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Spectroscopic Study of Water Adsorption on
Oligo(ethylene glycol)-Substituted Alkanethiolate
Self-Assembled Monolayers
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/ Motivation \ / Model system \ / OEG-SAM Preparation \

To get a better understanding of the mechanism behind the inertness of oligo(ethylene . . .«,' . Au on Si (100)
glycol), with respect to biofouling and protein adsorption. Increasing amount of hydrate water Hydrate Water > .;.‘.I.;. f.;;.._;:; /
9%0 5l W0 5%
2 prtelel g Bod | |
; . g s » ;g ] L"ﬁ”’\ it J Thiol solution SAMs were prepared on 30nm Au
. e < » @ . .,».qn Y- ) Q. ; _" Y Termination oee
» 0% o Lo . R Lot el ; u.“:‘ *.»:'.-.4;', | Adorion é? : '&/ furcioa) coated silicon wafer substrates by
':. X .‘.'. .P.} :‘: “'-_‘ ‘,.O., $ : : ¥ W :va: Q;‘ : :_ » i .z"'.. Ethylene o o o
Most theories assume a key role of water *ivew W 1Y SRR IR AT I I B oo < £ incubation of substrates 24h into
. . . . RIS A A S Piiiiorilg ' REIR BRI E AN ; i
adsorption properties related to protein repelling. BBIREE TR SBIERETR RRIEETTN g{aﬁz Q/gyp 1mM ethanolic solutions of
N Lt A: T4 @ naeed % 2L Ay Ta =  corresponding thiol to form SAMs.
\\\M N j);/ N / n
b EG1-OH h EG3-OH h EG6-OH
Focus on:
@ Kinetics and thermodynamics of water adsorption and . : : : - - : .
F;;r‘r;;r‘r:.r‘ :;)l"' desorption y P The key factor for the bio-inertness is presumably the extent of hydra“on Monolayer Packing density Thickness from  Thickness from Static water
t:j 13;] t:j t:j ' . vo xoyo o 1o ye (molecules/cm?) XPS (A) ellipsometry (A)  contact angle
Monitoring the transfer from hydration to wetting regime. . ' ' .‘: '\_ EG0-OH 4.5.1014 12+3 1642 28+2°
LLLLLL 2 eeet TRttty
, . e e e e SESITE cCCoes AP i, EG1-OH 4.0-10'4 1343 16.5+2 33+2°
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Au 4f7, (a), S 2p (b), C 1s (c), and O 1s (d) XPS spectra C K-edge NEXAFS data for the EGn-OH (n=0,1,3,5,6) and

of the EGn-OH (n=0,1,3,5,6) and EG3-OMe SAMs. The C EG3-OMe SAMs, including the spectra acquired at an X-ray

1s spectra are normalized to the maximum intensity. The incidence angle of 55° (a) and the difference between the O g'%dgg g:\iﬂXAgiI\jpectra of t(;]e ItEGn—(Z(H (n=_0,1_,C:'3,5,6)
Au 4f;, and S 2p spectra were measured at a photon spectra measured at X-ray incidence angles of 90° and 20° (b). an e of “oVie S acquired at an A-ray Incidence
energy of 350 eV; the C 1s and O 1s spectra were angle of 55°.

easured at a photon energy of 580 eV.
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Dose (L) The O K-edge FNEXAPS spectra of the EGE-OH O K-edge NEXAFS spectra of the ice (D,0O) films
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Evolution of the Au 4f,, (a) and O 1s (b) XPS spectra of the EG6-OH SAM in the (@) Normalized intensity of the Au 4f,, signal in the course of the D,O Sn)easured at an( g(-ray incidence a%gle of 55> deposited onto the EGn-OH (n=0,1,3,5,6) and EG3-OMe CE:GKl gige SI\’IA\EJAFSﬂc]ilffere_n(t:_e (90t ?O) sgect;ta of Dthg
course of the D,O adsorption. The spectra were measured at a photon energy of adsorption onto the EGn-OH SAMs (n=0,1,3,5,6); (b) the derived thicknesses they are normalized to the pre-edge intensity t01 SAMs with a dose of 4 L (a) and 8 L (b). The spectra - g In 9} 1P”SO'|“Z‘ LS '?he Cf;m ater b,
580 eV. The doses are marked at the respective spectra. The dashed straight lines of the D, 0O films as functions of the D,O dose, including the values for the C16 reflect an increase of the signal from the growing Were measured at an X-ray incidence angle of 55c. e?p?hsure W t_oses ° tan ¥ : f | ogesharg gl!ven
are guides to the eyes. and EG3-OMe SAMs. ice film. Panel (a) also contains a magnified part of these spectra 2orrese oLedStpc?;el\r/g spectra. - Horizontal -dashed {ines
emphasizing difference between the different SAMSs. P '
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/ » The D,0O adsorption was found to occur exclusively onto the SAM
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NEXAFS t f the EG6-OH SAM spectra of the EG6-OH SAMs exposed to D,O (8 L) at 115 K ) ' : :
_ _ Spectra 0 € S K in th P dri D.O d . spectra could be interpreted as stemming from temperature-driven
Evolution of the Au 4f,,, (a) and O 1s (b) XPS spectra of the EG6-OH SAM The Au 4f;, (@) and O 1s (b) intensity for the EG3- exposed to D,O (8 L) at 115 K in the course hm the course of the tellmpderaturhe- rlvend 2> eso.rptlokr;. diffusion of the adsorbed D,O molecules into the hydrogel-like OEG
exposed to D,O (8 L) at 120 K in the course of the temperature-driven OH, EG6-OH, EG3-OMe, and C16 SAMs of the temperature-driven D,O desorption. Evil Liliooe:t(r)? t\;lveerr?opr(r)\rarl?zaeléeintgr)]s,titeopfrterg 'gn?alr;;egzlt)lﬁe"(cg part of the OEG-substituted SAMs, which is associated with a building of a
desorption of D,O. The temperature is marked at the respective spectra. exposed to DO (8 L) at 115-125 K in the course The spectra were normalized in the y gic ang hydration phase, characterized by a higher binding energy than that in the
of the temperature-driven D,O desorption. standard fashion. K-edge NEXAFS spectra of the SAMs exposed to D,O (8 L)

at 110-125 K. The intensity was measured at the position 0
the post-edge resonance (3; see above).
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