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Abstract

Cell therapy, using mesenchymal stem cells (MSCs), can be used to treat many
human diseases. This can be achieved by the optimized in vitro cell culture.
Polystyrene (PS) has been used as a popular culture vessels for microbes due to its
excellent durability, good optical and non-toxicity. However, PS itself is unsuitable
for eukaryotic cell culture. It is necessary to modify surface to support cell
proliferation, expand cell adhesion and increase cell yields.

First section, a 13.56 MHz inductively coupled discharge plasma reactor with
mixture of N, and noble gas (Ar and He) and NH3 and noble gas were used. This was
expected to introduce the N-containing functional groups such as amine (-NH,)
groups on PS surface and enhance the cell adhesion and growth of Wharton’s jelly
mesenchymal stem cell (WJMSCs). The presence of —NH; on the PS dish surface
were revealed by X-ray photoelectron spectroscopy and Fourier transform infrared
spectroscopy. The nitrogen- and oxygen-containing groups e.g. amine, amide and
carbonyl groups, up to 9.0%, were introduced by N-containing gas plasma on to PS
surfaces were clearly the key factors which enhanced WJMSCs attachment and
stemness stability.

Second section, we reported the covalent grafting of silk sericin protein onto
plasma modified-PS surface. Films of amorphous carbon (a-C) was deposited on PS
surface using a DC magnetron sputtering system was used as an intermediate layers.
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UV-vis absorbance of the released-sericin solution showed the effect of a carbon-
based intermediate layers can slow down the release rate of sericin compound into the
phosphate buffer solution. X-ray photoelectron spectrum revealed that the covalent
linkage between bioactive silk protein molecule and carbon film surface onto PS
surface. Finally, modified-PS dishes were used for human MSCs culture in animal

serum-free condition.



