-8 Jo2 vebyder,
aglxego] AAGLE = ethylene oxide AE-o]
AR4S Fhhe A% el A%E 94
72e A%E Jepled ole oladgAe A4
A ehte dae] A% BEolghy F2Hd.

stust 1tz eFA 2o g (Fig. 22, 23,
24, 25)& chitosan?] o]&& AA=Z qls] pH 7xc}
£ pH 29 o g5go] 453 xokoni[22], 22
ZEgo] FIUHE FHEE FNUL ¢ 5 33l
t}. ®, ethylene oxide AJ¥#o} A&4E, 7lars}

Table 2. Inherent Viscosity of Grafted Polymers

Polymers 7m(dl/g)
G-PE-90(52%) 2.84
G-PE-90(131%) 1.16
G-PE-90(215%) 0.61
G-PE-90 2.81
G-PE-200 3.01
G-PE-350 4.93
Chitosan 10.51

7:n. Was determined in the solution of 0.15d1/g(50wt
% CH,COOH) at 30C

Table 3. Tensile Strength and Elongation of Dried
and Swollen Grafted Polymer Membranes

Ultimate Tensile Elongation at Break
Strength(kg+f/cm?) Point(%)
Dry Swollen Dry Swollen

Chitosan 184.7 62.0 30.8 70.6
G-PE-90(65%) 4383 408 4.1 14.8
G-PE-90(120%) 650.0  92.1 16.7 41.8
G-PE-200 837.1 49.5 5.5 12.0
G-PE-350 1524.3 61.8 7.1 8.2

Polymers
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Fig. 22. Degree of swelling for graft polymers in pH
7 buffer solution. (A : Chitosan-g-PE-90,
@ : Chitosan—g-PE-200, @ : Chitosan—g-

PE-350, B : Chitosan)
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Fig. 23. Degree of swelling for graft polymers in pH
2 buffer solution. (il : Chitosan—g-PE-90,
A : Chitosan—g~-PE-200, @ : Chitosan—g-
PE-350)
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Fig. 24. Degree of swelling for percentage of graft-
ing. [ @ : Chitosan—g-PE-350 in pH 2(53%),
A : Chitosan-g-PE-350 in pH 2930% ),
B : Chitosan—g-PE-350 in pH 7(53%),
@ : Chi-tosan—g-PE-350 in pH 7(30%) ]
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Fig. 25. Degree of swelling for grafted polymers.
[ @ : Chitosan—g-PE-350 in pH 2(0.05%
crosslinked), A : Chitosan-g—PE-350 in pH
2(0.1% crosslinked), M : Chitosan-g-PE~
350 in pH 7(0.05% crosslinked), @ :
Chitosang-PE-350 in pH 7(0.1% cros-
slinked) ]
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Fig. 26. Variation of cumulative amount of vitamin
B-12 in permeate with time to various PE-

350—g—chitosan membranes.

t}(Fig. 26). o]7AL & 58 59 F37} 2 o
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259 B 24Y § e s E Bojx i
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4.2 E

g DEAZA o 5T S4E ML 9
L chitosan®} polyethyleneglycol monomethacrylate
£ 2tz eI ATl ot 72 dELS
dlct.
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T 40CoA Hzo azpzedd FAFES Je
Halct.
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Fig. 27. Permeation coefficient of vitamin B-12,
through PE-350-g—hitosan membranes
and the degree of sweling percentage of the

membranes, vs. graft %.
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5. 728} 2tz EFEA2Y vitamin B, 4EF
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