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At the intersection of Molecular Genetics and Nanotechnology, we have focused
our research on the use of noble metal nanoparticles (mainly gold and silver) for
new diagnostics and therapeutics platforms. Focus has been on:

1- nanodiagnostics (cancer and TB)

2- nanotherapeutics — use of gold nanopatrticles for vectorization of therapeutic
agents against cancer

3- nanobiophotonics - manipulation of nucleic acid synthesis, recognition and
characterization based on light manipulation; study of influence of nanoparticles
and nanosurfaces on spectral behaviour mediated by DNA/RNA molecules and
potential of application in diagnostics (in vitro and in vivo)

4- label free biosensors for DNA/RNA characterization

» Gold, silver and gold:silver alloys nanoparticles to create sensitive molecular
diagnostics based on recognition of specific target DNA/RNA sequences

» Nanofluidics

» Use of gold nanopatrticles in multifunctional assemblies towards effective and
flexible vectorization of therapeutic agents (e.g. gene silencing approaches) in
cell culture and model animals

» Drug and gene targeting

» Spectral characterization of hanoconjugates

+ Surface functionalization

» Standard molecular genetics approaches

>Gold nanoprobes for molecular diagnostics [point-of-need diagnostics tools]

* Use of nanoprobes for the detection of specific DNA/RNA sequences

* Nanoprobes for SNP/mutation detection - obesity related genes

» Nanoprobes for pathogen identification - Mycobacterium tuberculosis and
mutations associated with antibiotic resistance

>Nanotechnolgy for gene expression studies in cancer

>Gold nanobeacons - control of ex vivo gene expression and intracellualr tracking

>Biosensors - use of thin film transistors technology for label free realtime

measurement of DNA/RNA - application to diagnostics

>Gold nanopatrticles as vectors for targeted gene therapy in cancer
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