Polymer(Korea) Vol. 23, No. 2, pp 247-254 (1999)

ZY AP EA D T ol AEe A

e - AL A5 - QG
gAY NI T, A ddo sty stz et
(1999 14 5¢ A+

Preparation and Properties of Poly(aspartic acid)-based Hydrogel

Hae Dae Park, Ji-Heung Kim*, Soo Hyun Kim', and Young Ha Kim
Biomaterials Research Center, Korea Institute of Sci. & Tech.. P.O.Box 131 Cheongryang, Seoul 136-791, Korea
Department of Chemical Engineering, SungKyunKwan University, 300 Chunchun-dong,
Jangan-gu, Suwon 440-746, Korea
Ye-mail © soohkim @ kistmail kist.re.kr
(Received January 5, 1999)

2 o Zelof~BEAY A7) polysuccinimides Q4 Fol @ ol AWE AL ZZ8hslo] A
Zslgon] L-opAZEs:QlMe] Hlgol 1.00:075¢ uw 71 e fd A
polysuccinimide & ¥ 19t} Sulfolanei} mesitylened £ula dle] gAZYo
polysuccinimideZ 338 A7} doj wbg-8o) ML uf ¢ ARaig o} ko] AE = bulk

%8 23] v wekel Dicyclohexylearbodiimide (DCC) & A8t polysuccinimide®] %%
27 polysuccinimide®] H=7} 0.46904] 0.60 dL/g2.&2 Z7}51 v} Polysuccinimide 2 Eof &
AAA Thet @ vk A7 Wl DMFAI A 71aAl7) 3 7las 28RS 7 r A
7ie Wl olg slolzgz Aol Az An), AAe] whgol of 3ule] ¥ F45L U :, 7}
WA 24 ethylenediaminel2t} hexamethylenediamineg Al43 & 7S o e 452 g
At Hexamethylenediamine® 3 mol% AM-& 29 104 g/g-polymere] Hul §488 1
%},

e
a
I

L]
AR A,

ABSTRACT: High molecular weight polysuccinimide (PSI), as a precursor of poly(aspartic
acid), was prepared by thermal polycondensation of L-aspartic acid. The molecular weight
was high when phosphoric acid was used as a catalyst, and the ratio to monomer was 0.75 - 1
(phosphoric acid : L-aspartic acid). Attempted solution polymerization in various sulfolane/me-
sitylene mixtures gave only low molecular weight polymers. By the post polymerization of
PSI using DCC as a condensing reagent, the molecular weight of PSI could be increased to
some extent. Hydrogels was prepared by crosslinking reaction of PSI with diamine, followed
by hydrolysis with NaOH either in water or in DMF solution. As high as 104 g water/g-poly-
mer absorption could be obtained from the hydrogel prepared with 3mol% of hexa-
methylenediamine.
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Scheme 1. Synthetxc route to sodium polyaspartate by
thermal polymerization of L-aspartic acid.
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Scheme 2. Preparation of poly(aspartic acid) hydrogel.
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Figure 1. Plot of inherent viscosity with various cata-
lysts.
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Figure 2. Plot of inherent viscosity with various
amount of catalysts.
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Table 1. Results of Solution Polymerization

solvent ratio time Tin  yield color
(mesitylene : sulfolane) (hr) i
1 0.10
2 0.10
2:8 4 0.10 93% orange
6 0.10
24 0.12
1 0.1
3:7 22 gi; 95% orange
24 0.11
1 0.18
0.20
5:5 2 gé? 95% vellow
22 0.23
24 021
1 0.16
2 0.22
7:3 é gg 96% yellow
8 0.10
24 0.25

Brbsdtnzg whg RAMEeQl Eof fazel RA7)
T2 H Foll VIddke Aoz g

PSI £Zg. Bl 22 Exi3e] PSIE ¢ 94
dicyclohexylcarbodiimide (DCC) & A}g-sld F3
#e d7skdh PSIE DMF9 o]l DCCE 7}
B ¥ ice bathojq ¥wegd 23 DCC N8 €3
¥ 2oz F o 349 £33 PSIE @
€ + A%t PSI 1go} tis] DCCe} & 10, 20,
40, 100 mge 2 ¥3iA7] 739 dojd PSIY dx
+ 046914 Hd 06002 Z713i4c). Fig. 49
DCCe] 42 22l #e o ¥g § Yojx PSI9 A
=8 EAEAY. 24N BXo] DCCo g =
7HE Ae 2o FPAY BEAEe Zrlsiad.
22y PSI 1go disl DCCE 40 mgol 4 A3
€ Bfdle o olde F3¥ F7t Aee Holxy
2t webs PSle] 34 Al PSId) i @33
o] DCC2 Helshd ol=Ax Pud wxjgde] PSI
€ 98 ¥ A3 o o9 DCCe a7 g
¥+ AU PSIe] £33 w4 DCCsie] ut

449998

0.64
0.60 |- - —e
> 056 b
@
[+
o
14
>
3 os2f
@
048
044 B
i 1 1 L i
0.00 0.02 0.04 0.06 0.08 0.10
DCC(gram)

Figure 4. Plot ot inherent viscosity of polysuccin-
imide as a function of DCC contents per 1 g polymer.
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