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Determination of Human Serum Albumin Using a Biosensor System
Constructed with Piezoelectric Quartz Crystal
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Abstract

It has been known that a small amount of serum albumin (30 £ g/m#) is detected in
urine at the early stage of diabetes mellitus due to diabetic nephropathy and it is called
microalbuminuria. First we tried to develop a biosensor system with a quartz crystal
microbalance for simple and rapid detection of such serum albumin. At first, osci-
llation of the quartz crystal microbalance was not stable in ion-containing solutions
such as urine. Then we constructed a flow cell, in which only one side of the electrodes
of a piezoelectric quartz crystal is in contact with the liquid. As a result, oscillation was
stable and human serum albumin (10 £g/m#) was detected with the quartz crystal on
which anti-human serum albumin was coated via polyethylenimine. Using this system,
we can monitor microalbuminuria, conveniently and rapidly.
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Fig.1. Schematic diagram of electric circuit con-
structed with transistor-transistor logic
circuit (TTL) (A) and Piezoelectric
Quartz Crystal (B).
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Fig.2. Flow cell (A) and Schematic diadram of
experimental system (B). Various solu-
tions were applied to piezoelectric quartz
crystal, which the one side of electrode is
contact with the liquid by peristaltic pump.
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Fig.3. Resonant frequency response in 0.5M NaCl
solution. Both sides of electrode are in
contact with the liquid.
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Fig. 4. Resonant frequency response in 0.5M NaCl
solution. Only one side of electrode is in
contact with the liquid.
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Fig.5. Typical time course for the frequency
change of the crystal when the concentra-
tion of NaCl is changed.

NaCl concentration (M): (1) 1.0, (2) 0.5
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Fig.6. Typical time course for the frequency
change of the crystal when the concentra-
tion of NaCl is changed.

NaCl concentration (M) : (1) 0.5, (2) 1.0,
3 1.5 @20
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Fig.7. Typical frequency change on the addition of
HSA or BSA to the crystal immobilized
with anti-HSA.

Concentration (¢g/m£): BSA 100, HSA 10
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