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AR E2AGH TR T 7 DOEN LR SN TEY, WAL LTE, A1 - LRSS0 B Sk by 1
(SAM) Z b8 & U CIR1-f D BEPREETE (APM) O0F i /3 ik /e E Offix O « T modriEic L0 SAM OFLAFEFE
FEBLFERE OFEATIZEL Y MA ISR RICOWTEMm L2 b D TH 5.

1w (PUTERSMAOBREZOREL] T, HMEFRRMEOBRRZ I L%, ifMEREEZHT
D7 DIZEETITREINTELZWNWL OPORF E T ORBESRZTHRICE L O, KBICHMNEBEREZMET D72
DOETIVEE LT SAM 2 AN FOZEMHEIZ >N Tl L7-.

%23 IAIRICCAWE g m « R0 ohrik) Tk, AL 22i74 5 ECHEA LT aEm -
REOSHFEICE LT, ZOBEME LR U, B, ARMIC X 2 EERAREOE TIE, REMRFREM A
B3 28 b 1T o7z,

%3 ®3 DK/BiAEMERES TSI 2K T OR D T OB Frit BRI & FmE RS T OES Ev
L OBR] T, PUTEME SAM O —FETdH B BAIEA A T SAM 25t 5 & LT, K/ BPEA A 7 SAM R Bt 5
KA FDIE DN & HifT BRI & OBRA 7. ARMIC X AR E R RIEOFE R, BMEA A 2B SAM 2 5
TR S5 nm O FL K> T8 OFFAEISE R T 2 KA S Aviz. Iz TEIYERELIEIC X 5 SAM B4/ kI
F (AuNP) DR S F R OBIERE RN S, iRy 7@ SAM REMTOKGFOATIADIZ IV R IND
OTIH L, REIZBIT DK FE SAM EDOHAEERIZL VBRI ENHA L. BLEX Y, SAM FRHEITEHIZ
R SN R D FIENEZ 7« MDA 2B S WBLRREEE L 72 B R STz,

AR FVITF LY a— VRS T IROEFEE BEARFRI R T B R R BB 2 3 17 5 ftimiAK o+
DORBIOREY « HFERBEENRAEAS FORDENE X R0 H - OSSN TS 28 Tix, Jif
EMESM O—FETHAHAY T=F LY a— L SAMOEG SAM) 255 & LT, REAKDFOIRDENDOE(IZHE
H L T OEG SAM D 73 FAEFEH FE AR AF RO 72 B A5 e R BB O RN 2320 7. ARMIC K DR WM 1llE &, Ry
SRR BT K B K/0BG SAM SRR IZ 331 B K531 @ 0-H ifEIRENREEORIERE R b, o THEBEBEOL(kIC
X B TOKS T L OEG SAM DM EAER OZALA, SRy T OIR 2 NS KA EL KF T Fo i L
MMZ T, 5 THEREERIF 20U B RO BIL, /0 THEREEE OIS FiiKsy T OHR 2 8O O
FHRTH B ENRI N,

W5 TWEA A LN TF RSTFOWEREE N LT F RESFIEOF S R IET B - FEIC
B BEMKS T OIS LB ERE L OBIR) TiX, A A BIARTF R0 SAIMRTF K SAN) Xt L L
T, XTF Ro1OREE L 2T F K SAM OFTERHNME & OBIRICOW TR, XBOEE T8 & KR IET
F~A 7 aNT U REIC L Do ORER, SEEERER EICBT 5T F R ORERMRENTF K SAM O
T BRI R B2 RIFTHENEH L., T, _X7F K SAM FEEEDO BRI AW DI O HE 2 fE & R4
LT X BT T Ry T OWAERIERIEIC &R LTz,

% 6 % IR HIEA ORIE & DNA 43 -0 WOy TR TR < /) & OBIROMI : RIS 5 LK T
DTS HSF 1 WA B & Bobi + DT - BREMEIC RIE T8 T, DNA 431 SAM(DNA SAM) Z x4 & L,
DNA H£F AuNP (DNA AuNP) 043 %4 H) & DNA SAM K IFE BAEH OFEWIC RS W T 2 F 43 A 7. ARMIC L D
FEMH S A7HIE OFE B, DNA AuNP DA 75 « e 13 DNA SAM E IS < BKPES I Alc kv Bl &Snd®E, LW
DNA SAM f /8 | ZAE(ET D ¥kt O FAAHMEAS DNA SAM R IR BAEHIC S KA 8% KIF T =AM L7-.

BTE TRELSHROEYE] CRHAMETHELNZMADORIEEZ T 5 L ILC, SFBMRTREPEIIONTH
R L7z,
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In this Ph.D. thesis study, I investigated mechanisms underlying fouling resistance of
self-assembled monolayers (SAMs) of organic and biomolecules by surface and interface

analysis methods like atomic force microscopy and surface spectroscopy.

In case of SAMs of alkanethiol molecules, it was clarified that protein- and cell resistance
of the SAMs was strongly affected by behavior of water molecules at interfaces of the water
and SAMs. The interfacial behavior of water molecules was modulated by interaction of the
water molecules with surface groups of the SAMs. In addition, the interaction was altered by

molecular packing density of the alkanethiol molecules.

In case of SAMs of biomolecules, fouling resistance of the SAMs was affected by
molecular structure and adsorption state of the biomolecules. It was found that protein
resistance of SAMs of peptide molecules was determined by adsorption state of the peptide
molecules on solid substrates. I also revealed that dispersion behavior of nanoparticles
covered with SAMs of DNA molecules (DNA SAMs) was controlled by surface forces
between the DNA SAMs. I also found that pairing status of outermost base pairs of the DNA
SAMs altered hydration states of the DNA SAMSs, and modulated the surface forces of the
DNA SAMs.

The above results mean that microscopic characteristics of surfaces and interfaces (e.g.
adsorption states of the surface molecules, behavior of water molecules at solid/liquid
interfaces) govern macroscopic phenomena like protein adsorption, cell adhesion, and

dispersion or aggregation of nanoparticles.
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