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Biodegradable Polypeptide Copolymers (] )
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— Abstract—

The physical properties and drug release behaviours of polyethylene glycol grafted poly
y—benzyl L—glutamate (PEG—g—PBLG), polyethylene glycol crosslinked poly y—benzyl
L— glutamate(PEG—¢—PBLG), and PBLG homopolymer are compared. PBLG containing PEG
segements showed higher wettability and larger enlongation than PBLG homoplymer, but lower
elastic modulus. The release rate of rhodamine is strongly influenced by the wettability of
the polymer. Rhodamine is more rapidly released from PEG—c—PBLG membrane having
a larger water contact angle than from other polymer having a lower water contact angle.
The surfaces of PBLG derivative membranes are modified by substitution reaction using hydro-
xyalkylamine. The resulting polymer membranes showed higer wettability and swelling ratio
than virgin membranes.
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Table 1. Wettability of PBLG and PEG-grafted po-
lypeptide films.

BLG EG Water contact angles(°)
Sample )
(mol%) (mol%) before treatment after treatment®
PBLG 100 0 68+ 3 5543
PEG-g¢-PBLG 96 4 62+ 2 53+ 3
PEG-c-PBLG 68 32 454+ 2 31+3

“films were treated with ethanolamine for 60 min.
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Fig. 1 Stress— strain curves for polvpeptide derivati-

ves (20mm min ')

Table 2. Mechanical properties of PBLG and
PEG-grafted PBLG films.

BLGunmt  modulus  elongation ultimate strenth

Sample (mol%) (kg/mm®) (%)  (x107dvne/em?)

PBLG 100 279 12.2 3.9
PEG-g-PBLG 96 25.2 17.7 4.6
PEG-c-PBLG 68 21.0 59.7 5.3
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Fig. 2 Release of rhodamine from composite sheet
made of polypeptides and drug in 400m} buffer
solution at 37C(sheet thickness : 350pm, sur-

face area: 1.9 cm®).
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Table 3. Degree of swelling of bulk polypeptides
and surface modified polypeptide films

in water.

BLG unit EG unit  Degree of swelling(%)
(mol%) (mol%) virgin films ~ EA*  EAand DA*™

PBLG 100 0 3.6 48 6.9
PEG-g¢PBLG 96 4 4.8 118 13.7
PEG--PBLG 68 32 6.9 141 16.2

Sample

* Films were treated with ethanolamine(EA) for 1 h.
** Films were treated with EA/DA mixtures for 1h.
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Fig. 3 The effect of reaction time of polypeptide films
and ethanolamine on the swelling behavior
(film thickness : 350um, surface area: 10.7 cm
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