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Abstract

Abstract

Microfluidic chip is an interdisciplinary field. From the point of view of
physical chemistry, one of the prominent characters is that surface phenomena
will dominate many performances in micro-system, because the unit scale in
microfluidic chip is from sub-millimeter to micrometer. Therefore surface
modification is very important, it is a significant tool and means to discover
this special micro-world.

The main purpose about this thesis is to explore some new methods and
technologies about unit manipulation in microfluidic chip by means of some
special surface phenomena in micro-scale. The major work includes:

1. A method was developed for surface modification and bonding of
PDMS fabricated microfluidic replicas by oxygen plasma under medium
vacuum. We measured the changes of PDMS hydrophilic/hydrophobic nature
and EO mobility in PDMS microchannel after modification. The most
important result is that when two PDMS replicas are modified by oxygen
plasma under this condition, they can be directly bonded irreversibly and the
bonding intensity is stronger than their own intensity. When the
electrophoretic experiments were carried out in bonded CE chip by using this
new method, we found that there was no leakage during the process of
electrophoretic separation and even during the process of buffer infusion
driven under high pressure.

2. A chemical method by using graft polymerization induced by UV was
developed for surface hydrophilic modification of PDMS, and we put forward
a new opinion about the principle of graft polymerization. It was found that the
modified PDMS microchannels could exhibit good EOF performance and it
can maintain for several months. Hydrophobic/hydrophilic patterns were also
constructed through modifiying open channels in PMDS by using this method,
and based on this patterns we set up a simple kind of open microfluidic
system.

3. We fabricated some instruments to characterize several electrochemical
properties of nano-filter membrane. Based on this research we explored
preconcentration technology driven by electric field in microfluidic chip, the
results exhibited that it could be concentrated over 20 times.

Key words: Microfluidic chip; PDMS; Surface modification
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