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Title: Bimodal Nanostructured Contrast Probes Prepared by Green Chemistry

Karolina Siskova*', Radek Ostruszka', Hoang Yen Nguyenova', Aminadav Halili’, Dominika Valaskove’,
and Daniel Jirak’

' Dept. Of Experimental Physics, Faculty of Science, Palacky University in Olomouc, Czech Republic

? Institute of Clinical and Experimental Medicine, Prague, Czech Republic

Abstract

Background/Problem: Functional engineered nanocomposites can be prepared by many different chemical
approaches. Considering sustainability of chemistry and responsible research, only the procedures that
follow green chemistry principles belong to the highly recommended and preferred ones nowadays.
Objective/Purpose: This study aimed to demonstrate possibilities and limitations of green chemical
syntheses of engineered bimetallic nanocomposites that are applicable as contrast agents,
Methods/Approach: We exploited aqueous solutions of biomolecules and inorganic salts to generate
functional engineered nanocomposites that consist of two modalities, luminescent noble metal
nanostructures and magnetic-field-responsive components, both embedded in bio-matrices. Thorough
characterization and investigation of structure-property relationships led to further optimization of
the whole synthetic procedure. After biocompatibility evaluation, the applicability of the as-prepared
nanocomposites was assessed by magnetic resonance relaxivity measurements and by imaging techniques
(fluorescence, FI; magnetic resonance, MRI) performed in vitro and in vivo.

Results/Findings: P'roperties of newly developed nanostructured contrast probes can be finely tuned
by a careful setup of nanocomposite synthetic conditions obeying green chemistry principles. The
nanocomposites revealed no cytotoxicity and were FI/MRI-active in vitro as well as in vivo.
Conclusion/Significance: The newly developed bimetallic nanocomposites can be prepared by green
chemistry and serve as nontoxic bimodal contrast probes.
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