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Abstract
Surface biochemical functionalization is a fundamental process that is 
widely applied in many fields to add new functions, features, or capabili-
ties to a material’s surface. One of the most common surface is gold, 
particularly for biosensing applications. A variety of functionalization 
strategies for gold films are currently available but their optimization 
(e.g., improved antifouling or bio-recognition element orientation) typi-
cally requires complex or expensive strategies. Here we present a sur-
face acoustic wave (SAW)-based technique to improve the functionaliza-
tion of gold films in a microfluidic environment. 
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Schematic of the 
surface acoustic 
wave (SAW)-enhanced 
surface plasmon 
resonance (SPR) chip. 

The chip is 
characterized 

by three main parts, 
patterned on a 

lithium niobate (LN) sub-
strate: an interdigital 

transducer (IDT) for SAW 
excitation (A), four SPR 
sensing areas (B), and a 

polydimethylsiloxane 
(PDMS) microchannel with 

two microchambers (C). 

The microchambers are designed so that 
the SAWs are present only in B.1, while 
they are totally damped before reaching B.2 
(where only heating effect is present). 

http://web.nano.cnr.it/neurosens/

SAW-induced streaming characterization 
for different wave amplitudes.

The stream-
lines of the 
flow caused 

by the SAW 
scattering 

inside the fluid 
in the micro-

channel are 
shown for each 

amplitude. 

Inset: heating map at 
t ≈ 110 minutes. ROI 
was set on top of 
the PDMS microchan-
nel as highlighted by 
the white rectangle.
Color bar ranges 
from 18.8 °C to 34.1 
°C.

Thermal measurements in the presence of SAWs. 

Differential temperature ΔT = 
T −20.4 °C versus time during a rep-
resentative experiment; SAW genera-
tor was turned on at time=0 and 
switched off ≈135 minutes later 
(grey crosses); decreases in temper-
ature originate from liquid change 
inside the microchambers (grey 
arrows).

RESULTS

The activation of SAWs also determines the heating of the 
sample, through the Joule effect in the IDT and SAW viscous 
dissipation into both the PDMS and liquid. 

Comparison between biotin-PEG2kDa-SH adsorption kinetics 
during 3 hours of PEG incubation obtained under the three ex-
perimental conditions: with SAWs; without SAWs @20.4°C and 
@32°C (control).
In the inset, PEG adsorption kinetics w/o SAWs@20.4 °C is shown 
in a 24 h interval 

The μPIV velocity fields on the two 
gold SPR areas are superimposed to 

the streamlines.  

The biosensor

Y: biotin-tHiol (B-SH) 
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