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We performed a basic experiment for rapid, on-line, real-time measurement of HBsAg by using a surface plasmon
resonance biosensor to quantify the recognition and interaction of biomolecules. We immobilized the anti-HBsAg
polyclonal antibody to the dextran layer on a CM5 chip surface which was pre-activated by N-hydroxysuccinimide for
amine coupling. The binding of the HBsAg to the immobilized antibody was measured by the mass increase detected
by the change in the SPR signal. The binding characteristics between HBsAg and its antibody followed typical
monolayer adsorption isotherm. When the entire immobilized antibody was interacted, there was no additional,
non-specific binding observed, which suggested the biointeraction was very specific as expected and independent of
the ligand density. No significant steric hindrance was observed at 17.6 nm/mm® immobilization density. The
relationship between the HBsAg concentration in the sample solution and the antigen bound to the chip surface was
linear up to ca. 40 pg/mL, which is much wider than that of the ELISA method. It appeared the antigen-antibody
binding was increased as the immobilized ligand density increased, but verification is warranted. This study showed the
potential of this biosensor-based method as a rapid, simple, multi-sample, on-line assay. Once properly validated, it can
serve as a more powerful method for HBsAg quantification replacing the current ELISA method.
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Z9 NHS ester22 @43l A|ZHTHT).
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Figure 1. The sensorgram of anti-HBsAg polyclonal antibody immobilization. (a): low-density, (b): high-density immobilization. A: baseline, B:

EDC/NHS activation, C: after activation, D: ligand binding, E: after ligand binding, F: deactivation, G: after deactivation.
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Figure 2. Time-course profiles of HBsAg and anti-HBsAg antibody
interactions at various HBsAg concentrations. (A): low-density chip
(Fc 2 - Fc 1), (B): high-density chip (Fc 4 - Fc 3).
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Figure 3. Relationship between HBsAg concentrations in the fluid
phase and the HBsAg mass interacted to the immoblized antibody.
(A) Low-density, and (B) High-density immobilization.
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Figure 4. Double-reciprocal plots to determine the maximum mass of
HBsAg interacted with the immobilized antibody. (A) Low-density,
and (B) High-density immobilization.
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Figure 5. The effect of regeneration buffer compositions on removal
of the bound HBsAg. 1: 10 mM glycine (pH 2.2), 2: 10 mM
glycine (pH 1.7), 3: 50 mM HCl, 4: 50 mM HCI + 1M NaCl, 5:
100 mM HCl, 6: 1 mM NaOH, 7: 5 mM NaOH, 8: 10 mM NaOH,
9: 25 mM NaOH, 10: 25 mM NaOH + 1 M NaCl, 11: 50 mM
NaOH, 12: 50 mM NaOH + 1 M NaCl.
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