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Plasma polymerized fluorocarbon films and their silver nanocomposites for
sensitive Raman scattering techniques
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Raman scattering (RS) spectroscopy is widely used for investigation of various

biological molecules and their interactions. The limitation of classical RS is the need

for a high sample concentration. This issue may be overcome by two methods: (i)

drop coating deposition Raman (DCDR) scattering and (ii) surface-enhanced Raman

scattering (SERS). In this contribution we explore the possibility to employ plasma

polymerized fluorocarbon films (pPTFE) and silver nanocomposites for both these

methods.

First, it was found that pPTFE films prepared by RF magnetron sputtering from PTFE

target in Ar atmosphere (pressure 2 Pa, RF power 100 W) are suitable substrates for

DCDR. Their hydrophobic character allows a formation of “coffee ring” drying pattern

of dropped sample. A majority of the sample is concentrated in the ring, where

reproducible Raman spectra with high signal level can be acquired. We were able to

obtain good DCDR spectra of testing biomolecules: porphyrins, aminoacids, proteins

and lipids. Second, Ag/pPTFE nanocomposites were prepared. Ag nanoclusters were

deposited on a film of sputtered PTFE either by RF magnetron sputtering or by gas

aggregation source. The nanoclusters were subsequently overcoated by pPTFE film

in order to increase the stability of these samples. As expected the thickness of

pPTFE overcoating layer (from 2 nm to 10 nm) influences the SERS enhancement.

The SERS signal was largely reduced with increasing thickness but still of good

quality as demonstrated by tested methylene blue adsorbate. Finally, such substrates

can be suitable to SERS of biomolecules with low affinity for silver surface, distance

dependence studies, as well as combination of DCDR and SERS techniques. All

these aspects will be examined and discussed.
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