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Abstract

The effect of a permanent magnetic field on the polymerization kinetics and structural parameters of a hydrogel network on
the basis of 2-hydroxyethylmethacrylate with polyvinylpyrrolidone compositions has been investigated. It has been shown

that the magnetic field activates matrix polymerization of mentioned compositions and assists in the structure formation of

copolymers with a smaller crosslink density. The efficiency of the developed polymeric materials for production of ultrathin
contact lenses “Glipox” has been confirmed.
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Abstract

Experimental results concerning the effect of composition, nature of polymeric matrix, monomer and solvent on the structure,
physico-mechanical and selective-transport characteristics of hydrogel membranes based on cross-linked grafted copolymers
of methacrylates and water-soluble polymers (polyvinylpyrrolidone, polyvinyl alcohol) have been presented. Methods of

high-penetrating hydrogel membranes formation have been developed and capability of directional control of their structure
and operational characteristics has been determined.
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Abstract

Collagen type I and glycosaminoglycans (GAGs) were immobilized on the surfaces of two types of porous biodegradable
poly(L-lactide-co-glycolide) (PLGA) scaffolds with pore size in the range of 250-320 pm and 400-600 um. Two methods of
coating were evaluated differing in the way of how the fibrillogenesis solution was introduced into the pores. The distribution
of the immunostained collagen in the volume of the scaffolds was analysed with a laser confocal microscope (LSM). The
total amount of collagen and GAGs was measured by Sirius Red and Toluidine Blue assays, respectively. The potential of the
scaffolds for cell colonization and differentiation was tested in a dynamic cell culture system using human osteosarcoma cells
(SAOS-2). The proliferation of SAOS-2 cells was measured by determining the DNA content on days 2 and 7, while
differentiation was analyzed by Calcium- and Phosphate-Assays on days 7 and 14. Differentiation of cells was improved by
increasing the pore diameter of the scaffolds, and artificial extracellular matrix (aECM) coatings had an additional positive
effect for the scaffolds of both pore sizes.
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Abstract

The aim of this study was to optimize the diamond microfluidic device with four microchannels. The temperature
distributions in electrophoretic microchips of different geometries and different materials have been analyzed by the
Coventor software. Diamond microfluidic devices are very advantageous over glass or polymer microfluidic devices; they
dissipate Joule heat much more efficiently because of the highest thermal conductivity coefficient of diamond.
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Streszczenie

Naturalny hydroksyapatyt zostal wyekstrahowany z korowej
czegsei dhugich kosci wieprzowych poprzez potraktowanie ich
goracym roztworem NaOH, przemycie H,0 1 wyprazenie w
temperaturze 450°C. Pod ci$nieniem 200 MPa wyprasowano
probki, ktore spiekano w atmosferze powietrza, CO, i argonu
w temperaturze 1000°C. Stwierdzono, ze atmosfera spiekania
wplywa na zaggszczenie, morfologig, stabilno$¢ chemiczna

i w konsekwencji na wlasciwosci sprezyste spiekow. W
wyniku spiekania hydroksyapatytu w powietrzu uzyskano
geste spieki o duzych, wyksztalconych ziarnach. Probki
spiekane w argonie i w CO, charakteryzuja si¢ mniejszym
zaggszczeniem i drobnoziarnista mikrostruktura. Stwierdzono
takze, ze atmosfera CO, nie tylko przeciwdziata rozktadowi
hydroksyapatytu (nie pojawia si¢ wolne CaO), lecz powoduje
wbudowywanie sie grup COs% w strukture.

Slowa kluczowe: hydroksyapatyt, spiekanie, mikrostruktura,
wlasciwosci sprezyste
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Abstract

Natural hydroxyapatite was extracted from cortical part of
long pig bones by treatment in hot sodium hydroxide
solution. Material was washed with water, dried and
calcined at 450°C. Cylindrical samples compacted under
200 MPa were sintered in air, CO, and Ar atmospheres at
1000°C. Sintering atmosphere influences densification,
microstructure, chemical stability and consequently elastic
properties of the samples. Treatment in air atmosphere
leads to the most dense material of the largest and faceted
grains. Lower densification and smaller grains occur in
CO, and Ar atmospheres. Carbon dioxide atmosphere
counteracts decomposition of the material, no free CaO
appears, but additional CO5 groups become built into the
HAp structure.

Keywords: hydroxyapatite, sintering, microstructure,
elastic properties
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Streszczenie

Otrzymane metoda elektroprzedzenia wtdkniny zbudowane z
widkien o wymiarach nanometrycznych nasladowaé moga
budowe i funkcje naturalnej substancji migdzykomoérkowe;j
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Abstract

The electrospun fabrics with nanoscale fibers diameters
mimic morphological nano-features of native extracellular
matrix (ECM). Moreover scaffolds fabricated by



(ECM). Ponadto wytworzone ta metoda podtoza umozliwiaja
otrzymanie przestrzennej porowatej struktury o duzej
powierzchni wlasciwej i potaczonej sieci porow, ulatwiajacej
wzrost i adhezj¢ komorek.

W pracy zaproponowano metodg otrzymywania bioaktywnych
nanowloknistych podltozy zbudowanych z kompozytowych
wiokien PAN/n-HAp. Pierwszym etapem otrzymywania
nanowtokien weglowych jest proces stabilizacji w atmosferze
utleniajacej. W celu lepszego zrozumienia zmian
zachodzacych we widknach poliakrylonitrylowych poddanych
dziataniu wysokiej temperatury przeprowadzono badania
SEM, DSC i FTIR.

Stowa kluczowe: nanowtokna weglowe, elektroprzedzenie,
proces stabilizacji, hydroksyapatyt

electrospinning method provide a large surface area,
porosity and well interconnected pore network structure to
facilitate cell adhesion and growth.

In this paper we have proposed a method to obtain
bioactive nanofibrous scaffold consisting of PAN/n-HAp
nanofibers. Stabilization process in an oxidative
atmosphere, as a first step to obtain carbon nanofibers, was
studied in order to better understand morphological
rearrangements taking place in PAN fibers subjected to
high temperatures. Progress of stabilization and the
accompanying morphological changes were monitored
through SEM, DSC and FTIR methods.

Keywords: carbon nanofibers, electrospinning,
stabilization process, hydroxyapatite
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Streszczenie

Przeprowadzono badania wlasciwosci paramagnetycznych
biopolimeru melaninowego otrzymanego z Sepia officinalis z
zastosowaniem spektroskopii elektronowego rezonansu
paramagnetycznego na pasmo X (9,3 GHz). Biopolimer ten
jest wykorzystywany w preparatach kosmetycznych.
Analizowano ksztalt i parametry widm EPR centrow
paramagnetycznych melaniny zarejestrowanych jako pierwsza
pochodna absorpcji. Otrzymano wartos$ci wspotczynnika
rozszczepienia spektroskopowego g, amplitudy, intensywnosci
integralnej i szerokosci linii EPR.

Wyznaczono koncentracjg centrow paramagnetycznych w
badanym biopolimerze melaninowym. Stwierdzono podobne
widma EPR i wlasciwosci centrow paramagnetycznych
melaniny z Sepia officinalis oraz eumaleniny.

Zalezne od mocy mikrofalowej asymetryczne widma EPR
wskazuja na ztozony charakter uktadu centrow
paramagnetycznych w testowanym biopolimerze. Wykazano,
ze w melaninie z Sepia officinalis wystgpuja gtownie o-
semichinonowe wolne rodniki. Wolne procesy relaksacji spin-
sie¢ zachodza w analizowanej melaninie.

Stowa kluczowe: biopolymer melaninowy, Sepia officinalis,
centra paramagnetyczne, wolne rodniki, EPR
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Abstract

Paramagnetic properties of melanin biopolymer from Sepia
officinalis were studied by the use of electron paramagnetic
resonance spectroscopy (EPR) at X-band (9.3 GHz). This
biopolymer is applied in cosmetics. Lineshape and
parameters of first-derivative EPR spectra of melanin
paramagnetic centers were analysed. g-Factor, amplitude,
integral intensity, and linewidth of EPR spectra were
obtained. Concentration of paramagnetic centers in melanin
biopolymer was determined. EPR spectra of melanin from
Sepia officinalis and properties of its paramagnetic centers
are similar to those of eumelanin.

Asymmetrical EPR spectra dependent on microwave power
indicate that complex paramagnetic centers system is
characteristic for the tested biopolymer.

It was proved that mainly o-semiquinone free radicals exist
in melanin from Sepia officinalis. Slow spin-lattice
relaxation processes exist in the analysed melanin.

Keywords: melanin biopolymer, Sepia officinalis,
paramagnetic centers, free radicals, EPR
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