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ABSTRACT

According to the low efficiency of cell attachment and proliferation on commercial polystyrene (PS)
dishes, scaffold with porous structure on the polystyrene dish is required to improve the cell
attachment and proliferation efficiency on the dish. The scaffold with porous structure was
fabricated from a solution of powdered silk fibroin by plasma grafting polymerization technique.
Argon plasma was utilized by a 13.56 MHz capacitively coupled discharge (CCP) reactor at
working pressure of 100 mTorr. The proper treatment time and rf power was set to 10 minutes and
100 watts, respectively. The results showed the uniformly and highly distributed of porosity of
fibroin scaffold on the PS dish surface. The scaffold thickness was 3.53 % 0.05 microns and 6.45 +
0.07 microns for 1 layer and 2 layers, respectively. FTIR was performed to investigate the chemical
bonds between fibroin and the PS surface. Untreated PS showed the peak of C-H bond and the
broad peaks of aromatic C=C, which indicated the main structure of a long chain hydrocarbon and
aromatic ring of PS structure. In the case of untreated PS + fibroin and treated PS + fibroin, the
protein conformation was determined by identifying the peak position of amide I, II and III
corresponding to C=0, N-H and C-N stretching, respectively. UV-Vis absorption peak of released-
protein in PBS solution revealed that the untreated surface had higher releasing rate than the treated
surface. This implies that the treated surface generates covalent bond between fibroin molecules and
active sites on surface can slow down the release rate of fibroin into the solution. Furthermore,
adipocytes showed higher viability on the surface of modified dish with scaffold. These results

suggest that the scaffold can enhance the cell proliferation efficiency.



