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Abstract:

This study consisted of two parts. The objective of the first part is to improve the hydrophilic
property of microfluidic device or microchip made of polydimethylsiloxane (PDMS). The surface of
microchip channel is modified by polyelectrolyte multilayers (PEMs) to obtain more reproducible and
controllable electroosmotic flow (EOF) and to tune the adsorption of bovine serum albumin (BSA).
The studied parameters are the types of polyelectrolyte, the numbers of coated layers and pH of the
BSA solution. Poly(diallyl dimethyl ammonium chloride) (PDADMAC) and poly(sodium 4-
styrenesulfonate) (PSS) as a strong polyelectrolyte pair, and chitosan and alginate as a weak
polyelectrolyte pair were chosen in this study. Contact angle measurements were used to monitor the
hydrophilic property of the modified PDMS substrate. The hydrophobicity of PDMS coated with
PDADMAC as the outestmost layer was found to be higher than the one coated with PSS as a top
layer. The hydrophilic property of chitosan/alginate modified PDMS was enhanced comparing to
surface modifying with PDADMAC/PSS. Furthermore, the fully coated surface with the PEMs is
required more than 8-10 coated layers. The effects of PEMs-coated microchip on EOF were also
investigated. In comparison with uncoated device, the EOF obtaining from PSS-coated microchannel
was higher than the uncoated channel. In addition, the EOF of (PDADMAC/PSS), layer-coated
channel was stable after performing 100 runs at pH 3, 7 and 11. The adsorption of BSA on the
unmodified PDMS surface was controlled by the pH values of BSA solution and buffer concentration.
At pH around isoelectric point of BSA (IEP ~4.8), the maximum amount of absorbed BSA on
unmodified PDMS via hydrophobic interaction was observed. The amount of BSA adsorbed on the
PDMS surface was found to be higher for 1 mM PBS buffer. The effect of the different charged
surface was studied. Based on the ATR-FTIR results of PDADMAC/PSS systems for all pH conditions,
we found that BSA molecule can be adsorbed on oppositely charged surface, via electrostatic
interaction. The amount of adsorbed BSA on PDADMAC/PSS was more than amount of BSA on
unmodified PMDS at all pH values. Amount of adsorbed BSA increased with the increase in the

numbers of coating layer and thickness of the thin film. However, the amount of adsorbed BSA on the
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like-charged surface was found to be smaller comparing to unmodified PDMS. Comparison with
strong polyelectrolyte system, the little adsorbed BSA was measured on the chitosan/alginate film.
For the second part of this study, the measurement of BSA was investiaged using microfluidic device
employing the PEMs-gold nanoparticles microelectrodes, developed in our laboratory as the

detector.
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