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Preparation of Poly(amino acid) Containing PEG and Evaluation of Bacterium
Adhesion on Polymer Surface
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Abstract: Objective  Poly(ethylene glycol)(PEG) was introduced into poly(y- benzyl L- glutamate)(PBLG) to
obtain block copolymers (PBLG- PEG- PBLG, GEG) by block copolymerization, and the effect of introduction of
PEG on bacteria adhering on GEG surfaces was assessed. Methods The block copolymers of poly(y- benzyl L-
glutamate) and poly(ethylene glycol) were prepared by ring- opening polymerization ofy- benzyl L- glutamate N-
carboxyanhydride initiated by amine - terminated PEG (AT - PEG). Their structures, physical and chemical
properties were characterized by gel permeation chromatography (GPC), infrared absorption spectroscopy (IR),
hydrogen- nuclear magnetic resonance spectrometer ('H- NMR) and surface contact angle with water. GEG
membranes were incubated in the solution with Staphylococci aureus suspended for 24 hours, and then the
adhesion of bacteria on their surfaces were observed under scanning electron microscope (SEM). Results
GEG could be obtained by AT- PEG initiating the ring- opening polymerization of y - benzyl L- glutamate N-
carboxyanhydride. T he introduction of PEG decreased the surface contact angle and the bacteria adhesion on
polymer surfaces. With increasing the content of PEG in block copolymer, the surface contact angle and the adhered
bacteria on surfaces of polymers decreased. Conclusion  The introduction of PEG suppressed the adhesion of
bacteria in some extent. The synthesized copolymers have potential use in the fields of pharmacy and tissue
engineering.
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Fig.1 Gel permeation chromatograph curve of GEG
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Table 1 The properties of synthesized polymers
Sample nA/n M,n(H- NMR) [ne/(netng)] /(%) Surface contact angle/(°)
PBLG 50/1Y 24.29 0 63.70 £ 0.92
GEG- 4k- 74 200/1 5.94 26 61.20 + 2.05
GEG- 4k- 62 150/1 3.65 38 52.75 £ 2.74
GEG- 4k- 51 100/1 2.50 49 41.02 £ 3.01

na/n; The molar ratio of y- benzyl L- glutamate N- carboxyanhydride and terminated amino groups in amine- terminated PEG. ne is the molar number of
monomeric units of PEG, ng is the molar number of monomeric units of PBLG in copolymer. GEG- 4k- 74: GEG is the copolymer of PBLG- PEG- PBLG, 4k
is the number- average molecular weight of PEG, 74 is the percent of the molar number of monomeric units of PBELG in the total molar number of
monomeric units of PEG and PBLG in copolymer.

The molar ratio ofy- benzyl L- glutamate N- carboxyanhydride and triethylamine. The viscosity- average molecular weight of PBLG was determined at
25 by Ubblohde viscometer in N,N- dimethylformamide, [n] =2.9x10"M".
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