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Fig. 2 DSC curves of PCE copolymers 0 2 40 ,60 8 100
composing of different mol ratio of CL/ EG mol% in PCE
EG,

Mol ratio of CL/EG(%); a.100/0;b. 78/ Fig. 3 Dependence of crystallinity of PCE
22; c. 69/31; d. 57/43; e. 38/62; £. 0/100 copolymer on mol ratio of PEG copolymer

Tab. 1 Relationship between crystallinity of PCE copolymer and PEG(6000) content

No. PCE-1 PCE-2 PCE-3 PCE-4 PCE-5 PCE-6

CL/EG 100/1 78/22 69/31 57/43 38/62 1/100
Mol ratio (%)

X*% 49.2 46.3 — 39.1 46.4 49.5

* Measured by X-ray diffraction technique
Tab. 2 Dependence of PEG molecular weight on crystallinity of PCE copolymer

Segment molecular weight
No. M Gyt
PCL PEG
PCE-12 20,000 1,000 64.396
PCE-3 20,000 65000 56.338
PCE-7 20,000 10,000 53.340

* Measured by DSC technique
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Fig. 4 The weight lossing of PCE copo- Fig. 5 Dependence of degradation rate
lymer as a function of degradation time on crystallinity of PCE copolymer under
under pH 6.5 at 50°C Mol ratio of CL/ pH6.5 at 37C
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Tab. 3 Dependence of composition of PCE copolymer on treating
time (at pH6.5 and 37°C)

Treating time Mol ratio of CL/EG
(days) (%)
1 57.1/42.9
10 62.3/37.7
20 70.4/29.6
30 77.5/22.5
50 85.5/14.5
70 93.8/6.2
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Tab. 4 Comparison of contact angle of PCE copolymer before and after degradation

Mol ratio of Contact angle*
Sample CL/EG
(%) b, 6,
PCE-2 78/22 64 72
PCE-3 69/31 : 55 70
PCE-4 57/43 64 68

* 0, is contact angle of original PCE sample
8, is contact angle after the sample treated at pH 6.5 and 37°C for 40 days
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POLYCAPROLACTONE-POLY(ETHYLENE GLYCOL)
BLOCK COPOLYMER

II. RELATIONSHIP AMONG COMPOSITION, CRYSTALLINITY
AND DEGRADABILITY

WANG Shenguo, QIU Bo
(Instisute of Chemistry, Academia Sinica, Beijing 100080)

GAO Jiawu, DUAN Yuexin

(Beijing University of Acronautic and Asironausic, Beijing 100083)

Abstract The relationship among composition, crystallinity and degradability of
Polycaprolactone (PCL)-Poly(ethylene glycol) (PEG) block copolymer (PCE) has
been studied by means of DSC and X-ray diffraction techniques. It was found that
the crystallinity of the PCE copolymer has closely depended on both the molar ratio
of caprolactone (CL) unit to ethylene glycol (EG) unit (CL/EG), and the molecu-
lar weight of the PEG component, that is the crystallinity of PCE copolymer redu-
ced with increasing either the content or molecular weight of the PEG component.
Hydrophilicity of the PCE copolymer was increased with increasing the content and
the molecular weight of the PEG component. Degradation rate of the PCE copoly-
mer was identified by hydrolysis reaction. As a result the degradation rate of the
PCE copolymer increased with introducing PEG component, that the degradation ra-
te increased with reducing the crystallinity and increasing the hydrophilicity of the
copolymer.

Key words Polycaprolactone, Poly(ethylene glycol), Block copolymer, Crystallini-
ty, Degradability, DSC





