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Abstract

The attractiveness of synthetic polymers for cell colonization can be affected by physical and chemical modification of the
polymer surface. In this study, high density polyethylene (HDPE, m.w. 0.952g/cm’) and low density polyethylene (LDPE,
m.w. 0.922g/cm’) were modified by an Ar plasma discharge using Balzers SCD 050 device (exposure time 10, 50, 150 and
400 seconds, discharge power 1.7W). The material was then seeded with rat aortic smooth muscle cells (RASMC; passages 8
t0 9, 17 000 cells/cm?) and incubated in a DMEM medium with 10% of fetal calf serum. On day 1 after seeding, the number
of initially adhered cells was significantly higher on all modified HDPE and LDPE samples. On day 2, this difference
persisted in HDPE, whereas in LDPE only the values on the samples modified by 150 and 400 seconds were significantly
higher. On the 5™ and 7" day, there were no significant differences in cell number among all LDPE samples. However, on the
HDPE foils, significant differences were still apparent on the samples modified for 400 seconds. The cell spreading areas
measured on day 1 after seeding were significantly larger on all modified LDPE samples, and, on day 2, on the HDPE
samples exposed for 150s. The increased cell colonization was probably due to the formation of oxygen-containing chemical
functional groups in the polymer. These results suggest that the responsiveness of the cell to the changes in physicochemical
surface properties was more pronounced in HDPE than in LDPE. On both types of polyethylene, the most appropriate
exposure time for the enhancement of cell adhesion and growth seemed to be 150 and 400 seconds.

Keywords: Ar plasma discharge, high density and low density polyethylene, cell adhesion, cell proliferation, vascular
smooth muscle cells, biomaterials, tissue engineering.
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Abstract

Zirconium nitride is considered as a promising material for strengthening the surface of various materials, especially those
designed for hard tissue surgery. In this study, five groups of materials were prepared: non-modified carbon fibre-reinforced
carbon composites (CFRC), CFRC ground with metallographic paper, non-ground CFRC with a layer of ZrN deposited by
magnetron sputtering, ground CFRC with a ZrN layer deposited by the arc technique, and ground CFRC with a ZrN layer
deposited by a magnetron. We found that all samples gave good support for the adhesion and growth of human-osteoblast-
like MG 63 cells, though the cell numbers on these materials were often lower than on standard cell culture polystyrene
dishes and microscopic glass coverslips. Nevertheless, ZrN films can be considered as suitable materials for surface
modification of bone implants in order to improve their mechanical properties

and their integration with the surrounding tissue.
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Streszczenie

Celem prowadzonych badan do§wiadczalnych jest ocena
gojenia ran kostnych w obecnosci preparatu odbiatczonej
kosci ludzkiej (grupa I) oraz jej mieszaniny z bioszklem
(grupa II) w warunkach dotkankowej implantacji.
Badania przeprowadzono na grupie 24 §winek morskich z
okresami kontroli przypadajacymina 1, 2, 3,4, 8112
tydzien dos§wiadczenia. Zwierzgtom wszczepiano badany
material w ubytek kostny trzonu zuchwy.
Przeprowadzono obserwacje kliniczne przebiegu gojenia
ran, podstawowe badania krwi, pomiary gestosci kosci, a
takze badania radiologiczne i makroskopowe.
Zaplanowano réwniez wykonanie oceny
histopatologicznej tkanki kostnej oraz narzadow
wewngtrznych (watroba, nerki) oraz badan
histoenzymatycznych. W obu przypadkach nie
obserwowano powiklan w gojeniu ran pooperacyjnych.
Makroskopowo zaréwno w I jak i w II grupie ubytki
kostne ulegly wygojeniu po 4 tygodniu badan.
Wskazniki oznaczone w trakcie badan krwi zwierzat
dos$wiadczalnych utrzymywaty si¢ w granicach norm juz
od 14 doby eksperymentu.

Radiologicznie proces gojenia tkanki kostnej ulegt
catkowitemu zakonczeniu dla grupy I po 8, a dla grupy I1
po 12 tygodniu doswiadczenia. Wstgpne wyniki badan
wykazaty, iz rany kostne wypetnione odbiatczong koscia
ludzka goily sig szybciej niz te wypelnione mieszaning
odbiatczonej kosci ludzkiej

z bioszklem. Oba materialy mozna oceni¢ jako bardzo
obiecujace dla zastosowan kosciozastgpezych.

Stowa kluczowe: naturalny hydroksyapatyt,
odbiatczona ko$¢ ludzka, bioszklo, regeneracja ubytkoéw
kostnych, badania in vivo na zwierzgtach
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Abstract

The aim of this experimental examination is the evaluation of
the healing process of osseous wounds with the presence of a
preparation containing deproteinized human bone and (group I)
and the mixture of deproteinized human bone with bio-glass
(group II), implanted in tissue. The examination was carried out
on a group of 24 guinea pigs and the control was performed in
the 1%, 27, 3™ 4™ 8™ and 12" weeks of the examination. The
material under analysis was implanted in the osseous wounds of
the animals’ mandible corpus. The following examinations were
then performed: clinical observation of the healing process,
basic blood examinations, bone tissue density measurements,
radiological and macroscopic examinations. Additionally, the
examiners planned to carry out histopathological examination of
the osseous tissue and the internal organs (kidney, liver), as well
as histoenzymatic examination. In both cases no complications
during the healing process were observed.

The macroscopic examination showed that in both groups (I and
II) the osseous wounds were healed after the 4™ week of the
examination. The indices determined during the blood
examination of the animals used in the experiment remained
within the standard limits from the 14" day of the experiment.
The radiological examination showed that the osseous wound
healing process was totally ended after the 8" week of the
examination in the case of group I, and after the 12" week in the
case of group II. Preliminary results of the examination showed
that the osseous wounds filled with deproteinized human bone
healed faster than these filled with the mixture of deproteinized
human bone and bio-glass. Both materials can be evaluated as
highly promising in bone-replacing use.

Keywords: natural hydroxyapatite, deproteinized human bone,
bio-glass, osseous wounds regeneration, in vivo experiments on
animals
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Streszczenie

Wplyw pierwiastkow stopowych: Al, V i Nb na
zachowanie si¢ warstwy anodowej na implantowych
stopach tytanu badano w $rodowisku 2M roztworu kwasu
fosforowego. Probki polaryzowano potencjodynamicznie
0d -0,8V(NEK) do 3,0V(NEK) z szybkoscia 3mVs™, w
czasie 1300s. Na podstawie krzywych polaryzacyjnych
stwierdzono, ze w trakcie anodowania nastgpuje
rozpuszczanie warstwy anodowej na stopie tytanu
zawierajacym wanad, natomiast na tytanie i stopie tytanu
zawierajacym niob warstwa anodowa byla stabilna.

[Inzynieria Biomaterialéw, 67-68, (2007), 29-31]

Abstract

The influence of Al, V, Nb on behaviour of anodic layer on
implant titanium alloys in 2M phosphoric acid has been
investigated. Samples were linearly polarized from -0,8V(NEK)
to 3,0V(NEK) at the rate of 3mVs™'. On the basis of polarization
curves, it was observed, that during anodising process a
dissolution of anodic layer on the titanium alloy containing
vanadium occurs, whereas anodic layer on titanium and titanium
alloy containing niobium is stable and resistant to the influence
of 2M phosphoric acid.
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Streszczenie

Zasadniczym zalozeniem tej pracy bylo osiagnigcie
nadsprezystosci implantow uzytych do dystrakcji kosci
dla korekceji deformacji czaszkowo-twarzowych. Opisano
dwie mozliwosci przygotowania nadsprezystych,
sprezynowych implantéw uzytych w kranioplastyce. W
pierwszej uzyto nadsprezyste, proste druty jako sprezyny
w ksztatcie Q lub U. Nadsprezystos¢ jest indukowana w
drutach przez wstepna deformacj¢ na zimno i wyzarzanie
ponizej temperatury rekrystalizacji. Struktura
dyslokacyjna i mato-katowe granice ziaren sa
charakterystyczne dla struktury tych drutéw. Druga
mozliwo$¢ indukowania nadsprezystosci w sprezynach
pierscieniowych bazuje na umocnieniu wydzieleniowym.
W tym celu uzyto stop z wyzsza zawartoscig niklu
(51%at.) w ktorym wydzielanie koherentnych czastek
fazy NiyTi; prowadzi do umocnienia osnowy i pozwala
osiagna¢ wyrazne plateau naprezania na krzywej
napre¢zenie-odksztatcenie. Przydatno$é uzyskanych
implantéw wykazano w zastosowaniach klinicznych.

Stowa kluczowe: stopy NiTi, nadsprezyste implanty,
ciagta dystrakcja kosci, sprezyny dla kranioplastyki.
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Summary

The basic assumption of this work was to achieve the
superelastic behaviour of implants used for bone distraction for
correction craniomaxillofacial deformities. This paper describes
two possibilities of preparing the superelastic spring implants
used in cranioplasty. In the first one the superelastic straight
wires were used for Q or U-shape springs. The superelasticity is
induced to the wires by a proper cold deformation and annealing
below the recrystallization temperature. Dislocation cells and
low angle grain boundaries are characteristic for the structure of
these wires.

The second possibility of the superelasticity induction into ring
springs is based on the precipitation hardening. For this purpose
an alloy with higher amount of nickel (51 at.%) was used at
which precipitation of the NiyTi; coherent particles leads to the
matrix hardening and allows to achieve a distinguish stress
plateau on the stress-strain curve. The obtained implants have
shown their usefulness in clinical applications.

Keywords: NiTi alloys, superelastic implants, continuous bone
distraction , springs for cranioplasty.
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Streszczenie

W publikacji przedstawiono sposob projektowania
struktury sieci neuronowej stosowanej do modelowania
procesow obrobki cieplno chemicznej biomateriatow w
ztozu fluidalnym. Artykut ten prezentuje model
neuronowy stosowany do wlasciwos$ci warstwy
wierzchniej biomaterialow. Proces ten jest dos¢
skomplikowany, poniewaz jest wicloparametryczny i
posiada nieliniowe charakterystyki [1-2]. Fakt ten oraz
brak algorytméw matematycznych opisujacych ten
proces czynia modelowanie, wlasciwosci warstwy
wierzchniej biomateriatdéw, za pomoca tradycyjnych
metod numerycznych trudne, a czasami niemozliwe. W
tym przypadku celowa jest proba zastosowania
sztucznych sieci neuronowych.

Struktura sieci neuronowej jest projektowana oraz
budowana poprzez dobor parametréw wejsciowych oraz
wielkosci modelowanych — parametréw wyjsciowych.
Przedstawione zostana metody uczenia, oraz testowania
sieci neuronowej, sposoby ograniczenia liczebnosci
struktury sieci oraz btedu uczenia i testowania. Tak
przygotowany model neuronowy, po zadaniu
oczekiwanych wartos$ci parametrow warstwy wierzchniej
na wyjscie, dostarczy wiele informacji na temat
przebiegu procesu naweglania w ztozu fluidalnym.
Model neuronowy moze by¢ zastosowany do budowy
systemu sterujacego, kontrolujacego w czasie
rzeczywistym przebiegu procesu, ktory bgdzie rowniez
wspierat decyzj¢ inzynierska.

Praca przedstawia odmienna koncepcj¢ uzyskiwania
oczekiwanych wlasciwosci warstwy wierzchniej
biomaterialéw po obrobce cieplno chemicznej w ztozu
fluidalnym. Odpowiednio przygotowany model sieci
neuronowej moze by¢ stosowany do projektowania
procesoéw cieplno- chemicznych w ztozu fluidalnym oraz
kontroli przebiegu tych procesow.

[Inzynieria Biomaterialéw, 67-68, (2007), 45-47]
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Abstract

In this publication is presented manner of designed structure of
neural networks and using it for modelling of oxidations process
in fluidized bed. This paper presents neural network model used
for designing the properties of surface layer after thermo-
chemical processes in fluidized bed. This process is very
complicated and difficult as multi-parameters changes are non
linear. This fact and lack of mathematical algorithms describing
this process makes modelling properties of biomaterials by
traditional numerical methods difficult or even impossible. In
this case it is possible to try using artificial neural network.

The neural network structure is designed and prepared by
choosing input and output parameters of process. The method of
learning and testing neural network, the way of limiting nets
structure and minimizing learning and testing error are
discussed. Such prepared neural network model, after putting
expected values of parameters of surface layer in output layer,
can give answers to a lot of questions about running heat
treatment in fluidized bed. The neural network model can be
used to build control system capable of on-line controlling
running process and supporting engineering decision in real
time.

This paper presents different conception to obtain assumed
material’s properties of surface layer of biomaterials after heat
treatment in fluidized bed.

The specially prepared neural networks model could be a help
for engineering decisions and may be used in designing thermo-
chemical process in fluidized bed as well as in controlling
changes of this process.

[Engineering of Biomaterials, 67-68, (2007), 45-47]
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Streszczenie

W ramach pracy otrzymano wtokning zbudowana z
wlokien o roznych $rednicach i wielkosci, ktorej
mikrostruktura posiada biomimetyczny charakter, tzn.
sktada sig z wldkien o $rednicach zblizonych do $rednic
wilokien wystgpujacych w tkankach. Badania biologiczne
wykazaty, ze widkna o niskich $rednicach sa gorzej
tolerowane przez tkanki.

Stowa kluczowe: widknina weglowa, porowatosc,
podioza tkankowe, badania biologiczne.
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Abstract

A three dimensional fibrous material, made from fibers differing
in diameters and porosity, has been designed and prepared.
These materials will constitute a 3D scaffold containing fibrous
components mimicking the structure of natural tissue.

The biological studies indicate that the fibers with bigger
diameter allow for more intense and quick regeneration of
surrounding tissue.

Keywords: carbon fabrics, porosity, tissue engineering
scaffolds, biological study.
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Streszczenie

W pracy dokonano oceny wptywu azotowania
jarzeniowego na wlasnosci warstwy wierzchniej stali
austenitycznej gatunku 304 i 316L. Proces azotowania
jarzeniowego przeprowadzono w urzadzeniu do
azotowania typu JON-600. Azotowanie przeprowadzono
w temperaturze 733 K (460°C), przy cisnieniu p=150 Pa
i w czasie t = 64,8 ks (18 h). Do realizacji procesu
azotowania zastosowano atmosfer¢ reaktywna sktadajaca
si¢ z mieszaniny 25% azotu, 75% wodoru (nat¢zenie
przeptywu 250ml/min N,+750ml/minH,).
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Abstract

The influence of plasma nitriding on properties of surface layer
of 304 and 316L austenitic steels was evaluated in this paper.
The process of plasma nitriding was carried out in a JON-600
nitriding installation. The nitriding was performed at 733 K
(460°C) at pressure p=150 Pa and during 64.8 ks (18 h). A
reactive atmosphere consisting of a mixture of 25% of nitrogen
and 75% of hydrogen (rate of flow 250ml/min N,

+ 750 ml/min H,) was used to carry out the nitriding.
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