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Intermolecular Interaction Measuring Apparatus Using Reflectometric Interference Spectroscopy
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Abstract

In recent years, the need to measure intermolecular inter-
actions relating to biomolecules such as protein, nucleic
acid, sugar, and lipids has grown. In response, Konica Minol-
ta, taking advantage of its accumulated optics and micro-
fabrication technologies, developed the MI-Affinity, an inter-
molecular interaction measuring apparatus utilizing
reflectometric interference spectroscopy (RIfS). The MI-Af-
finity went on the market in April, 2010.

The MI-Affinity utilizes the interference of light as its prin-
ciple of the measurement. The MI-Affinity can measure such
a typical interaction between biomolecules as antigen-anti-
body reactions. At the same time, the characteristics of in-
terference allow the device to measure interactions be-
tween objects on a micron scale, such as a biological cell.

In this report, we explain intermolecular interaction, we
outline the RIfS system, and we present the results of mea-
suring an intermolecular interaction such as the antigen-an-
tibody reaction.
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Fig. 1 Noncovalent molecular interaction.
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Fig. 2 Thin film simulation model.
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Fig. 3 Result of thin film simulation.
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Fig. 4 Complete RIfS system.
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Fig. 5 Disposable sensor chip and flow cell.
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Fig. 6 Monitoring of measurement.
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Fig. 7 Analysis of measurement data.
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Fig. 8 Preparation of a biotinylated sensor chip.
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Table 1 Elementary analysis of the sensor chip by XPS.

Element

Unmocified 16. 9% 18.8% 37.7% 26.7%
sensor chip 0.0% | 18.8% 20.7% | 6.0%
Amino-silanized 32. 2% 25.7% 20. 4% 21.8%
sensor chip 3.0% | 22.7% 14.8% | 7.0%
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Fig. 9 Schematic protocol of antigen-antibody interaction by RIfS.
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Fig. 10 Binding of streptavidin, biotinylated anti-AFP antibody, and AFP
to the sensor chip.
Blue curve: immobilized antibody;
Red curve: unimmobilized antibody.
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