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Fig.1 GPC spectrum of PGLC tri-component
copolymer Fig.2 'H-NMR spectra of a) PLGA;b) PGLC;
¢)PCL
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Table 1 Composition and main properties of PGA/PLA/PCL tri-component copotymer

Sample No.1 No.2 No.3 No.4 No.§ No.6

Molar ratio( %)  Feed 63/27/10 45/45/10 27/63/10 25/25/50 10/10/80 50/50/0
GA/LA/CL Product  65/25/10  47/43/10  29/61/10  25/22/53 9/8/83 54/46/0

Physical appearance tough tough tough translucent waxy tough
slightly tacky  light yellow  light yellow tan, tacky like light yellow
[5l(dL/g)" 0.63 0.80 1.19 1.21 1.70 0.67
M.(x107%) 5.87 7.32 8.82 6.87 11.9 5.93
M. (=107 3.76 4.90 5.49 4.23 7.07 3.53
T.(T) 7.59 17.0 21.7 -41.4 - 57.8 45.6
T.(C) / / / / 39.8 /
Contact angle (degree) 58.5 61.5 68.0 75.0 60.6
Tensile strength{ MPa) 19.7 24.8 25.6 3.5 20.9
Elongation { %} 674 608 570 1536 364

# determined at 30T and using chloreform as solvent
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Fig.3 X-ray diffraction spectra of PGLC
a) (63/27/10):b) (45/45/10); ) (27/63/
10); d) {10/10/80}

Fig.4 Degradation behavior of different PGLC copolymers in
pH7.4 PBS at 37C
w) PCL; M) (45/45/10); @) (27/63/10); &) (10/10/
80)

W b EEN, EE 2R R O RE = Fr gy IR, B R — K H M ST R Y LR
’ﬁ#%#ﬁ]i{ﬁﬁ:‘.FﬁWU&ﬁiﬁﬂi’M@%ﬂﬁ,ﬁﬂﬁ@ﬁ%%ﬁﬂ%ﬂ(f}_ﬁﬁ#ﬁﬁ‘é.ﬁ?‘l?ﬁfﬁﬂ%%%
AR R R G H 09, TS R AR RRIRIT NH & T R



764 o 5 F * #® 1999 %

REFERENCES

1 Miller R A, Brady ] M, Cutright D E.J Biomed Mater Res, 1977,11:711--719

2 Reed A M, Gilding D K. Polymer, 1981, 22 ;494 ~ 498

3 Dunn R L. Biomedical Applications of Synthetic Biodegradable Polymers. Boca Raton, Florida: CRC Press Inc, 1995.17~
31

Grijpma I W, Zondervan G ], Pennings A J. Polymer Bulletin, 1991, 25,327 ~ 333

Krichelderd H R, Mang T, Jonte ] M. Macromolecules, 1984, 17.2173~2181

Li ¥ X(ZE XK ). Doctor Paper{Beijing University}, 1988

Wang Shenguo{ £ & H ), Wang Yueding(£ H £ ), Mo Qiwen(Z =€ ). Polym Commun( & 4> T i), 1979, (4):
246~-249

-~ & LA

SYNTHESIS AND CHARACTERIZATION OF GLYCOLIDE/
LACTIDE/CAPROLACTONE TRI-COMPONENT COPOLYMER

CAI Qing, BEI Jianzhong, WANG Shenguo
{ Center for Molecular Sciences, Institute of Chemistry, Chinese Academy of Sciences, Beijing 100680)

Abstract A series of tri-component copolyesters composed of glycolide/lactide/ caprolactone
(PGLC) were obtained by bulk ring-opening copolymerization of glycolide{ GA), L-lactide
(L-LA) and caprolactone {CL) with Sn(Oct), as catalyst for the purpose of biomedical
applications. Structure of the PGLC copolyester was characterized by means of GPC, 'H-
NMR, DSC and X-ray diffractometry techniques. It was found that the obtained polymer was
a pure copolymer that consisting of no other side-produced polymers and the copolyester was
a random copolymer that presented an amorphous structure in a large range of composition.
The hydrophilicity and degradation rate of the copolyester were also studied in detail and it
was found that the hydrophilicity and hydrolysis rate were improved by increasing the
amount of GA. The mechanical properties of the PGLC copolyester were identified by
measuring the tensile strength and the elongation at break. The elongation of the copolyester
could be improved by introducing CL to the PLGA. That the PGLC copolyester was a
potential biomedical material was suggested.
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