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Atomic Force Microscopy Force Mapping Application in Biomedical Research

S.-J. Cho (PSIA Corp), D.-J.Lee (PSIA Corp), E. P. Kim (PSIA Corp) D. R. Lee (Pochun CHA University)

ABSTRACT

Local probe techniques such as scanning probe microscopy (SPM) or atomic force microscopy (AFM) extended our
perception into ultra small world. Specially, the sense of touching was extended by AFM into the micro- and nanoworld and
has provided complementary new insights of the microscopic world. In addition, touching objects is an essential step before
trying to manipulate things. SPM as a touch sensor not only measure the mechanical properties but also detect different
properties such as magnetic, electrical, ionic, thermal, chemical and biophysical properties in nanoscale and even less.
Obtaining biophysical measurements, monitoring dynamics and processes together with high-resolution imaging of the
biomolecules and cells with rather simpler sample preparation than any other techniques give great attractions to the
scientists experimenting with biological samples. Among the many AFM capabilities we will specifically introduce the force
plot which is used to measure tip-sample interactions and its application this time.
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3-Ad ¥4 A=), Elasticity (8-4)
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3.1 Force-Distance Curve

AAAv o] o2 duF 3 vluste] Fojd
SHAES =2 TR FAS ¢ vk
2 QojHi g7 agTe

-4 3ro A ol
[}

rlo

itk o) el AolE %
& ol AFsa ek AR Amsh B3
2ol QEguolth ol Amel Hagel et
Qo] Fd AsE B fobgrA wDeH s}

78

Wom TReAs) wE Fig. 194 Qo] 4
A e fUYAT Aol Fashl Fea
BANEANAE B elo] Agstn G A
due] 2y 45E olgste] e A7 =

A Ark F AR "3l AlRE HIF
utel Fojx= AP e Ao wep Also &
4 (elasticity)Es SA T 4 At Fig. 1] @<} 2ol
ANE7F dads Ag "ol Alme gl wat
N = ”7} A Fold Flolt} shAIRE Alm
7F Feele 49 A e H12s] i Aol

Fig.1 Up: AFM force-distance curve on cover glass
in air with super luminescence diode (SLD)
equipped scanner with spring constant 0.06 K (N/m)
cantilever. ©, @ Read line indicates the tip
extension to the bottom and ®, @, ® blue line
indicates the tip retraction. ®, @ Downward
cantilever deflection of the blue line indicates the
adhesion effect of the tip to sample. Bottom: The
figure shows force-distance curve on cover glass in
liquid. The attraction caused by meniscus force has
been removed in liquid.
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Fig.2 Left: Topographical AFM contact image of fixed =9 & A F YE V5 FEHIT gAY A
embryonic stem (ES) cell. Bar = 10 um. Right: Force- & W ofdEt FEE oA e wheo] Ao
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