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Effect of pore size of D, L-polylactic acid as bone repair material on bone regeneration
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Abstract: Objective TostudytheboneregenerationbehaviorinporousD,L-polylacticacid(D,L-PLA) withdifferentpore
szes. Method A particulate-leachingmethodwasemployedtoprepareporousbiodegradableD,L -PL Awithdifferentpore
sizes(75,250,400,750 m)andwithporosityof 75%asthematerial storepairbonedefectsinrabbits. Thematerial swere
thenimplantedatrandominto40rabbitswithbilateral rndiusbonedefect, leavinganother10rabbitswithoutimplantationas
blankcontrol .GrossobservationandX -rayandhi stomorphol ogi cal exami nati onaswel | asassessmentof thebi omechani csof
theimplantswereperformedin2, 4, 8 andl2weeksrespectivelyaftertheoperation. Results Newbonetissueoccurred
aroundtheimplantedmaterial swithporesizesof 250,4000r750 m 12weeksaftertheoperation.lnthecontrolgroupandin
therabbitswithimplantswithpore sizeof 75 m, thebonedefectwasfilledwithconnective tissues. Theimplantswith
250- m poreshadthestrongestbiomechanical strengthsofallthematerial s(P<0.01)at8weeksand12weeksaftertheopera-
tion. Conclusion Theporesizeoftheporousi mplantsdeci desthebehaviorofboneregeneration,andD,L-PLApolymerwith
250- m poresproducesthemostdesiredeffects.

Key words: D,L-polylacticacid;poresize;bonedefect;boneregeneration
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Fig.1 Radiograph of control group 12 weeks after operation
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Fig.2 Radiograph of the implant with 250- m pores 12 weeks after operation

Fig.3 Radiograph of the implant with pore size of 75 m 12 weeks after operation
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Fig.4 Histological examination of the implantwith pore size of 250 m 12

weeks after operation (HEstaining, 200)
5 12 HE, 200

Fig.5 Histological examination of control group 12 weeks after operation
(HEstaining, 200)
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Tab.1 Three-point bending test of the rndius in rabbits
8 and 12 weeks after imlantation with 3 different
materials MPa, n=4, Mean SD

Poresi zeof Anti-bendingintensity

implants( m) 8weeks 12weeks
250 223 2.7* 29.8 3.1*
400 178 25 250 2.7
750 134 2.6* 204 2.6*

*P<0.01vs implantswithporesizeof 750 m;*P<0.05
vs implantswithporesizesof250and400 m
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Fig.6 Observation of the structure of the material with
pore size of 250 m under scanning electron
5 microscope 200
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