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%1 T 1R, AR THWZ AM-ARM 23 2 2 0B T SN D ICE - 728, K OERE TITh%E &
NIZTESI ORI & 2 DELICONTIRRTW D, X T, AM-ARM 238 2 5 3AE O BT RIEIZ DV Tl
ARFZETHRIGEE LTV D0 TR A FOHENDAA A — 2 775 L OB H UL 0 7k O KE M O f# AT A3
AR 53 T RERAEAE DR, N LA RN~ 2 IS B RE A I = X A ORI EICHBERAIKTHH L %
WA ARIFEO BHINEBH LT 5,

852 % [RBFFECHEH L7-35@ - WIE LR OB U 7= BhIRHERS & fedr 950 ik, ARBFECTH W2 ARM O
TEREE, AEFE2 %795 ECRATH D, RELRL —VF -0 X 28 EEL AWy F L —0
EHARINE TH 2 BRI OV THA L T 5, Fio, KFTHEE L7z AM-ARM JIIE D FEBL A58 T
HEEE U7 AM-ARM 12 X 0 #5500 5 BREH-30RE R i o0 J) 3R, 3UBkR 0 oo [P FIRIC & 2 2 8ds K OVRFTts
WEDEBEZIT D Z LR TRV A FOBREA A=V T D008 LOHEFEIC O TRRTHD
ol

%3 T MERARME T BEMEEZ Ao TRV A SOENGARA A — V7 FEOBR% & FHE] T
I, RBRMEICEE LZA LT M7 BV &AM BBEHEGICHEE Shio v A F U RIOMAEEMIC L D, (748
7 NEAEDRIENC X B TRV A FOENDAADA A =T T REICONTIHRRTN D, AFEE, KF
THEE LT o F UAA—IRENNG 6L S 6B IRIE, 15 672k & B2 o FRRiki L 5 M EEH ©
HEPET DO OFRETE, ©4F 2 2 BEHERICETE T 572008 2 U o — 0@ E XL O%E O/
W INOEBEUNCHAEDEDL Z LICE VRO TER L, £ LT, KEHBFIETIERIEICHEWHET
FTRBA AR R TE, HEGEERBENTRETHL Z a2 NI LT,

B4 % TIRIEA TR 8 1B 2 AW ERR T O KO JH TR ] ik, ARM BRet & 3Bk RH I
FeENTREBIZH 2 KORBHERERERIZ OV TR TN D, KFTHLREICH T LA R S LER
BENTX S AM-ARM & v, WE LSRN EO R 5 3 FEO B O L 4 71 (Self-assembled
monolayer: SAM) & {£&t « FEHE & ORISR S, SAM IS EN KD NZIGEIC L DD o F L AA—DiR
g « NAHZES 7 F DAL A REME BT 2 FIEICHOWTRRTWS, BN h o F LAA—DIEREE -, AL
FAE-MERERNER N S . SAM RICEEE U ARHEIC B B KT S L 7 & T 70 2 e S 2R 2 L S B s A o
7=

HEE [KFROELDELBORE] TiX, AMIETITONIENFEZE LD L L L bic, SHROEE,
BIZOWTIRRTWV D,

—HORFGE T, 53 TR Y A b A=V 7Pk 8L OERNL T KD T O T FREFEAL & v 9 . AM-AFM
DFLWVIEARRIZ DN TR TN D, T ORI, EROAFHEME L AV =7 7' e —F CILEE
KRBT, BB O FERRIEE ORI E BB T ENTEDFEE LT, % RWICEDOIRANIEN S Z
LIS, ARG A, MIREEREHOS FRHE T 0 RO ORI 5, SAdB P — XA F=T Y
TIVOVERE - BEEMEOTMII SICH RELSFETHHLOTH D,
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In this study, an excitation system that realized stable amplitude modulation atomic force
microscopy (AM-AFM) measurements under solution was established. This system
highlights the direct oscillation of the AFM cantilever using an intensity-modulated laser for
high-speed imaging of molecular recognition sites on bio-devices with nanometer resolution,
and for measuring local viscoelasticity of water in the vicinity of sample surfaces. The new
molecular recognition imaging method makes it possible to take an image with hundreds of
times faster than that of using the conventional force mapping method. Also, the probability
of detecting the molecular recognition events has increased. Moreover, with the new
excitation system that provided stable AM-AFM measurements, a quantitative data analysis
technique was developed through the construction of a dynamic model of the measured data
to successfully reveal the dynamic properties of water. From the results, water in the vicinity
of the material surfaces shows different viscoelastic responses from the bulk, and these
properties and thicknesses depend on the physicochemical property of the sample surfaces.
The two new measurement methods using the developed AM-AFM system will significantly
contribute not only to the analysis of molecular recognition processes but also to the
evaluation of performance and basic physical properties of biosensors and biomaterials.
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