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Synthesis of Novel Temperature-responsive Polymer Gel of Poly(aspartic acid)s
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Recently, thermo-responsive polymer gels have been studied in various research fields such as drug delivery system.
One of representative thermo-responsive polymer gels is poly(N-isopropylacrylamide) gel (PNIPAAm) that has a rapid
and reversible volume phase transition. However, PNIPAAm is not biodegradable, resulting in limitation of its use in
medical fields. Novel thermo-responsive polymer gel was prepared by closslinking of isopropylamine modified

poly(succinimide)  (IPA-PS)  (Poly[ o

B +(DL-aspartate isopropyl

amide)-co-(succinimide)])  with

hexamethylenediamine. Because of peptide bonds in backbone, therefore, it is expected to possess biodegradability and
biocompatibility. These gels changed their volume in response to change of environment such as temperature, pH and
concentration of salt in water. Crosslinkage density and substitution degree of IPA-PSI affected volume phase transition

behavior of the gel.

Key words : Thermo-responsive polymer gel, Biodegradable polymer, Poly(aspartic acid),
Lower Critical Solution Temperature (LCST), Drug delivery system (DDS)
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Fig. 1 Thermo-responsive polymer (IPA-PSI).
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Fig.2 Synthetic scheme of thermo-responsive polymer gel

Table 1 Preparation condition of IPA-PSI gel.

high -IPA-PSI PSlor Crosslinkage

Enry [e] low-1pApsi[g] TMPAIE] gengiey [;.g]
1 1.00 ; 0.0815 98.1
2 0.90 0.50(PSI) 0.0601 15.1
3 0.90 0.50(low -IPA-PSI)  0.1065 37.1
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Fig. 3 Appearance of [PA-PSI gel.
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Fig. 4 Effect of crosslinkage density on thermo-induced
volume phase transition. Closed key : Heating process, Open
key : Cooling process.
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Fig. 5 Swelling ratio change of IPA-PSI gel in repeated
temperature stimuli.
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Fig. 6 Effect of pH on thermo-induced volume phase
transition. Closed key : Heating process, Open key : Cooling
process.
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Fig. 7 Effect of high-IPA-PSI/low-IPA-PSI ratio on swelling

ratio. Closed key : Heating process, Open key : Cooling process.
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Fig.8 Effect of pH on swelling ratio in HCI solution.
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Fig. 9 Effect of concentration of salt on swelling ratio

in NaCl solution.





