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ABSTRACT  

Introduction The theoretical researches conducted aimed at determining the mathematic relations of functional 

dependence among three variable parameters: medium rugosity (Rz), the number of colony forming units (CFU) 

and the medium thickness of fungal cell layer ( ) characterizing the formation and growth of Candida albicans 

biofilm. Material and methods The influence of the finishing techniques was materialized by medium rugosity 

(Rz) measured for each polished surface whereas the process of formation and growth of cellular biofilms was 

highlighted by parameters (CFU) and ( ) whose values were determined by electronic microscopy SEM. The 

functional dependence among the three variables taken into consideration: (Rz, UFC and  ) in case of the non-

noble dental alloy was solved by using Mathematica 8.0 programme. Results The analysis of real regression 

surface shows that the observance of the interdependence relation between Rz, UFC and    parameters shall 

occur for values of Rz = 0.72...2.65 µm, to which shall correspond medium thicknesses of the cellular layer  = 

19.7…28.8 µm. Similarly, from the regression surface of the predictive values it results that the satisfaction of 

the regression function shall occur for values of Rz = 0.98...2.47 µm, whereas for parameter   we will have the 

value interval: 17.8...23.6 µm. Conclusions For the samples of Kera N alloy under study, all theoretical values 

obtained by predictive analysis for the variable parameters Rz, CFU and   show that the finishing techniques 

applied to the surfaces of metal components of prosthetic restorations shall exert their influence on the 

formation and growth of Candida albicans biofilms. 
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INTRODUCTION 

The evaluation of influence exerted by the 

finishing techniques by polishing on Candida 

albicans biofilm from the surfaces of metal 

components of the prosthetic devices may be 

the result of predictive analyses. In this case, 

the predictive analysis allows us to 

approximate the thickness of Candida 

albicans biofilm formed for different value 

domains of medium rugosity (Rz) and the 

number of colony forming units (CFU). 

 

 

GOAL OF RESEARCHES  

The theoretical researches conducted 

aimed at determining the mathematic 

relations of functional dependence among 

three variable parameters: medium rugosity 

(Rz), the number of colony forming units 

(CFU) and the medium thickness of fungal 

cell layer ( ) characterizing the formation and 

growth of Candida albicans biofilm.  

The influence of the finishing techniques 

was materialized by medium rugosity (Rz) 

measured for each polished surface whereas 

the process of formation and growth of 
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cellular biofilms was highlighted by 

parameters (CFU) and ( ) whose values were 

determined by electronic microscopy SEM, 

Table1. 

Table 1. Values of the number of colony  forming units (CFU) and medium thickness ( ) of 

Candida albicans biofilm 

Non-noble 

alloys 
Alloy mark Polishing technique 

Rugosity (Rz), 

µm 

CFU value 

[cells/sample] 

Medium 

thickness 

( g ) of cell 

layer, µm 

Ni-Cr-Mo 
Alloys 

Kera N 

abrasive rubber disc 2.097 5280 16.177 

abrasive power and 

paste 
0.536 20 8.337 

electrolytic 2.700 21800 22.890 

The functional dependence among 

the three variables taken into onsideration: 

(Rz, UFC and g ) in case of the non-noble 

dental alloy was solved by using 

Mathematica 8.0 programme.  

 

RESULTS AND DISCUSSIONS 

For this purpose, we had to go through 

the following stages: establish the 

dependence equation; check the equation by 

the graphic method; determine the constants 

of the dependence equation via the method of 

selected points.  

For the samples of Kera N non-noble 

dental alloy whose surfaces were finished by 

mechanical or electrolytic polishing we 

determined: the real regression surface 

corresponding to the values determined 

experimentally for  Rz, UFC and    

parameters; the regression function to 

approximate the experimental data; the values 

of constants and correlation coefficient; 

theoretical regression surface corresponding 

to the regression function; variation 

nomograms of fungal cell layer thickness 

with rugosity and the number of colony 

forming units. 

Based on the experimental values of the 

three parameters taken into account measured 

on the polished surfaces of Kera N alloy 

samples, we conceived the real regression 

surface as shown in Fig.1. 

 

Figure 1. Theoretical regression surface 

corresponding to the predictive values of Rz, 

CFU and parameters Kera N alloy (Ni-Cr-

Mo class) 

To approximate the experimental data 

specific to this alloy, we determined the 

regression function: 

 where: x = medium rugosity (Rz); y = 

number of colony forming units (CFU); 

z = medium thickness of Candida albicans 

biofilm. 

By applying the method of selected points, 

we determined the values of constants given 

in equation: 

a = 0.4107704;     b = 17.692067; 

  c = -0.0011991841; 

d = -4.809881;    e = 3.3257661e-0.8;

  f =  0.00022107491;  
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g = 0.046936524;    h = -1.6129192e-13;

 i = -1.5095267e-0.8; 

j =  0.00017301028 

in which case the correlation coefficient r 

2 = 0.99982452 ≈ 1 corresponds to the 

regression function. 

The value obtained for the correlation 

coefficient confirms the approximation with a 

high level of trust between the function of 

theoretical dependence between variables and 

their real values obtained experimentally. The 

graphic representation of the regression 

function allowed us to obtain the theoretical 

regression surface as shown in Fig.2.The 

analysis of real regression surface shows that 

the observance of the interdependence 

relation between Rz, UFC and     parameters 

shall occur for values of Rz = 0.72...2.65 µm, 

to which shall correspond medium 

thicknesses of the cellular layer   = 

19.7…28.8 µm.  

Similarly, from the regression surface of 

the predictive values it results that the 

satisfaction of the regression function shall 

occur for values of Rz = 0.98...2.47 µm, 

whereas for parameter    we will have the 

value interval: 17.8...23.6 µm. 

 

Figure 3. Variation nomogram of the 

thickness of biofilm layer depending on the 

rugosity (Rz) of the polished surfaces and the 

number of colonies formed for Kera N alloy 

(Ni-Cr-Mo class) 

By projecting on (xOy) plan the 

intersection lines of the theoretical regression 

surface with parallel plans having their basis 

and being situated at different heights on Oz 

axis, we will obtain the variation nomograms 

of the thickness of cell biofilm layer 

depending on the rugosity of the metal 

surface and the number of colony forming 

units as shown in Fig.3. 

The net demarcation lines between the 

different colored areas of the nomogram shall 

represent curves of equal value of Candida 

albicans biofilm thickness, Fig.4. 

 

Figure 4. Curves of equal value of biofilm 

layer thickness for the selected points of 

rugosity (Rz) and the number of colonies for 

Kera N alloy (Ni-Cr-Mo class) 

A synthetic presentation of the real and 

predictive value intervals optimal from the 

viewpoint of thickness of the fungal cell 

layer is given in table 2. The limits of these 

intervals were determined by means of the 

regression surfaces and the nomograms 

conceived, by taking into consideration 

only the blue areas on these graphic 

representations. 

We may notice that the predictive 

values are close to the values determined 

experimentally, they fitting into the 

acceptable error intervals Table), by taking 

into account the number of determinations 

conducted for the same parameter. 
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Table 2. Real and predictive value intervals optimal for the thickness of C.albicans biofilm 

Non-noble 

alloys 

Alloy 

mark 

(Rz), 

µm 

 g , µm  (Rz), 

µm 

 g , µm  

 min max min max min max min max 

Ni-Cr-Mo 

alloys 

Kera 

N 
0.70 2.52 9.44 21.68 0.79 2.18 8.38 24.60 

Table 3. Error levels between the real and predictive values of Rz  and    parameters 

Non-noble 

alloys 

Alloy 

mark 

Error levels of 

rugosity, % 

Error levels of 

biofilm 

thickness, % 

(Rz), µm 
 

Residue 

value 

, %  Rz min Rz max   min  max 
 

Ni-Cr-Mo 

alloys 
Kera N 12.47 -13.31 25.78 -11.25 13.49 24.74 32.35 

 

CONCLUSIONS 

1. The importance of the regression 

functions is represented by the fact that 

they allowed us to determine the 

predictive (theoretical) values of these 

three parameters under study. 

2. The limits of the real and predictive value 

intervals optimal from the viewpoint of 

thickness of the fungal cell layer were 

determined by means of the regression 

surfaces and the specific nomograms. 

3. We may notice that the predictive values 

of these limits are close to the values 

determined experimentally, they fitting 

into the acceptable error intervals by 

taking into account the number of 

determinations conducted for the same 

parameter.  

4. The acceptability of predictive results is 

determined by the fact that we obtained 

values of the error levels    and   smaller 

than   value corresponding to the 

calculated residues, both for medium 

rugosity and for medium thickness of 

biofilm layer. 

5. For the samples of alloy under study, all 

theoretical values obtained by predictive 

analysis for the variable parameters Rz, 

CFU and show that the finishing 

techniques applied to the surfaces of 

metal components of prosthetic 

restorations shall exert their influence on 

the formation and growth of Candida 

albicans biofilms. 
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