




135

impedance measurements were done on both the SAMs and fibronecin adsorbed SAMs to 

understand the properties and interactions with the cells (not yet analyzed). The cells 

grown on fibronecin adsorbed SAMs did not survive predominantly due to improper 

sterilization method used. Analyzing the impedance data and culturing o f cells on protein 

surfaces would be very helpful for developing better CCPs.

The cell culture experiments using HDFs in this work comprised o f determining 

viability, functionality (Type-I collagen synthesis) and proliferation o f cells. It would also 

be helpful to determine the relative rate o f collagen synthesis compared to its total 

synthesis. This rate could be estimated by counting the radioactivity found in the 

supernatant fraction containing collagenase sensitive material, and the radioactivity 

precipitated by collagenase resistant proteins. The effect o f serum on the cell behavior 

could also be carried out to understand the interactions between cells and the extracellular 

matrix. Cells can be seeded on SAM substrates in the presence o f DMEM containing 

reduced serum (1% FBS), normal serum (10% FBS) or enhanced serum (20% FBS). 

Presence and distribution o f proteins secreted onto or adsorbed by SAM substrates can 

then be assessed using a suite o f antibodies to ECM proteins, cytoskeletal and membrane 

proteins, and immunocytochemistry can be used to map the character and composition of 

SAM-modified surfaces. Also, the cytoskeletal, focal adhesion and integrin expression 

play an important role in signal transduction and integrin-mediated cell attachment. These 

can be determined by using fluorescent-labeled phalloidin, vinculin and integrin 

antibodies with a secondary antibody conjugated to fluorescein.

The other part o f this dissertation is comprised o f neuronal culture on SAMs 

modified platforms. Even though the viability o f cells was maintained for a period of
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seven days, the full potential o f neurons was not realized using the set o f SAMs used in 

this work. This work could be accomplished by incorporating a promising technique of 

covalently attaching protein-derived peptides such as the YIGSR and IKVAV sequences 

onto chemically modified ITO substrates because they have shown to promote better 

neural cell adhesion. Also, surfaces modified with the extended amino acid sequences 

such as CDPGYIGSR and CQAASIKVAV have been shown to have an improved 

cellular response, relative to shorter sequences of YIGSR and IKVAV. It would be of 

great importance to try some o f these peptides and also that modified with additional 

amino acid sequences.

Hepatocyte culture has not been studied on SAM-modified substrates previously; 

therefore, these studies could establish a foundation for further analyses of cellular 

response. This work primarily concentrated on the short-term cell response studies of 

hepatocyte culture on these substrates. Long-term responses o f hepatocyte 

biocompatibility, viability and phenotypic maintenance would provide further evidence 

of the substrate influence on cellular response. Variation o f the monolayer chain length 

has an influence of SAM properties and hence cellular attachment. Study o f hepatocyte 

response on molecules having identical end groups but varying chain lengths would 

permit us to reach a consensus on the choice o f an ideal monolayer having an end group 

and chain length which would facilitate optimal cellular response. Also the use of 

peptides which can specifically recognize the cell binding sites on the hepatocyte surface 

will greatly enhance the SAM technique. These peptides can be coupled to the SAM end 

group using basic chemistry. Some of the peptides that could be considered include RGD 

(Arg-Gly-Asp), YIGSR (Tyr-Ile-Gly-Ser-Arg), PHSRN (Pro-His-Ser-Arg-Asn). The
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tripeptide RGD, is present in all major extracellular matrix (ECM) proteins (fibronectin, 

collagen, laminin) and has been shown to enhance adhesion and spreading of fibroblasts, 

endothelial cells and smooth muscle cells. PHSRN, a cell binding sequence found only in 

fibronectin, has been known to act synergistically with RGD for cell adhesion. YIGSR, a 

peptide derived from the laminin B1 chain, interacts with the 67 k Da laminin binding 

protein and was found to promote adhesion and spreading of large number of cell types 

including endothelial cells, fibroblasts and smooth muscle cells. Another aspect which 

should be considered is the use o f co-cultures. Co-cultures o f hepatocytes with other cell 

types like fibroblasts, epithelial cells, nonparenchymal cells and also stem cells have been 

found to enhance the hepatocyte functionality. This could be established on SAM- 

modified surfaces to study cell-cell and cell-substrate interactions in detail at the 

molecular level.

The fabrication o f a 3D bioreactor was used to analyze the LDH leakage from the 

HDF cells. The same system can be used for other cell types, most importantly, 

hepatocytes, for drug toxicity screening, by analyzing the metabolites using high 

performance liquid chromatography (HPLC). Neurons can also be grown on these SAM- 

modified microchannels and the neurite outgrowth can be directed within the channels. 

Thus, there is much scope towards this research, which needs to be explored.
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