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DEVELOPMENT OF MICROPOROUS CALCIUM PHOSPHATE COATED
NERVE CONDUIT FOR PERIPHERAL NERVE REPAIR

Jong-Ho Lee?, Soon-Jeong Hwang!, Won-Jae Choi*, Soung-Min Kim*4, Nam-Yeol Kim*, Kang-Min Ahn*,
Hoon-Myung*, Byoung-Moo Seo?, Jin-Young Choi*, Pill-Hoon Choung*, Myung-Jin Kim*,
Hyun-Man Kim?, Kyung-Pyo Park?, Joong-Soo Kim?
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This study was performed to develop a useful nerve conduit which provides favorable environment for Schwann cell viability and
proliferation. Milipore membrane of 0.45¢m pore size was selected because it permits nutritional inflow from the outside of the conduit
and prevents from invading the fibrotic tissue into the conduit. The membrane was rolled and sealed to form a conduit of 2mm diame-
ter and 20mm length. To improve the axonal regeneration and to render better environment for endogenous and exogenous Schwann
cell behaviour, the microgeometry and surface of conduit was modified by coating with thin film of calcium phosphate.

Cellular viability within the conduit and attachment to its wall were assessed with MTT assay and SEM study. Milipore filter conduit
showed significantly higher rate of Schwann cell attachment and viability than the culture dish. However, the reverse was true in case
of fibroblast. Coating with thin film of low crystalline calcium phosphate made more favorable environment for both cells with minimal
change of pore size.

These findings means the porous calcium phosphate coated milipore nerve conduit can provide much favorable environment for
endogenous Schwann cell proliferation and exogenous ones, which are filled within the conduit for the more advanced strategy of
peripheral nerve regeneration, with potential of reducing fibrotic tissue production.
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Fig. 1. Nerve conduit (diameter 2mm, length 20mm)
made with Millipore membrane
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Fig. 3. SEM photograph of Millipore membrane(x100)
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Fig. 4. SEM photograph of calciun phosphate coated
Millipore membrane(x100)

Fig. 5. Primary cultured S-100 positive cells indicating
Schwann cells(x100)

Fig. 6. Phase-contrast microscopic view of primary
culture showing proliferating Schwann cells(x100)
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Table 1. Cell viability of fibroblast and Schwann cell
(0D, 570nm)

control coated noncoated
Fibroblast

(373 cel line) 1.07+0.053 0.85+0.055 0.59+0.085
Schwann cell 0.27+0.025 0.45+0.042 0.36+0.046
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Fig. 8. Cell viability test of Schwann cell
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Fig. 9. NIH 373 cell in coated MF(SEM, x1000)
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Fig. 7. Cell viability test of fibroblast(NIH 3T3 cell)

Table 2. Cellular adhesion of fibroblast and Schwann cell
(cell number/600x500 #m)

control coated noncoated

Fibroblast
(373 cell line) 85.38+23.53 52.54+14.35 23.29+7.24
Schwann cell 22.38+14.24 38.21+7.05 24.36+5.55

B w1

Fig. 10. Schwann cell in coated MF(SEM, x1000)
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Table 3. Materials used for nerve regeneration conduits®

Polymeric materials
Nonabsorbable materials

Nonporous
Ethylene-Vinyl Acetate Copoymer(EVA)
Polytetrafluoroethylene(PTFE)
Polyethylene(PE)
Silicone elastomers(SE)
Polyvinyl chloride(PVC)

Microporous
Expanded polytetrafluoroethylene(dPTFE)
Millipore (cellulose filter)

Semipermeable

Polyacrylonitrile(PAN)
Polyacrylonitrile/Poly vinyl chloride(PAN/PVC)
polysulfone(PS)

Piezo electric
Poly vinyl idene fluoride(PVOF)
PTFE-electret

Release of trophic factors
Ethylene vinyl acetate(EVEA)

Absorbable Materials
Polyglycolide(PGA)
Polylactide(PLLA)
PGA/PLLA blends
Polycaprolactone(PCL)

Metals

Stainless steel

Tantalum

Biological Materials
Artery
Collagen

Hyaluronic acid derivatives
Mesothelial tubes
Vein
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