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ABSTRACT

The main aim of this research project is to control dimensions and 

microporosity of porous poly(L-lactide-co-�-caprolactone), PLC tubes for use as a 

temporary scaffold in reconstructive nerve surgery.  PLC was synthesized by ring-

opening polymerization (ROP) at 120 �C for 72 hours using 0.1 mole% stannous 

octoate and 0.01 mole% 1-hexanol as the initiating system.  The PLC random 

copolymer (LL:CL = 49:3:50.7 mole%) was amorphous with an intrinsic viscosity, 

[�], of 1.01 dl/g in chloroform at 25�C.

The PLC nerve guides tubes were prepared by different techniques such as 

dip-coating, dip-coating/phase immersion precipitation, dip-coating/porosifying agent 

leaching, dip-coating/phase immersion precipitation/ porosifying agent leaching and 
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pore distribution = 0.83 and porosity = 46.8 %) could be prepared via dip-
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coating/phase immersion precipitation/poly(ethylene glycol), PEG leaching 

techniques.  The suitable condition for preparation PLC porous tubes was as 

following. PLC and PEG- wM 8,000 solution (85:15 %wt) using chloroform as 

solvent was dip-coated on the K-wire mold and then immersed into 50:50 v/v of 

DMF: 1,4-dioxane as mixed-solvent for 5 mins.  After that the polymers coating were 

immersed into water as non-solvent bath at 30�C for 1 day and dried in vacuum oven.  

A three-component phase diagram (copolymer-solvent/non-solvent) could explain the 

creation of a porous structure during the solvent evaporation. Electrospinning 

technique was also used to fabricate PLC porous nerve guides in this research.  The 

optimal electrospinning condition to produce consistent and uniform nanofibers from 

PLC was 14% w/v polymer concentration in 7:3% DMC:DMF, 15 cm of distance 

between the needle and collector, 15 kV of applied electric field strength.  It was 

found that PLC electrospun tubes with the interconnect pore were produced by 

electrospinning technique.  The thickness and porosity of this tube were 218±20 nm 

and 60.4 % respectively.  However, the nanofibers in electrospun PLC tubes which 

produced form this condition were agglomerated after spun for 3 weeks that are not 

suitable for use as nerve guides.  

The in vitro hydrolytic degradation of porous PLC tubes prepared by dip-

coating/phase immersion precipitation/ poly(ethylene glycol), PEG leaching 

techniques and non-porous PLC tubes prepared by dip-coating were evaluated by 

immersion in a phosphate buffer saline (PBS) solution at pH 7.40 and a temperature 

of 37.0 �C in an incubator for 25 weeks.  The porous tubes degraded faster than the 

non-porous PLC tubes because of the water can be diffused rapidly into the porous 

tubes.  The pH change of PBS solution basically synchronized with the weight loss of 
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the tubes.  The difference in the property loss profiles as described by autocatalysed 

simple hydrolysis preferentially of ester bonds demonstrates the sensitivity of 

biodegradability to changes in porosity.  From the SEM micrographs, hydrolytic 

degradation was considered to proceed via surface rather than bulk erosion, leading to 

surface microcrack formation and ultimately fragmentation.  The introduction of 

porosity of nerve guides is important to control the degradation rate, which is 

expected to improve the efficiency of nerve repair.
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