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ELECTROSTATIC SURFACE FUNCTIONALIZATION OF PHYSICAL TRANSDUCERS OF
(BIO)CHEMICAL SENSORS: THIOCYANATE-MODIFIED GOLD INTERFACE

Surface charging has been widely used in various functionalization technologies to create
(bio)chemical sensing layers. This is due to the unique ability of electrostatic interactions not only to
immobilize the desired receptors, but also to cause their uniform distribution over the surtace owing
to in-plane electrostatic repulsion. Self-assembling protocols based on self-limiting aggregation of
Tetyana V. Snopok®  electrostatic arrays are widely used in sensor science from classical layer-by-layer deposition to
Shavkat Nizamov'  electrostatic levitation of proteins over the surface of thiocyanate-modified gold. Thiocyanates are

extremely promising compounds for creating an ultrathin buffer layer on the surtace of SPR, QCM,
etc. transducers, due to their small size and ability to self-organize into a monolayer on the surface of gold.
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Despite the apparent simplicity of thiocyanate structure (complex compounds with the T5—C=N or 5=C=N~—

anion), they continue to be the subject of active scientific debate: an important issue is the experimental
confirmation of the presence of the supposed etfective negative charge of their self-organizing monolayer

To determine the sign of the surface charge of gold modified by thiocyanate monolayer, we used 60 nm organic
stabilized silver nanoparticles as an electrostatic probe with various surface functionality, namely, branched
PolyEthylenImine (AgNP&BPEI, C-potential is c.a. +60 mV at pH 6), PolyVinyl-Pyrrolidone polymer (AgNP&PVP,
c.a. -40 mV), Poly(Ethylene Glycol) (AgNP&PEG, c.a. -30 mV), and classical citrate coating (AgNP&Cit, c.a. -50 mV).
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tautomer upon formation of the sulfur bond with gold as well as potential
participation of other 1ons in the formation of a thermodynamically stable
surface structure. These Issues still require detailed theoretical consideration

Differential wi-SPRM images of
SCN-modified gold surface in
water (a), the same after addition
of 60 nm citrate stabilized
AgNP&CIT (b) or AgNP&BPEI
suspension (c). Image size: 1900 x
1900 pixels (field of view is c.a.
0.9x0.9 mm?). The inset shows the
optical image of nanoparticles
caused by the processes of
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