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Streszczenie

Autorzy artykutu przedstawiaja zaprojektowany model
materiatu gradientowego do zastosowan medycznych, z
kontrolowana, stopniowa zmiana modutu Younga w jego
budowie. Po zaprojektowaniu materiatu zostata okreslona jego
mapa rozkladu naprgzen przy pomocy programu
komputerowego NEi Nastran for Windows wykorzystujacego
metodg elementow skonczonych (MES). Do badan
eksperymentalnych zostaty wykonane probki z polisulfonu
(PSU) wzmocnionego jednokierunkowym witdknem
weglowym diugim (CF 1D). Wykonany kompozyt o
gradientowej budowie wykazuje przydatno$¢ jako materiat o
dopasowanym module Younga z warto$ciami podawanymi
przez innych autoréw dla kosci gabczastej i pierscienia
wloknistego krazka migdzykrggowego.

Abstract

The authors of this paper describe designed (introduce)
designed model of gradient materials for medical
application. This material has monitoring progressive
changes of Young’s modulus in its structure. After
material’s designed it was defined its map of stress
distribution by using program NEi Nastran for Windows
with MES. Samples for investigation were made from
polysulfone (PSU) with one-dimensional carbon fibers
(1D). Composite with gradient structure shows usability as
material with Young’s modulus adapted with values
obtained by another authors for spongy bone and fibroform
ring of intervertebral disc.
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Streszczenie

Przeprowadzono badania majace na celu okreslenie
mozliwosci wbudowania wapnia i fosforu w warstewke
tlenkowa na stopie implantacyjnym Ti6A17Nb w trakcie
procesu pasywacji anodowej oraz okreslenie odpornosci na
korozjg tak zmodyfikowanego stopu w fizjologicznym
roztworze Tyrode’a. Stwierdzono, ze przy napigciu pasywacji
wynoszacym U=100V, w warstewke pasywna wbudowuje si¢
jedynie fosfor. Zastosowanie wyzszego napigcia (U=150V)
powoduje utlenianie jarzeniowe powierzchni, prowadzace do
otrzymania struktury porowatej o zwigkszonej zawartosci
wapnia i fosforu. Proces pasywacji anodowej potaczony z
implantacja wapnia i fosforu w warstewke tlenkowa powoduje
zwigkszenie odpornosci na korozjg stopu Ti6AI7Nb w
roztworze fizjologicznym Tyrode’a.

Stowa kluczowe: Ti6Al7Nb alloy, spark anodization,
Ca and P implantation
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Abstract

The research was undertaken in order to determine the
possibility of calcium and phosphorous incorporation into
the oxide layer on Ti6Al7Nb implant alloy during anodic
passivation process and determine the corrosion resistance
of such a modified alloy in the physiological Tyrode’s
solution. It was stated that at the passivation voltage of
U=100V, only phosphorous builds itself into the passive
layer. Application of higher voltage (U=150V) causes
surface glowing oxidation leading to porous structure of
increased calcium and phosphorous content. The anodic
passivation process combined with calcium and
phosphorous implantation into oxide layer leads to
improvement of corrosion resistance of Ti6Al7Nb alloy in
the physiological Tyrode’s solution.

Keywords: Ti6Al7Nb alloy, spark anodization,
Ca and P implantation
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Streszczenie

Celem pracy byta ocena szybko$ci degradacji réznych
polimerow resorbowalnych przetwarzanych metoda wtrysku
oraz wplywu sztucznego $rodowiska biologicznego na zmiang
wlasciwosci mechanicznych (wytrzymato$é, modut Younga,
odksztatcalno$¢) badanych materiatow.

Na podstawie przeprowadzonej analizy, badane polimery
mozna podzieli¢ na dwie grupy: o krétkim czasie degradacji i
towarzyszacej temu szybkiej zmianie parametrow
mechanicznych (PGLA, PLDLA i blenda PLDLA+PGLA)
oraz ulegajace wolniejszej degradacji i stopniowej zmianie
parametréw mechanicznych (GS i blenda GS+PLDLA).
Rodzaj uzytego ptynu inkubacyjnego znaczaco wptywa na
zmiang parametrow mechanicznych probek.

Obserwowane zmiany wlasciwosci mechanicznych badanych
polimeréw zwigzane sa z rozrywaniem lancuchéw
polimerowych i rozluznieniem struktury materialow w wyniku
degradacji hydrolityczne;.
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Abstract

The aim of the presented work was the analysis of the
degradation rate of different resorbable polymers
processed by injection moulding and estimation of the
influence of in vitro conditions on the changes of their
mechanical properties (strength, Young’s modulus,
elongation). The analysis of the results showed that two
groups of tested polymers can be distinguished: the first
one, revealing faster changes of mechanical properties due
to short degradation time (PGLA, PLDLA and
PLDLA-+PGLA blend) and the second one, with longer
degradation rate and gradual changes of mechanical
properties (GS and GS+PLDLA blend).

Changes of mechanical properties are connected with the
scission of the polymer chains and loosening of the
structure as a result of hydrolytic degradation.

The type of incubation solution affects the rate of decrease
of mechanical properties.
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Streszczenie

Silikonowe protezy twarzy (epitezy, ektoprotezy, protezy
zewngtrzne) stosowane sa u pacjentow, ktérzy w wyniku
zabiegu chirurgicznego, w ramach leczenia choréb
nowotworowych, wad wrodzonych, urazu utracili tkanki
migkkie i twarde w zakresie twarzoczaszki np. oko, ucho, nos.
Rekonstrukcje protetyczne wykorzystuje si¢ w przypadku, gdy
metody chirurgii plastycznej sa nieskuteczne lub nie moga by¢
zastosowane. Istnieja rézne metody umocowania ektoprotez.
Badania kliniczne i ankietowe wykazaty, iz wigkszo$¢
pacjentdw w pierwszej kolejnosci wybierata kleje medyczne.
Niestety kleje te charakteryzuja sig krotkim czasem trwatego
przytwierdzenia protezy do miejsca ubytku. W pracy zbadano
przyczepnosci trzech rodzajow materiatow silikonowych
przytwierdzanych do skory pacjentdow za pomoca klejow i
tasm komercyjnych. W celu poprawy adhezji tworzywa
zastosowano dwa rodzaje modyfikacji powierzchni. Zbadano
wplyw obrobki mechanicznej na powierzchnie silikonow
(gwarantujacy wzrost chropowatosci powierzchni). Zbadano
takze skutecznos¢ chemicznej metody obrobki powierzchni
(trawienie tworzywa w roztworach kwasdw nieorganicznych).
Celem weryfikacji skutecznos$ci zastosowanych metod
modyfikujacych powierzchni¢ opracowano metodg pomiaru
adhezji pomigdzy materiatem polimerowym a badanym
srodkiem klejacym (tasma, klej) wykorzystujac w tym celu
uktad uchwytow uniwersalnej maszyny wytrzymato$ciowe;.

Stowa kluczowe: ektoprotezy, modyfikacja powierzchni,
silikony, adhezja

Abstract

Silicone facial prostheses (epitheses, ecto-prostheses,
external prostheses) are applied for patients who lost soft
and hard tissues in craniofacial area, e.g. eye, ear, nose,
due to a surgical treatment; tumour diseases treatment;
birth defects or injuries. Prosthetic reconstructions are used
when plastic surgery methods are ineffective, or cannot be
applied. There are various methods of the ecto-prostheses
fastening. Clinical tests and surveys revealed that the first
choice for the majority of patients is medical glues.
However, such glues can provide only short-time fastening
of prosthesis to the damaged area. The work presents
results of investigations on adhesion of three kinds of
silicone materials fastened to patients’ skin with the use of
commercial glues and adhesive tapes. In order to improve
the materials’ adhesion two methods of their surface
modification were applied. Influence of a mechanical
treatment on the materials’ surface was investigated.
Effectiveness of the surface chemical treatment i.e. etching
of the materials with inorganic acids solutions was
investigated. In order to verify effectiveness of the applied
surface modification methods a testing method of adhesion
between the material and the adhesive agent i.e. adhesive
tape or glue was developed. The testing method utilised a
universal testing machine.

Keywords: ecto-prothesis, surface modification, silicones,
adhesion
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Streszczenie

Celem pracy byla ocena in vitro cytotoksycznego dziatania
bioresorbowalnego kopolimeru glikolidu z laktydem (PLGA)
na ludzkie osteoblasty linii hFOB 1.19 poprzez pomiar
aktywnosci dehydrogenazy mitochondrialnej (test MTT) oraz
dehydrogenazy mleczanowej (test LDH). Do badan uzyto
ekstrakt uzyskany po 8 dniach inkubacji kopolimeru PLGA w
medium wykorzystywanym do hodowli osteoblastow. Ekstrakt
ten nastgpnie kontaktowano przez 24 oraz 48 godziny z
zaadherowanymi do dna naczynia hodowlanego osteoblastami.
Po uptywie zatozonego czasu inkubacji zarowno test MTT, jak
i test LDH nie wykazat cytotoksycznego dziatania kopolimeru
PLGA na ludzkie komorki kosciotworcze.

Stowa kluczowe: biomateriaty, kopolimer PLGA,
cytotoksyczno$é, test MTT, test LDH, osteoblasty ludzkie,
badania biologiczne
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Abstract

The aim of the work was to evaluate in vitro the cytotoxic
effect of bioresorbable polylactide-co-glycolide (PLGA)
on the hFOB 1.19 human osteoblastic cell line by
measuring the activity of mitochondrial dehydrogenase
(MTT test) and lactate dehydrogenase (LDH test). The
research made use of an extract obtained after 8 days of
PLGA incubation in a medium used for osteoblast
culturing. The extract was then brought into contact with
osteoblasts adhered to the bottom of the culture vessel for
24 and 48 hours. After the set incubation time neither the
MTT test nor the LDH test showed a cytotoxic effect of
PLGA on human osteogenic cells.

Keywords: biomaterials, copolymer PLGA, cytotoxicity,
MTT assay, LDH assay, human osteoblasts, biological
evaluations
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Streszczenie

W pracy dokonano oceny cytotoksycznego wptywu
wzmocnionego wloknami weglowymi kopolimeru glikolidu z
laktydem (PLGA+CF) na ludzkie osteoblasty linii hFOB 1.19.
Przeprowadzono w tym celu pomiar aktywnoS$ci
dehydrogenazy mitochondrialnej metoda MTT oraz
dehydrogenazy mleczanowej (test LDH) w warunkach in vitro.
Oba testy nie wykazaty toksycznego dziatania badanego
kompozytu na ludzkie komorki kosciotworcze.

Stowa kluczowe: biomateriaty, kopolimer PLGA, wtdkna
weglowe, cytotoksyczno$é, test MTT, test LDH, osteoblasty
ludzkie, badania biologiczne

Abstract

This work evaluates the cytotoxic impact of polylactide-
co-glycolide reinforced with carbon fibres (PLGA+CF) on
the hFOB 1.19 human osteoblastic cell line. To this end the
levels of miochondrial dehydrogenase (MTT method) and
lactate dehydrogenase (LDH test) were measured in vitro.
Neither test showed a toxic effect of the studied composite
on the human osteogenic cells.

Keywords: biomaterials, copolymer PLGA, carbon fibres,
cytotoxicity, MTT assay, LDH assay, human osteoblasts,
biological evaluations
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Streszczenie

Celem badan bylo okreslenie zalezno$ci wytrzymatos$ci zlacza
zamek ortodontyczny/szkliwo od trzech sposoboéw
przygotowania powierzchni zgba do przyklejania zamka oraz
okreslenie ryzyka uszkodzenia szkliwa w przypadku
oderwania zamka. Materialem do badan bylo 27
nieuszkodzonych z¢bow przedtrzonowych, usunigtych ze
wskazan ortodontycznych, ktore zostaty losowo podzielono na
3 grupy i odpowiednio przygotowano poprzez: fluoryzacje
(grupa A), piaskowanie (grupa B) natomiast zgby z grupy C
zostaly uzyte bez zadnych specjalnych zabiegéw. Nastgpnie
metalowe zamki zostaly przytwierdzone do policzkowych
powierzchni zgbow. Tak przygotowane probki zostaty
zamoczone na okres dwoch tygodni w roztworze soli
fizjologicznej o temperaturze 37°C a nastepnie poddane
dziataniu sit $cinajacych przy pomocy uniwersalnej maszyny
wytrzymatos$ciowej. Potem powierzchnie zamkow i szkliwa
zgbdw byly obserwowane za pomoca mikroskopu
stereoskopowego. Zauwazono, ze $rednia wytrzymatos¢ na
zrywanie byta najwyzsza dla zgbow oczyszczonych przy
pomocy piaskowania (grupa B) a najnizsza dla zgbow
poddanych fluoryzacji (grupa A). Znaczace réznice zauwazono
takze na powierzchniach zamkow i zgbow: z grupy A prawie
cale spoiwo pozostato na zamkach, podczas gdy dla grup Bi C
spoiwo pozostato zardwno zamkach jak i na szkliwie. Nie
zaobserwowano zadnych ubytkow na powierzchni szkliwa.
Wyniki badan wskazuja, ze piaskowanie powierzchni zgba jest
sposobem gwarantujacym przenoszenie najwigkszych obciazen
poprzez przyklejony zamek ortodontyczny.

Stowa kluczowe: wytrzymatosé, szkliwo, zamki
ortodontyczne
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Abstract

The objective of this study was to evaluate the effects of
three surface preparations of human enamel on shear bond
strength of orthodontic brackets bonded to enamel, and to
determine the risk of enamel damage after debonding. In
the experiment, 27 human premolars extracted for
orthodontic reason, were divided into 3 groups and
submitted to: fluoridation (group A), air polishing (group
B), while group C was used without any special treatment.
Afterwards metal brackets were bonded to the labial
surfaces of the teeth. After soaking of the samples in
physiological saline for 2 weeks at 37°C the brackets were
debonded with the use of a universal testing machine to
measure shear bond strength. After debonding the enamel
and brackets surfaces were observed under
stereomicroscope.

It was found that the mean bond strength of the brackets
was the highest for the teeth which enamel was air-
polished (group B), while the lowest for the teeth
submitted to fluoridation (group A). There were significant
differences in the morphology of the adhesive remaining
on the enamel and the bracket: for group A almost the
whole adhesive remained on the brackets, while for group
B and C adhesive was observed on both brackets and
enamel. No enamel damage caused by debonding was
observed. The results show that air-polishing is the best
method to prepare the surface of the enamel to achieve the
highest retention of the orthodontic brackets.

Keywords: adhesion, orthodontic brackets, enamel
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Streszczenie

Celem pracy bylo otrzymanie metoda metalurgii proszkow
porowatych ksztattek tytanowych przeznaczonych na implanty
medyczne. Przeprowadzono probg zoptymalizowania procesu
technologicznego. Poprzez dobor odpowiednich parametréw
takich jak srodowisko, temperatura obrobki termicznej, a takze
ilo$¢ uzytego porogenu uzyskano probki tytanowe o
zréznicowanej porowatosci i wlasciwosciach mechanicznych.
W pracy przedstawiono dwie metody otrzymywania
omawianych probek, z ktérych pierwsza (obrobka termiczna w
atmosferze argonu) okazata si¢ nieskuteczna, ze wzglgdu na
destrukcjg materialu, natomiast druga metoda (obrobka
termiczna z zastosowaniem prozni) pozwolita otrzymac probki
o zalozonych parametrach.

Stowa kluczowe: porowaty tytan, metalurgia proszkow
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Abstract

The aim of this work was to obtain porous titanium
sponges in a powder metallurgy process which might be
applied as medical implants. The attempt of process
optimization was carried out. Selection of parameters such
as biological solution, temperature of thermal treatment
and porogen amount allowed to obtain titanium samples
with different porosity and proper mechanical properties.
Two types of obtaining methods were presented in this
work. First (thermal treatment in argon atmosphere) which
was not sufficient due to material destruction and second
(thermal treatment in vacuum atmosphere) which allows to
obtain titanium samples with expected parameters.

Keywords: porous titanium, powder metallurgy
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Abstract

Alginate fibres containing in their structure a dispersed
bioactive hydroxyapatite nano-additive were obtained.
These fibres are characterized by high sorption properties
and a tensile strength of over 20cN/tex, which is adequate
for the production of composites designed for medical
purposes.

Streszczenie

Otrzymano wtokna alginianowe zawierajace w swojej budowie
rozproszony bioaktywny nanododatek hydroksyapatytu.
Widkna te charakteryzuja si¢ wysokimi wlasciwosciami
sorpcyjnymi oraz warto$cia wytrzymatosci wlasciwej powyzej
20cN/tex odpowiednia do przerobu na kompozyty
przeznaczone do zastosowan medycznych.
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Abstract

This paper explores the influence of the as-spun draw ratio
on the properties of nanocomposite PAN fibres containing
either nanosilver or a system of two nano-additives:
nanosilver and hydroxyapatite. The fibres obtained were
characterized by a tensile strength of approximately 40
cN/tex and an increased porosity.

Streszczenie

W pracy zbadano wptyw wyciagu filierowago na wtasciwosci
nanokompozytowych wiokien PAN zawierajacych
alternatywnie nanosrebro badz uktad dwoch nanododatkow:
nanosrebro i hydroksyapatyt. Otrzymane widkna
charakteryzowaly si¢ wytrzymaloscia na poziomie zblizonym
do 40 cN/tex oraz podwyzszona porowatoscia.

Stowa kluczowe: widkna prekursorowe, nanododatki Keywords: precursor fibres, nanoadditives
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Streszczenie

W artykule rozwazano pewien aspekt transportu masy
implantu bioceramicznego w zagadnieniach zespalania tkanki
kostnej dla oceny postgpu leczenia i zdrowienia pacjenta i
zasugerowano kierunek poszukiwania dla rozwiazania tego
problemu. Zaproponowano optymalizacj¢ oddziatywania
whnikajacej masy implantu w reakcji z tkanka kostna w ujeciu
wariacyjnym polegajacym na znalezieniu najbardziej
optymalnej trajektorii procesu jego wnikania opartej na
analizie probabilistycznej, przyjmujac pewien rozktad energii
typu beta (gaussowskie przyblizenie entropii boltzmanowskiej)
i dobierajac potencjat opdzniony reakcji chemicznej
gwarantujacy homogeniczno$¢ procesu zespalania masy
whnikajacej z osrodkiem kostnym. Zaproponowana
matematyczna procedura poszukiwania rozwiazania pozwolita
znalez¢ rézniczkowe rownanie opisujace predkosé wnikania
masy implantu.

Stowa kluczowe: wszczepianie bioceramiki, transport masy
bioceramicznej, rachunek variacyjny
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Abstract

Some aspect of transportation of a mass of bio ceramic
implant in tissue osteosynthesis problems was considered
in paper for evaluation of the treatment development and
patient convalescence. The searching procedure was also
suggested for solution. The optimisation of a response to
penetration of an implant mass in reaction with bone tissue
in variation approach was proposed basing on probabilistic
analysis with reception of the beta energy distribution
(Gaussian approximation of the Boltzman’s entropy).
Homogeneity of an osteosynthesis of a penetrating mass
into bone tissue is guaranteed by selection of the dilatory
potential of a chemical reaction. Proposed mathematical
procedure allows to find differential formula describing the
velocity of the penetration of an implant mass.

Keywords: bioceramic implantation, transport of
bioceramic mass, calculus of variation
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Streszczenie

W pracy przeprowadzono oceng zachowania si¢ w srodowisku

biologicznym resorbowalnych kompozytéw polimerowo-
metalicznch. Stanowiace fazg metaliczna gabki magnezowe
impregnowano kopolimerem PLDLA metoda zanurzania w
roztworze. Na podstawie testow in vitro okre$lono stopien
degradacji kompozytow (pH, przewodnictwo).
Przeprowadzono analiz¢ mikrostruktury (SEM, pCT) oraz
oszacowano porowato$¢ catkowita probek. Stwierdzono, ze
zastosowany polimer moze spelni¢ funkcjg bariery
opdzniajacej resorpcj¢ implantu magnezowego. Proces ten
wymaga jednak dalszych badan i optymalizacjg¢ warunkoéw
imersji poniewaz polimer nie zabezpieczyt w dostatecznym
stopniu powierzchni magnezu przed zbyt szybko postgpujaca
korozja.

Stowa kluczowe: kompozyty, materialy resorbowalne, magnez

! AGH-UST, Department of Biomaterials,
30 Mickiewicza Av., 30-059 Cracow, Poland
2 LEIBNIZ-UST of Hannover, Department of Material
Science, D-30823 Grabs en, Germany
* e-mail: chlopek@agh.edu.pl

Abstract

The work concerns the assessment of resorbable polymer-
metallic composite behaviour in the biological solution.
Magnesium sponges were immersed with copolymer
(PLDLA). On the basis of in vitro tests the degradation rate
of composites was determined (pH and conductivity).
Microstructure analyses (SEM, nCT) and total porosity for
all samples were estimated. It was found that the polymer
used can perform a function of inhibition barrier for
implant’s resorption. This process still requires another
research and optimization of immersion’s conditions due to
the magnesium surface insufficient polymer protection
against the rapid corrosion progress.

Keywords: composites, resorbable materials, magnesium
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Streszczenie

Zastosowanie wlokien oraz wyrobow wiokienniczych w
medycynie wzrosto intensywnie na przestrzeni ostatnich lat.
Obecnie wiokna i biotekstylia wykorzystywane sa niemal we
wszystkich dziedzinach zwiazanych z medycyna i ochrona
zdrowia. Materialy widkniste stosowane sa zaréwno jako tzw.
,,materialy do uzytku zewngtrznego” czyli miedzy innymi
specjalistyczna odziez ochronna jak rowniez w postaci
artykutéw higienicznych, materialéow opatrunkowych, w
urzadzeniach pozaustrojowych oraz jako materiaty

implantacyjne, stykajace si¢ bezposrednio z tkankami pacjenta.

W pracy przedstawiono przeglad zastosowan wiokien i
materialow widknistych w medycynie i inzynierii
biomateriatow.

Stowa kluczowe: tekstylia medyczne, biomateriaty, implanty
wiokniste
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Abstract

The use of fibres and textiles in medicine has grown
dramatically within the last years. Nowadays the
application of fibres and biotextiles is widespread and
covers all aspects of medicine and health care. Medical
textiles are use widely as: “materials for external
application”, such as protective healthcare garments,
hygiene products, wound dressing materials,
extracorporeal devices, and as implantable textile, which
has a direct contact with patient tissues. In this work an
introduction to fibre and textile will be presented along
with a discussion of application areas.

Keywords: medical textiles, biomaterials, fibrous implants
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Streszczenie

W celu oszacowania prawdopodobienstwa przerwania
ciaglosci Sciany tetniaka aorty brzusznej (AAA) konieczne jest
zbadanie warunkow obciazeniowych odpowiedzialnych za to
zdarzenie, a takze identyfikacja zmian zachodzacych

w strukturze §ciany tego naczynia w procesie rozwoju
schorzenia. Stad, gtéwnym celem prezentowanej pracy jest
okreslenie mechanicznych oraz strukturalnych wlasciwosci
Scian tetniakow aorty brzusznej oraz preparatow zdrowych
aort. W tym celu zastosowano test jednoosiowego rozciagania
probek wycigtych z pobranych preparatéw w dwoch
prostopadtych do siebie kierunkach: wzdtuznym oraz
obwodowym, a takze przeprowadzono histologiczne badania
mikrostruktury §ciany naczyn. Na podstawie
przeprowadzonego testu wytrzymatosciowego wykreslono
krzywa naprezenie-odksztalcenie dla kazdego przebadanego
przypadku i wyznaczono charakterystyczne wielkosci
opisujace wytrzymatos$¢ oraz sztywnos$¢ przebadanych probek.
Uzyskane wyniki wskazuja na istotny wzrost sztywnosci

w przypadku preparatow $cian tgtniakow, co szczegolnie
zaznaczyto si¢ w kierunku obwodowym.

Abstract

To estimate when an abdominal aortic aneurysm (AAA)
may rupture, it is necessary to understand the forces
responsible for this event and structural alterations lead to
changes in the mechanical properties of the tissue. Hence,
the main goal of presented study is determination and
assessment of mechanical and structural properties of the
walls of normal abdominal aortas and abdominal aortic
aneurysms. With this end in view uniaxial tensile tests

of the specimens cut out from the walls of abdominal
aortic aneurysms and normal abdominal aortas in two
directions — longitudinal and circumferential — have been
carried out and histological study has been performed. On
the basis of these tests the stress-strain relationships have
been determined for each investigated specimen and the
maximum tangential modulus as well as the ultimate
tensile strength has been assigned. The results indicate the
increase of tissue stiffness in the case of abdominal aortic
aneurysms, especially in the circumferential direction.
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Streszczenie

Obicktem badan byly nanostrukturalne elastomery
termoplastyczne typu (A-B)n zawierajace segmenty gigtkie
pochodzace od dimeru kwasu linoleinowego (DLA) i

segmenty sztywne zawierajace poli(tereftalan butylenu) (PBT).

Te nowe biomateriaty proponowane sa jako alternatywa dla
elastomeru silikonowego w zastosowaniach na implanty piersi.
Struktura, a tym samym wlasciwosci kopolimerow zostaty
poddane modyfikacji wiazka szybkich elektronow.
Stwierdzono, ze kopolimer poddany dziataniu dawki 100kGy
wykazal lepsza proliferacj¢ komorek w porownaniu do
materiatu niemodyfikowanego i elastomeru silikonowego
uzytego jako materiat odniesienia. Promieniowanie jonizujace
wplyneto rowniez pozytywnie na wlasciwosci mechaniczne
zwigkszajac o 100% warto§¢ modulu Young’a w poréwnaniu
do elastomeru silikonowego o jako$ci medyczne;.

Stowa kluczowe: Elastomery termoplastyczne, biozgodnos$c
komorkowa in vitro, promieniowanie jonizujace
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Abstract

Nanostructured multiblock thermoplastic elastomers of the
(A-B)n type with aliphatic segments from dimer of linoleic
acid (DLA) and aromatic segments of poly(butylene
terephthalate) (PBT) were investigated in this work. These
new materials are proposed as an alternative to silicone
elastomer for breast implants. Their structure, and thus
properties were modified with e-beam radiation. It was
found that polymer exposed to 100 kGy showed better cell
proliferation as compared to unmodified material and to
silicone elastomer used as reference material. E-beam
radiation enhanced also mechanical properties by over
100% increase of Young’s modulus as compared to
medical grade silicone elastomer.

Keywords: Thermoplastic elastomers, in vitro cell
biocompatibility, e-beam radiation.

[Engineering of Biomaterials / InZynieria Biomaterialéw, 81-84, (2008), 100-103]

M. Piatek', M. El Fray'", G. Przybytniak’, M. Walo®

! Politechnika Szczecifiska, Instytut Polimerow,
Zaklad Biomateriatlow i Technologii Mikrobiologicznych,
ul. Putaskiego 10, 70-322 Szczecin, Polska
% Instytut Chemii i Techniki Jadrowej,
ul. Dorodna 16, 03-195 Warszawa, Polska
* e-mail: mirfray@ps.pl

!'Szczecin University of Technology, Polymer Institute,
Division of Biomaterials and Microbiological
Technologies, 10 Pulaskiego str., 70-322 Szczecin, Poland
% Institute of Nuclear Chemistry and Technology,

16 Dorodna str., 03-195 Warsaw, Poland
* e-mail: mirfray@ps.pl



Streszczenie

Obiektem badan byly multiblokowe kopoliestry (A-B)n
zbudowane z alifatycznych segmentéw pochodzacych od
dimeru kwasu dilinoleinowego (stad nazywanego rowniez
kwasem dilinoleinowym) (DLA) i aromatycznych segmentow
zawierajacych poli(tereftalan butylenu) (PBT). Materiaty te
wykazaly wczesniej doskonata biokompatybilnosé i sa
obiecujace do zastosowan w medycynie. W pracy
przedstawiono wptyw dwojakiego rodzaju modyfikacji
struktury kopolimerow PED na wtasciwos$ci chemiczne i
mechaniczne. Polimery byly modyfikowane nanoczastkami
Si0; lub TiO, i dawka promieniowania jonizujacego.
Stwierdzono wystapienie dwoch konkurencyjnych reakcji
rodnikéw alkilowych — degradacjg oksydacyjna i sieciowanie.
Drugi z proceséw zachodzi wydajniej dla PBT/DLA i
PBT/DLA+Si0,, natomiast zuzycie tlenu jest wigksze dla
PBT/DLA+TiO..

Abstract

An objective of this work were multiblock-polyester
materials of the (A-B)n type with aliphatic segments from
dimer of linoleic (hence: dilinoleic) acid (DLA) and
aromatic segments containing poly(butylene terephthalate)
(PBT). These materials showed already excellent
biocompatibility and are promising for medical
applications. In this work, the influence of simultaneous
double modification of the native structure of PED
materials on theoir chemical and mechanical properties
was investigated. Polymers were modified with nanometric
Si0O, or TiO, and exposed to ionizing radiation at different
doses. Two competitive reactions of alkyl radicals were
confirmed — oxidative degradation and crosslinking. The
later process was more efficient for PBT/DLA and
PBT/DLA+Si0,, whereas uptake of oxygen was higher in
PBT/DLA+TIO,.
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Abstract

Arterial bypass surgery with synthetic vascular prostheses achieves poor patency rates compared to autogenous natural
materials, and this is a challenge for tissue engineering research concerning small caliber vascular grafts. Modifications of the
prosthetic surface followed by endothelial cell seeding may reduce thrombogenicity and intimal hyperplasia. Planar
polyethylene terephthalate (PET) vascular prosthetic samples were impregnated with the copolymer poly(glycolide-L—
lactide) (PGL) or with the terpolymer poly(glycolide-L—lactide—(g)caprolactone) (PGLCap) in order to lower the
permeability of the knitted fabrics and ensure a less adhesive background. Subsequent modification with adhesive protein
assemblies composed of collagen type I (Co) in conjunction with laminin (LM), fibronectin (FN) or fibrin (Fb) gel was

performed to enhance cell adhesion. Bovine pulmonary artery endothelial cells (EC) of the CPAE line were seeded on to the
coatings and subjected to static tissue culture conditions for 7 days. Impregnation of the PET prostheses decreased the initial
adhesion and proliferation of the EC. After coating with the protein assemblies, the impregnated PET provided better
substrates for cell culture than the protein—coated PET, on which the EC population started decreasing after 4 days of culture.
The cells proliferated better on the CoFN, CoFb and CoFbFN coatings than on the Co and CoLM coatings. Impregnation
type and adhesive matrix protein deposition may play an important role in successful endothelialization, healing and clinical
performance of vascular grafts.

Keywords: vascular prosthesis, polyethylene terephtalate, poly(glycolide—L—lactide), poly(glycolide—L—lactide—
(e)caprolactone), extracellular matrix, surface modification, collagen, laminin, fibronectin, fibrin, endothelial cells, static cell
culture
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Abstract

The aim of this investigation is to establish an improved non-destructive ultrasonic through-transmission technique to
monitor the setting behaviour of calcium phosphate cement samples. On the basis of ultrasound techniques the elastic
properties of cement paste after different soaking time in Ringer’s solution were measured. Young’s modulus, the rigidity
modulus, and Poisson’s ratio were calculated from measurements of density and ultrasonic longitudinal and shear wave
velocities.

Keywords: calcium phosphate cement, elastic properties, injectability, ultrasonic method
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Abstract

Metal surfaces have become important over the last decade for potential surgical implants, and within this context we present
here a study of the cell growth on modified gold surfaces. Gold films, deposited on glass plates and annealed with a hydrogen
flame, were modified with four different carboranethiol derivatives: 1-(HS)-1,2-C,B;oH;; (A), 1,2-(HS),-1,2-C,BoH;4 (B),
9,12-(HS),-1,2-C,BoH;o (C) and 1,12-(HS),-1,12-C,BoH;4 (D). The materials engendered from these modifications were
used to investigate the adhesion and growth of rat aortic smooth muscle cells cultured on these surfaces in a DMEM medium
with 10% of fetal bovine serum. One day after seeding, the highest number of initially adhered cells was found on the surface
of a bare gold film. However, three days after seeding, the number of cells on carboranethiol-modified gold samples B, C and
D was significantly higher than the number on a bare gold film. After seven days, the number of cells on a bare gold film and
on gold films modified with derivatives A, B and D was very similar, but the surface of a gold film modified with derivative
C exhibited a significantly smaller number of cells. This may be explained by the exposure of the CH vertices of the
carborane cluster, which are more acidic than the BH vertices exposed toward the cells in either A or B.

Keywords: Metal coating, gold film, carboranethiol, cell adhesion, cell spreading, cell proliferation, biomaterials, tissue
engineering, surgical implants.
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Abstract

The sol-gel derived silica spheres with surfaces modified by silver nanoparticles were used to enhance the photodynamic
effect. The silica nanoparticles were prepared by modified Stober synthesis. The diameter of obtained silica spheres was ca.
100 nm. These silica spheres we used as a carrier for noble nanoparticles. It was shown that Ag-Au nanoparticles have an
antibacterial activity against Escherichia coli. This effect depends on the nanoparticles concentration and it is stronger for
higher concentrations. Laser irradiation enhances this effect, and starting from certain concentration it is possible to kill
Escherichia coli, totally, when using laser light.
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Abstract

Hydroxyapatite and bioglasses are important bioactive materials as they exhibit direct bonding with human bone. Therefore
they are used as coatings for metallic implants. The aim of the present study was to compare two types of layers: monophase
hydroxyapatite (HA) and composite-type HA+BG hydroxyapatite mixed with bioglass (BG) (BG 50% of weight) during the
initial stage of their interaction with cell medium. In vitro studies were performed in order to determine the effect of the
investigated layers on cell response. After 3 and 7 days the behaviour of the cells grown on the above surfaces was estimated
through determination of the cell adhesion (CV colorimetric assay). Cell morphology and properties of biomaterials surfaces
were analysed by atomic force microscopy (AFM).
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Abstract

The sol-gel derived silica spheres with surfaces modified by silver nanoparticles were used to enhance the emission
efficiency of PDT photosensitizer Photolon. Two various materials with different Ag concentrations were prepared by
exploiting the Tollen’s method. The silica nanoparticles were prepared by modified Stober synthesis. The diameter of
obtained silica spheres was ca. 100nm. These silica spheres we used as a carrier for noble nanoparticles, since they can be
casily doped by various substances that can change their physical and chemical properties. The colloidal water solutions of
Ag-doped SiO, particles have been prepared. It was demonstrated that the fluorescence intensity of Photolon is influenced by
silver nanoparticles concentration, however it is not proportional to the silver concentration. The fluorescence intensity of
Photolon with silver doped silica nanoparticles is much higher then fluorescence intensity of Photolon in water solution. This
result is very promising and may be used to enhance the photodynamic effect.
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Abstract

The study was conducted in order to determine the effects of modified titanium alloy (Ti-6Al-4V) surfaces on the biological
response of a human osteoblast-like cell line. MG-63 cells were cultured on disk-shaped Ti-alloys: unmodified, and covered
with a-C:N:H or a-SiC,Ny(H) layers. Interactions between materials and cells were examined through determination of cells
adhesion and secretion of cytokines involved in the development of immune response.

Keywords: titanium alloy, a-C:N:H and a-SiC,N(H) coatings, osteoblast-like MG-63 cells, cell adhesion, cytokines
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