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Synthesis of Poly —N°— (3 —hydroxypropyl glutamine) /Poly (ethylene glycol)block
Copolymer Hydrogel and Its Application to the Artificial Skin

Chong—Su Cho*, Sang—bong Oh**, Ki Hyng Cho** and Yong—Kiel Sung***

ABA type block copolymers composed of poly(

r—benzyl L—glutamate) (PBLG) as the A

component and poly(ethylene glycol) as the B component were obtained by polymerization

of r—benzyl L—gletamate N —carboxyanhydride,

initiated by amine groups at both ends of

poly (ethylene glycol). From circular dichroism measurements in ethylene dichloride solution

as well as from infrared spectra measurements in solid state, it was found that the polypep-

tide block exists in the ¢ —helical conformation, as in PBLG homopolymer.

Poly —N® (3 —hydroxypropyl glutamine)(PHPG)/poly(ethylene glycol)block copolymer

hydrogel was obtained by the treatment of PBLG

/PEG block copolymer with the mixture of

3—amine—1—propanol and diaminooctane. The water content of PHPG/PEG block copoly-

mer hydrogel was about 80wt% when the concentration of crosslinking agent was below 5

mole % per polymer.
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Table 1 List of samples prepared

Sample %g}rllﬁg?& ﬁ g]czl Mw x 107*
PBLG 273
GEG-1 5.0 17.0
GEG—-2 18.7 4.5
GEG-3 34.4 1.8
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Fig. 1 NMR Spectrum of PBLG/PEG block copoly-
mer.
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Fig. 2 Circular dichroism spectra of PBLG/PEG
bolck copolymer and PBLG homopolymer in
EDC solution at 25°C
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Table 2 Swelling degree of PHPG/PEG block copol-
ymer hydrogel according to the concentration
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Content of diamipcock | | Swelling degree()
0 16
2.5 86
5.0 75
10.0 40

2

—

4. 4

2 AT e AN BEdEFA e
PBLG/PEG block %4 hydrogelg 343
AFHFR A ol @75 e IES S g 2
< AEL 4UT.

AA, ATPEGY ¥Tdo) U= amine’| o] ¥
AR T 95 r~BLG NCAE A&Z§s
o] PBLG/PEG block #3347} doj& )

A, ¥ FFHA 949 237 =2E
CDz, zAYe 23+x=E IR Zx3d ZAF
PBLG homopolymer$} o] r—helicalt 28 3}
I r—helix¥&S PEGY o) o= 9.

As, <o]x PBLG/PEG block ZZ% ol
aminopropanol¥ diaminococtaned FEAAH uwrL
A171d PHPG/PEG block &% &) 9 hydrogelo]
ol At

yldl, o] PHPG/PEG block ZZ§A)
hydrogel®] #+&2 7luwAggFo] TERS <
5Mol% o]3tell A <F 80%9 ¥& T+&& eh
I, o|EM FEGH HHore HFel AMALE4
H AEdel 1ds WAY + Uk

5. A} A}
E AFE 1990d % AggsAGA T AY
o8 AFPHUI A oo FAE =g
3y

)

re

=
[am

1) P.M. Neumann, J. Biomed. Mater. Res., 15,
9(1981).

2) LV. Yannas and J. F. Burke, ibid, 14, 65
(1980).

3) G.B.Park, Biomat, Med. dev., Art, Org, 6, 1
(1978).

4) MF. Jonkman, Transaction of brd World
Biomatericls Congress, 218(1988).

5) K.Y Kim, D.SKim and H.J. Chan, Polymer
(korea) 11, 246(1987).

6) N. Kuroyanagi, Abstract of Japn Biomat-
erial Society, 54(1987).

7) Be, Aubreg Woodroof, “ Burn Wound Cov-
ering” , CRC Press(1980).



—BRTEETE © B12%, H1%, 19914 —

8) R{E#%=, HA Biomaterial 33«4, 54
(1987).

9) K. Kifune, Transaction of 3rd World
Biomaterials Congress, 216(1988).

10) Y. Shimamoto, B#AZ 17h BH&DF
Symposium 7312 =], 35(1988).

11) M. Shuguk, #{#, 13, 42(1987).

12) 1.V. Yannas, #35@ Collagen #HESFEZE,
39(1988).

13) J. Burke, Jpn. J. Surg., 17, 431(1987).

14) H.P. Bhrlich et al. Bxp. Molecul. Pathol.,

48, 244(1988).

15) G. Ogaki et al., 260 H A A THELe e
25 15(1988).

16) S.D.Bruck, J. Biomed, Mater. Res., 7, 387

(1973).

CS.Cho, SUKim and T. Komoto,

Makromol. Chem., 191, 981(1990).

18) P. Doty, J.H. Bradbury and A M. Holtger, ].
Am. Chem. Soc., 78, 947(1956). ‘

19) G. Hsltgwartg and P. Doty, J. Am. Chem.
Saol 87, 218(1965).

17)



