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Most recently it has been found that nanodiamond 

particles have very interesting properties. There are 

number of research communications that detonation 

nanodiamond particles (NDPs) are fairly reactive and 

their surface can be effectively modified by chemical 

methods. The hydroxyl-modified NDPs were obtai-

ned by Fenton reaction, amine-functionalized NDPs 

were obtained by chemical reduction of the nitro-

-functionalized surface and carboxyl-modified NDPs 

by oxidation by using H2O2 under acidic conditions. 

NDPs functionalized by hydroxyl- and amine- groups 

and amino groups were used for covalent binding 

of non-steroidal anti-inflammatory pharmaceuticals 

(aspirin, ketoprofen, ibuprofen, naproxen) via ester 

or amide bonds. These results of the studies proved 

the activity of the conjugates of active substance-NDP 

and study the rate of release of active substance from 

the NDPs surface by in vitro examinations with mouse 

fibroblasts.

The progress of the reaction and the characteristics 

of the products were determined by using FT-IR. Che-

mical and physical structures of materials were also 

investigated by Diffuse Reflectance Infrared Fourier 

Transform Spectroscopy (DRIFTS). DRIFT spectra 

show the modification of nanodiamond by ketoprofen, 

naproxen, ibuprofen and aspirin.
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for biological purposes revealed that nanodiamonds are 

much more biocompatible than other carbon nanomateri-

together with other properties make them attractive for 

various biomedical applications both in vitro and in vivo

Nanodiamond particles possess a unique set of properties 

-

tional biocompatibility, large carrier capacity and versatile 

surface chemistry properties, which enhance drug binding 

-

and nanodiamond surface has the many dangling bonds, 

which are chemically reactive and ready for chemical func-

-

tion method are described in the literature as the so-called 

-

of research began by checking the biological properties of 

nanodiamond particles, which differ in content of a diamond 

a strain of Pseudomonas aeruginosa ATCC 9027 that can 

be used in microbiological diagnostics packages containing 

delayed soybean oil from going rancid, which is important in 

-

surface results in the possibility of selective attachment of 

water and alcohol) makes nanodiamond surface suscepti-

-

Such scaffolds must be biocompatible, athrombogenic and 

cause the morphological and biomechanical changes within 

which improve the biocompatibility and mechanical proper-

ties of the materials used for bioprostheses preparation are 

-
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3 was 

2

2

2 -

rated in a mortar with FeSO

 

a further portion of FeSO  (5 g) and ethanol (10 ml) was 

FeSO

added once again to the suspension and vigorously stirred; 

2SO

Synthesis of triazine esters of carboxylic acids 6a-d. 

General procedure

- 2Cl2
was continued until the disappearance of condensing rea-

gent 

2

Synthesis of triazine active ester 6a derived from 

Aspirin 4a

Synthesis was carried out according to the general pro-

-  

2Cl2

Synthesis of triazine active ester 6b derived from 

Ketoprofen 4b

Synthesis was carried out according to the general 

 
-  

2Cl2

Synthesis of triazine active ester 6c derived from 

Ibuprofen 4c

Synthesis was carried out according to the general pro-

-  

2Cl2

Synthesis of triazine active ester 6d derived from 

Naproxen 4d

Synthesis was carried out according to the general 

 
-  

2Cl2

derivatives. General procedure

2 2Cl2
(1 mmol) and NMM 

2Cl2 

2Cl2
The residue was dried to constant weight in a vacuum 

General procedure

2 2Cl2
- 

 

2Cl2

2Cl2

2Cl2
 

was sonicated for 5 min and then vigorously stirred for  

-

2Cl2

2Cl2

derivatives. General procedure

To a vigorously stirred and cooled in ice-water bath 

2 8 2Cl2 

 (1 mmol ) and NMM  

2Cl2

2Cl2

The progress of the reaction and the characteristics of the 

Chemical and physical structures of materials were also in-

-1
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To prevent cell culture contamination the diamond pow-

-

2

which penetrates trough living cells membrane gives green 

-

odological assumptions for the in vitro

groups on the surface of the nanoparticles under the Fenton 

-

2O2

 

-

responding esters which under physiological conditions have 

-

2 ) consisted 

of the acylation of the amino functions on the surface of 

, ketoprofen , ibuprofen ) with 

- 

Cytotoxicity Reactivity Cell condition

lack granules, no lysis, 
no reduction of cell growth

slight

cells, loosely adherent without 
intra-plasmatic granules, 
showing morphological 

changes, slight cell lysis, 
a slight inhibition of cell growth

mild
cells, without intra-plasmatic 
granules, strong cell lysis, 

of cell growth

moderate
comprising a round and lysed 
cell, not completely damaged, 

cell growth inhibition more 

strong
Almost total and complete 

destruction of cells

-

effective and application of them ensuring the removal of 

side-products (elimination of deposites on the surface of  

 

-

TosO- 

subsequent removal of the Fmoc group has been done by 

using standard synthetic protocols for solid phase peptide 

esters  derived from aspirin , ketoprofen , ibuprofen 

-
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-

-

-

-

 

 

-

  

Tested samples
Cyto-

vity

1 slight

1 slight

1 slight

1 slight

1 slight

1 slight

1 slight

1 slight
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The number of patients with cardiovascular diseases 

opportunities, need to have the heart bioprosthesis applied 

associated with the introduction into the clinical practice the 

treatment that uses the stem cells in which, apart from the 

proper selection of the type of the implanted cells it is very 

-

priate design solutions, it is essential to use the advanced 

-

of normal morphology, good growth, adhesion and migra-

Because of the increasing disparity between the number of 

donors and recipients, seeking for optimal materials, due 

to the prolonged contact with the blood, somatic and stem 

biological and synthetic materials, the normal cell interaction 
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Great hopes, due to the biological characteristics, are 

-

-

of nanodiamonds employment in applications related to the 

however, in the future the scope of research needs to be 

broaden and, above all, there is a need for a strong focus 

will certainly allow for coming closer to the research model 

for in vivo applications in models of large animals and,  

The nanodiamond powders produced by the detonation 

-

increases the possibility of the controlled activity of the na-

reaction and antibacterial activity, and to create a biosensor 

that is sensitive to the presence of pathogenic bacteria in 

approach based on the physical deposition of the modify-

in in vitro tests such approach carries the risk of too rapid 

-

ability improvement can be achieved through the use of 

covalent bonding methods between nanoparticles and the 

-

2

the relative stability and thus, the resistance to proteolytic 

The key factor assuring success in the acylation of 

amine groups on the surface of the nanoparticle by acid 

derivative (

condensing agent, allowing for formation of the amide bond 

environment is the result of the polar character of the amine 

groups on the surface of nanopowders and hydrophobic 

- 

 

, which are appropri-

-1

of the removal of reaction by-products, thereby eliminating 

-

 

included additionally the stage of incorporation of FMOC of 

 

particles gives the possibility to control the surface reactivity 

Currently, it is possible to obtain the chemically functional-

by The National Centre for Research and Development,  

no. PBS2/A5/31/2013 is acknowledged.
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-

 

-

 

-

 

 

-

 

 

 

 

transgenic porcine pulmonary and aortic conduits, Biomedical 

-

regenerative capabilities of transplanted lung stem cells using 

nanodiamonds for biomedical application and analysis by infrared 

 

neuronal networks using nanodiamonds and the effect of varying 

 

 

 

-

-

 

 

-

 

different type carbon particles in vitro study on primary culture of 


