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Abstract:
A biosensor that could detect biological pathogens in contaminated drinking water would be very
useful for preventing illnesses caused by these pathogens. The objective -of this work has been to bind
anti-bodies for a bacterial pathogen to a Quartz Crystal Microbalance (QCM) in order, to make such a
biosensor. A QCM is one of the most popular devices that can be used as a transducer for a biosensor
because it is very small, inexpensive, portable, rapid, and has utility in a flow cell, and minimal
plectrical and electronic requirements. The QCM is one type of acoustic wave sensor that can
propagate in a specially cut crystal. This crystal will oscillate with changing frequency when the
surface changes in an alternating electric potential. When the mass is increased, it will decrease the
oscillation frequency so when molecules adsorb to the QCM surface, the frequency in the output signal
will decrease.

In order to make an effective biosensor, a self-assembled monolayer was grown on the QCM surface.
This SAM contains a thiol-terminated acid having an amide bond with an adipic dihydrazide terminus.
The dihydrazide is then reacted with antibody to covalently bond the antibody to a gold surface.

X-ray photoelecton spectroscopy (XPS) and angle dependent XPS (20,40, 60 and 80 degrees) have
been used to confirm the binding of Au-S in alkane and acid thiol, and the presence of amide group in
adipic dihydrazide and antibody. XPS not only confirmed the binding to the surface, but also has been
used to observe thickness and orientation of layers. In addition, hydrated and dehydrated QCM were
observed for the orientation of antibodies.

XPS analysis, elution with tween20, and performance of the QCM sensor tests all confirm that the
antibody is covalently bound to the acid thiol surface but not to the alkane thiol surface. The QCM,
which were reacted with acid thiol, dihydrazide and antibody, showed a significant drop in frequency
when exposed to solution containing the antigen. The results indicated that the method developed is
effective for making a biosensor capable of detecting bacterial toxins in water. 
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