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The poroaccessibility of intra-osseous implant co-

ating is the ability of the porous coating outer layer to 

accommodate the ingrowing bone tissue Þ lling its pore 

space and effective new bone formation mineralizing 

in the pores to form biomechanically functional bone-

implant Þ xation. The poroaccessibility determines the

functional features of intra-osseous implant porous co-

ating which are called its structural-osteoinductive pro-

perties [6,8]. The structural-osteoinductive properties 

can be characterized by the set of three-dimensional 

parameters of poroaccessibility describing the func-

tional properties of microgeometry of implant porous 

coatings: the effective volumetric porosity Vef, the in-ff

dex of the porous coating space capacity VPMVV , the re-

presentative surface porosity Srep, the representati-

ve pores size pSrep, the representative angle of the

poroaccessibility rep and the bone-implant interfa-

ce adhesive surface enlargement index   [3,7,1].

The original method of stereometric evaluation of 

the microstructural properties of intra-osseous im-

plants porous coatings by means of the parameters of 

poroaccessibility [4] is based the 3D roughness pro-

Þ lometry and was preliminary veriÞ ed during experi-

mental tests performed on the representative exam-

ples of porous coated femoral stems and acetabular 

cups of various hip endoprostheses [2,5,9].

In this paper we present the possibilities of com-

puter aiding for evaluation of the poroaccessibility of 

porous coating outer layer of intra-osseous implants 

illustrated by the measurement data from the experi-

mental tests performed on porous coated components 

of various hip endoprostheses.

The computer aided evaluation of the microstruc-

ture of implant porous coatings can be realized by 

the authoring application software PoroAccess_1.0 

elaborated for our purposes in our research team in 

Java programming language. The screen of the ap-

plication software is presented in FIG.1. The PoroAc-

cess_1.0 software lets to perform the dynamic analy-

sis of the surface porosity S in function of the pores 

depth pd which is showed as the map of porosity si-

tuated on the right side of the screen (see FIG.1). The 

application software imports results from the series of 

contact proÞ lometry measurements as the 2D matri-

ces in ASCII format and calculates the values of the 

poroaccessibility parameters of porous coating outer 

layer according to the mathematical formulas given in 

[3,11]. The applications software also has the module

enabling 3D visualization of measured region of poro-

us coating outer layer as the isometric plot.

The presented methodology provides the charac-

terization of the effective part of porous coating – its 

outer layer, which is full of pores open for penetrating 

bone tissue with the diameter of many macro pores 

surpassing 100 m. Such size of pores, according to 

clinical research [1], is beneÞ cial for bone tissue to 

grow into the coating, so the pore space of the po-

rous coating outer layer participates in creating bio-

mechanically functional bone-porous implant Þ xation. 

The set of poroaccessibility parameters characterizes 

some major aspects of porous coating outer layer fe-

atures. The parameters describe spatial ( Vef, Srep), 

FIG. 1. Screen of the PoroAccess_1.0.



43volumetric (VPMVV ), hybrid (pdef, MM rep) and some func-pp

tional (physicochemical) properties of implant porous 

coatings outer layer, e.g. enhancement of the adhe-

sive properties ( ), which can be indirectly interpre-

ted in the aspect of its structural-osteoinductive pro-

perties [10].

The presented methodology of characterization of 

implant porous coatings with use of the poroacces-

sibility parameters is going to be applied as a speci-

Þ c tool in research on designing porous coatings with 

functionally graded pore distribution and designed po-

roaccessibility. Nowadays, the best potential to manu-

facture implant porous coatings with designed poro-

accessibility have Direct Metal Manufacturing (DMM) 

technologies like Selective Laser Sintering/Melting 

(SLS/M) or Electron Beam Melting (EBM), so the next 

stage of this research is the investigation on the po-

ssibilities to manufacture the porous coating with de-

signed poroaccessibility in one of DMM technologies. 

The biostructural evaluation of the manufactured 

in DMM technologies porous coatings together with 

its biological evaluation in NHOst cultures is expected 

to provide more information about the representative

features of the microstructure of the porous coatings 

and allow to evaluate the most advantageous poro-

accessibility of their pore spaces for potential bone 

tissue ingrowth to be veriÞ ed in further in vivo test on 

animal models.
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