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CURRENT RESEARCH ACTIVITIES: 
•  Hybrid nanostructures combining plasmonic and magnetic properties and their application for SERS 

detection and recovery/removal of the target analyte.
•  SERS blinking on anisotropic silver nanoparticles.
•  Theoretical modelling of vibrational spectra.
•  Synthesis of system for controlled transport of biomolecules. Fabrication of SERS substrates with limit-

ed areas of appropriately selected monolayers and developing conditions for the control of their proper-
ties, and in consequence – monolayer structures, enabling efficient transport of adsorbed biomolecules 
over the entire SERS substrate.

•  SERS studies of oligopeptides containing cysteine and tryptophan adsorbed on Ag and Au as models for 
biomolecular receptors with external stimuli-responsive conformations. 

•  In situ multi-spectroscopic molecular characterisation of DNA films on metal surfaces in aqueous envi-
ronment.

•  Application of SERS for detection of BRAF mutation in melanoma.
•  Analysis of surfaces of various materials (especially in situ) using shell-isolated nanoparticle-enhanced 

Raman spectroscopy (SHINERS).

GROUP MEMBERS: 
Aleksandra Jaworska, PhD; Jan Krajczewski, PhD; 
Agata Królikowska, PhD; Beata Wrzosek, PhD
PhD students: Robert Ambroziak, Edyta Pyrak, 
Maria Żygieło

RESEARCH PROFILE: 
Our research focuses on various applications of 
Raman spectroscopy, especially surface-enhanced 
Raman scattering (SERS).  
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Scheme showing the idea of a SERS-based sensor, exploiting a protein-derived peptide fragment anchored to metal by Cys residue and labe-
led with Trp, responding with a conformational transition to external stimuli (e.g. pH or biologically relevant metal cation concentration).

The principles of detecting of DNA using SERS 
spectroscopy. 

The principles of SHINERS measurements.


