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ABSTRACT

Purpose: The publication aims to find the relationship between the proliferation of surface layers 
of living cells and the deposition of thin atomic layers deposition ALD coatings on the pores 
internal surfaces of porous skeletons of medical and dental implant-scaffolds manufactured 
with the selective laser deposition SLS additive technology using titanium and Ti6Al4V alloy.

Design/methodology/approach: The extensive review of the literature presents the 
state-of-the-art in the field of regenerative medicine and tissue engineering. General ageing 
of societies, increasing the incidence of oncological diseases and some transport and sports 
accidents, and also the spread of tooth decay and tooth cavities in many regions of the world 
has taken place nowadays. Those reasons involve resection of many tissues and organs and 
the need to replace cavities, among others bones and teeth through implantation, more and 
more often hybridized with tissue engineering methods.

Findings: The results of investigations of the structure and properties of skeleton micro-
porous materials produced from titanium and Ti6Al4V alloy powders by the method of 
selective laser sintering have been presented. Particularly valuable are the original and 
previously unpublished results of structural research using high-resolution transmission 
electron microscope HRTEM. Particular attention has been paid to the issues of surface 
engineering, in particular, the application of flat TiO2 and Al2O3 coatings applied inside 
micropores using the atomic layers deposition ALD method and hydroxyapatite applied the 
dip-coating sol-gel method, including advanced HRTEM research. The most important part 
of the work concerns the research of nesting and proliferation of live cells of osteoblasts 
the hFOB 1.19 (Human ATCC - CRL - 11372) culture line on the surface of micropores with 
surfaces covered with the mentioned layers.
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Research limitations/implications: The investigations reported in the paper fully 
confirmed the idea of the hybrid technology of producing microporous implants and 
implant-scaffolds to achieve original Authors’ biological-engineering materials. The surface 
engineering issues, including both flat-layered nonorganic coatings and interactions of those 
coverings with flat layers of living cells, play a crucial role.

Originality/value: Materials commonly used in implantology and the most commonly 
used materials processing technologies in those applications have been described. Against 
that background, the original Authors' concept of implant-scaffolds and the application of 
microporous skeleton materials for this purpose have been presented.

Keywords:  Regenerative medicine, Tissue engineering, Materials engineering, Surface 
engineering, Biological-engineering material, Implant-scaffold, Selective laser sintering, 
Titanium alloys, Atomic layer deposition, Flat layers of living cells
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Franczak, P. Malara, M. Szindler, L. Kroll, The new generation of the biological-engineering 
materials for applications in medical and dental implant-scaffolds, Archives of Materials 
Science and Engineering 91/2 (2018) 56-85.

BIOMEDICAL AND DENTAL MATERIALS AND ENGINEERING

1.   Introduction
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2.  State-of-the-art and the research 

aim of the paper
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3.  Production technology, structure 

and properties of porous skeletons 

as metallic substrates
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4.  Coatings technology inside the pores 

skeletons as metallic substrates
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5.  Results of biological tests of human 

osteoblast cell cultures on porous 

substrates of titanium and Ti6Al4V 

alloy with pores internally coated with 

nanocoatings
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6.  Discussion and conclusions
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