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Tab.1 In vitro degradation data of PDS samples
Straight tensile Knot tensile
De; i Sut i
gradation uture strength strength (o] Weight
No. time diameter W/ loss
: : 5
(weeks) {mm) N /mm’ Retention N/mm’ Retention f (wt )
(%) (%)
1 0 0.27710.022 350.6 100 229.0 100 0.57 0.7985 0
2 1 0.278+0.021 200.1 57.1 143.4 496 0.41 0.7875 0.60
3 2 0.28310.018 90.6 258 5813 2.2 0.3 0.7613 0.69
4 3 0.29010.015 59.0 16.8 183 6.3 0.4 0.7589 2.18
5 4 0.29310.017 215 6.0 ! i 0.31 0.7557 314
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Degradation time  Half —Height Width of 20=22.0°  Half —height width of azimuth angle (y)
(wecks) diffraction pattern { ° ) scanning pattern {° )
1 0 1.45 12.6
2 1 1.40 12.4
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| 1
8
z @ 5
a
E 3
4
2
5
1
I I L ) L
A RN BN A A UN B GO B AT A AN | 00 % 60 0 120150
10 2 » T{C)
")

Fig.5 WAXD pattern of PDS samples
degradation time (weeks): 1—0 2—4
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Tab.3 Analytical data of DSC curves for PDS samples at different degradation time

Degradation Endothermal peak of micro ordered region Molten peak of
time {weeks) formed in amorphous area ' crystalline area Total AH
e Onset Peak AH Peak AH feal [
() (r) (cal /g (t) {cal /)
1 0 57 .46 112.7 18.51 19.97
(T
2 1 46.2 824 2.31 113.7 19.44 21.75
1 2 38.4 821 316 113.4 19.75 291
4 3 3.7 gL.7 4.21 114.6 20.18 24.39
5 4 3.0 82.2 4.78 113.8 2026 254
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STUDIES ON IN VITRO DEGRADATION OF
ABSORBABLE POLYDIOXANONE SUTURE

YU Jianming, FU Guorui, BIAN Dongeai, ZHOU Xiaofeng,
LIU Chongyuan, YU Junlin '
(Department of Materials Science, Targin Institute of Textile Science and Technology Tianjin 300160)

Abstract The hydrolytic degradation in vitro of polydioxanone suture (PDS) was
studied by examining the change of tentile strength, weight loss, molecular weight,
macromolecular orientation, and the level of crystallinity of the suture samples. It
was found that the breaking stress decreased with decrease of molecular weight and de-
gree of macromolecular orientation. The significant decrease of molecular weight while
the weight loss changing a little for the PDS suture in the period of four weeks in
vitro degradation proved that the reactivity for hydrolysis of ester linkages is the
same, whether in the middle of the chain or in the chain end, and only depends up-
on the accessibility of water molecule. The result of WAXD and DSC showed that
the original crystalline region substantially remained unchanged during the initial four
weeks in vitro degradation, and the new ordered regions appeared in the amorphous
area. These results could be explained by the change of macromolecular structure of
sutures. The whole process of hydrolytic degradation in vitro for PDS samples 1s
similiar to that for PGA suture.

Key words Polydioxanone suture, Absorbable suture, Hydrolytic degradation in vitro



