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ABSTRACT

Albumin is normally found in the blood circulation system and is filtered by a
functional unit of kidney. Minute amounts of albumin can appear in urine as a
consequence of kidney damage, so called “Microalbuminuria”. A sensitive and
reliable analytical method is required for determining of microalbumin in urine in
order to identify renal dysfunction.

A mass sensitive immunosensor based on quartz crystal microbalance (QCM) was
employed to detect microalbumin concentration in urine samples. The active surface
of this immunosensor was prepared by coating of protein A on silver electrode surface
of 12 MHz AT-cut quartz crystal. Then, anti-human albumin was immobilized on
protein A layer of crystal surface. The sample containing albumin was applied to this
active surface for detection of specific immunological binding. Downward shift of
oscillation frequency was monitored as an indicator of binding event.

The optimal concentration and coating time of protein A to prepare the surface for
immobilization of anti-human albumin was 1.0 mg/ml for 2 hours at room
temperature. The optimal immobilization concentration of anti-human albumin on
protein A layer was 0.05 mg/ml for 2 hours at room temperature.

Microalbumin was detected by a decrease of oscillation frequency in the range 100
- 5000 ng/ml in logarithmic dose response curve. The detection limit of microalbumin
determination was 9.5 ng/ml. There was no statistically significant difference of
results from 64 urine samples (p>0.01) when determined with this immunosensor and
with standard immunoturbidimetric method.

This immunosensor can be kept in a moisture chamber at 4 °C up to 2 months
without reduction of their performance. This was satisfactory from analytical
perspectives, and therefore this method should be suitable to monitor microalbumin in
urine samples.
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