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Abstract

Carbon nanotubes are nanometric-sized materials 

-

their usage as implants or in nanomedicine raises 

-

study presents a physiochemical and biological in vitro 

-

nanotubes. The obtained material is proven to be 
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Introduction

Due to their extremely high mechanical properties [1] and 

good electric and thermal conductivity [2], carbon nanotubes 

are nowadays a widely considered material for various appli-

cations – either as a reinforcing phase in composites or as 

electrodes for electrochemistry, supercapacitors and actua-

tors. However, in terms of their biomedical application, a real 

potential lies within good biocompability and a possibility to 

promote growth and differentiation of various tissues. These 

promising features have already been proven by some of 

the scientists and published in numerous reports, which 

propose usage of the CNTs either in tissue engineering 

[3], in nanomedicine [4,5] or as implantable electrodes that 

would aid in treatment of assorted diseases [6]. 
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medical practice.
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94 Despite many promising results presented independently 

by scientists worldwide, a road towards actual biomedical 

application of the CNTs is still bumpy, due to many contro-

pointing out adverse cytotoxic responses and others proving 

very good biocompability. We believe that the reason of such 

large discrepancy in the reported studies lies within hetero-

geneity of the studied materials, having different dimensions, 

type and amount of functional groups or level of structural 

perfection – all reported to be determinants of the outcome 

CNTs toxicity, both in vitro and in vivo [7]. What is more, in 

some of the cytotoxicity studies, very poor physiochemical 

evaluation is performed and no connection between the 

outcome cells response and properties is established. 

The aim of the study was to fabricate thin layers of the 

MWCNTs on the surface of biocompatible titanium, study 

their physiochemical properties and perform cytotoxicity 

evaluation in order to establish some of the very basic 

correlations between physiochemistry and outcome cell’s 

tool for obtaining dense layers of well adhered CNTs of uni-

form, strictly desired properties. The proposed method not 

characteristics but also creates a vast possibility for further 

Materials methods

-

XPS and goniometer. Next, the as-received CNTs are used 

to create a stable suspension in ethanol and acetone (1:3), 

which is consecutively applied in the EPD process. Layers 

are obtained for two different times of deposition and their 

used in the in vitro both indirect and direct contact cytotox-

1.19 cell line - normal human fetal osteoblasts), guaran-

Results and discussions

the obtained layers proves that the EPD process favors 

The preliminary in vitro study indicates that by means of 

the deposition, highly biocompatible material is obtained, 

with even less-pronounced indirect contact cytotoxicity than 

the negative control sample (PS of the culture well). During 

direct contact cytotoxicity evaluation, no dead cells on the 

surface of the material were observed, compared to very 

little on pure titanium.  

Conclusion

The applied EPD method was proven to be a good 

fractioning tool for the CNTs containing different chemical 

species on their surface. Preliminary in vitro biocompatibility 

assessment revealed promising applicability of the method 

for fabricating nontoxic layers of strictly desired, potentially 

steerable properties, for various biomedical applications, 

including implantable electrodes or scaffolds for tissue 

engineering. 
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