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Fig. 1  DSC curves of PDG 2-0 sutures at different in vitro

hydrolysis time
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Table 1 The change of thermal characterization parameter of PDG suture in vitro hydrolysis time

Hydrolysis time (d)

Paramelers
0 7 14

21 28 35 42 49

B1.95 93.39
66.03 -

B7.36 £89.03
102.33 104,13
73.08 84.17

86.89
77.35
83.63
98.18
68.67

Tonset{ °C )
t(C)
lu(t)
tg (T}
An(lg)

94.32 100.46 93.09 85.36
89,39 82.94
H4.55 105.54
95.93 i01.22

99.69
88.40 83.26
103.42 97.05
101.14 100.08

B2.95
105.06
101.35

TR, K57 B A S U X
ERE AMEREEERARS FHNESE
WU, B0y B B E AR LR R E KRBT,
ERR MR BREEGERBE N NE 1 RN
HE— TR, BREEEERO RE) £X
ETE X R K A R B e ) I, KA T A
B jm Y LT 1) A A0 4 X BE AR A, Y BhfE — BUAY

B ANAKS TR RE A ERTTHOBERHATE,
PGSR EFAMBRFRIFOIFEE. A
K2 FEINHAREREENIFESERERE
FRILIRIRFF 85% LU £, 2-0 RZ R4S
2% (P W B 28 Dexon) 7E b % P4 F&] /5 92 B 72 2% 50%
EHEREN XERASHEOIRSHER
BRI EERANEE.

Table 2 In vitro degradation data of PDG 2-0 sutures

Hydrolysis time (d)

Properties
0 7 14 21 28 35 42 49
Retention of intrinsic viscosity{ % ) 100 98.8 85.6 62.6 60.4 39.6 2.2 15.6
Retention of tensile sirength{ % ) 100 91.7 86.9 55.4 26.3 1.2 1.4 0.8
Degree of degradation{ % ) 0 0.06 0.40 5.64 6.14 B.48 10.7 19.5
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Table 3 Crysiallite sizes and crystallization orientation of PDG in vitro
hydrolysis lime

Hydrolysis time g Lyjg (nm) H()* fe
0d 1.5 5.33 11.4 0.937
74d 1.5 5.33 11.2 0.938
14 d 1.5 5.33 11.0 0.939
28 d 1.5 5.33 4.4 0.920
35d - - 25.0 0.861

* Taken from the half width of wide angle diffraction peak:
® Taken from the half width of orientational diffraction peak at 28 =21.8
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Fig. 2 Morphology of PDG and PDS sutures with different hydrolysis time in vitro
a) PDS, 0 d; b) PDG, 0d; ¢) PDS, 28 d; d) PDG, 28 d; ) PDS, 42 d; f) PDG, 424
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STUDIES ON HYDROLYTIC DEGRADATION OF POLY(DIOXANONE- co-GLYCOLIDE)
MONOFILAMENT SUTURE IN VITRO

GUO Minjie
( Department of Elemensary Science , Tianjin Institue of Light Industry , Tianjin  300222)
LIU Zhen
{ Motian Membranes Technic and Engieering Co . Lid ., Tianjin Polytechnic University, Tianjin  300160)
FU Guori

( College of Materials, Tianjin Polytechnic University, Tianjing 300160}

Abstract Mechanism of poly ( dioxanone-co-glycolide) (PDG) sutures in vitro degradation was studied by DSC
and X-ray diffraction and the surface morphology was studied with photography for the purpose of improving
properties of absorbable sutures. The model of fiber structure, Swiss-Cheese model, provides the basis for the
proposed degradation mechanism of PDG in vitro hydrolysis process. It is believed that the degradation of PDG
proceeds through three main stages: the first stage occurs in the amorphous region, the second in the inter-
microfibrillar non-crystalline region, the third in the crystalline part. The concepts of the three stages accord with the
changes of PDG sutures during hydrolysis degradation.The properties of sutures decreased greatly from three to four
weeks with respect to intrinsic viscosity, knot tensile sirength and weight degradation, elc . The photography results
show that the breaking modes are different for polydioxanone sutures (PDG) and PDG suture. PDS was broken by
cross-section cracks and PDG was degraded via falling-off of large surface layers.

Key words Poly(dioxanone-co- glycolide) , Suture, Degradation



