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VISUALIZATION OF ADSORBED BIOMOLECULAR

LAYERS
--ONE OF ELLIPSOMETRIC MICRO-IMAGING APPLICATIONS
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Abstract It is reported that the thickness distribution of adsorbed molecuiar layers of proteins
on top of solids is visualized with ellipsometric micro-imaging tuctnology.

With the development of cell culture and moleculir biology, iho ariificial construction of
biomolecular layers has becorae mare and more atiractive in both research and applications,
especially ultrathin membranes with physiological activity and thickness similar to cell
memtiene. The witrathin membrane with a thickness between 'subnagometer and several
nancwgter is traasparent in visible range, belonging to phase object which results in only a
phase variation of probe light, but no variation of amplitude. It is very difficult to visualize the
thickness distribution of ultrathin membranes.

Ellipsometric micro-imaging is non-destructive and exhibits a high sensitivity to phase
transitions with thin layers. It is capable of imaging local variations in the optical properties
such as thickness due to the presence of different surface concentration of molecule or different
adsorbed molecules. Experimentally, ellipsometric micro-imaging combined conventional
ellipsometry with charge coupled device (CCD) as a detector and images are caught by
computer with image processing technique. It has advantages of high sensitivity to thickness
(resolution in the order of angstrom), big area of view (in square centimeter), high sampling
speed ( more than 25 x 10° pixel/second), and lateral resolution ( in the order of micrometer).
Furthermore it may be used quantitatively to visualize the thickness distribution of monolayers.
It has also shown a potential application in molecular biology and medicine.
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