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Abstract

Scoliosis is defined as a lateral curvature of the spine [1], the presence of which is abnormal. The term scoliosis is derived
from the Greek word for curvature [2]. It can give the body a disfigured appearance because when the spine bends to the side,
the vertebrae become twisted and pull the ribs round with them, which sometimes form a “hump” on the back and cause
protrusion of the shoulder blade.

At present, there are two options in the treatment of scoliosis (bracing or surgery) [3]. The current practice to prevent curves
from getting worse is to wear a brace. However, due to present materials and manufacturing methods, braces tend to be heavy
and bulky and wearing a brace for a self-conscious teenager is not an easy treatment. This paper presents the main findings of
research and analysis conducted on other materials which are potentially suitable for spinal brace production. It concludes
that with the use of a new materials and manufacturing method the production of a more user-friendly brace is possible.
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Abstract

The aim of this study was the evaluation of the influence of head surface roughness on the wear of the acetabular component
of implant. The experiments were executed for the combination of UHMWPE (Ultra High Molecular Weight Polyethylene)
implant cup and metal head of implant with several different surface roughnesses. Testing method was based on Pin-on-Disc
principle. Finally the recommendation for head surface roughness was established. The special experiments were carried out
in accredited “Mechanical Testing Laboratory” (quality system ISO 17025) in collaboration with the Academy of Sciences of
the Czech Republic and company BEZNOSKA Corporation - developing and producing bone-substitute biomaterials and
implants.
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Abstract

This paper presents a finite element simulation of a human lower limb in a full extension after a knee joint arthroplasty. Aside
a total knee endoprosthesis Medin Modular (size 76, right knee) provided by Medin Orthopedics, a.s., Czech Republic, two
long bones, femur and tibia were used. As for a load, more than 30 most important muscles of the lower limb and 8 knee
ligaments were disigned. Compared with our former results, this model gives reduced stress and contact pressures values
which were given by more realistic ankle and hip joint definition. Their distributions correspond our former findings.
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Abstract

Biological heart valves have represented an important area of the tissue-derived biomaterials. Decellularization processes are
considered to be useful for manufacturing of biodegradable scaffolds which make it possible to create living and functioning
tissues. These processes result in elimination of most disadvantages of GA-stabilized tissues. Acellular tissues may be
obtained using various chemical, enzymatic and mechanical methods. Decellularization processes give the possibility of
creating biomaterials for cell seeding which are not immunogenic, cytotoxic and calcifying.
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Streszczenie Abstract
Hydrozele w oparciu o kwas akrylowy (AAc) i Hydrogels based on acrylic acid (AAc) and poly(ethylene
poli(glikol etylenowy) (PEG) zostaly zsyntetyzowane w glycol) (PEG) were synthesized under microwave irradiation
polu promieniowania mikrofalowego przy rdznej using different PEG content in the reaction mixture. For the
zawarto$ci PEG w mieszaninie reakcyjnej. Whasciwosci characterization of the hydrogels, Fourier transform infrared
hydrozeli okreslono za pomoca spektroskopii w spectrometry (FT-IR) and the swellability measurements were
podczerwieni z transformacja Fouriera (FT-IR) oraz po applied. The swelling studies which were carried out at
przez pomiar zdolnosci pgcznienia w réznym temperature 25 and 37°C in 0.9% NaCl solution showed that

$rodowisku. Pomiary pgcznienia przeprowadzono w equilibrium swelling ratios of the hydrogels increase with



0,9% roztworze NaCl w temperaturze 25 i 37°C. increasing temperature.
Okreslono wplyw temperatury i pH na proces pecznienia ~ The pH-dependent swelling behavior of the hydrogels was

hydrozeli PAA/PEG. examined in buffered solutions at various pH.

The swelling process is reversible and pH-dependent for the
Stowa kluczowe: hydrozele, pgcznienie, pH-wrazliwy PEG-containing hydrogels.
hydrozel

Keywords: hydrogels, swelling, pH-sensitive hydrogel
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Streszczenie Abstract

Zbadano wptyw warstw TiO, uzyskanych metoda zol-zel ~ The influence of TiO, sol-gel layers heated at 450°C and 800°C
i wygrzanych w temperaturach 450°C i 800°C na on corrosion properties of biomedical alloy Fe-Cr-Ni Rex 734
wlasciwosci korozyjne biomedycznego stopu Fe-Cr-Ni (ISO 5832/9) was investigated. The investigations were carried

Rex 734 (ISO 5832/9). Badania wykonano w out in deoxygenated Tyrode’s solution at human body



odtlenionym roztworze Tyrode’a w temperaturze ciata temperature 37°C (310 K). It was found that the layers heated at

ludzkiego 37°C (310 K). Stwierdzono polepszenie 450°C improve corrosion features of this alloy on the contrary to
whasciwosci korozyjnych stopu przez warstwy wygrzane  the layers heated at 800°C. The reason for these worse corrosion
w temperaturze 450°C i pogorszenie przez warstwy features of layers heated at 800°C can be carbides and oxides of
wygrzane w temperaturze 800°C. Przyczyna pogorszenia  alloy components which were formed at this temperature. It was
wlasciwosci korozyjnych przez warstwy wygrzane w confirmed by corrosion measurements of Rex 734 alloy without
800°C moga byé tlenki i wegliki metali bedacych TiO, layers which was heated at the same temperature.

sktadnikami stopu, ktore powstaja w tej temperaturze.
Potwierdzity to pomiary korozyjne stopu Rex 734 bez
warstw TiO,, wygrzanego w takiej samej temperaturze.
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Streszczenie

W artykule opisano metodg laboratoryjnych badan
trwalosci wypehien stomatologicznych wedtug
kryterium zmgczeniowej rozbudowy (propagacji)
szczeliny brzeznej pomigdzy wypehieniem a twarda
tkanka z¢ba. Wiadomo, Ze szczelina brzezna powstaje na
powierzchni granicznej wypetnienia z zgbem na skutek
skurczu polimeryzacyjnego, a nastgpnie powigksza si¢ na
skutek napregzen wywotanych przez obciazenia
mechaniczne i termiczne wystgpujace podczas aktu zucia
w jamie ustnej. Duza szczelina brzezna jest zrodtem
mikroprzecieku bakteryjnego i prochnicy wtornej. W ten
sposob jest bezposrednia przyczyna ostatecznej
degradacji wypetnienia. W artykule ograniczono si¢ do
aspektu zjawiska zmgczenia cieplnego (wptywu szokow
cieplnych na szczeling brzezna). Do badan wykorzystano
zgby ludzkie usunigte z powodow ortodontycznych i
chirurgicznych. W zgbach przeznaczonych do badan
wypreparowano modelowe ubytki. W ubytkach zatozono
wypeknienia z kompozytu mikrohybrydowego. Tak
przygotowane probki zgbéw poddano obciazeniom
termicznym symulujacym cykl zucia na specjalnie
opracowanym stanowisku badawczym (tzn. symulatorze
zucia). Po wykonaniu testu obciazeniowego
przeprowadzono pomiary dhugosci i szerokosci szczeliny
brzeznej. Wyniki pomiaréw wzrostu szczeliny w funkcji
liczby cykli obciazenia aproksymowano odcinkowo
dwoma prostymi. Pierwsza prosta stanowila liniowy
model regresji w okresie umiarkowanego wzrostu
szczeliny. Druga prosta wyznaczata liniowy model
regresji w okresie przys$pieszonego wzrostu szczeliny.
Punkt przecigcia prostych regresji wyznaczat graniczng
liczbg cykli obciazen oznaczajaca umowne uszkodzenie
zmgczeniowe. Przeprowadzone badania wykazatly, ze
mozliwa jest wyprzedzajaca ocena zniszczenia
zmecezeniowego wypelnien stomatologicznych w
warunkach ,,in vitro”. Opracowana metoda moze mie¢
praktyczne zastosowanie w ocenie trwatosci wypehien
oraz w testowaniu nowych materialow
stomatologicznych.

Stowa kluczowe: wypehienia stomatologiczne, badania
przyspieszone, nieszczelnos¢ brzezna, symulator zucia
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Abstract

The paper describes a method of forecast durability of dental
fillings according to the criterion of fatigue expansion
(propagation) of the marginal gap between the filling and the
hard tissue of the tooth. It is known, that marginal crevice forms
on the boundary surface between the feeling and tooth as a result
of polymerization shrinkage and then increases as a result of
mechanical and thermal loads which are present during
mastication in the oral cavity. Large marginal crevice is the
source of bacterial micro leakage and secondary caries. In such a
way it is a direct source of final degradation of the filling. In this
paper authors limited oneself to describe thermal phenomenon
(influence of thermal shock on marginal gap). For the research
human teeth were used, which were extracted due to
orthodontical and surgical reasons. In the teeth assigned to the
research model crevices were prepared. Fillings of micro hybrid
composite were placed in the cavities. Teeth samples prepared in
the above mentioned way were next submitted to the thermal
loads which simulated mastication cycle using the designed for
this purpose research stand. After the load test measurements of
the length and width of marginal crevice were made. Results of
the marginal gap growth as a function of number of cycles were
approximated with two segments of straight line. The first line
created a linear regression model in the period of moderate
growth of the marginal crevice. The second line determined
linear regression model during the accelerated growth of the
marginal crevice. The intersection point of regression lines
determined the boundary number of load cycles denoting
conventional fatigue failure.

The conducted research proved that anticipatory evaluation of
the fatigue failures in dental fillings in “in vitro” conditions
possible. The developed method can have practical
implementation in the evaluation of durability of the dental
fillings and in the tests of new materials used in dentistry.

Keywords: dental fillings, accelerated research, marginal
leakage, mastication simulator
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Streszczenie

W Katedrze Chemii i Technologii Tworzyw Sztucznych
PK opracowano nowatorska, oryginalng metodg syntezy
poli(kwasu asparaginowego)(PAA) i jego pochodnych
przy wykorzystaniu techniki mikrofalowej [1].
Przeprowadzono badania nad degradacja
poliasparaginiandw w roztworze soli fizjologicznej.
Podjgto tez proby zastosowania ich jako modyfikatorow
tworzyw stosowanych w implantologii, podtoza do
hodowli komoérek oraz nosnika leku.

Stowa kluczowe: poliasparaginiany, modyfikacja,
mikrofale, inzynieria biomaterialow.
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Abstract

At the Department of Chemistry and Technology of Polymers a
new original method of poly(aspartic acid)(PAA) and its
derivatives synthesis under microwave irradiation was
developed [1]. Tests on degradation of polyaspartates in
physiological salt solution as well as application as modifiers of
plastics used in implantology, cell culture basis and drug carrier
were carried out.

Keywords: polyaspartates, modification, microwaves,
biomaterial engineering.
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Streszczenie

Opracowano metodg wnioskowania rozmytego do
okreslenia wlasnosci mechanicznych kompozytow
utworzonych z hydroksyapatytu pochodzenia naturalnego
oraz ZnO. Zaproponowana w pracy metoda wykazata
mozliwos¢ skutecznego okreslenia warto$ci naprgzen
Sciskajacych, mikrotwardos$ci Vickers’a oraz
zaggszczenie kompozytu po obrobee cieplnej w roznych
temperaturach. Zaprojektowano i przeprowadzono
symulacj¢ dziatania sterownika rozmytego (FLC) za
pomoca oprogramowania Matlaba.

Gdansk University of Technology,
Faculty of Mechanical Engineering,
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Abstract

Mechanical properties of bovine hydroxyapatite (BHA) and
ZnO composites have been determinated by using fuzzy
reasoning approach. A proposed method showed the possibility
of estimation the value of compression strength, Vickers
microhardness, and densification after sintering the composites
at different temperatures. A fuzzy logic controller (FLC) was
utilized using Matlab Software.
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Streszczenie Abstract
Celem pracy byta ocena stabilnosci struktury macierzy The aim of the present study was to evaluate the stability of the
zewnatrzkomorkowej osierdzia §wini po usunigeiu z nich  extracellular matrix structure in porcine pericardium after their
komorek. Badano wplyw substancji powodujacych decellularization. The influence of decellularizing substances on
usuwanie komorek na wlasciwosci biochemiczne i the tissues biochemical and morphological properties has been
morfologiczne tkanek. Tkanki traktowano roztworami investigated. Tissues have been treated with solutions containing
zawierajacymi trypsyng i wersenian sodu (EDTA) lub trypsin and sodium versenate (EDTA) or sodium dodecyl-sulfate
dodecylosiarczan sodu (SDS) i chlorek sodu (NaCl). W (SDS) and sodium chloride. The SDS-PAGE electrophoresis and
badaniach wykorzystano elektroforezg SDS-PAGE i the optical microscopy have been used in researches. It has been

mikroskopi¢ optyczna. Wykazano, ze oddziatywanie na shown that the tissues treatment with the solution containing
tkanki roztworu zawierajacego 0,05% trypsyny i 0,02% 0.05% trypsin and 0.02% EDTA allows to obtain the acellular
EDTA pozwala na uzyskanie materiatu material.

bezkomoérkowego.



Stowa kluczowe: tkanki osierdzia, macierz Keywords: pericardium tissues, extracellular matrix,
zewnatrzkomorkowa, usuwanie komorek, stabilno$é¢ decellularization, structure stability, biomaterial
struktury, biomateriat
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Stowa kluczowe: stabilizacja kregostupa, alloplastyka, Keywords: spine stabilization, alloplastics, implant, animal
implant, badania na zwierzgtach, reakcja tkanek research, tissue reaction
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Streszczenie Abstract
Badano termiczne wlasciwos$ci segmentowego Thermal properties of segmented polyurethane (PU) were

poliuretanu po ekspozycji na promieniowanie jonizujace investigated upon exposure to ionising radiation by differencial
przy uzyciu réznicowej kalorymetrii skaningowej (DSC)  scanning calorimetry (DSC) and thermogravimetric analysis
i analizy termograwimetrycznej (TGA). W celu zbadania ~ (TGA). Additionally, the activation energy of PU was

termicznej degradacji poliuretanu okre§lono energig determined using Kissinger’s and Flynn-Wall-Ozawa’s methods
aktywacji metoda Kissingera i Flynn-Wall-Ozawa. Na to study the thermal degradation. On a basis of the obtained
podstawie uzyskanych wynikéw mozna wnioskowaé, ze  results it can be stated that radiation sterilization have not
sterylizacja radiacyjna nie ma znaczacego wplywu na significant influence on thermal properties of investigated
termiczne wtasciwosci badanych poliuretandw. polyurethanes.
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