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Introduction

function plays secretion of salivary glands called saliva. 

-

vironment and are responsible for homeostasis in human 

to presence of saliva and exactly due to its composition, 

which is responsible for general properties of natural saliva. 

One of the most important proteins in saliva are mucins 

a large number of people suffer from impaired salivary 

functions. Disorders of human saliva secretion may lead 

-

membrane, caused mainly by , which next 

to different Gram-positive and Gram-negative bacteria are 

present in oral cavity environment, despite presence of 

Those microorganisms are adhered to hard and soft tissues 

of oral cavity and are present not only on those surfaces, 

This heterogeneity of conditions causes that both aerobic 

and anaerobic microbes exist in oral cavity. 

for more effective and simultaneously safe products, which 

 

It should be noted here that saliva substitutes are used 

not only in the case of saliva secretion reduction but also 

by people with prostheses in the stomatognathic system. 

reduction of saliva secretion. Appropriate quantity, density 

and viscosity of saliva reduce a prosthesis displacement in 

the oral cavity and thereby eliminate mucous membrane 

used by patients with dysfunctions of occlusion system, 

movement of submaxilla in different directions leading to 

-

liva is also used in order to reduce the amount of bacteria 

responsible for teeth caries in oral cavity. Thus, producers 

put into saliva substitutes the active substances which 

limit the growth of tooth decay bacteria. In this group are 

antibacterial and antifungal compounds. Thus, the basic 

components of commercial preparations are, for example: 

The saliva preparations available on the pharmaceutical 

them. Thus, saliva preparations should be characterized 

currently being used. This particularly pertains to new 

synthetic saliva additives which could assist the immune 

system, will reduce the growth of tooth decay bacteria and 

properties of synthetic saliva compositions. In the context of 

such antimicrobial compounds, gold and silver are of great 

interest, particularly in form of nanoparticles. Additionally, 

as noble metals, they are not corrosive, which is of great 

-

theses in oral cavity.
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tologicznych. 
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Badania adhezji drobnoustrojów szczepu -

implantacyjnego powszechnie stosowanego w stomatologii 

-

 

-

 

-

 

 

-

-

particles based saliva substitutes, which rheological and 

tribological properties are similar to natural saliva and were 

here that metal nanoparticles are characterized by different 

properties in comparison to their macroscopic analogues. 

Gold nanoparticles are innovative and simultaneously inter-

antibacterial factors. 

cells 

adhesion to surface of biomaterial used in prosthetic den-

of above microbial cells may lead to premature damage of 

implants and dental prostheses. 

Biological analysis was conducted using 

oC. Next, 

cells were seeded on Sabouraud agar plates for overnight 
oC. 

Tests of 

to surface of widely used in stomatology and prosthetic 

-

alloys are used for removable elements of prostheses due 

to its mechanical properties, corrosive resistance, smooth 

 

-

ence of roughness, surface of one half of tested samples 

The polished/unpolished materials were ultrasonically 

degreased in acetone/alcohol and sterilized in an autoclave. 

Three samples were tested for each type of environment. 

The environments used in the research were: nutrient me-

dium for and two saliva preparations based on 

ingredients of commercial saliva preparations 
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istotne statystycznie przy 

 

-

resistant to degradation in a strongly acidic or basic envi-

the best stabilizers and is widely used in many branches 

porcine gastric mucin and xanthan gum were dissolved in 

Chemical composition of tested solutions is presented  

cells were suspended in nutrient boul-

lion, to establish cells density at OD

boullion with tested saliva preparations and samples of co-

oC.

adsorbed  cells was carried out by means 

of the non-destructive real-time imaging technique: confo-

Obtained pictures were analyzed using image analysis 

-

 

The results were considered statistically significant at  

following p-values were used: 

Chemical composition

Control nutrient medium

A

B
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gicznej w zwalczaniu drobnoustrojów.

 

 

 

-

na dwóch rodzajach powierzchni 

 

 

 

 

-

biologicznej, odpowiedniej dla wzrostu  

-

-

-

w porównaniu 

The oral cavity is an open system, where continuous 

exchange of microorganisms and factors which regulate 

their growth has been observed. These phenomena may 

be processed due to conditions present in oral cavity, where 

-

ronment, where different microorganisms are able to exist. 

Those microbes, despite antibacterial properties of saliva, 

as colonies in such conditions. As it was earlier mentioned, 

one of the microorganisms which colonizes oral cavity are 

fungi called . Those microbes are able to 

exist on all surfaces of oral cavity dental materials, includ-

ing surfaces of elements of dental prostheses. Because 

of the ability of fungi colonization also in inaccessible 

time is transferred to more resistant structure, which may 

above into account different preparations with antibacterial 

and antifungal properties are used in oral cavity, i.e. rinsing 

the fact that they are readily washed out from oral cavity, 

This paper proposes a saliva preparation with good tri-

and which contains gold nanoparticles. In experimental 

adhesion on two types of cobalt alloy surfaces: rough and 

smooth, was tested.

The microscopic observations results performed by 

of  microbe colonies growth in nutrient medium 

-

 

Thus, for the quantitative analysis of  colo-

 

obtained pictures were analyzed using image analysis 

-

tion in nutrient medium for  growth. Numer-

ous cells of microbes are present on both tested surfaces. 

It can be concluded from obtained pictures that the rough 

 cells, which 

adhere particularly in the uneven places.

In the next step biological tests were performed in solu-

tion of saliva substitute without gold nanoparticles addition 

both tested surfaces are shown, less 

cells in comparison to nutrient medium environment were 

observed.

The third tested environment was saliva substitute 

-

tained results unambiguously shown reduction of 

 adhesion in comparison to previous two environ-
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Image analysis results, performed at six places of tested 

samples, enabled for quantitative analysis of Candida colonies 

 

 colonies  

of  colonies was observed at surfaces of 

exhibit antifungal properties.
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Literature data indicate that gold nanoparticles are char-

Analysis of available reports shown that those particles exert 

-

possible mechanisms of gold nanoparticles activity against 

microorganisms are presented.

Antimicrobial properties of metal nanoparticles play also 

surfaces of prosthetics materials. As it was mentioned in 

-

organisms cells may be realized in different biological ways. 

Some of them are characterized below.

Two molecules of cysteine are able to connect through thiol 

nanoparticles are able to react with oxygen and in fact it acts 

as catalyst of oxidation process. In solution, atomic oxygen, 

which was adsorbed on surface of metal ions, reacts with 

thiol groups and eliminate hydrogen atoms leading to the 

formation of water molecule. As a result of this process, 

microorganisms are not able to synthesize the components 

of the cell wall. The -S-S- bonds are formed, and arranged 

branched polymer - mureine. This peptidoglycan is com-

posed of long multisaccharides chains, bonded using 

-
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ture is changed what in fact destroys its biological activity. 

reduction agents. In the case of nobel metals nanoparti-

cles, their catalytic properties lead to the formation of free 

protons, which cause peptides denaturation. As a result, 

spatial structure of peptide.

The gold nanoparticles are also used in cancer thera-

anticancer activity. Nanoparticles are effective due to their 

unique physical and chemical properties and manufactur-

be controlled by the possibility of immobilization on their 

surface other biologically active molecules including drugs 

The present study provides an objective observation of 

the effectiveness of mucin based saliva preparations with/

without addition of gold nanoparticles on growth of 

-

ples in tested saliva preparations, microscopic observations 

Obtained results showed that the most intense 

adhesion on metal surfaces was observed in the 

cells and colonies of  cells with gemmate signals 

were observed at tested surfaces. Similar results, although 

less intensive were obtained for cobalt alloy incubated in 

saliva preparation without addition of gold nanoparticles. 

On the other hand, saliva substitute with addition of gold 

nanoparticles inhibit 

alloy surface.

In all tests it was observed that microbes adhesion was 

more intensive to rough surface in comparison to smooth 

materials with more higher surface area, with numerous 

scratches and vallecullas.

-

noparticles on adhesion and growth of 

one of the aetiology factors which is a cause of soft tissues 

infections in oral cavity. Tested nanoparticles decrease also 

adsorption of  cells to elements of dental prosthe-

ses. The proposed mechanism of gold nanoparticles activity 

is based on inhibition of basic life processes of  and 

decrease of its adhesion to material surface. Antimicrobials 

activity of gold nanoparticles present in saliva substitute 

may sustain and prolong the stability and exploitation time 

of saliva preparation, after it application at teeth surfaces, 

stable antifungal layer is formed and gold nanoparticles 

present in i.e. teeth microscratches  can longer act against 

infections and as antimicrobial factors.

 

-
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