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Abstract
This talk will present a brief description of nanotheranostics, which means combinations of therapeutics and diagnosis
simultaneously with nanomaterials, which is highly relevant of our research group’s research interests. In the first part of the
talk, I will mention about nanomedicine based-gene therapy strategies including our “smart” polymeric nanoparticles and
gold nanoparticles, which are able to efficiently pass a couple of biological barriers such as nuclease stability, enhanced
cellular internalization, endosomal escape. Thus, our engineered nanocarriers show higher transfection rate comparing to
commercially available products. We are currently using these strategies to carry siRNA and CRISPR plasmids for the
treatment of cancer.
In the second part of the talk we will take a look how we have developed fast, and reliable detection strategy by using
nanomedicine tools like Surface-enhanced Raman Spectroscopy coupled with machine learning techniques for antibiotic
resistance bacteria (MRSA) than sensitive form of the same bacteria (MSSA). By using k-nearest neighbors (kNN)
classification algorithm, we got superior classification performance with 97.8% accuracy among the traditional classifiers
including support vector machine (SVM), decision tree (DT), and naïve Bayes (NB). Our results indicate that SERS combined
with machine learning can be used for the detection of antibiotic-resistant and susceptible bacteria and this technique is a
very promising tool for clinical applications and be expanded to detect other biological contents (cells, proteins, etc.).
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