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”QObservation and evaluation for molecular assembly and cells using scanning probe microscopy”

( ® § ) Scanning Probe Microscopes (SPM) is a microscope for obtaining 3-D images of a sample surface
at a high resolution. In the semiconductor industry, SPM is used as one of the established evaluation techniques
and makes a large contribution to the semiconductor production. In the field of polymer science, it is used for
the measurement method of material properties as well as surface topographies in various stages of the
functional material development. However, the application of SPM to biological samples is limited, although
the SPM’s capability of measuring samples in air and liquid has been regarded quite promising compared with
the electron microscopy which requires vacuum.

This thesis deals with SPM measurements of biological samples which is yet to be established. The target
samples are structural protein, synthesized peptide, lipid membrane, and living cells. For these samples, 1)
observation methods, which include sample preparation and measurement parameter settings, 2) kinds of
information to be acquired, are clarified for the purpose of making the SPM observation of biological samples
easier and contributing to application studies of biology.

Appropriate selection of substrates for sample led success of the observation of the protein and synthesized
peptide. For liposome particles, they were fixed to substrates by applying immunochemical reaction, and
images were successfully obtained in liquid for the first time. Also effects of benzalkonium chloride, which is
often included in eye drops as preservative, on the cultured corneal epithelial cells were evaluated by e xposing
the samples to benzalkonium chloride and continuously making AFM measurements for one hour.

With the advancement of SPM instruments, observations of various biological samples were made possible,
and their 3-D surface information and mechanical properties became available, which are not possible with
other microscopes. The development of the sample preparation and measurement techniques were also
indispensable for the successful observations. It can be expected that SPM continues to make a large

contribution as the evaluation technique for bio-materials.

ifi% - FRSCEFIE. 320005 & BEC3005E 4 1E TS T 20, & L <IEIELB00FEZ 1R L T< 7230,

Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800 Words
(English).

HE  MXESIE HTRIF—FURTI(T2R2) IZTA X =y MARINET O T, AR ATRRRHPHONE TER L TTZEN,

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).



