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The presentation will overview our on-going activities on laser ablative synthesis of novel 
biocompatible colloidal nanomaterials and their testing in biomedical tasks. Our original approach is 
based on ultra-short (fs) laser ablation from a solid target [1,2] or already formed water-suspended 
colloids [3] to fabricate “bare” (ligand-free) nanoparticles (NPs) with well-controlled size 
characteristics, as well as coating of nanomaterials by functional molecules (dextran, PEG etc.) during 
the ablation process or afterwards [4]. The presentation will describe recently developed approaches 
to achieve appropriate characteristics of several promising nanostructures, including plasmonic Au 
[1,3,4], TiN [5], ZrN [6], HfN [7] nanoparticles, Bi nanoparticles [8], B nanoparticles [9], semiconductor 
Si [10] and Ge [11] nanoparticles, van der Waals nanostructures [12,13], and composite core-satellite 
(Si@Au [14], Fe3O4@Au [15,16]) nanostructures. The presentation will also overview our results on 
biological assessment of some laser-synthesized nanomaterials [16-18], as well as highlight some 
biomedical applications of laser-synthesized nanomaterials, including their use as contrast agents in 
SERS bioidentification [19], non-linear optical [20], photoacoustic [21] and MRI [16] bioimaging, 
sensitizers of photothermal therapy [5-7, 11, 12, 16], vectors of radionuclides in nuclear medicine [22]. 
Finally, the presentation will overview some energy applications of laser-synthesized nanomaterials, 
including their use as electrocatalysts of glucose oxidation [23,24] and thermal nanofluids for solar 
energy conservation [25]. 
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