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KOSON  YINGSUKWATTANA:  DEVELOPMENT OF  POLY(L-LACTIDE-CO-
CAPROLACTONE) CONDUITS FOR ENHANCING  PERIPHERAL NERVE
REGENERATION. THESIS PRINCIPAL ADVISOR : SORADA  KANOKPANONT,

Ph.D,, THESIS COADVISOR  SITHIPORN AGTHONG, MD., PhD., 169 pp.

This thesis reported a development of Poly(l-iactide-co-caprolactone) (PLCL) nerve
conduit, and a protein filler with a sustained release feature. Three types of protein fillers,
collagen, type A gelatin, and type B gelatin sponges were crosslinked using various
doses of X-ray argon plasma treatments. Maximum crosslinking degrees were achieved
when using the pressure of 1 mBar/5 pulses of the plasma treatment for collagen and
type A gelatin, and 1 Bar/l pulse for type B gelatin. PLCL conduits were fabricated
using a dip-coating method which had an inner diameter and a thickness of 1.6 mm and
0.6 mm respectively. The unfilled conduits were implanted subcutaneously in Wistar rats
for 0, 2 4 and 8 weeks. The samples were removed for microscopic and molecular
weight changes evaluations. Molecular weight (MJ-of the conduits decreased by 47.45
% after 8 weeks of implantation. vitro cell culture tests indicated the PLCL fims has
relatively no toxics to L929 mouse fibroblasts comparing to zinc sulphate fims which had
been used as a negative control. PLCL conduits with protein fillers absorbed with nerve
growth factor (NGF) were used to connect 10 mm-gap amputated femur sciatic nerves in
Wistar rats. One month after operation, histological evidences showed 2/3 of gelatins-
filled conduits regenerated more axon growths than those of the collagen-filled condlits.
Peripheral nerves were regenerated for at least 6 mm. in length. These works prove the
concept of using filled conduits with controlled release feature to accelerate peripheral
nerve regeneration. Gelatin is a promising conduit filler in this case.
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