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Abstract
Co-Cr and Ni-Cr alloys are widely used in dental implants production. However, there is a risk connected with application of

this kind of materials like allergy and methalosis caused by Cr, Ni ions, very dangerous for patients’ health and life.
Moreover metal ions released into human body can affect inflammation of the surrounding tissue. Biomaterials’ surface
treatment by the deposition of diamond-like carbon films can noticeably improve the corrosion and mechanical features.
Widely discussed in world’s literature problems with adhesion of DLC layers can be solved by the deposition of gradient a-
C:H/Ti layer. Due to that, it is possible to manufacture thick and well adherent carbon layer on the implant’s surface which
will constitute a very good protection against wear and corrosion. Our goal was to evaluate the mechanical properties of a-
C:H/Ti layers deposited on CoCr and NiCr alloys in hybrid deposition system RF PACVD/MS and to find the influence of
layer thickness on the selected properties. As the result of the investigation it was noticed that deposition of a-C:H/T1i layer
improves the mechanical properties of CoCr and NiCr alloys. High hardness and good adhesion of gradient carbon layers
makes them a very perspective material for this kind of applications.
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Abstract

Quality and quantity of groups in cellulose fiber is possible to change by chemical procedure (for example by using strong
oxidizing agent). One of other possible methods to change the chemical groups in cellulose fibers is plasma treatment. In this
study for plasma treatment a source of Diffuse Coplanar Surface Barrier Discharge (DCSBD) was used. Air plasma treatment
of cotton at atmospheric pressure was made in a wide time scale. The chemical changes of cotton were observed and

discussed.
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Abstract
In recent years, titanium dioxide has attracted a great deal of attention as a material for photocatalytic applications. These

applications include anti-bacterial effect as well as photocatalytic air and water purification. Another property of TiO,
concerns a substantial increase of its surface hydrophilicity upon irradiation. The aim of this work is to investigate thin TiO,
films obtained by RF PECVD technique with respect to hydrophilic and long-term bactericidal activity. Structural studies,
carried out by Raman spectroscopy show that all the investigated coatings are amorphous. The films exhibit agglomerates,



with their amount depending on energetic conditions of deposition. Adhesion measured by a scratch test shows that films
deposited at higher RF power adhere better than those synthesized at lower power values. UV irradiation causes death of
nearly 100% of Escherichia coli population on TiO, films. The irradiated films are still active for about 30 min after the end
of UV exposure. A substantial decrease of water contact angle is also observed upon the irradiation of the films with UV

light.
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Streszczenie

Mineral trioxide aggregate (MTA) jest materiatem, ktorego
zastosowanie wywoluje odpowiedZ biologiczna polegajaca na
regeneracji przyczepu tacznotkankowego tkanek przyzgbia
oraz odbudowie kosci. Jednakze hipoteza wptywu MTA na
procesy gojenia i odbudowy tkanek okotozgbowych oraz
mechanizmu tworzenia cementu korzeniowego pozostaje
niejasna. Celem pracy byto zbadanie wptywu plynu
tkankowego SBF (Simulated Body Fluid) na material Pro Root
MTA Grey w obecnos$ci twardych tkanek zgba. Z 10 zgbow
bydlecych uzyskano 20 bloczkoéw cementu korzeniowego. Po
opracowaniu probek i natozeniu preparatu MTA Grey
podzielono je na trzy réwne grupy (I, IT i IIT), po 6 probek
kazda. Bloczki zgbiny z grupy I zanurzono w 0,9% roztworze
soli fizjologicznej (0,9% NaCl), bloczki z grupy 11 i IIT
inkubowano w syntetycznym ptynie tkankowym (roztwor
SBF) odpowiednio przez 2 i 10 miesigcy. Wszystkie probki
umieszczono w temp. 37°C oraz 100% wilgotnoéci. Po okresie
inkubacji probki poddano badaniu w elektronowym
mikroskopie skaningowym, wykonano analiz¢ spektroskopowa
EDS oraz badanie metoda dyfrakcji rentgenowskiej. Na
powierzchniach probek inkubowanych w SBF stwierdzono
obecno$¢ zwiazkow fosforu i wapnia, jednak nie stwierdzono
obecnosci krysztatkow hydroksyapatytu.

Stowa kluczowe: Mineral trioxide aggregate, elektronowy
mikroskop skaningowy, dyfrakcja rentgenowska, SBF,
cementogeneza
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Abstract

Mineral trioxide aggregate (MTA) is a material provoking
a good biological reaction which may facilitate the
regeneration of the periodontal ligament and formation of
bone. However, the hypothesis of the dental alveolar
healing and cement formation by the application of MTA
has not been proven. The purpose of this study was to
investigate the probable influence of the Simulated Body
Fluid (SBF) on Grey Pro Root Mineral Trioxide Aggregate
(GMTA) in the presence of the dental hard tissue. From 10
bovine extracted teeth, 20 samples of hard dental tissue
were obtained. After the preparation and application of the
GMTA material all of the samples were divided randomly
into three groups (I, II, III), of 6 samples each. Dentine
blocks in group I were incubated in 0.9% NaCl whilst
those in groups II and III were incubated in SBF for 2 and
10 months, respectively, at 37°C, 100% humidity. SEM
investigation, energy dispersive spectroscopy elemental
analysis (EDS) and X-ray diffraction analysis of the
samples were performed. On the surfaces of SBF incubated
samples precipitation of phosphorus and calcium was
indicated but no hydroxyapatite crystals were found.

Keywords: mineral trioxide aggregate, SEM, X-ray
diffraction, SBF, cementogenesis
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Streszczenie

Celem pracy jest porownane wptywu EDTA i kwasu
cytrynowego na adhezj¢ pomigdzy zgbing korzeniowa a
materialem kompozytowym Herculite. Wiasciwa adhezja
pomigdzy materiatami wypelniajacymi a struktura zgba,
stanowi odpowiednie zabezpieczenie przed mikroprzeciekiem,
niezbedne do uzyskania zadawalajacych efektow w leczeniu
stomatologicznym. Do badan uzyto 40 korzeni ludzkich zgbow
trzonowych usunigtych ze wzgledéw stomatologicznych.
Dwadziescia losowo wybranych zgbdw przecinano prostopadle
w stosunku do dlugiej osi korzenia zgba (grupa I), kolejne 20
réwnolegle (grupa II). Nastgpnie poprzeczne (grupa I) i
podtuzne przekroje zgbow (grupa II) podzielono losowo na
dwie podgrupy: a i b po 10 zgbow kazda, aktywowano
roztworami powszechnie stosowanymi w leczeniu
endodontycznym i wytrawiono 37% kwasem ortofosforowym.
Probki zgbow wszystkich grup pokryto systemem wigzacym
OptiBond Solo Plus i spolimeryzowano. Na przygotowane w
ten sposob powierzchnie, przy pomocy specjalnej formy o
srednicy 3 mm, nanoszono materiat Herculite. Badania
wykazaty, ze nie wystgpuja rdznice istotne statystycznie w
wytrzymatosci na Scinanie pomigdzy potaczeniem materiatu
Herculite z powierzchnia zgbiny. Rowniez ulozenie kanalikow
zgbinowych w stosunku do powierzchni polaczenia nie
wplywa na ich wytrzymalo$¢ na $cinanie.

Stowa kluczowe: adhezja, z¢bina korzeniowa, EDTA, kwas
cytrynowy, material kompozytowy
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Abstract

The aim of this study is to compare the influence of EDTA
and citric acid on adhesion between radicular dentine and
composite material Herculite. Appropriate adhesion
between filling material and tooth structure constitutes
proper protection against coronal leakage, indispensable to
achieve a satisfactory effects in dentistry treatment. Forty
human teeth molars roots, removed from dentistry
indications were used in this study. Twenty randomly
selected teeth were sliced perpendicularly to the long axis
of dental radices (I group), following 20 parallely (group
1). In the group I dentinal tubules were parallel to the
analysed surface, whereas in group II perpendicular.
Transversal and longitudinal teeth profiles were randomly
divided into two subgroups of ten teeth each and activated
by solutions which are commonly used in endodontic
treatment and 37% ortophosphoric acid. Slices of all teeth
were covered with a bonding system OptiBond Solo Plus
and light cured. On the surfaces prepared in this way,
Herculite composite material with using special form of 3
mm in diameter, was applied. The findings reveal that
there are not statistical differences in shear strength
between the dentine and Herculite material. Also the
direction of the dentinal tubules does not influence the
shear strength of the analysed samples.

Keywords: adhesion, radicular dentine, EDTA, citric acid,
composite material
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Streszczenie

W ostatnich latach zauwaza si¢ wzrost ilosci implantacji
wszczepow medycznych, ktorych gtownym celem jest
zastapienie uszkodzonych chorobowo lub urazowo organéw
(protezy stawu biodrowego, kolanowego itp.). Zwiazane to jest
z wprowadzeniem do organizmu duzych iloéci metali i
narazeniem pacjentow na ich oddziatywanie na organizm. Na
$wiecie w wielu laboratoriach prowadzone sa badania nad
ograniczeniem tego wptywu na zdrowie pacjenta.

W pracy przedstawiono wstgpne badania nad wytwarzaniem
nowego kompozytu weglowo-hydroksyapatytowego na
podtozach metalicznych stosowanych w medycynie, ktérego
gldwna rola jest ograniczenie przenikania jondw metali do
organizmu, jak i poprawa wlasciwosci mechanicznych.

Stowa kluczowe: hydroksyapatyt, warstwa weglowa, implant
medyczny
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Abstract

In recent years one may observe a constant increase in the
number of implantations of medical implants the main
objective of which is the replacement of damaged organs
due to an illness or injury (hip or knee joint prostheses,
etc.). This is connected with the introduction of a large
number of metals to the organisms of patients. Furthermore,
the patients are exposed to the activity of those metals in
their organisms. In the laboratories worldwide there are
carried out the investigations aimed at reducing this
detrimental influence on the health of the patients. In the
study the preliminary research into the production of a new
carbon-hydroxyapatite composite on metal substrates in
medicine is presented. The crucial role of such a composite
is to limit the phenomenon of metalosis in the organism of
the patient and to enhance its mechanical properties.
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