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Z5: 8§ 45 x| ool ZHEKPLLA) ARAAE AlFstaL HE 7o) AXA Y 28t 7IAA 54
A Qs AR o]l& 4 FEHA date] Alxw AAAeL vwagith EEAE T PLLA &8A7F &
Z7] 2 thololA AfFskes AlRte] BEAY FAE HR HAATE A dA|steiof HA 9 PLLA AA|A 9
TEE & F UASS RIS PLLA AAA Y] 725 FA817] YA dEAle] S 10 wi% o|st= 24
glof &} PLLA AAAH Y] th8 %= PL A°] =71 AFA 7P & FEFE TS & F AAJT &
& AF x| 9ste] ol AAA = dnkHoR § FEH ot AxE AAARG thh @ s
ZEA e Wy 2710] 2He ofste] Az é‘-fi E]’o A71¢} v A4S 7Y FAl 58 ZAH 58S 7L
A 7 Z2] A AY(hard tissue regeneration) & 0. 2 Al-g-o] 71sst Ao g AlmH.

Abstract: Mt extrusion foaming process for the preparation of poly(L-lactic acid) (PLLA) scaffolds was carried out and
the effects of foaming conditions on the pore structure of PLLA scaffolds and their mechanica properties were in-
vestigated. The porosity and mechanical properties of fabricated scaffolds were compared with the scaffolds obtained from
the st leaching method aswell. 1t was found that the optimum pore structure was achieved when the PLLA melt was kept
in extruder for the maximum decomposition time of blowing agent. In order to maintain the proper scaffolds structure, the
blowing agent content should be less than 10 wt%. It can be concluded that melt extrusion foaming process alows for the
production of scaffold having higher mechanica properties with reasonable pore size and open cell structure for hard tissue
regeneration even though it has less porosity than scaffolds made by sdlt leaching process.

K eywor ds: biodegradable polymers, poly(L-lactic acid), scaffolds, melt extrusion foaming, blowing agent.
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Figure 1. SEM microphotographs of PLLA scaffolds obtained by the melt extrusion foaming process at (a) 190, (b) 210, (c) 230, and (d) 250 T

(blowing agent content: 5 wt%, screw rpm: 10).
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Figure 2. TGA thermogram of blowing agent used in this study (a)
isothermal spectrum and (b) differential spectrum.
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Figure 3. Relationship between the residence time of PLLA melt in
the extruder and the maximum decomposition time of blowing agent
at various blowing temperature.
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Figure 4. Effect of the residence time of PLLA melt in the extruder on
the pore structure of PLLA scaffolds(blowing agent: 5 wt%, tem-
perature: 210 C). () 10, (b) 20, (c) 30, and (d) 60 rpm.

Figure 5. Effect of the blowing agent content on the pore structure of
PLLA scaffolds (screw rpm: 10, temperature: 210 C). (a) 5, (b) 10,
(c) 15, and (d) 20 wt%.
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Figure 6. Porosity of PLLA scaffolds obtained by melt extrusion
foaming process as a function of (a) blowing temperature, (b) screw
rpm, and (c) blowing agent content.
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Figure 7. SEM microphotographs of PLLA scaffolds obtained by salt
leaching method : (8) pore size : 100~ 150 um, porosity : 85% and
(b) pore size : 100~ 150 um, porosity : 75%.
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