Laser produced well-ordered volume nanocompositions for medical use
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The principal problem of the modern bioengineering consists in the artificial human organ creation. To this purpose the implants fabrication technology with high mechanical strength and long-time reliability may be designed. The implants must be measured up to the medical practice requirements. 

Such properties may be inherent for the volume nanocompositions playing the role of the surgical frameworks allowing the self-organization (self-assembling) of the biological tissues. But in practice the two-dimensional structures of the nanoparticles conglomerates (junctions) are typically used.


At present the biocompatible carbon nanotubes (CNT’s) with the living neural and bone cells have demonstrated the principal possibility of the cultivating, reproduction and embranchment of such cells on CNT’s. They probably capable to protect the regeneration of the human organism tissues so that CNT’s can be considered as the alternative packing material of artificial implants [1, 2].

The experimental setup for the nanocomposition making that allow the tissue self-assembling and resolution problems are presented.

The laser welding method will be presented for the implant transplantation removing the pathologic flora introduced into patient organism and having few advantages over the other methods [3]. The next step in the denoted direction is the laser radiation use which will assist to make the volume biocompatible materials.

We used the multi-layer CNT’s for nanocomposition creation. The CNT’s were produced by the catalytic pyrolys method from the ethanol. The received product was investigated by atom-force microscopy (AFM) method. The CNT’s diameter was from 3 to 30 nm. The material comprises CNT’s with Ni insertions depending from magnetic activity. The AFM method data have demonstrated the CNT’s structure perfection [4].

CNT’s were introduced in the water colloidal solution of the bull or human albumin. This choice of the protein provides the successful use as tissue laser solders (with addition of the dye ICG). The nanotubes concentration was from 10 to 50 g/l. 

The solution irradiation was occurred under the use of the diode IR laser with the fiber-optic outlet. The solution was resided in glass vessel of volume from 5 to 10 ml. The solution irradiation continued to the liquid evaporation and black product formation in the glass vessel bottom. The received material quality and hardness were depended on the intensity and the duration of the laser irradiation. The product consistency may vary from paste-like to glassy one. 

The nanomaterial was represented as the volume quasi-periodic structure of the ring and torus-like globules with diameter from 200 to 500 nm and visible altitude from 30 to 40 nm. The investigations of globule electric activity were demonstrated that globules consisted on CNT’s convoluting into a ball. The intervening material was the denaturated albumin.

The possible alternative methods (thermal, ultrasonic) of the CNT’s volume composition formation from protein solution not produced the needed result.

The previously unknown method of the laser produced volume nanocompositions production from the CNT’s protein solution may be used for novel type of the medical implant making in the plastic reconstruction surgeon. The further investigations of the biological cell self-assembling nanomaterial must uncover the medical utility of the proposed technology.

1.  Mattson M.P., Haddon R.C., Rao A.M. J. Mol. Neurosci., 14, 175 (2000)

2. Zanello L.P., Zhao B., Hu H., Haddon R.C. Nano Letters, 6, 562 (2006).

3. Ageeva S.A., Podgaetsky V.M., Selishchev S.V., Titkova D.A., Tomilova L.G. Biomedical Engineering, No. 2 (2007).

4. Bobrinetskii I.I., Nevolin V.K., Simunin M.M. Chemical Technology, No. 8, 58 (2007). 

