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Degradation of bioabsorbable fracture-fixation materials of poly (L/DL-lactide) in vitro

Zhang Li", Xiong Cheng-dong?, Lt Chun-tang®

Abstract

BACKGROUND: Several absorbable polymers for fracture internal fixation are in use nowadays predominantly. The best-known
is L-polylactic acid, which is biocompatible and biodegradable and has good mechanical properties. Problems arising from
insufficient strength and foreign body reaction are reasons why up till now these devices are not used more extensively in oral
maxillofacial surgery.

OBJECTIVE: To evaluate the biodegradation of absorbable L/DL-polylactic acid (P(L/DL) LA) in vitro.

METHODS: The samples were subjected to aging at 37 C in the phosphate buffered saline and instilled solution for 2, 4, 8, 12,
20 and 28 weeks. The macroscopic observation and scanning microscope were performed to evaluate the degradation of
samples. The molecular weight, three-point bending strength and pH value were measured. The degradation rate was also
investigated.

RESULTS AND CONCLUSION: There were 74.29% reduction of the molecular weight and 60.99% loss of mechanical property
at 8 weeks. Double variables analysis was used to analyze the degradation rate of the molecular weight and the attenuation rate
of the bending strength, results showed that the two were positively correlated(r=0.958, P < 0.05). Change of the pH was seen
obviously after 20 weeks. Degradation of the samples was almost simultaneous on the out surface and in the center. It seems
that the P(L/DL) LA has better mechanical properties and biodegradation. It is worth further medical research in oral maxillofacial
surgery.
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Figure 1 Observation results of poly (L/DL-lactide) initial
primary material surface under scanning electron
microscope (x1 000)
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Figure 2 Observation results of poly (L/DL-lactide) initial
degradation for 4 wk in vitro under scanning
electron microscope (%1 000)
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Figure 3 Observation results of poly (L/DL-lactide) initial
degradation for 28 wk in vitro under scanning
electron microscope (x1 000)
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Table 1 Change in the bending strength and the rate of

degradation of the samples (MPa)
Time (wk)
Item
0 2 4 8
Bending strength
NO.1 160 146.32 91.02 63.33
NO.2 160 141.06 90.34 63.65
NO.3 160 145.67 87.59 60.25
Xts 160+0 144.35+2.87 89.65+1.82 62.41+1.88
Rate of 0 9.78 43.97 60.99

degradation (%)

Time (wk)
Iltem
12 20 28

Bending strength

NO.1 37.83 28.16 21.80

NO.2 37.02 30.96 23.57

NO.3 35.82 27.34 22.04

Xts 36.89+1.01 28.82+1.90 22.47+0.96
Rate of degradation 76.94 81.99 85.96

(%)
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Figure 4 The curve of the relationship between the
attenuation rate of the bending strength and the
degradation rate of the molecular weight of the
samples
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Table 2 Change of molecular weight and the rate of 2 |
degradation of the samples 1
tem Time (wk) O 7024 6 8 10 1214 16 18 20 24 26 28
0 2 4 8 Time (wk)
Bending strength
NO.1 7 5.94 5.51 1.85
NO.2 7 5.91 5.51 1.79 Figure 5 Change of the pH of poly (L/DL-lactide) initial
NO.3 7 5.82 5.42 1.76 degradation in vitro
Xts 7:0  5.89:0.06  5.48:0.05 1.80+0.05 K5 L/DL-SRFLIR ARSI RERE pH EAZ AL
Rate of degradation 0 15.86 21.71 74.29
(%)
Time (wk)
Item
12 20 28 3 IT.I"L/E
Bending strength
NO.1 1.22 0.95 0.90
1 i i b FIURATAR T AR SR TR, S EPDLLAK
Xts 1.23+0.05 0.92+0.03 0.85:0.05 AR YT, 2 EPLLA S e, LA T
Rate of degradation 82.43 86.76 87.86 Ai%ﬂﬂ 36 PN >, {H
o SETGI S IR P RN R, R T
BRPERAG. BRMRER, AL DURIE I s e,

FIAb s X B R R A My S P S i R P A TR AT
TR B AH PR A AT, g R IR T R IE A OGP
(r=0.958, P<0.05), ILIkl4.
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