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QCM biosensor for the determination of haptoglobin

Sung-Il Kim, Hyeon-Jeong Lee*, Soon-Hyuk Park*, Hyun-Soo Bhang*,
Jin-Ah Lee*, and Suk-Jung Choi'

Abstract

The purpose this research is to develop QCM (quartz crystal microbalance) biosensor for the determination of
haptoglobin. Haptoglobin is an acute-phase protein with a hemoglobin-binding activity and has a potential to be used as
a biomarker for infection or cancer. Haptoglobin level in milk has been used for the diagnosis of cow mastitis. In this
study, anti-bovine haptoglobin antibody or bovine hemoglobin was chemically immobilized on the surface of the QCM,
and the resulting sensor chips were tested for their response to samples containing haptoglobin at different concentrations.
Concentration dependent frequency change was observed with both of the sensor chips. Especially, the sensor chip
containing anti-bovine haptoglobin antibody showed sufficient sensitivity in the concentrations typicaily observed in the

cows with mastitis.
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Fig. 1. Schematic diagram of the QCM biosensor system
used in this experiment.
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Fig. 2. Stability of the QCM biosensor system: (a) stability

when QCM is in the air, (b) stability when QCM
is in contact with flowing buffer at a flow rate of
50 w/min.
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Fig. 3. AFM analysis of QCM surface: (a) surface of a bare gold electrode, (b) electrode surface after SAM formation,
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(The curve represents an average of two experiments
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