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ABSTRACT : The adhesion and proliferation of mammalian cells on polymeric biomaterials depend on the
surface characteristics such as wettability, chemistry, charge and roughness. In order to recognize the correlation
between the adhesion and proliferation of human bone marrow derived stem cells (BMSCs) and surface property,
radio frequency generated plasma treatment on low density polyethylene (LDPE) has been carried out. The
modified LDPE surfaces were characterized by measuring the static water contact angle. The adhesion and
proliferation of cells on LDPE films were characterized by cell counting and reverse transcription-polymerase
chain reaction (RT-PCR). The water contact angle of the film surface decreased with plasma treatment time.
Proto-oncogenes (c-myc, c-fos) and tumor suppressor gene (p53) showed maximum expression with contact
angle of 60 ~70° range of LDPE film. By cell counting, we confirmed that the rate of cell proliferation appeared
the higher on the film surface of the contact angle of 60~70°. We concluded that the surface wettability is an
important role for the growth and differentiation of BMSCs.

Keywords : LDPE film, plasma treatment, surface wettability, contact angle, proto -oncogene, tumor suppressor
gene.
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Figure 1. Schematic diagram of plasma treatment apparatus.

Table 1. Plasma Treatment Conditions of LDPE Film

contact plasma

0 cell LDPE film
angle (°) treatment (s)
samplel 90 0 thickness :
sample 2 70 0.8 h-BMSCs 0.22 mm.
sampie i gg ; (P6) diameter :
sample AN 0 (1 X10° cells/film) ~ 5.00 cm
sample (culture well)
sample6 30 20

0, Rame-Hart, Inc. USA)E AHE3}e] A3l on, 7 AF
o] o ER P 71ou REo| £F4 4 pLE wojma]
% HAE:4E 436
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Table 2. RT-PCR Primer Sequence

target rimers size of
gene P product(bp)

5-TCCAGCTTGTACCTGCAGGATCTGA-3' gty 39
5-CCTCCAGCAGAAGGTGATCCAGACT-¥
ofos 5-AGACAGACCAACTAGAAGATGA-3Y 6bp 40
5-AGCTCTGTGGCCATGGGCCC-3'
5-CAGCCAAGTCTGTGACTTGCACGTAC-3'
5-CTATGTCGAAAAGTGTTTCTGTCATC-3'
5-ACTACCTCATGAAGATCCTC-3'

5-CTAGAAGCATTTGCGGTGGACGATGG-3'

c-myc
p53 293bp 40

p-actin S566bp 41
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Figure 2. Contact angle of LDPE film following plasma treat-
ment time; (a) contact angle of LDPE film following plasma
treatment time and (b) aging effects of contact angle of LDPE film.
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Figure 3. Growing cell number and proliferation rates of mesen-
chymal stem cell onto different wettability LDPE; (a) growing cell
number of mesenchymal stem cell and (b) proliferation rates of
mesenchymal stem cell.
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Figure 4. Agarose gel electrophoresis; (a) h-BMSCs culture in
monolayer M (marker), 1 (c-myc, 338 bp), 2 (c-fos, 366 bp), 3 and
4 (p53, 293 bp), (b) 1 day culture F-actin (566 bp), c-myc (338
bp), c-fos (366 bp) and p53 (293 bp), M (marker), 1 (90°), 2 (70°),
3 (60°), 4 (50°), 5 (40°) and 6 (30°) and (c) 2 days culture S-actin
(566 bp), c-myc (338 bp), c-fos (366 bp) and pS3 (293 bp).
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