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Nanotechnology is the applied science dealing with the production and using of 
materials and particles, whose origin is to be targeted at the manipulation of 
individual atoms or relatively small groups of atoms.  
 
Nanomedicine can be generally defined as a comprehensive monitoring, 
management, repair, protection and improvement of all human biological 
systems, operating at the molecular level - and this purposefully created by using 
nanodevices and nanostructures, ultimately leading to improved health status of 
individuals. 
 
Nanomedical devices are biomedical devices at the scale 1 – 100 nm at least in one 
dimension. 

 

 



Promise of nanomedical devices (why we develop it?): 
New methods for prevention, diagnosis, therapy 

Daily screening of health (Point Of Care – POC -  testing) 

Therapy targeted to the individual patient 

High sensitivity and specificity 

 

Dynamic evolution 

Multidisciplinary issues 
Different criteria and behavior „macro↔nano world“ 



Nanoparticle in research at Department of Biophysics, Masaryk 
University 
 
- testing of viability, proliferation, toxicity 
- metallic nanoparticles (commercial, synthesized) 
- in vitro experiments 
- carcinoma cell lines 
- synergistic effect with therapeutical ultrasound 
 
 



Design of experiments 

cancer cells 

nanoparticle 

ultrasound 

viability, toxicity, proliferation 

(MTT assay, flow cytometry, microsc. 
technique,  spectrometry, …)  

synergistic effect  



US probe 

cell´s sample 

Ultrasound application - technical equipment setup 



Ultrasound application - technical equipment setup 
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Fig. 1: TEM image of nanoparticles of AgCu/PVA 

  

Fig. 2: Cell viability at 48 h of incubation with AgCu 

NPs modified by PVA. Samples: contr – control 

sample, 1 – AgCu NPs in concentration 1 mg∙l-1, 2 – 

AgCu NPs in concentration 2 mg∙l -1, 4 – AgCu NPs in 

concentration 4 mg∙l -1, 6 – AgCu NPs in concentration 

6 mg∙l -1, 8 – AgCu NPs in concentration 8 mg∙l -1,  10 – 

AgCu NPs in concentration 10 mg∙l -1, 50 – AgCu NPs 

in concentration 50 mg∙l -1 

 

AgCu NPs, effect of PVA stabilization, 
concentration effect 



Ag NPs – cell penetration, amplification 
of NPs effect in case of ultrasound field 



Ag NPs- bladder production process ; probable removal of NPs from cells. 



   The outputs: 
 
Nanoparticle activity  
- viability and proliferation – depending on cell type, nanoparticle type and size, on 
   stabilization package, … 
 
- evidence of cell´s membrane penetration 
 
- amplification of synergistic effect of nanoparticle and ultrasound mechanical field 
 
Broader context 
- introduction and adoption of new laboratory methods connected with 
nanotechnology in cell laboratory at the department 
 
- strengthening education in nanotechnology for medical student 
 
 
 
 
  



Thanks for your attention 


