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From SE-NoCell, fit
substrate n, k

«Ultra-thin (< 10 nm) organic thin film attachment was studied
with combinatorial spectroscopic ellipsometry (SE) and
quartz crystal microbalance with dissipation (QCM-D).

From SE-Cell, fit angle

and delta offsets

Acquire SE data set SE-NoCell
(cell lid removed)

«The dynamic porosity of a self-assembled monolayer (SAM)
was found, and the surface chemistry of the layer was
verified by contact angle measurement.

From SE-Liq, refit
*We report a preliminary study for biosensor applications substrate n, k
where the chemisorption of molecular probes was monitored,
in-situ, by SE/QCM-D. Selective hybridization of a target
molecule to an aptamer probe was observed by SE.
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Acquire SE data set SE-Liq
Acquire QCM data Set QCM-Liq
(cell filled with liquid ambient)

‘ Acquire SE data set SE-Cell ‘

Find or assume n,

*SE/QCM-D is a technique well suited for monitoring chemical
adsorption or chemisorption and providing structural
information through the porosity parameter.

From SE-Dyn,, fit ds
as Cauchy layer

Acquire SE data set SE-Dyn, \ No Fi/t/o\};?
and QCM data set QCM-Dyn, ‘ :
‘ Find or assume p, and p, |€ l Yes
a . [€
. Svy,/
2 mM 8-mercapto-1-octanol in water —p.7 X0 S g == VNV Patq
. . . . . 1.0 2N
Pump off
61 / 12 ”
m _
Assumptions: / 108 fe" = po Toow
-—_—
Two-step chemisorption 7,=1.484 Gontact angle: 39.9° *
E 4 mechanism p, =0.93 g/mL los P N a o
2 - a,,: QCM-D Thickness »,=1.00g/mL QCM 2vENpess fr=tfa___Jo -
2 g,: SE Thickness e I
Se’ o
3 ol e S 0.4
£ d
= \ V= SE ‘ v v ‘
= L =
7" Adsorbate Loz o s Peff = Pofo +pa(1 =15
o Pump on volumetric fraction
—_—
End &
L L L L L 0.0
0 250 500 750 1000 1250
§ K n, Adsorbate index of refraction A Adsorbate volumetric fraction
«Avenue for functionalizing surfaces Time (min) Pa Ambient density dvy  Changein QCM-D frequency
H Po Adsorbate density of overtone N
Model biomaterial surf SAM OHOH OH oHoOH ow oH Py Total film density Vo Fundamental QCM-D frequency
RENIIMEETE! SEEEs Chemisorption dse SE thickness N QCM-D harmonic overtone
. X . docw  QCM-D thickness Pq Density of quartz
*How do chemisorption kinetics and Focw  QCM-D surface density g Shear modulus of quartz
porosity change with time? P Adsorbate mass fraction

Probe Chemisorption in Physiological Buffer Selective Gene Hybridization in Physiological Buffer
T T T 1.0 0.4 T T T
20r . Pump off _—
Pump off " los — .3 SE sensitive to sub-angstrom A WINVUANM
€ 15¢ \ Uniform {V reflects simple kinetics E -average layer WA
= and homogenous structure 10.6 @ ool thickness changes / SelBEEiER)
@ 1.0} Pressure perturbations: o RS . DNA Strand Target
2 flow control jmportant e loa™ £ 04 .
3 L 3 : = 0i1r s 1
._g 0.5 - / N — e = Pump On\ 7 / Nonspecific DNA Strand
= 0.2 0.0 A d
00 - ,’\ - . . : '
Pump onl/ 1 1 0 0 1 1 1
25 50 75 100 ’ 0 50 100 150
Time (min) Time (min)
Aptamer - - SAM Target
Chemisorption - Chemisorption Hybridization
—

S ———
K.B. Rodenhausen and M. Schubert. “Virtual separation approach to study porous ultra-thin films by combined spectroscopic ellipsometry and quartz crystal microbalance methods,” Thin Solid Films. 2010, doi: 10.1016/j.tsf.2010.11.079.

K.B. Rodenhausen et al. “Micelle-assisted bilayer formation of cetyltrimethylammonium bromide thin films studied with combinatorial spectroscopic ellipsometry and quartz crystal microbalance techniques,” Thin Solid Films. 2010, doi: 10.1016/j.tsf.2010.11.078.
K.B. Rodenhausen et al. “In-situ monitoring of alkanethiol self: y i ion with combined spectroscopic ellipsometry and quartz crystal microbalance techniques,” Thin Solid Films. 2010, doi: 10.1016/].tsf.2010.11.081.

6t Workshop Ellipsometry, Berlin, Germany, Feb. 21-24, 2011 Acknowledgements: The Procter & Gamble Co., J.A. Woollam Co., Inc., National Science Foundation under award EPS-1004094



