





Protein Resistant
Surfaces













SAM

| Interfacial Water

bulk D,O]

O  Experimental data

— No interfacial water layer

— Interfacial water layer
(35 A, 90% density)

500 550
Distance from Surface [A]

600




EG3-OMe on Au

@® Fibrinogen

O Lipase







- | Interfacial Water “;E

. . SAM . .
500 550 600
Distance from Surface [5%













* Experiment
Fit

F(z) = AeZ%0

A=0.82nN
Z,=18.6 nm
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— Fit
B =0.022 A*
z,=1259A




A =107 pN (820 pN)*
Z,=27.4 A (186 A)*

* Feldman et al. (fibrinogen)
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— protein adsorption
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of ranchubhles, oo that they ane, iF ot contigoons, ai lemst
elose packed [LL]. Avalvsiz of the imme shows te indi-
wickul ranohubhles 10 bave 2 mean height 20230 nm, and
mwennaread—a ¥ 10" nm®, which incremsss with decreas
img, pH. (The aren is somewhnt dependent oo the thresh-
old chasen for the domain decomposition.) A1 high g H
the air-water nlerfaoe is negatiely charged. ood the mu-
il repulsion of the bubbles may accourt for their more
regular shape, Mo discermable chinge in morphalogy ar
distribuiion of ihe bubbles was ohserved over the several
hours of o series of experiments.

Figure 2 shows force curves beiween the silica colloid
ancl the bydrophobic subsimate, The jump inio conlact seen
here arises whien the graciznt of the giractive foree exeeeds
the captilever spring consiant. and it signifies the bricging
of nrunohubhle hetween the iwo surfoces [1,5]. The sepa-
riion at which the jumyp ocors is closs o the height of
the nanabubhles inFig. 1. The alirection arises because i
is frvomable o weplace the costly liguid-vapor interface by
asalid-vaper interface, and once bridging has occurned the
bubhle groses laterall v, The soft contact ar hook region fol-
lowwing the jump Cinset) bas been interpreted os o dynamic
effiect due b this lakeral spreadicg, [56]. Cakulations pre-
dict thai the mimimum decreases md ithe widih increases
with incremsed driving velocity dug 1o the decreased sni-
libration time [4]. a prediction which the resubs in Fig. 2
support. Priar io the jump there is a longranpe repulsion,
s has alm heen observed previously [5,7]. When arti-
Encts cloe 1o Tnser inkererence are remeved, this repulsion
is found 10 he almosi independent of pH and driving ve-
locity and v bave o decay Jerggth of 25 nm, which is much
shorier thm the Debye length, The velocty dependence
in Fig. 2 also shows ihai the ssparation of which the jump
oocurs decrenses with increasing drive wlocity, In =0 far
s the jump represents minstahilivy, this is conzsistent with
the nofion that a critical Auctmbion in the inerface is more
likely 10 eecur gl a lirper separation Far 4 slow-meving
probe than a fosi-moving one hecmse of the lomger ime it
takes io approach.

Fromthe jump-ont distanee of the retrnet foroe in g, 2
it is possible to estimaie the adhesion as 64- 102 nN, This
is consistent with neapillary ndhesion for o lubble hetween
& flat and @ sphere with conisct anghes of 1017 and B0°-52°,
respectively Cenkulited in ihe hridging eylinder approsi.
mation [6]1. A new feaire mvident in the retract foree
Following the jump ot of contactis the flal, weak alirne-
tion and the multiple sieps. Ab lange separations brickging
bubhles af submicroscapic sine oe sable with respect 10
micrneeapic snes, and comversely alconiag, and the aliroe-
tion due to the Former is weak and slowly varying [6]. The
ilatn therefare indicale that dorirg the jumg ol of contact

FIG. 1. AFM Inpping mode images of o | gm square of he
h chic ghs surfice in waler. The peak-io-irough ol
1€ 10° i fhe phose (mags (A0 ard 20 nmon ke beight imagss
[B1-(0% The pH Is 5.6 [(A) md the cormesponding heghl
Imags (B3], 30(C], md 94 (DL
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