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Program

Ctvrtek 7. Ginora
10:00-12:30 registrace
12.00-13.00 obéd
13:00-13:10 zahajeni

13:10-13:20 vyhlaseni ceny CSMS pro rok 2006 za zasluhy v
mikroskopii
Cenu ziskal Dr. Vladimir Kolafik za objevné celozivotni
pusobeni v oboru elektronové optiky a pfistrojové techniky

13:20-13:50 pfednaska laureata
KOLARIK Vladimir: Nestandardni elektronova mikroskopie

13:50-14:00 vyhlaseni ceny CSMS za nejlepsi PhD disertaci
(sponzorovano firmou NIKON)
Cenu ziskali rovnosti bodu dva laureati: Dr. Petr Heneberg a
Dr. Zbynék Tonar.

14:00-14:15 prednaska laureata: TONAR Zbynék
14:15-14:30 prednaska laureata: HENEBERG Petr
l. blok pfednasek - zvané prednasky

14:30-15:00 TAKAHASHI Katsutoshi, AIST, Tokyo
MALDI imaging related studies

15:00-15:30 VERTESY Zofia, Research Institute for Technical Physics and
Materials Science, Budapest
Photonic crystal type nanoarchitectures - colors in butterflies
wing scales

15:30-16:00 prestavka s obéestvenim

16:00-16:30 BALAZSI Csaba, Research Institute for Technical Physics and
Materials Science, Budapest
Microscopy analyses of functional ceramic nanocomposites
with carbon nanotubes addition



16:30-17:00 STANEK David, Institute of Molecular Biology, v.v.i., Prague
Life cell imaging in biomedicine

Il. blok prednasek - firemni prezentace novych
pristroji/technik

17:00-17:25 VYSTAVEL Tomas, FEI Czech Republic, Brno
Recent advances in FIB/SEM Technology

17:25-17:50 PALA Jan, Leica/Mikro, Praha

SuperrozliSeni v optické konfokalni mikroskopii
Bily laser pro konfokalni mikroskopii

17:50-19:00 vyroéni shromazdéni CSMS

19:30-? rfizena ochutnavka vina (ZD Sedlec) a banket konference s
kapelou "Beatles Revival” neboli Mrtvy brouk

Patek 8. unora
9:00-11:00 postery a firemni vystava

KLEMENTOVA M., Struktura Ge - Si Nanodratt

POKORNA Z., Zobrazeni hustoty stavll pomoci odrazu velmi
pomalych elektronu

WEYDA F., Low temperature SEM in zoology

NEDELA V., Advantages of Study of Amber Fossils with
lonization Detector in Variable Pressure SEM

RYZNAROVA B., Morfologie heterofazovych kopolymert
propylenu: zobrazeni kauCukové faze na povrchu Castic ICP
KRALOVA D., Preparation, Structure and Elastic Moduli of
COC/nTiO2 Polymer Composites

LEDNICKY F., Pfiprava Au - nanogastic a jejich vliv na
fizenou nukleaci polypropylenu

HROMADKOVA J., Mikroskopicka analyza nanopraska TiO2 a
Si02

LAPCIKOVA M., Ovlivni centrifugace morfologii ot&rovych
¢astic UHMWPE?

KONVALINA 1., Detekce sekundarnich elektrontt v REM



VANCOVA M., Ultrastructural changes of cultured human
neural cells infected with TBE virus

HANZLIKOVA R., Prezentace &innosti laboratofi elektronové
mikroskopie

BURDIKOVA Z., Vyuziti konfokalni a dvoufotonové
mikroskopie pro studium krytének

SVEC P., Interplanar spacing of complex FeNi phase in
rapidly quenched Fe-Ni-Nb-B systems

CAPEK M., Stanoveni chyby objemové rekonstrukce
biologickych vzorkd z konfokalnich dat

11:00-11:30 prestavka s obcerstvenim
lll. blok prednasek, vybranych na zakladé abstrakt

11:30-11:45 RASKA 1., Institute of Cellular Biology and Pathology, 1st
Faculty of Medicine, Praha:
Do chromosomes "remember" their position in daughter cells?

11:45-12:00 PELC R, Institute of Microbiology, AV CR, Praha:
On correlation between two phase - imaging modes: Off - axis
illumination and apodized
phase — contrast

12:00-12:15 I§ENADA O., Mikrobiologicky ustav AV CR, Praha:
Zivotni cyklus streptomycet kultivovanych na balotiné - SEM
studie

12:15-12:30 HOVORKA M., UPT AV CR, Brno:
Moznosti zobrazeni dopovanych kifemikovych struktur v
PEEM a LVSEM

12:30-12:45 SEDLACKOVA K., Ustav technické fyziky a materialového
vyzkumu MAV, Budapest:
Funkcionalizované nanokompozity typu uhlik - kov

12:45-13:00 SLOUF M., Ustav makromolekularni chemie AV CR, Praha:
Program MDIST: Rychla morfologicka analyza ¢astic s
extrémné Sirokou distribuci velikosti



13:00-13:15 WANDROL P., FEI Czech republic:
Practical aspects of particle analysis in SEM

13:15-13:30 TOLDE Z,, Ustav materialového inzenyrstvi, Fakulta strojné
CVUT, Praha:
Elektronova mikroskopie povlakui pro biomaterialy

14:00 zakonceni, obéd



PREDNASKY

(uspofadano podle jména prezentujiciho autora)



EXAMPLES OF EFFICIENT AND SIMPLE USE OF STEREOLOGY IN
QUANTITATIVE HISTOLOGY

TONAR Z.". JANACEK J.2

'Dpt. of Histology and Embryology, Faculty of Medicine in Pilsen;
“|nstitute of Physiology, The Academy of Sciences of the Czech Republic;

The aim of this paper was to review current methods available for stereology in
light microscopy. The principles of estimation of length, surface, volume,
numerical density, total number of objects, cluster analysis, Delaunay
triangulation, isotropy, and orientation were explained and applied in the
following studies: assessment of volume and vulnerability of arteriosclerotic
lesions in apolipoprotein E-deficient mice, analysis of orientation of nuclei of
smooth muscle cells within the tunica media of porcine aorta, quantification of
microvessel profiles normal and tumorous canine lymph nodes, statistical
identification of ‘representative volume element’ in pedal integument of a
gastropod Arion sp. in order to supply a computer model of connective and
smooth muscle with input data, analysis of microcracks in experimental low-
grade trauma in porcine kidneys, analysis of the biodistribution of SIV vectors
used as efficient gene delivery vehicles for the treatment of neurodegenerative
diseases, and estimation of the total number of tyrosine hydroxylase-positive
neurons within the substantia nigra in the brain of a mouse model of Parkinson
disease. The key rules of unbiased sampling in histology and designing
morphometric studies were discussed.
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2
TOPOGRAPHY OF MAST CELL SIGNALING MOLECULES

HENEBERG P."?

'Department of Signal Transduction, Institute of Molecular Genetics AS CR,
V.V.1.;

2Center for Research in Diabetes, Metabolism and Nutrition, Third Medical
Faculty, Charles University in Prague

Mast cells are important effector cells mediating allergy and anaphylaxis.
Although there are numerous studies of their signaling pathways using
biochemical and immunochemical approaches, the molecular topography
remains poorly understood. One of most powerful techniques to study
spatiotemporal topography of submembrane molecules is the immunolabeling of
isolated plasma membrane sheets combined with high-resolution transmission
electron microscopy. However, this technique has been confined to analysis of
membrane sheets from adherent cells only. Here | show the development of the
rapid, simple and versatile method for isolation of plasma membrane sheets from
nonadherent cells. The new method allows us to observe sub-membrane
signaling in nonactivated cells of the immune system, which are mostly
nonadherent, becoming to be adherent just shortly after their activation. As an
application example of this method, I'll focus on the mast cell activation in more
detail. From biochemical experiments, it was known, that Thy-1 or FceRI
aggregation leads to phosphorylation of numerous proteins inclu-ding
transmembrane adaptors LAT and NTAL. These two proteins were thought to be
present in shared clusters as deduced from their coprecipitation with another
signaling molecules such as Grb2. Surprisingly, using immunogold labeling of
plasma membra-ne sheets, we found that the adaptors LAT and NTAL are
present in spatiotemporally separated clusters, which don’'t overlap. Both, NTAL
and LAT were found to cocluster with the GPIl-anchored protein Thy-1 The
combined data indicate that aggregated GPIl-anchored proteins can attract
different membrane proteins in different clusters and thus can trigger different
signaling pathways.
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3
PHOTONIC CRYSTAL TYPE NANOARCHITECTURES - COLORS IN
BUTTERFLIES WING SCALES

'VERTESY Z., 'KERTESZ K., BALINT Z., 'MARK G., 'TAPASZTO L.,
BIRO P.

" MTA MFA, H-1525, Budapest, POB 49, Hungary,
2 NHMUS, H-1088, Budapest, Baross u.13, Hungary

Photonic crystals — dielectric materials, which affect the propagation of the light,
are intensively studied since two decades, because of perspectives of their
applications in optical devices. Natural photonic crystals are also in the focus of
attention. During millennia of evolution, living organisms achieved very complex
and optimized micro- and nanostructures for interaction with light. Investigation of
such nanoarchitectures can give templates for artificial materials with photonic
properties and reduce costs of their fabrication.

Butterflies wing scales are excellent examples for natural PBG composites made
from chitin and air. Blue and green colors of scales originate from 3D
nanoarchitectures found in the volume of scales, as green and blue pigments do
not exist in butterflies’ wings.

Electron microscopic investigations of numerous species combined with optical,
spectroscopic and numerical simulation gave us new knowledge about
dependence between nanomorphologies and structural colors.

Many existing nanoarchitectures in wing scales will be discussed with the
especial regard to the curious species Cyanophrys remus, which have different
photonic-crystal-type structures on the ventral and dorsal surfaces of their wings.
Matt green color is generated by photonic polycrystal, while metallic blue by
photonic monocrystal.

Acknowledgements:

The work was supported by Hungarian Scientific Research Fund OTKA 67793
and EU FP6 NEST/PATHFINDER/BIOPHOT- 012915 projects.
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4
MICROSCOPY ANALYSES OF FUNCTIONAL CERAMIC NANOCOMPOSITES
WITH CARBON NANOTUBES ADDITION

BALAZSI C.

Ceramics and Nanocomposites Department,Research Institute for
Technical Physics and Materials Science, Konkoly-Thege M. Ut 29-33, 1121
Budapest, Hungary

Nanotechnology research aims to provide a fundamental understanding of
phenomena and materials that enable the creation and use of devices and
systems that have novel properties and function. The target of this research was
to work out new methods for preparing synergistic ceramic matrix composites
with new properties.

Primarily the interactions between silicon nitride matrix and carbon nanotubes
(CNTs) were investigated. CNTs present exceptional mechanical, superior
thermal and electrical properties. Our experimental work has been performed to
control the preparation of colloidal ceramic slurry and the structural changes
during shaping and sintering.

The development of gas sensing devices and their arrays based on open
structured and nanostructured tungsten oxides will be also presented. In the
beginning the work was concentrating on the preparation processes of new
polymorphs of tungsten oxide, in bulk and thin film form. The target is to develop
advanced gas sensors for temperature applications between 25°C and 300°C.
The hexagonal tungten oxide is sensitive to NH; and NO, gases.

Our futher aim was to develop composite materials for biomedical applications. In
the first stage hydroxyapatite powder s were prepared, the size of grains was in
the nano and mikro region. A new method has been worked out for covering
hydroxyapatite substrate by calcuim phosphate nano and mikro layers or fibers.
A layered structure of this type may increase the strength of composite. In the
next step different porous ceramics and layers will be prepared to improve the
bio-compatibility.
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5
LIVE CELL IMAGING IN BIOMEDICINE

STANEK D., HURANOVA M., NOVOTNY 1.

Institute of Molecular Genetics ASCR, v.i.i.
Prague, Czech republic

In last two decades, fluorescent microscopy has undergone a dramatic
expansion. Development of new fluorescent dyes together with microscope
improvements let light microscopy techniques to invade new fields. STED and 4-
Pi microscopy pushed resolution limits beyond physical barriers that were until
recently thought unbreakable. Increased sensitivity of detectors enabled to
observe behavior of individual molecules. New fluorochromes like fluorescent
proteins and dyes sensitive to pH or calcium concentration allow carrying on
functional experiments directly in living cells. FRET is used both in vitro and in
vivo for measuring protein-protein interactions, activity of proteases or assaying
conformation of macromolecular complexes. Many techniques like FRAP or
photoactivation are routinely employed to analyze molecule dynamics inside
living cells. Here, we show several examples of live-cell imaging and using
assembly of the splicing machinery as a model we discuss applications of some
fluorescent techniques (e.g. FRET, FRAP, FCS) in more detail.

14



6
RECENT ADVANCES IN FIB/SEM TECHNOLOGY

VYSTAVEL T.

FEI Czech Republic

In this contribution we demonstrate recent progress in FIB SEM processing of
conductive and insulating materials for state-of-the-art nanofabrication and
prototyping, 3D characterization and specimen preparation for high resolution
STEM, TEM and nanoanalysis.
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7
SUPERROZLISENI V OPTICKE KONFOKALNI MIKROSKOPII

PALA J."? KRISTP.", SZELLAS T.®

1I\’/IIKRO, Qolnokréské 54, 140 O0Praha 4;
2UFE AV CR, Chaberska 57, 182 51 Praha 8;
3Leica Microsystems, Am Friedensplatz 3, 68165 Mannheim.

Konfokalni mikroskopie prochazi v poslednich letech bouflivym rozvojem a
jednim z jeho nejvyznamnéjSich meznikd se stalo prolomeni Abbého podminky
difrakce  urlujici  optické rozliSeni  mikroskopu. Abbého podminka
nezpochybnitelné platila od konce devatenactého stoleti a fada védcu se snazila
riznymi metodami o jeji pfekonani. V soucasnosti je laboratorné vyzkouseno jiz
nékolik metod, u nichz se dosahuje rozliseni v roviné xy pod difrak¢ni limit. AvSak
jedinym systémem s optickym superrozliSenim, ktery je v souCasnosti nabizen
pro bézné pouziti ve vyzkumu je STED (STimulated Emission Depletion)
mikroskopie na bazi konfokalniho mikroskopu Leica TCS SP5 .
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8
BiLY LASER PRO KONFOKALNI MIKROSKOPII

PALA J."? KRISTP.", SCHRODER J.2

1I\’/IIKRO, Qolnokréské 54, 140 0O0Praha 4;
2UFE AV CR, Chaberska 57, 182 51 Praha 8;
3Leica Microsystems, Am Friedensplatz 3, 68165 Mannheim.

Konfokalni mikroskopie se v posledni dobé stava standardni soucasti bézné
védecko-vyzkumné prace a pokro€ily konfokalni mikroskop uZ neni pouze
vysadou specialnich pracovist. Ovladani v8ech soucasti konfokalniho
mikroskopu je dnes jednoduché a intuitivni. Technologicky pokrok zvySuje
flexibilitu konfokalni mikroskopie a rozSifuje spektrum jejiho pouziti.

Konfokalni mikroskopie udélala obrovsky posun v pfed v minulych letech hlavné
diky postupnému pFedstaveni nékolika laditelnych prvkd v optické draze
mikroskopu. Prvnim byl akustoopticky laditelny filtr (AOTF) pro vybér excitaCni
vinové délky a jeji intenzity. Druhym byl spektralni detektor (SP) pro pfesné
urCeni detekovaného spektra. Tretim prvkem byl akustoopticky délic svazku
(AOBS), ktery nahradil karusely s rznymi dichroickymi filtry. Posledni, co tak
zbyvalo nahradit, byla sada rlznych excitanich laserovych zdroja, a proto byl
vyvinut jediny svételny zdroj pro viditelnou oblast spektra — laditelny bily laser
(white light laser - WLL).
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9
DO CHROMOSOMES "REMEMBER" THEIR POSITION IN DAUGHTER
CELLS?

RASKA 1., CVACKOVA Z., MASATA M., STANEK D.

Institute of Cellular Biology and Pathology, 1st Faculty of Medicine, Charles
University in Prague, and Department of Cell Biology, Institute of Physiology,
Academy of Sciences of the Czech Republic, v.v.i., Albertov 4, 128 00 Prague 2,
Czech Republic

Although chromatin represents a subject of interest for researchers for more than
a century, basic principles of chromatin organization within interphase nucleus
still remain elusive. It is generally assumed that interphase chromosomes occupy
discrete chromosomal territories (CTs) within nuclear space and positions of
these territories are non-random. However, whether CT position in the nucleus is
preserved during the cell cycle and transmitted through mitosis is still
controversial. Here we focused on the association of chromatin with a specific
nuclear structure - the nucleolus - during cell cycle. Recently developed
photoconvertible protein Dendra2 was used to label specific chromatin region via
the recombinant protein with core histone H4 in living cells of human origin and
its position was followed during the cell cycle and particularly through mitosis,
until mid G1 phase of the next cycle. No preservation of chromatin positions was
observed for randomly selected chromatin. Much of nucleolus-associated
chromatin, that is to a large extent composed of chromosomes bearing ribosomal
genes, "remembered" its location and re-entered to the vicinity of nucleoli after
mitosis. However, 30% of labeled nucleolus-associated chromatin was found
spread over the nucleus and distant from any of nucleoli in daughter cells. Our
data thus support the view that CTs "remember" their nuclear position only partly
in the daughter cells and significant changes of CT order are seen in the next
interphase.

Acknowledgments: This work was supported by the Czech grants

MSM0021620806, LC535 and AV0Z50110509 and the Wellcome Trust grant
075834/04/Z.
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10
ON CORRELATION BETWEEN TWO PHASE-IMAGING MODES: OFF-AXIS
ILLUMINATION AND APODIZED PHASE-CONTRAST

PELC R."?, HOSTOUNSKY Z." and OTAKI T.?3

' The Stentor Institute, Hostivice-Palouky 614, 25301 Praha-Zapad
? |nstitute of Microbiology, Academy of Sciences, 14220 Praha 4
® Optical Design Department, Nikon Corporation, Tokyo, 140-8601

Apodization annuli, neutral density filters immediately adjacent to the phase
annulus located in the objective back focal (transform) plane, help to reduce the
disturbing ‘halo’ artifacts encountered in phase-contrast images of thicker
specimens [1]. The off-axis illumination, a simple schlieren imaging mode utilising
a built-in edge (‘relief’) diaphragm in the condenser, represents a complementary
phase-imaging method [2]. The two overlap in terms of phase visualization
capability and their combination is particularly suitable to examine, e.g., thicker
cells or cell clusters.

While the structure itself may be more faithfully represented in the apodized
phase-contrast images (compare Figs. A and B) an important monocular visual
cue to depth structure (shading) is present in the off-axis illumination ones only.
The cue enables an instant interpretation of the images which thus do not suffer
from so-called after-effects. This may be of importance in observing highly motile
cells or routine screening of large specimen sets. The points presented here
could be demonstrated owing to ‘halo’ artifact reduction in the phase-contrast
images by apodization.

[1] Otaki T. (2000) Opt. Review 7: 119-122

[2] Hostounsky & Pelc (2006) J. Biochem. Biophys. Meth. 68: 23-30

Leaf replica from coachgrass (Agropyron repens), under off-axis illumination (A),
apodized (B) and conventional (C) phase-contrast. ‘Halo’ artifacts (C) are
reduced by apodization (B). Embossed relief filtering of B yields D, similar to A.
Image dimensions: 67x67 um.
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11
ZIVOTNI CYKLUS STREPTOMYCET KULTIVOVANYCH NA BALOTINE -
SEM STUDIE

BENADA 0O." KOFRONOVA 0O.", WEISER J."

'Mikrobiologicky Ustav AV CR v.v.i., Videfiska 1083, 142 20 Praha 4- Kr¢

Streptomycety, Gram-pozitivni, vlaknité bakterie puadnich ekosystémd,
prochazeji slozitym zivotnim cyklem, ktery zahrnuje substratové mycelium,
vzdusné mycelium a diferenciované spoéry. Tato morfologicka diferenciace
obecné odpovida metabolické diferenciaci, napf. produkci sekundarnich
metabolitd. Strepto-mycety jich produkuji velké mnozZstvi - dvé tfetiny pfedstavuiji
anti-biotika i ostatni bioaktivni latky (antinadorové latky, herbicidy, insekticidy aj.).
Zivotni cyklus streptomycet, vyznamné ovliviiovany zménami Zivotniho prostfedi,
zacina klicenim spér a pokracuje tvorbou sité rozvétvenych hyf (substratového
mycelia), které pokryvaji anorganické Castice i organicky debris. Na zakladé
komplexnich, z vétsi ¢asti neprozkoumanych signalud, substratové mycelium dava
vznik vzdusnym hyfam (vzdusSného mycelia), které nasledné prochazi septaci a
eventualné diferencuji v unigeno-mické spory. Proces je spojen s primarnim
metabolismem i s produkci sekundarnich metabolitd. Pro studium proteomu
streptomycet byl vyvinut dvouslozkovy systém, simulujici do znacné miry
podminky v pudé &i pisku, tj. podminky prostfedi jejich pfirozeného vyskytu. V
kultivaci na pevné pudé je agar nahrazen sklenénymi kuliCkami (balotinou).
Definované zivné médium hydratuje povrch sklenénych kuli¢ek a spolu s nimi
vytvari v Petriho misce poZzadovany kultivaéni systém. Pro studium morfologické
diferenciace streptomycet v tomto systému pouzi-vame nasledujici postup: Mini
Petfino misky vyrobené ze sklenénych scintilaCnich lahviCek naplnime 5 mm
vrstvou kulicek, vysterilizujeme je a sterilni zaoCkujeme suspenzi spor
streptomycet. V Casovych intervalech, pokryvajicich cely zivotni cyklus
konkrétniho kmene streptomycet, potom odebirame jednotlivé minimisky a celé
je fixujeme v exsikatoru v parach OsO,. Fixované a vysuSené minimisky
pozlatime ve sputter-coateru a celé pozorujeme v SEM.
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12
MOZNOSTI ZOBRAZENiIi DOPOVANCH KREMIKOVYCH STRUKTUR V
PEEM A LVSEM

HOVORKA M., MIKA F., FRANK L.

UPT AV CR, Kralovopolska 147, 612 64 Brno.

PolovodiCovy pramysl vyuziva k diagnostice produktd metody zaméfené na
stanoveni mnozstvi a rozlozeni dopantu v polovodiCovych strukturach. Mezi tyto
metody patfi napfiklad: odporova metoda, metoda méfeni kapacity v zavislosti
na napéti a fada mikroskopickych metod (SIMS, TEM, STM...).

K mikroskopickym metodam patfi i fotoemisni spektro-mikroskopie (PEEM) a
nizkonapétova rastrovaci elektronova mikroskopie (LVSEM) charakterizujici
zobrazované struktury na zakladé zmény kontrastu mezi rozdilné dopovanymi
oblastmi. V nasem pfipadé PEEM vybaveny filtrem typu horni propusti vyuziva
k excitaci signalnich fotoelektron fotony rtutové vybojky (4.9 eV) a umoznuje
kromé pfimého zobrazeni i ziskani energiovych spekter riuzné dopovanych
oblasti. V pfipadé LVSEM je kontrast tvofen sekundarnimi elektrony, které jsou
excitovany primarnim svazkem elektroni o volitelné energii od keV az po
jednotky eV. PEEM poskytuje vysoky kontrast pfi zobrazovani vzorkd s velmi
nizkou koncentraci dopantu i doplhaujici informace o tvorbé kontrastu
zobrazovaného pomoci LVSEM [1].

Kontrast mezi rozdilné dopovanymi oblastmi je ovlivnén stavem povrchu
preparatu (atomarné Cisty, oxidovany, s pfitomnosti uhlovodikl), coz je tfeba
zohlednit pfi interpretaci ziskanych dat a diskusi o reprodukovatelnosti méreni na
vzorcich pokrytych nativhim oxidem a uhlovodikovou kontaminaci. Pfi zkoumani
polovodi€u s kontaminovanym povrchem je tfeba také zohlednit dynamické jevy
spojené s davkou primarnich elektrond [2]. Zajimavym dynamickym jevem je
také zména kontrastu na nizkych primarnich energiich elektront souvisejici
s injekci naboje do dopovanych struktur, které se tak mohou nabijet a pfispivat
ke vzniku vyrazného kontrastu.

[1] Hovorka M. et. al., Journal of Microscopy (2008), in print.

[2] Mika F. et al., Journal of Microscopy (2008), in print..
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13
FUNKCIONALIZOVANE NANOKOMPOZITY TYPU ,,UHLIK — KOV*

SEPLAc';KovA K."?, GRASIN R.2, BERTOTI I.>, LOBOTKA P.? RADNOCZI
G.

'Ustav technickej fyziky a materialového vyskumu MAV, Konkoly-Thege M. Ut
29-33,1121 Budapest, Madarsko;

2Elektrotechnicky ustav SAV, Dubravska cesta 9, 841 01 Bratislava, Slovensko
3Chemické vyskumné centrum, Ustav materialov a enviromentalnej chémie,
H-1525 Budapest POB 17, Madarsko

Nanokompozitné vrstvy na baze uhlika ukazuju velky aplikacny potencial,
pretoze disponuju unikatnymi mechanickymi vlastnostami, akymi su vysoka
tvrdost, vysoka elasticita a nizky koeficient trenia. Moderné metddy vakuovej
depozicie poskytuju velku flexibilitu Struktary, chemického zlozenia pre konecny
material, v prvom rade pre vrstvy apokrytia so Specifickou Strukturou
a vlastnostami.

V prednaske budu prezentované v prvom rade C - Ti nanokompozity. TiC sa
vyznacuje vysokou tvrdostou ako aj dobrou odolnostou voci korozivite, v Sirokej
oblasti sa vyuziva ako pokrytie reznych nastrojov, pre oteruvzdorné Casti
a ochranné pokrytia.

TiICN vrstvy maju vyuzitie pri reznych nastrojoch, v porovnani s relativhe
modernymi ochrannymi pokrytiami hlavne pre ich chemicku stabilitu a vynikajuce
mechanické vlastnosti. Zliatiny na baze titanu su pouzivané pre ortopedicke
implantaty pre vysoku biokompatibilitu titanu a jeho vysoku odolnost’ voci korozii.
C-Ti a TiCN tenké vrstvy boli pripravené dc magnetronovym naprasovanim
z dvoch terCov (C, Ti) v argéne a dusiku pri réznych depozic¢nych teplotach (25
to 800°C) a rozlicnych vykonoch Ti magnetronu (10W, 40W).

TEM analyza vrstiev ukazala, Ze pozostavaju z TiC alebo TiCN stipéekovitych
krystalov velkosti ~ 10 — 20 nm oddelenych uhlikovou matricou s réznou
Strukturou (neusporiadana, usporiadana graphite-like). Hrubka uhlikovej matrice
medzi TiC stipéekmi dosahuje ~ 1 — 5 nm.

Mechanické, vodovzdorné a elektrické vlastnosti nanokompozitnych vrstiev budu
korelované s ich Strukturnymi vlastnostami a morfolégiou.

Mechanické vlastnosti poukazuju na zavislost od depozi€nej teploty vrstiev.
Najvyssiu tvrdost ~18 GPa a zaroven najvacsiu elesticitu ~ 210 GPa vykazuje
vrstva pripravena pri 200°C so stip&ekovitym charakterom rastu.
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PROGRAM MDIST: RYCHLA MORFOLOGICKA ANALYZA CASTIC
S EXTREMNE SIROKOU DISTRIBUCI VELIKOSTI

SLOUF M."? LAPCIKOVA M.", VLKOVA H. ', PAVLOVA E.", HROMADKOVA
J.", LEDNICKY F.’

' Ustav makromolekularni chemie AV CR, v.v.i; Heyrovského nameésti 2, 16206
Praha 6, CR

2 Member of Consortium for Research of Nanostructured and Crosslinked
Polymeric Materials (CRNCPM)

V mikroskopickeé praxi se Casto setkavame s pozadavkem analyzovat velikosti a
tvary rozmanitych Castic. Ve vétdiné pripadl Ize morfologickou analyzu provést
pomoci komeréniho software. U Fady realnych systémid byva situace
komplikovana skuteCnosti, ze analyzované c¢astice maji Sirokou distribuci
velikosti, takZze rozméry nejmensi a nejvétsi Castice se liSi aZz o nékolik fada.
Pokud se velikost ¢astic pohybuje v rozmezi 2-3 fadd, musime analyzovat dvé
sady mikrofotografii, abychom dostali korektni Ciselné a objemové distribuce
velikosti a tvard. Celou morfologickou analyzu pak Ize rozdélit do tfi kroku: (i)
nejprve urCime morfologii malych Castic z prvni sady mikrofotografii s vysokym
zvétSenim, (ii) poté urCime morfologii velkych ¢astic z druhé sady mikrofotografii
S niz8im zvétSenim a (iii) nakonec zkombinujeme vysledky s tim, Ze musime pfi
vypoctech zauvazovat vahy jednotlivych mikrofotografii, které jsou umérné jejich
realné ploSe a (za urcitych okolnosti) zvétSeni.

Prvni dva kroky morfologické analyzy castic s Sirokou distribuci velikosti
provadime nejlépe komercCnimi programy. Treti krok Ize bud provést zdlouhavée
rucné nebo podstatné rychleji pomoci programu MDIST, vyvinutého v nasSi
laboratofi. Vysledky z MDIST a jejich srovnani s méné presnymi standardnimi
vypocty distribuci budou demonstrovany na dvou pfikladech z praxe: na analyze
Skodlivych otérovych castic polymeru UHMWPE, pouzivaného pro kloubni
nahrady a na analyze kauCukovych inkluzi v polymeru HIPS, které zpUsobuji
vysokou houzevnatost.

Podékovani: grant MSMT 2B06096, grant MPO FT-TA3/110.
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PRACTICAL ASPECTS OF PARTICLE ANALYSIS IN SEM

WANDROL P.! TINKE A.2, MARSALEK A.", VYSTAVEL T.'

'FEI Czech Republic; 2Johnson & Johnson Pharmaceutical Research and
Development

Determination of size and shape of submicron particles become more and more
important in pharmaceutical and chemical research nowadays. Besides few other
techniques, scanning electron microscopy (SEM) is a powerful technique for
such analysis [1].

Particle size and shape determination in SEM is a complex method which
consists of sample preparation, image acquisition, and image processing.
Inaccuracy in either of those particular steps can significantly influence calculated
results. On the other side, SEM particle size analysis provides advantages that
are impossible in other techniques. Greatest advantage is the visual inspection of
acquired images and calculated particles. This significantly contributes to the
accuracy of the method, because all inappropriate images can be excluded from
the calculation.

This contribution summarizes capabilities of the SEM particle analysis from the
user-oriented point of view.

[1] TINKE A., GOVOREANU R., VANHOUTTE K.: PARTICLE SIZE AND SHAPE
CHARACTERIZATION OF NANO- AND SUBMICRON LIQUID DISPERSIONS.
AMERICAN PHARMACEUTICAL REVIEW. 2006
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ELEKTRONOVA MIKROSKOPIE POVLAKU PRO BIOMATERIALY

TOLDE Z., DOUDEROVA M., LACNY M., STARY V.
Ustav materidlového inZenyrstvi, Fakulta strojni CVUT v Praze

Biokompatibilitu materialu je mozno ovlivnit jednak zménou drsnosti povrchu,
jednak chemického stavu povrchu, napf. nanese-nim povlaku vhodného
materialu. Kromé biokompatibility vytvoreného povlaku je dalSim ukolem urCeni
vlastnosti povlaku, predevSim jeho tloustky, slozeni, drsnosti i jeho
mechanickych vlastnosti, coz je predevSim tvrdost, modul pruznosti a adhese
povlaku k podlozce. Pro jiné aplikace jsou pak zajimavé napf. tribologické
vlastnosti povlaku - koeficient tfeni a otéruvzdornost.

Elektronova mikroskopie umoznuje kromeé ziskani nazorné obrazové informace o
povrchu i ziskani kvantitativnich udaju o tloustce povlaku a jeho pfipadné
nehomogenité. Pro toto méfeni je témér idealni metoda pficnych fezd. Povlak
potom muze byt pozorovan pfi zobrazovani pomoci jak sekundarnich, tak i
odrazenych elektronll, podminkou je obvykle urcity rozdil stfedni atomové
hmotnosti povlaku a podloZzky. Kromé snadného lokalniho urceni tloustky je
mozno sledovat i strukturu a pfipadné strukturni nehomogenity uvnitf povlaku.
Vzorky byly obvykle pfipravovany metalografickou metodami, tj. pficné rozfiznuty
diamantovou pilou, zality do vodivé pryskyfice a po vytvrzeni brousSeny
metalografickym papirem a leStény diamantovou pastou. U nékterych, pfedevsim
hodné tvrdych povlakl, dochazelo pfi fezani k casteCnému odlamani vrstvy,
takZe bylo tfeba odbrusovat nékolik desetin milimetru tloustky vzorku.

V fadkovacim elektronovém mikroskopu JEM5410 (JEOL, Ja-ponsko) jsme
ziskali postupné obrazky nékolika riznych typl biokompatibilnich povlakd na
riznych podlozkach, pfedevSim pyrolytického uhliku (PyC) na C-C kompozitu,
DLC a Ti-C:H povlakil na PyC a DLC a TiO, na titanovych slitinach. Pomoci
programu pro obrazovou analyzu Lucia (nyni NIS-BR) fy. Laboratory Imaging,
CR bylo pak provedeno méfeni tloustky povlaku. Zavérem lze konstatovat, Ze
tato metoda je vhodna pro méreni tloustky do cca 100 nm

Za finan¢ni podporu dékujeme zaméru MSM 6840770012
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WUZI]‘i KONFOKALNIi A DVOUFOTONOVE MIKROSKOPIE PRO STUDIUM
KRYTENEK

BURDIKOVA Z."2, KUBINOVA L.", CAPEK M."* MACHAC J.3

'Fyziologicky Ustav AVCR;

Ustav geologie a paleontologie Univerzita Karlova;
*Opticka laboratof Botanicky ustav AVCR;

*FBMI CVUT v Praze, Kladno

Kryténky (Protista) jsou skupina jednobunécnych ZivoCicht (20-400 pm)
chranénych schrankou (SiO,,CaCOQOs;), Zijicich ve sladkovodnim prostfedi. V
populacni ekologii a paleoekologii jsou modelovym organismem diky svym
druhové vyhranénym ekologickym narokim spolu s nizkou ekologickou valenci
ke zménam ekologickych podminek. Pouzitim konfokalni mikroskopie a
dvoufotonové mikroskopie, diky autofluorescenci a s pomoci fluorescencniho
znaceni (acid fuchsine, aniline blue, DAPI, DIOC;(3), hoechst, FITC, Phalloidin-
Alexa 633, propidium iodide, texas red,TMRE) je mozné vizualizovat schranku a
vnitFni  struktury (nukleové kyseliny, cytoplazmu, membrany, chitin, vakuoly).
Pomoci programu Ellipse a Rapid 3D nasledné vytvofime 3D projekce. U
heterotrofnich i mixotrofnich druhl jsme detekovali autofluorescenci schranky a
CasteCné membran, u mixotrofnich druht (Hyalosphenia papilio) také
autofluorescencni signal chlorofylu a pochazejici ze symbiotickych fas (Chlorella)
uvnitf ameéby.V soucCasnosti jsou k charakteristice krytének pouzivany pouze
klasicka mikroskopie, SEM a E-SEM. VySe popsané metody a pozorovani bylo
provedeno poprvé a po dalSim zpracovani vyrazné pfispéje k morfologické
charakteristice vCetné taxonomického a ekofyziologického vyzkumu tohoto
druhu.

Podporeno  granty MSMT CR MSM6840770012 a LC06063, AVCR
AV0250110509, GACR 102/08/0691.
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STANO\!ENi CHYBY QBJEMOVE REKONSTRUKCE BIOLOGICKYCH
VZORKU Z KONFOKALNICH DAT

CAPEK M."?, JANACEK J.", KUBINOVA L.", SMRCKA P.2, HANA K2

1Fyziolqgicky ustav AV CR, v.v.i., Videriska 1083, Praha 4 - Kr&
’FBMI CVUT, nam. Sitna 3105, Kladno 2

Objemovou rekonstrukci vyuzivame pro vizualizaci biologickych preparatu, které
jsou vétsi, nez je velikost zorného pole a/nebo silngjsi v tloustce nez je hloubka
pruniku laserového paprsku konfokalniho mikroskopu. Tlusté preparaty je nutno
nakrajet na fyzické fezy mikrotomem, avSak krajeni zpUsobuje deformaci a ztratu
Casti informace profezem, které vedou kchybam nasledné objemoveé
rekonstrukce.

Pro ziskani informace o deformaci jsme USB mikroskopem Dino-Lite
zaznamenali fezné plochy preparatu zalitého v parafinu pfed jeho nakrajenim, {j.
bez deformaci. Po nasnimani fyzickych fezl vyhodnocujeme chybu deformace
pomoci Prokrustovy vzdalenosti, ktera kvantifikuje stfedni kvadratickou
vzdalenost tvarl vyjadfenych pomoci bodu.

Pro dosazeni objemové rekonstrukce elasticky registrujeme obrazy z naslednych
fyzickych fezu. Vyuzitim obrazt z USB mikroskopu se pfesnost registrace zvysi.
Postup je nasledujici: Nejdfive se registruji konfokalni data vici obraziim z USB
mikroskopu a nasledné se registruji jiz pfizpisobena konfokalni data vUici sobé.
VySe popsanym zpusobem dosahujeme dvojiho cile. Jednak kvantifikujeme miru
deformaci a tim chybu rekonstrukce a jednak na zakladé znalosti této chyby
docilujeme pfesnéjsi objemoveé rekonstrukce.

Podporeno granty MSMT CR MSM6840770012 a LC06063, GACR 102/08/0691,
AVCR A100110502, A500200510 a AV0Z 50110509.
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3
PREZENTACE CINNOSTI LABORATORI ELEKTRONOVE MIKROSKOPIE

HANZLIKOVA R., MIKA F., MATEJKOVA J.

Ustav pFistrojové techniky AV CR, v.v.i. Kralovopolska 147, 612 64 Brno

Laboratofe elektronové mikroskopie (LEM) jsou soucasti Oddéleni elektronové
optiky Ustavu pristrojové techniky AV CRv.v.i. Prace v LEM jsou specializovany
pfedevSim na vyvoj noveho pristrojového vybaveni a metod pro rastrovaci
elektronovou mikroskopii. LEM velmi Uzce spolupracuje nejen s Oddélenim
elektronové optiky, ale i s firmami zabyvajicimi se vyvojem rastrovacich
elektronovych mikroskopu. V uzké spolupraci s ostatnimi ustavy Akademie véd,
vysokymi Skolami ¢€i komerCni sférou probiha studium materiald pro
automobilovy, polovodiCovy, chemicky pramysl, strojirenstvi, Iékafské a
biologické obory.

Pfistroje a metody pouzivané LEM jsou schopny zobrazit vzorky na zakladé
jejich vlastnosti a danych pozadavku. Pro vodivé preparaty vyzadujici vysoké
rozliSeni jsou vhodné mikroskop JEOL JSM 6700F (rozliSeni 1 nm pfi 15 kV),
nebo Tescan Vega TS 5130MM (rozliSeni 3 nm pfi 30 kV). Pro zobrazeni
nevodivych a biologickych preparatd slouzi environmentalni rastrovaci
elektronovy mikroskop. Rastrovacim elektronovym mikroskopem s pomalymi
elektrony je mozné zobrazit s velmi vysokym rozliSenim nepokovené izolacni
vzorky pfi energii niz§i nez 100 eV. Prvkové sloZeni preparatl je mozné zjistit
pomoci rentgenové energiové disperzni analyzy (INCA Energy 350 — citlivost od
berylia aZz po uran). Nevodivé vzorky je mozné pfed vlastni mikroanalyzou
pokovit (naprasovacka SCD 030, naparovacka PLS 160).

Vysledky prace skupiny Laboratofi elektronové mikroskopie a jeji reference jsou
dostupné na oficialnich webovych strankach wwwe.isibrno.cz/lem.
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MIKROSKOPICKA ANALYZA NANOPRASKU TiO, a SiO,

HROMADKOVA J." KRALOVA D." VLKOVA H.!" SLOUF M."?

! Ustav makromolekularni chemie AV CR, v.v.i; Heyrovského namésti 2, 16206
Praha 6, CR

2 Member of Consortium for Research of Nanostructured and Crosslinked
Polymeric Materials (CRNCPM)

Nanocastice anorganickych materialud, jako je TiO, a SiO,, maji fadu zajimavych
aplikaci. V oblasti polymerni védy mohou byt vyuZity jako plniva do polymerd,
ktera modifikuji jejich vlastnosti. V oblasti molekularni biologie by mohly byt
vyuzity jako alternativni znacky v TEM mikroskopii. NanoCastice pro takovéto
specialni aplikace se zpravidla pfipravuji ,na miru“ v chemické laboratofi, ale
v nékterych pfipadech je Ize i koupit ve formé nanoprasku. V tomto pfispévku se
zabyvame dispergaci, mikroskopickou charakterizaci a morfologickou analyzou
komeréné dostupnych nanocastic TiO, a SiO,. Vzorky, které hodlame dale vyuzit
mimo jiné jako plnivo do polymernich systému, byly charakterizovany pomoci
TEM/BF, TEM/EDX a TEM/ED. Vysledky naznalily, ze komercni nanoprasky
mohou obsahovat vyznamny podil Castic s vetsi velikosti, nez udava dodavatel.

Podé&kovani: KAN200520704, GACR 203/07/0717.
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STRUKTURA Ge-Si NANODRATU

KLEMENTOVA M.", DRINEK V.2, FAJGAR R. 2, SUBRT J."

' Ustav anorganické chemie AV CR, v.v.i., 250 68 Husinec-Rez 1001;
2Ustav chemickych procest AV CR, v.v.i., Rozvojova 135, 165 02 Praha 6.

Nanodraty Ge-Si byly pfipraveny konvencni pyrolyzou (LPCVD — low pressure
chemical vapour deposition) prekursoru tris(trimethylsilyl)germanu (SiCH3);GeH.
Pyrolyticka aparatura pracovala v pratoném rezimu pfi tlaku 100Pa a teploté
300-400°C. Na zavér byl deposit za vakua ohfat az na 700°C, aby doslo
k odstranéni zbytk( organickych skupin.Vysledkem této pyrolyzy jsou nanodraty
germania obalené v Si/Ge/C materialu. Pyrolyza nejspiSe vede ke tvorbé radikalu
(SiCHj3).Ge:, ktery relaxuje na podlozkach a pfimo se u€astni tvorby nanodratu.

Vzorky obsahuji nanodraty variabilnich rozmért - o tloustce desitek az nizSich
stovek nanometrt a délce az nékolika mikrometrd. Nanodraty se skladaji z jadra
a obalu. Krystalické jadro o tloustce 10-30nm je tvofeno monokrystalickym
germaniem protazenym podél <110> nebo <111>. V obou typech jader byl
pozorovan orientovany srust germania podél <111>. Obal o tloustce 10-50nm je
tvofen amorfnim Si/Ge/C materialem obsahujicim variabilni mnozstvi nanocastic
germania o velikosti do 10nm.

Projekt je podporovan grantem GAAV €. 11A400720616.
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DETEKCE SEKUNDARNICH ELEKTRONU V REM

KONVALINA L', HOVORKA M.", WANDROL P.? MIKA F." MULLEROVA 1.

'Ustav pristrojové techniky AV CR, v.v.i.;
°FEI Czech Republic s.r.o.

K detekci sekundarnich elektrond (SE) v rastrovacim elektronovém
mikroskopu (REM) se zpravidla pouziva Everhartiv-Thornleyho (ET) detektor [1].
Zpusob ziskavani signalnich elektront pomoci ET detektoru muze byt v riiznych
mikroskopech odliSny. Ddvodem je elektrostatické a magnetické pole v mistech,
kudy se Castice pohybuje. Objektiv mikroskopu je tvofen ve vétSiné pfipadu
magnetickou CocCkou, jejiz geometrie ovliviiuje velikost magnetického pole
v oblasti vzorku. ZjednoduSené Ize fici, ze nastavaji dva pripady. Magnetické
pole se uzavira uvnitf objektivu, témér nepronika do oblasti vzorku a trajektorie
SE jsou ovlivhovany zejména elektrostatickym polem ET detektoru. Nebo naopak
magnetické pole ,otevieného® objektivu silné pronika do oblasti vzorku, kde
dosahuje svoji maximalni hodnoty a vyznamné ovliviiuje pohyb sekundarnich
elektrond. V magnetickém poli se emitované sekundarni elektrony zacnou
pohybovat po Sroubovici a velka Cast se jich dostane dovnitf objektivu, kde
mohou byt detekovany tzv. in-lens ET detektorem.

Slozité rozloZeni elektrostatickych a magnetickych poli uvnitf komory
mikroskopu vyZaduje pouzit pro zmapovani trajektorii SE vhodny software [2,3].

Pro tfi rizné detekCni systémy byla vypocétena sbérova ucinnost a uhlova
citlivost detektort. Jejich specificky zpusob ziskavani signalnich elektroni ma za
nasledek odliSny kontrast téhoz vzorku zobrazovaného rlznymi detektory.

[11 EVERHART, T.E., THORNLEY, R.F.M. Wideband detector for micro-micro-
ampere low-energy electron currents. Journal of Scientific Instruments. 1960, vol
37, no. 7, p. 246-248.

[2] LENCOVA, B., ZLAMAL, J. The development of EOD program for the design
of electron optical devices. Microscopy and Microanalysis. 2007, vol. 13, sup. 3,
p. 2-3.

[3] DAHL, D.A. SIMION for the personal computer in reflection. International
Journal of Mass Spectrometry. 2000, vol. 200, no. 1-3, p. 3-25.
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PREPARATION, STRUCTURE AND ELASTIC MODULI OF COC/nTiO;
POLYMER COMPOSITES

KRALOVA D.", NEYKOVA N." SLOUF M."? KRULIS Z."

! Institute of Macromolecular Chemistry AS CR, v.v.i; Heyrovsky square 2, 16206
Praha 6, Czech Republic

2 Member of Consortium for Research of Nanostructured and Crosslinked
Polymeric Materials (CRNCPM)

Synthetic olefin polymers, such as polyethylene (PE), poly-propylene (PP) or
cycloolefin copolymer (COC) have excellent biocompatibility and interesting
mechanical properties. Therefore they are used in a number of biological and
medical applications. Ultrahigh molecular weight PE is regarded as a gold
standard in the field of total joint replacements (TJR). Also COC copolymers
showed to be promising materials for some applications in various parts of
artificial replacements. It is due to convenient end-use properties (high glass
transition temperature, high heat and chemical resistance, low moisture uptake,
high resistance against ageing). Moreover, it is possible to control some
mechanical properties in broad range by incorporation of reinforcing fillers.

In this study, we investigated the possibility of increasing COC modulus by melt
mixing with titanium dioxide nanoparticles (nTiO,). The morphology and elastic
moduli of COC/nTiO, composites were compared with both neat polymer and the
polymer filled with standard TiO, microparticles (mTiO;). LM of the composites
indicated that nTiO, particles are more homogeneously dispersed than mTiO..
Nevertheless, DMA testing showed that the increase of modulus of COC/nTiO, is
just a few percent. This could be partially attributed to the fact that COC polymer
tended to adsorb air bubbles during melt mixing with the nanofiller, as suggested
by SEM. Improvement of melt mixing procedure (removal of air bubbles) and
probably also surface modification of nTiO, (increasing of interfacial adhesion,
achieving even finer dispergation) will be necessary to get better results.

Acknowledgement: MSMT 2B06096, GACR 106/06/0761.
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OVLIVNIi CENTRIFUGACE MORFOLOGII OTEROVYCH CASTIC UHMWPE?

LAPCIKOVA M. ', SLOUF M. ', HROMADKOVA J. ', ZOLOTAREVOVA E?,
FEJFARKOVA Z.2, ENTLICHER G.2, POKORNY D.?, SOSNA A.?

" Ustav makromolekularni chemie AV CR v.v.i., Heyrovského namésti 2, 16206
Praha 6, CR

% Prirodovédecka fakulta University Karlovy, Hlavova 8, 12840 Praha 2, CR

® Ortopedicka klinika, Fakultni Nemocnice Motol, V Uvalu 84, 15606 Praha 5, CR

Otérové castice medicinalniho polyethylenu (UHMWPE) vznikaji kloubnich
nahradach (TJR), v nichz je zminény polymer pouZit jako vloZzka. Otérové Castice
vyvolavaji zanétlivé reakce, osteolyzu a aseptické uvolhovani TJR, coz je
povazovano za jednu z hlavnich pfiCin selhani kycCelnich nahrad. Rozsah
osteolyzy koreluje s koncentraci i morfologii otérovych Castic.

V literatufe se objevil nazor, Ze centrifugace muizZe ovlivnit morfologii
polyethylenovych  otérovych ¢astic. Centrifugace C€i  ultracentrifugace
v sachar6zovém gradientu se bézné pouziva pfi izolaci otérovych CcCastic
z poskozenych tkani odebiranych pfi reoperacich TJR pro vyzkumné ucely.
Jelikoz centrifugaci polyethylenovych otérovych ¢&astic pouzivame i v ramci
naseho projektu, rozhodli jsme se zminénou teorii ovéfit pomoci mikroskopie.
Vybrali jsme od rlznych pacientl vzorky poSkozenych tkani obsahujicich otérové
Castice. Vzorky byly rozdéleny do Ctyr sérii. V ramci kazdé série byly otérove
Castice izolovany stejnym zpusobem, az na stupen centrifugace (v prvni sérii jen
flotace, ve druhé az Ctvrté sérii centrifugace pfi 500 g, 16000 g a 105000 g).
Obrazova analyza SEM mikro-fotografii izolovanych castic neprokazala pfimy
vliv centrifugace na morfologii ani pfi 105000 g. V urcitych pfipadech vsSak
centrifugace ovlivnila morfologii nepfimo: pfi pouziti vysSich g jsme ziskali vysSi
podil nejmenSich ¢&astic, coZz mirné snizilo pramérnou velikost pocditanou z
celkoveé distribuce.

Podékovani: grant MSMT 2B06096.

34



9
PRIPRAVA Au-NANOCASTIC A JEJICH VLIV NA RIZENOU NUKLEACI
POLYPROPYLENU

LEDNICKY F.', PAVLOVA E.", HROMADKOVA J.", SLOUF M."?, MASIREK R.?
" Ustav makromolekularni chemie AV CR, v.v.i., Praha.

2 Member of Consortium for Research of Nanostructured and Crosslinked
Polymeric Materials (CRNCPM)

3 Centre of Molecular and Macromolecular Studies of PAS, Poland

Sféroliticka krystalicka struktura neni pfili§ pfihodna pro dosazeni dobrych
mechanickych vlastnosti polymert (dlouhd doba nutna ke zkrystalizovani
v celém objemu, coz vede ke dlouhym vyrobnim ¢astim). Proto se do materiall
pridavaji nukleanty, které zplsobi, Ze z mnoha husté rozloZenych krystalizacnich
zarodku se sférolity nestadi vytvofit. Vysledna krystalicka struktura je tvofrena
drobnymi krystalickymi oblastmi. Nukleace se zpravidla studuje diferencialni
skanovaci kalorimetrii (DSC), pfi niz se méfi poloCas krystalizace, jez je mirou
rychlosti, jakou vzorek krystalizuje.

V této studii je navrzena mikroskopicka metoda, ovéfujici schopnost latky
nukleovat sférolitickou krystalizaci na vnitfnim povrchu polymerniho filmu,
vytvofeného vrstvenim spékanych folii opatfenych aktivni latkou. Folie
polypropylenu (PP) byly vytvofeny z taveniny rozlisovanim polymernich granuli
pfi teploté cca 200 °C. Po upraveni tvaru a naneseni aktivni vrstvy byly folie
v sadé zalisovany do nadobky pro méfeni DSC. Samotny pfistroj (DSC) byl
vyuzit k dokonale definovanému temperovani vzorkd: roztaveni, prodleva a
rovnomeérny pokles teploty rychlosti 10 K/min na teplotu laboratofe. Ze ziskanych
vzorkd byly mikrotomem pfipraveny tenké fezy, ty pak snimkovany polarizacni
svételnou mikroskopii (PLM). Jako aktivni nukleacni latka byly zvoleny nano-
krystalky zlata.

Bylo prokazano, ze pouzité nanokrystalky nanesené na rozhrani mezi foliemi
iniciuji tzv. fadovou krystalizaci, takze pouzity material je nukleantem sférolitické
krystalizace PP. Metoda zalozena na PLM ukazala i nukleaci nedetekovatelnou v
DSC.

Podé&kovani: KAN200520704, GACR 203/07/0717.
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ADVANTAGES OF STUDY OF AMBER FOSSILS WITH IONIZATION
DETECTOR IN VARIABLE PRESSURE SEM

NEDELA V.! WEYDA F.?

"Institute of Scientific Instruments ASCR, 61264 Brno, Czech Republic;
“Biological center of the Czech Academy of Sciences, Institute of Entomology
and Faculty of Biological Sciences of South Bohemian University, BraniSovska
31, 370 05 Ceské Budéjovice, Czech Republic

Variable pressure scanning electron microscope (VP SEM) enables observation
of non-conductive and water containing samples free of charging artefacts.
Higher pressure of the water vapour creates optimum condition for the detection
of secondary electrons (SE) by the ionisation detector and ensures of hydration
of the water containing samples [1].

We have studied the morphology and ultra structure of fossils (mostly insects and
various other arthropods, plants) from Baltic amber. The amber has been divided
by cleaned razor blades to obtain several pieces with opened bodies of fossils
and observed by ionisation detector of VP SEM AQUASEM II, which was
designed at ISI ASCR. The used ionisation detector is able to detect accelerated
(by positive electric field) and multiplied (by interactions with gas molecules)
signal electrons and to visualize more fine details even on parts of samples
where the signal from BSE-YAG detector is acceptable. The above mentioned
microscopic method presents one of the best suitable methods for observation of
this type of samples.

[1] Cameron R.E., Donald A.M., Journal of microscopy, vol.173 (1994) 227-237.

[2] This work was supported by the Academy of Sciences of the Czech Republic,
Grant No. KJB 200650602
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ZOBRAZENi HUSTOTY STAVU POMOCi ODRAZU VELMI POMALYCH
ELEKTRONU

POKORNA Z., FRANK L.

UPT AV CR, Kralovopolska 147, 612 64 Brno.

Dulezitou charakteristikou pevnych latek je hustota elektronovych stavd. Tu je
mozno mapovat napfiklad pomoci odrazu velmi pomalych elektron od povrchu
pevné latky. Odrazivost elektrond o velmi nizkych energiich (pod 30 eV) je
nepfimo uUmérna hustoté elektronovych stavll navazanych na dopadaijici
elektronovou vinu [1].

V rastrovacim elektronovém mikroskopu dovoluje signal odrazenych velmi
pomalych elektrond mapovat hustotu elektronovych stavll s vysokym
prostorovym rozliSenim diky pouziti tzv. katodové coCky [2]. Jde o
elektrostatickou €oCku s nulovou pracovni vzdalenosti. Katoda je tvorena
vzorkem na zaporném potencialu, dopadajici elektrony primarniho svazku jsou
proto zpomaleny bezprostfedné nad vzorkem. Je tak dosazeno vyrazné mensi
stopy a rozliSeni.

Byla provedena série demonstracnich experimentd na polykrystalickych
hlinikovych vzorcich. OdliSné orientovana monokrystalicka zrna maji odliSny
prubéh hustoty stavu a tedy i signalu na odrazenych velmi pomalych elektronech.
V zavislosti na energii dopadajicich elektront se proto sousedici zrna jevi na
snimku ruzné jasna. Metodou EBSD bylo potvrzeno, Ze zrna (o velikosti desitek
mikrometrt) maji skute¢né odlisné krystalové orientace. Experimentalni vysledky
jsou zde prezentovany a srovnany s teoretickymi pfedpovedmi [3].

[1]1 V. N. Strocov a H. |. Starnberg, Phys. Rev. B 52, 8759 (1995).

[2] Mullerova, |., Frank, L., Scanning Low-Energy Electron Microscopy. In Adv. in
Imaging and Electron Physics 128.

ed. P.W. Hawkes. Elsevier, 2003. s. 309-443.

[3] R. C. Jaklevic, and L. C. Davis, Phys. Rev. B 26, 5391 (1982).

37



12
MORFOLOGIE =~ HETEROFAZOVYCH KOPOLYMERU  PROPYLENU:
ZOBRAZENi KAUCUKOVE FAZE NA POVRCHU CASTIC ICP

RYZNAROVA B.", BURAN Z." KRATOCHVILA J."

'"POLYMER INSTITUTE BRNO, Tkalcovska 36/2, 656 49 Brno.

Impact kopolymer propylenu (ICP) je heterofazovy systém sestavajici z faze
ethylen-propylenového (EP) kauCuku dispergovaného v matrici polypropylenu
(PP). ICP byva pfipravovan za ucelem zvySeni razové houzZevnatosti PP pfi
nizSich teplotach, ktera limituje jeho pouziti pro Sirokou fadu moznych aplikaci.
ZlepSeni houzevnatosti ICP je dano rovnomérnou dispergaci kau€ukovych ¢astic
o malé velikosti a uzké distribuci velikosti Castic vzniklych in-situ a dobrou
kompatibilitou obou fazi, kterou zajistuji blokové a segmentové EP kopolymery.
Z hlediska morfologie ICP je dulezité studovat nejen distribuci ¢astic kauCukové
faze v PP matrici, ktera urCuje vlastnosti materialu, ale také strukturu Castic pred
a po kopolymeraci a porozumét tak mechanismu zabudovani EP kaucCuku v
matrici PP a tim i mife fragmentace katalyzatoru a jeho distribuce v Castici.
Prezentovany pfispévek se zabyva aplikaci SEM v kombinaci s extrakci horkym
rozpoustédlem jako vhodnou technikou zobrazeni kauCukové faze na povrchu
Castic prasku ICP. Bylo nalezeno, Z2e béhem kopolymerace dochazi
k zabudovani znacné ¢€asti EP kau€uku jak do pora mezi ¢asticemi, tak také na
povrch ¢astic ICP.

Podékovani: Ministerstvo primyslu a obchodu CR (projekt 2A-1TP1/012).
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INTERPLANAR SPACING OF COMPLEX FeNi PHASE IN RAPIDLY
QUENCHED Fe-Ni-Nb-B SYSTEMS

SVEC P., JANICKOVIC D., SVEC SR P.
Institute of Physics, Slovak Academy of Sciences, Bratislava, Slovakia

Formation of phases in the course of crystallization from amorphous state in
rapidly quenched Fe-Ni-Nb-B was investigated with respect to the ratio of Fe/Ni
and content of B in a wide compositional interval. A transition from
nanocrystalline bcc-Fe formed during first crystallization stage into fcc-FeNi and
Fe23B6 fcc-type structure with large unit cell accompanied by a distinct change
in the transformation kinetics was observed with increasing Ni content. The
emergence of these phases during (nano)crystallization is investigated with
respect to the presence of large atoms of Nb and to the changes of local order
induced by large variations of Fe/Ni. Diverse methods of high-resolution structure
characterisation are used to identify and quantify phases with similar interplanar
spacings.

A deviation from a typical two-stage pattern leading to a rapid single-stage
crystallization with direct formation of stable phases, incidentally present also in
the structure of the precursor master alloys, is interpreted within the framework of
a model of cluster structure of amorphous state. Possible types of polyatomic
clusters, which are thermodynamically distributed over a narrow interval of the
energy landscape, are presented. Links between the structure and atomic
arrangement within the polycrystalline precursor master alloy, the expected local
ordering in amorphous state and the phases formed during its subsequent
transformations are followed and compared with similar phenomena observed in
Nb-containing Co-rich Fe-Co-Nb-B system.
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ULTRASTRUCTURAL CHANGES OF CULTURED HUMAN NEURAL CELLS
INFECTED WITH TBE VIRUS

VANCOVA M."? RUZEK D. "2, TESAROVA M." NEBESAROVA J. '3,
GRUBHOFFER L. "2

"Institute of Parasitology, Biological Centre of ASCR, Ceské Budgjovice;
Faculty of Science, University of South Bohemia, Ceské Budé&jovice;
*Faculty of Science, Charles University, Praha.

Tick-borne encephalitis (TBE) virus is an important human pathogen that causes
severe neurological illness in large areas of Europe and Asia. We compared
ultrastructural changes between virus-infected and uninfected neural cell lines
(medulloblasts and glioblasts). We observed an alteration and disorganization of
rough endoplasmic reticulum (RER), the presence of smooth membrane
structures (SMSs) and virions inside of RER as an early consequence of TBE
virus infection. SMSs were formed by intracellular membrane rearrangement that
was described in other positive-strand RNA viruses as well. Other observed
structural abnormalities were an enlargement of ER cisterns and mitochondrial
cristae, alterations of Golgi apparatus and disorganization of cell cytoskeleton.
Moreover, some of infected cells we observed with unequivocal apoptotic
changes in the nuclear morphology (condensation, margination and
fragmentation of chromatin), vacuolation of the cytoplasm content, and shrinkage
of cells accompanied with high cytoplasm density, the presence of apoptotic
bodies etc. Several infected cells with necrotic changes were observed as well.
Scanning electron microscopy confirmed the cythopatic effect of TBE viral
infection. Most of infected neural cultured cells were covered by cell debris or
had rounded shapes that represent apoptotic bodies/cells.
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LOW TEMPERATURE SEM IN ZOOLOGY

WEYDA F.". NEBESAROVA J.2, TESAROVA M2

Biology Centre of the Academy of Sciences of the Czech Republic v. v. i.;
'Institute of Entomology; § §
? |nstitute of Parasitology, C. Budgjovice, CR

Conventional scanning electron microscopy (SEM) is widely used method for
study of morphology of plants and animals. For observation in SEM it is
necessary to prepare biological objects by special techniques involving fixation
and dehydration, which often cause artifacts. Field emission scanning electron
microscope (FESEM) working in low temperature (cryo) mode shows more
details of insect tissues at higher magnification and closer to their living state.
The Gatan cryotransfer system connected to FESEM allows frozen samples to
be prepared for observation, using a scanned electron beam inside microscope
in a vacuum. The instrument allows samples to be manipulated, fractured and
water from thein surfaces to be etched. Surface of fractured tissues is then
coated with metals like a gold, palladium and platinum. Subsequently, the
prepared sample is transfered from this vacuum chamber to the cooled
microscope for observation.

For demonstration of advantages of that technique we have used several
species of Collembola and pupae of horse chestnut leafminer, Cameraria
ohridella (Lepidoptera, Gracillariidae, Lithocolletinae) as examples.

Advantages of FESEM applied to all above mentioned arthropods in comparison
with conventional SEM were: higher resolution both in laboratory temperature or
cryo mode; better preservation and visualization of various morphological details
in cryo mode; possibility to study internal in addition to external structures due to
cutting of specimen via special knife in cryo mode; possibility to apply so called
"integration mode" when charging of objects sometimes appeared.

Most important advantage of FESEM in cryo mode is better preservation of
various cytological components and substances. Such components are generally
closer to their native state and we can interpret also physiological aspects better.
Investigation is supported by grant No. 2B06005 (MSMT, Czech republic) and
KAN200520704 (Academy of Sciences of Czech Republic).
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