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nitrogen-containing cast steels are in austenitic (non-magnetic)
condition, Due to a dendritic segregation, the structure of stesl
comasponds to a natural composite structure and i is remained on
heating 10 high temperatures. After cold ceformation with up to 85%
reduction, the stes| preserves the austenitic structure, and its hardness
attains a levsl, close to the hardness ievel of the martensitic structure.
Tha developed corosion-resistart antimscrobial steels with the ncreased
hardness can be used as a material for the surgical instrurnent
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Silicon nitride ceramics have been successiully used as structural
ceramics due 1o their sullabie thermo-mechanical properties, such as
high density, high thermal shock resisiance, chernical stability and
corrosion resistance. These charactenstics aiow the application of such
materials n biomedical figid, with a bioinert character. However, the
deposition of a hydroxyapatite layet on tha bioinen substrate promotes
the bicactivity of these materials, so that the ¢steoconductivity can be
improved. It is known that the sintering additives alters tha microstructure
of final sinterad matenials. Thus, this work aimed to study this influencs
on the suparficial characteristics of SI3NG materiais aftar apatite coating
Si3N4 samples containing Owt% additives (alumina and yiiria, lantania
or ytterbia) were prepared and sinterad, Samples ware evaiuated with
ragard to density, microstructure and mechanical properties. The coating
process was performed by sodium sificate and Simulated Body Fluid
immersion. The coating was characterized by DRIFT, XRD and SEM/
EDS The results indicate that a layer of hydroxyapatite could be deposited
by biomimetic method on Si3N4 samples surface. Moreaver, the rare
earth used as sintering additive had influence on the charactesistics of
the coating.

FL:P14 Osseointegration and Biocompatibility Study of

Macroporous Biphasic Calcium Phosphate (BCP) Ceramics

Oobtained by Consolidation Using Albumin
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The potential of porous materials for applications in the medical
engmesnng and pharmaceutical areas has been widely reported. Several
precessing techniques have contributed 10 the progress in research
invelving parous biomaterials, To this purpose, a giobular pratein based
(i.e. ovalbumin) consolidation approach has been proposed. In the
present study, a poraus hydroxyapatite: B-tricalcium phosphate -
biphasic caramics (BCP), was processed by consolidation using the
protein-action technique. The processed porous ceramic exhibited
appropriate pore configuration in terms of size, morphology and
distribution. BCP eyindrical samples were implanted in female rabbits
tibia to evaluation of the mitial biccompatibiity and osseointegration ior
30 days period. The marphological analyses, optical microscopy and
scanning electron microscopy evaluated the osseointegration, A rough
surface patiem displayed by the ceramics seemed to have improved
cell adhesicn and prolderation procasses. Furthermore, the apen porosity
ol samples was an essential requirement for a suitable bone-implant

osseointegration. In conclusion, this study revealed that the porous

matrices obtained, promated sultable development for bone tissue growth
and also properties for osseoconduction and osseointegration.
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Modermn clinical hyperthermia frials are based on the supemparamagnetic
ironoxide (SPI0) naroparticies and encounter the protiem of the thermal
Inhomogeneity at the mean temperature 43 “C in the target volume.
Even slightly higher temperature leads 1o the wide-spread necrosis of
normal tissue while beating underdose yiekis recurrent tumor grawth.
The goal of this work is to introduce new materials as an alternative to
SPIO-based particles and thus o launch a new platiorm for highly

controfiable hyperthermia cancer therapy. We have dravn altention to
fing powders (200 nm) of silver doped lanthanum manganite Lat-
¥AgyhnO3-+8 (LAMO) with highly coatrollable Curie temperature in the
temperature range 43-47 “C. A spray pyrolysis method was tried to
obtan LAMO particles of spherical form. The water suspension of LAMO
spherical particles reached the constant temperature 43 “C (during
< 1min) under the altemative magnetic fieid of 800 kHz. Thereby particles
of LAMO demonstrate the ¢clear thermostatic behavior fer a long time
what is necessary for cancer hyparthermia. According to the
bincompatibility in vivo testing, spray pyrolysis LAMO particles were not
lead the death of animais with doses up to 480 mg/kg.

This research was supported by AFBR 07-03-010133 and HFSP RGP
4712007 grants,

FL.PZ1  Fiber Optic Capillary Microfluidic Sensor for
Biotechnological Applications

M. Borackl. Warsaw University of Technalogy, Warsaw, Poland; M L
Korwin-Pavdowski*, Université du Québec en Outaouais, Gatineau,
QC, Canada. M. Beblowska, J, Szmidt, Warsaw University of
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Optical capilanies are used in capilary gas and liouid chromatography,
capillary electrophoresis, absorbance spectroscopy, Raman
spectroscopy etc. These micro-fluidic methods find applications in
biotechnologies, medical diagnostic, drug discovery and environmental
sciences, The sensing syslerm we present uses as Its sersing element
a short section of a fiber optic capitary which is filied with the examined
Iquig, to which a local thermal stimudus 18 applied, The liquid samples
volume ig below 10-8cm3. The multiparametnc nformation detected
as & lime domain transmitted intensiy LED kight signal s dependent on
the index of refraction, the turbidity, the bailing point, the viscosity and
the surface tension of the sample, and is extracted by neural network
analysis of dynamic data fram two local phase transitions induced by
the heating pulse. The application of the system for the analysis of raw
milk for the presence of bactena and for guantitative analysis of bio-
fuels is presented.

FL:P23 Differential Cellular Responses to Superparamagnetic
Iron Oxide Nanoparticles in Primary Fibroblast vs. Fibroblastic
Cell Line
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Superparamagnatic iron oxide nanoparliclas (SPIONs) offer some
attractive possibilities in biomedicine. SPIONs have led 10 varicus
opportunities such as mproving site-spacific drug delivery, magnetic
resonance imaging contrast enhancement, hyperthermia trealments
and so on. In the present study, we synthesized differently surface-
modified SPIDNs and then investigated differantial cellular responses
to SPICNs with various funciional groups i normat fibrobéasts vs. 1929
fibroblastic cell line via evaluating in witro cytotoxicity and genotoxicity of
SPIONs. Fe304 SPIONs wera synthesizad by co-precipitating Fed+
and Fe2+ with ammonium hydroxide. For conjugation with various
functional groups, they were either functionalized by 3-
aminopropyitrimethoxysilane and trisodium citrate or coatad with thin
layer of sitica by {etraethoxysilane. The cytotoxicity and genotoxicity of
prepared SPIONS to both fibroblastic cells were assessed by MTT and
Comet assays, respectively. It was found that SPIONs affected
difterentially the call survival and DNA damage in normal fibroblasts vs
fibrotdastic cel ine

This work was supparted by the Bio-Scientific Research Grant fundied
by the Pusan National University (PNU, Bio-Scientific Ressarch Grant)
(PNU-2008-101-20080608000).
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The impartant aim for biomedical investigations is to extend the possibility
of affinty interactions study. In this paper it is point at coportunity of
using in U-shaped mulfimode cylindnical waveguide for investigation of
affinity interactions betweean the protens and antibodies. The proposed
study Investigates potential application of a short arched cylindrical
optically homogenous waveguide of 0.5 - 5 mm in diameier, which
greatly exceads the diameter of the optical fiber, In capacity of the basis
for an optical chemscal sansor. Dimensions of the waveguics and radius
of the bend are chosen to make the main part of luminous liux be in the
mode of frusteated total intemat reflection, This allowss using the waveguide
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