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Table 1  In vitro degradation date of PPDO bars
SANSCMT4503 Time Weight db“vate'r h.lfri“fic |
3 week loss % su;ptlon Vl;jbny P
O . (4 g
25C 10.00 mm/min. 0 0 0 451 "
2 1 1.13+0.06 4.31+0.08 4.26 7.44
2 1.17+£0.21 4.44 +0.25 2.93 7.44
3 1.30+0.09 5.00+0.61 2.84 7.43
2.1 PPDO 4 1.53+0.17 5.47+0.61 2.52 7.43
5 1.61+0.19 5.51+0.03 1.03 7.43
pH 6 1.90+0.19 6.07 £0.68 0.99 7.43
PPDO 7 2.62+0.10 6.80+0.18 0.80 7.42
8 3.94+0.42 7.47+0.69 0.70 7.34
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Fig. 1 SEM micrographs of PPDO bars after degradation
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- 2 DSC cooling curves of PPDO bars at different in vitro hydrolysis . 3 DSC heating curves of PPDO bars at different in vitro hydrolysis

time time

Table 2 Thermal property of PPDO bars with degradation time

Time week T, C T. C T, C AH, Jg AH, Jlg D, %
0 week -9.99 42.52 103.48 13.56 48.57 34.40
2 week -10.92 40.18 106.69 17.84 67.81 48.03
4 week -12.08 38.65 106.80 26.11 73.81 52.28
6 week -12.98 37.59 106.09 28.71 70.92 50.23
8 week -15.14 35.99 105.05 40.01 80.48 57.01

Degrees of crytallization D, is calculated from the enthalpy of melting AH,,” for 100% crystalline PPDO determined by Wunderlich as 14.4 kJ/mol ' .
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PPDO Table 3 WAXD date of PPDO bars with degradation time
2.4 PPDO Time week 20 ° d nm
PPDO 0 22.000 0.403
4. PPDO 23.836 0.373
29 MPa 401% . 4 22.0% 0403
23.881 0.372
6 o 22.024 0.403
1.54% . 23.938 0.371
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Table 4 Mechanical property of PPDO bars with degradation time
Time Tensile Breaking
week strength  MPa elongation % PPDO PPDO
0 29.47+3.43 401.36 +30.14 PPDO
1 29.63 +1.67 244.39 +98.91 PPDO
2 30.09 +2.39 82.60 + 10.08
3 28.70+2.76 89.55+50.97 PPDO
4 26.36+6.14 82.44 £ 10.42
5 16.24+4.24 17.51 +£10.63
6 1.66+0.09 1.57+0.23
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STUDY ON HYDROLYTIC DEGRADATION OF POLY p-DIOXANONE WITH HIGH
MOLECULAR WEIGHT IN VITRO

BAI Wei' > CHEN Dongliang' LI Qing' ZHANG Zhiping' XIONG Zuochun'
CHEN Hechun' XIONG Chengdong'
! Chengdu Institute of Organic Chemistry  Chinese Academy of Sciences  Chengdu 610041
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Abstract As there was no report on the degradation properties of poly p-dioxanone PPDO  with molecular
weight above 2.0 x 10° and most studies on PPDO were carried out using monofilament suture of poly p-
dioxanone as model in previous reports so it was interesting to study the behavior of PPDO with higher molecular
weight in other solid form such as plates and bars. The in vitro hydrolytic degradation of high molecular weight poly-
p-dioxanone M, = 2.8 x 10° was studied by the changes of weight retention water absorption pH value
intrinsic viscosity tensile strength break elongation thermal properties crystalline structure and the morphology of
PPDO bars in phosphate buffered saline PBS ~ pH 7.44 at 37°C for 8 weeks. During 8 weeks degradation in
PBS the PPDO samples exhibit obvious changes in their morphology thermal properties mechanical properties and
degradation behaviors. It was found that the weight loss and water absorption increased slightly at the same time pH
almost maintained original value while the significant decrease of molecular weight was observed. The surface
micrographs of PPDO samples showed that microcracks grew with the hydrolytic degradation. The glass transition
temperature T, of samples decreased notably while the degree of crystallinity D). increased and the original
crystalline structure substantially remained. The samples lost their tensile strengths and breaking elongation almost
completely after 6 weeks of degradation. The results suggested that the PPDO bars with high molecular weight

exhibited much smaller degradation rate in vitro hydrolytic degradation.

Keywords Poly p-dioxanone  Degradation in vitro Molecular weight Bars





