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%1 TPim] Tld, BEA A SAM OFUFENMED X J1 = X LITDOWTH E Tifeim S AV T X 725817
WHe % & & o, it B2 /T A 4 2 SAM ORI, 38 L OUKEREAIRBOMAT N, Bl
DA D =X LORH], S HITRROMBIEFHIB W THRERA R TH L EEIR, AL B %
BRTND,

%2 % IRME TV E2Em - Fmodrik) Tik, AHFE TRV R ) B ST E(Atomic force
microscopy: AFM), = & A K 7w — 7 Ji+ [ ) B 8% V£ (Colloid-probe  atomic force microscopy:
CP-AFM), KEARE -~ A 7 1 /37 > A(Quartz crystal microbalance: QCM){%, X #EHE -7 HeiE(X-ray
photoelectron spectroscopy: XPS)#5 J UMK X #5153t ii(soft X-ray emission spectroscopy: XES)DJFERIZ
DWTH L TW5, $FIZ CP-AFM OIH TII/AK P CORERE ) Z 7tk 7 5 BEim(DLVO Pim. KF))
[ZOWTHIENTND,

5% 3 T NEAA A 8 A AR E IO R mitiEds L OUKFEE & Bufaa ik & oBIfR) Tk, it
B8 W - BUL I M A IR A A 7 SAM(Mixed-charged SAM: MC) D /K fit s & Hift
B & DOBIRE AT LTZfERIZ OV TR TV D, SREEFMao—HE T 2 NIH/AT3 Ml oiess &4
BE L7z R, MC ITHIfIC okt U C b P a2 w3 HR 60 b Ze o 70, Nz CRIBEEE TR 5 1
[ /1 B 85725 (Frequency-modulation atomic force microscopy: FM-AFM)IZ X 0 | /K H1C MC O FE HEITHFIZ
BT BRI - BB R A S L. MR L7k, MC B oK FiiE 2 FIt k975 2 STk L
Too S DITHEMEZ RTBUKYE SAM O KFIFRIZ A~ MC OKFIFRITEOEIMEZ R T HERHA LN E 7
oz, TNHOFERNG, Z O TEWIPFERHEZ RS MC OKFIERN & 237 B OBEE %
BHVNTUIN D Effam LT D,

%4 = THCOMHEEE S LT DK F OEIREE & U AN L OBfR) Tik, B2 5% b5
Bk 292 SAM TR LT, RENS /LT FTOREIKD KT OKFBFESIREEZ, XES (2L D fig
Br L. KO OKFBREEIRRE & UM & OBIRIZOW TN, KT OKRFEBEIREOMHTIZ X
0. PiAAEMEERT SAM BT, MEMEEZRT SAM L RSB EIRICEB VN TH, 4
DIKFFEG ZTER LT KRG FOBNZNFEEHE L TV D,

#5 F DRMEA A T F Rinb 702 A AL FIEOHUSEMED A T = X L) TiX, BEA
F R TF R B 72D SAM(R 7T R SAM)DHUFETED A T = X LNZHDONWTHATe, 747V ) —
7 O AE B LM IMR OB &4 JIE LIRS, BEK 38 X OV DK (SAM ZiEpk 3 27 F FO7
J BEERAHIX % 2, EKEKEKEPPPPC, DKDKDKDPPPPC) CiIfifiEMEZ R DIzxi L, ER BL W
DR (SAM % #9527 F KO T 2/ BEESIZZ <4, EREREREPPPPC, DRDRDRDPPPPC) Gl
FAEMEZ R THEIHP L2, AT, CP-AFM (2 X 2R M DBEEORER., PifIEMERTF F SAM R
T, JEE 3 0m 5 4 nm OKFBIZ LD FRANBR STz, ZHEDORERNG, FUTEETTF R
SAM R EVTHIAFIET DAKFIEMN & X 7 ORI DOBET 2 BV T D L fam LTz,

%6 5 [HRFE] Tid. XES R AFM T XV | HUEED A =X L EZH BT 5 ETHER SAM
DREULEE DKy T DKFEFEAIREER K OIS L7 KRB OFEEE B 52 L7 F T OV TR,
AWFFETGF AT FI RS, AR F R L OB A I = X LOMPNZIEN L FIZO N TRz, S
DI ENAT N T bk &2 7o K T OfENTAER & RBGOMBEE LD LIk, Lo
BN IR DK FOREIBT 55T 7 vt 21281 DB 2RISR~ T W5,

8%« FSCEBIE, FA3C 2000 52 & 3630300 354 1B o354, b LIFHEIL 800 5E 4 1R L T E&wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

In this Ph.D. thesis study, I analyzed the hydration structure of mixed-charged self-assembled monolayer
(MC-SAM) by frequency-modulation atomic force microscopy (FM-AFM), the electronic structure of water
molecules on SAMs in the interfacial region by soft X-ray emission spectroscopy (XES), and the surface forces
between zwitterionic peptide SAMs by colloid-probe atomic force microscopy (CP-AFM) to investigate the
mechanisms underlying non-fouling property of zwitterionic SAMSs. From the analysis of the hydration structure
of the MC-SAM, I found that the mechanical stability of the hydration shell in the vicinity of the MC-SAM is
much higher than that of fouling property of SAMs, indicating that the hydration shell plays a role as a physical
barrier to prevent adsorption of proteins and cells. The analysis of the electronic structure of water molecules in
the vicinity of the SAMs showed that the four-hydrogen-bonded water molecules are abundant in the vicinity of
the non-fouling property of SAMs. The surface force analysis of the peptide SAMs revealed that repulsion
induced by interfacial water of non-fouling property of peptide SAMs is much stronger than fouling property of
peptide SAMs, indicating that the interfacial water affects the adsorption of proteins and cells. The above results
mean that the investigation of the states of water molecules in the vicinity of the SAMs is essential for

understanding the adsorption mechanism of proteins and cells.
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