EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

B E S THSRMBECERL =R 70 B0 EMEEBE100nm T B L X
SARASALDENHREBERTBEHDAT —T

Sub Title

Mounting a standalone AFM head on an inverted DIC microscope stage with X-Y
positional control at 100-nanometer precision for imaging biological samples
deposited on glass slides

Author

& ¥, & =(Furuno, Taiji)

Publisher

BERZE2AFHELETITEES

Publication year

2004

Jtitle

BESZAFHAELE. HARF No.36 (2004. 9) ,p.57- 62

JaLC DOl

Abstract

The atomic force microscope ( AFM ) has proved to be a useful tool to obtain
geometrical information of the surface of objects at better than nanometer spatial
resolution. When imaging by AFM the micron-sized biological objects deposited on
a transparent substrate such as glass coverslip, we encounter the problem that the
cantilever tip must be positioned over that transparent object with sub-micrometer
positional control. It is quite difficult to visualize that transparent object with the
optical microscope built in or externally linked to the AFM head. In this study a
stand-alone-type AFM head was mounted on an inverted Nomarski/DIC optical
microscope, which allowed transparent objects to be imaged together with the tip
almost contacting the specimen surface. An X-Y stage, that can control the
specimen position with X-and Y-pulse motors at 100-nm precision with respect to
the cantilever tip, was integrated into this inverted microscope. The position of the
cantilever tip, which is seen in the objective field of the optical microscope, is
adjustable in both X-and Y-directions manually with micrometer screws
independent of the specimen X-Y stage. This stage setting allowed high resolution
imaging, e. g., of a sample of two dimensional protein arrays prepared on the
surface of a glass coverslip, indicating that our AFM/Nomarski system enables
simultaneous imaging at both micro-and nanometer spatial resolutions.

Notes

Genre

Departmental Bulletin Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=AN10079
809-20040930-0057

BRZZBAZZMERVRD MU (KOARA)CEBE M TLWAR OV TUY OERIER. ThTIOEEE, FLFLEFHRLRTECREL, TO
EREEFEEECL > TRFIEATVET, SIALCHE> TR, EFEELEEZETFLTIFASLEZL,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic
societies, or publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the

Japanese copyright act.


http://www.tcpdf.org

Hiyoshi Review of Natural Science
Keio University No. 36, 57-62 (2004)

BN BT SR ICEE LU R FEADEMESE
BEI100nm TABHIHIUL RS 1 RAS A LOEYRE%
BHERIZEOHORAT—Y

L G~ —

Mounting a Standalone AFM Head on an Inverted DIC Microscope Stage with
X-Y Positional Control at 100-nanometer Precision for Imaging Biological Samples
Deposited on Glass Slides

Taiji FURUNO

The atomic force microscope (AFM) has proved to be a useful tool to obtain
geometrical information of the surface of objects at better than nanometer spatial
resolution. When imaging by AFM the micron-sized biological objects deposited
on a transparent substrate such as glass coverslip, we encounter the problem that
the cantilever tip must be positioned over that transparent object with sub-
micrometer positional control. It is quite difficult to visualize that transparent
object with the optical microscope built in or externally linked to the AFM head.
In this study a stand-alone-type AFM head was mounted on an inverted
Nomarski/DIC optical microscope, which allowed transparent objects to be
imaged together with the tip almost contacting the specimen surface. An X-Y
stage, that can control the specimen position with X-and Y-pulse motors at
100-nm precision with respect to the cantilever tip, was integrated into this
inverted microscope. The position of the cantilever tip, which is seen in the
objective field of the optical microscope, is adjustable in both X-and Y-directions
manually with micrometer screws independent of the specimen X-Y stage. This
stage setting allowed high resolution imaging, e. g., of a sample of two dimensional
protein arrays prepared on the surface of a glass coverslip, indicating that our
AFM/Nomarski system enables simultaneous imaging at both micro-and nano-
meter spatial resolutions.
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Fig.1

Schematic representation of the inverted Nomarski microscope equipped with a high precision
specimen XY stage combined with a manually controlled XY stage for mounting an AFM head.
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Fig.2
Photograph of the AFM head mounted on the inverted Nomarski microscope.

A digital camera (C5060, Olympus) is connected to the eyepiece tube of the Nomarski microscope
to monitor both the tip and sample. In a strict sense, our AFM/Nomarski does not allow
simultaneous optical and AFM image acquisition, because the laser light used to detect vertical
tip-displacement interferes with capturing images with the optical system. However, we usually
do not require simultaneous imaging by both AFM and optical microscope. When monitoring the
tip and/or specimen, the laser light is turned off, and for approaching a sample adhered to the
coverslip, the tip end is brought about 15um above the surface of the coverslip before entering
the feedback loop for tapping mode AFM imaging.
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Fig.3
A triangular cantilever with pyramidal tip (TR-800, 100um-length, Olympus) viewed with the
Nomarski/DIC microscope in water from beneath a glass slide with thickness of 0.9 mm.
(a) The cantilever plane is focused and the base of the inverted pyramid of the tip is seen as a
dark square, and in (b) the focus plane was lowered by 3um and the tip apex showed up as a
dark minute point at the center of the square of the pyramidal base.
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Fig4
Ferritin molecules imaged in water by AFM on Nomarski microscope. The sample was prepared
by adsorption to a hydrophobic surface of glass just by placing a drop of ferritin solution (Img/ml)
on a coverslip and rinsing with pure water after 30min of incubation.
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