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An introductory word...

Dear friends, dear colleagues,

We warmly welcome you to the 22" year of our traditional conference (WORKSHOP
OF BIOPHYSICAL CHEMISTS AND ELECTROCHEMISTS), which takes place again in the
Bohunice University Campus (UKB) on June 29, 2022. This year's one-day Workshop will be
carried out on the 200" anniversary of the birth of a prominent natural scientist, who made
famous not only Brno, but the entire Czech scientific community — Gregor Johann Mendel —
the founder of genetics and the discoverer of the basic laws of heredity.

The conference is organized under the patronage of the Rector of Masaryk University
prof. MUDr. Martin Bares, Ph.D., the Dean of the Faculty of Science, MU prof. Mgr. Tomas
Kasparovsky, Ph.D., and the Director of the Department of Chemistry, Faculty of Science, MU
doc. RNDr. Ctibor Mazal, CSc. We welcome friends from Slovakia (Slovak University of
Technology Bratislava), Hungary (Faculty of Science, University of Pécs), and the whole Czech
Republic. The Workshop program is very rich; in addition to 2 plenary and 5 invited lectures,
there will be a total of 23 communications, of which 8 are competition presentations in the
Youth Section. The three students with the best presentations of their scientific results will be
honored with financial and book awards. Since 2019, the best work in the field of
Bioelectrochemistry wins the Emil Pale¢ek Award, which is organized by the Institute of
Biophysics of the ASCR, v.v.i. in Brno.

In conclusion, we would like to thank all sponsors (the main sponsor METROHM,
Czech Republic, loyal sponsors EPPENDORF Czech & Slovakia, TRIGON PLUS s.r.o0.,
CHROMSPEC Ltd., CHROMSERVIS sr.0., CZECH CHEMICAL COMPANY and new
sponsors KEYENCE INTERNATIONAL, Belgium / LABOSERV s.r.0. and PRAGOLAB
s.r.0., MERCK Group). Thanks also go to the Institute of Biophysics headed by the director
doc. Eva Bartova (EP Prize) and all who will present and discuss their scientific knowledge.
Without you, this conference would not be possible. We wish everyone a stimulating
conference that will leave very nice memories in your mind, and that will give you a lot of
positive energy for your further scientific and pedagogical work. Welcome to Brno, welcome

to Masaryk University, and enjoy this conference!
Libuse Trnkova, Iveta Ttiskova

Motto:
“The love of science is the love of the truth because honesty is a fundamental virtue of
scientists

Ludwig Feuerbach
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SINGLE MOLECULE JUNCTIONS WITH REDOX-ACTIVE CENTERS
Magdaléna HROMADOVAY, Frantisek VAVREK?, Viliam KOLIVOSKA, Jakub

SEBERA!, Stépanka NOVAKOVA LACHMANOVA?, Lubomir POSPISIL?, Gabor
MESZAROS?, Michal VALASEKS, Philippe P. LAINE*

Department of Electrochemistry at the Nanoscale, J. Heyrovsky Institute of Physical Chemistry of the Czech

Academy of Sciences, Dolejskova 3, 18223 Prague, Czech Republic

2 Institute of Materials and Environmental Chemistry, Research Centre for Natural Sciences, E6tvés Lorand
Research Network, Magyar tudosok kérutja 2, 1117 Budapest, Hungary

3 Karlsruhe Institute of Technology, Institute of Nanotechnology, P.O. Box 3640, 76021 Karlsruhe, Germany

4 Université de Paris, CNRS, ITODYS, F-75006 Paris, France

* magdalena.hromadova@jh-inst.cas.cz

Organic molecules have been suggested as building blocks of future electronic devices in order
to overcome miniaturization limitations of the present-day silicon-based technologies. First
electronic circuit based on molecules was demonstrated experimentally in 2003.! Since then
conductance measurements of individual molecules by methods of the metal-molecule-metal
junction formation represent a valuable tool in the field of molecular electronics.>® Such
measurements are currently performed in our laboratory on a large number of junctions using
either scanning tunneling microscopy break junction (STM-BJ) or mechanically-controllable
break junction (MC-BJ) techniques.*”

Some of these results will be discussed in this contribution. The schematic representation of the
experimental arrangement and representative selection of molecules are given in Figure 1. The
discussion will be focused mainly on the conductance of single molecule junctions containing
redox-active centers.

—
A
(i) T HsCS O
Redox
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1

Figure: Schematic presentation of a metal-single molecule-metal junction (left) and two types of redox-active
molecules (middle and right).

Several aspects of charge transport mechanism like conduction pathway, type and number of
anchoring groups will be discussed. Break junction measurements will be complemented by
quantum mechanical calculations of the junction evolution geometries and single molecule
conductance values. The relationship between the charge transport and charge transfer will be
scrutinized experimentally on a group of molecules containing pyridinium-based redox centers.
Molecules containing one redox center are suitable for comparison of their charge transfer
properties (Marcus theory) and charge transport properties within the metal-molecule-metal
junctions (Landauer scattering approach). Experimental findings for selected redox systems
will be discussed in terms of the relationship between electron transfer rates and zero-bias
molecular conductance of non-adiabatic redox systems as formulated by Nitzan and Ratner.®

10
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SERUM ALBUMIN AS A MULTIFUNCTIONAL AND MODEL
MOLECULE IN OUR EXPERIMENTS
Jan VACEK

Department of Medical Chemistry and Biochemistry, Faculty of Medicine and Dentistry, Palacky University,
Hnevotinska 3, 775 15 Olomouc, Czech Republic

*jan.vacek@upol.cz

Serum Albumin is a multifunctional protein with a molecular weight of 67 kDa that carries an
overall negative charge at physiological pH. This protein is found in the serum at a
concentration of 35-50 g/L. The main functions of this protein include maintaining oncotic
pressure, the transport and distribution of fatty acids and thyroid hormones, bilirubin and ions
(e.g. calcium), and last but not least, it binds a range of drugs. Its half-life is approx. 21 days
and it is formed in the liver by the cleavage of preproalbumin. Albumin is used in a number of
biochemical and analytical laboratories as a model (reference) protein, blocker of nonspecific
binding sites, delivery system, protein component of culture media, molecular weight marker,
and applications in clinical practice have been proposed. This protein is very well characterized
in terms of its crystal structure, and there is probably no other protein for which we have such
an extensive set of structural data and information about its function. For this reason, we have
noticed serum albumin to be a "first choice” protein in a number of studies, without having
sufficiently assessed its suitability for a given application or being sufficiently acquainted with
its physicochemical properties under the given experimental conditions. This can lead to a
number of artifacts and misinterpretations. The aim of this paper is to describe and critically
assess the applications of mainly human (HSA) and bovine (BSA) serum albumin as model
proteins and to discuss the following facts: a) Under native conditions, serum albumin occurs
not only in the form of monomers, but also as oligomeric associates. b) Because the protein is
isolated, its isolates also differ quite significantly in terms of quality and quantity. The
researcher should be aware that he/she is working with a complex of albumin and many other
low molecular weight substances. ¢) Serum albumin can be oxidized to a greater or lesser degree
natively, but also during isolation, especially with a single free Cys34. In addition to oxidized
forms, its glycated form and other oxidative modifications are commonly found in samples.
Thus, individual isolates may differ quite significantly in their reactivity to other target
molecules. d) The crystal structure (heart-shape) differs from the structure in aqueous solution.
e) Also, if serum albumin interacts with surfaces, its structure is subject to local deformations
(surface denaturation). Conversely, its global structure changes upon the binding of selected
ligands, such as fatty acids, as indicated in the figure below. f) The protein is highly soluble in
water, but it also contains hydrophobic domains. From the modest list of points a-f above, it
follows that despite the simple isolation and purification of albumin, the standardization and
interpretation of the results obtained with it can be quite difficult. Have we gotten used to using
serum albumin actively and often routinely in our experiments, without further discussion and
critical reflection? The intention of the author of this contribution is to remind us of the dangers
that arise from such generalizations, and of specific experimental mistakes that we could make
when working with albumin. The multifunctionality of albumin under physiological conditions

12
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suggests that there will be many modalities and variables of this protein in our biochemical or
biophysical experiments.

Figure: HSA structure with bound oleic acid (PDB 1GNI). (Left) Surface model of HSA. The OA is shown as
yellow spheres, lysine (colored in green), histidine (blue) and arginine (pink) residues are shown in stick
representation. OA molecules are numbered as in PDB 1GNI. (Right) Superposition of native HSA structure (PDB
1BMO, colored in black) and HSA complex with 7 OA molecules (PDB 1GNl, colored in brown). For more details,
see Int. J. Biol. Macromol. 203 (2022) 116-129.
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SPECTRO-ELECTROCHEMICAL PROPERTIES OF PHOSPHOLES -
MOLECULES FOR ORGANIC ELECTRONICS
Lucie KOLACNA?, Tomas TOBRMAN?Z, Alan LISKA?, Jiti KLIMAY, Jiti LUDVIK'"
! Department of Molecular Electrochemistry and Catalysis, J. Heyrovsky Institute of Physical Chemistry of the
Czech Academy of Sciences, Dolejskova 3, 182 23 Prague 8, Czech Republic

2 Department of Organic Chemistry, University of Chemistry and Technology Prague, Technickd 5, 160 00 Prague
6, Czech Republic

* jiri.ludvik@jh-inst.cas.cz

New candidates for organic electronics, pentasubstituted phospholes with extended r-
conjugated arms in positions 1,2 and 5 were synthesized using a new procedure [1] and
characterized electrochemically and by UV-vis and EPR spectra. Quantum chemical
calculations of redox potentials, optimized structure and HOMO-LUMO energies were
performed and successfully correlated with experimental data. Combination of induction and
resonance effects of substituents, extension / diminution of the n- delocalized system and steric
changes affecting intramolecular electron communication can result in tuning of redox and
photophysical properties.

The studied derivatives involve tri-coordinated phosphorus atom with a non-bonding electron
pair. Phospholes are non planar, hence they behave rather like dienes [2, 3] and exhibit the
lowest aromaticity within the series of analogous pyrrol, thiophene and furan. They are
substituted asymmetrically (substituents R1 and R2 in positions 1,2 and 5 — cf. Fig. 1a), whereas
in the positions 3 and 4 are methyl groups. The front view (Fig. 1b) shows that the aryl in the
position 1 is perfectly perpendicular to the plane of the heterocycle, therefore this substituent is
completely electronically isolated. On the other hand, the two aromates in the positions 2 and
5 are partly twisted, therefore some m-overlap with the heterocycle is preserved. The expected
application involves solar cells, OLEDs or fluorescent probes [4, 5].

Ry '
R2 Q ¢
ORe || ’&
HaC Y K

Figure: a) Manner of substitution within the series; b) Geometry of the basic derivative.

In this contribution [6] we focus on the first oxidation and the first reduction potentials and their
difference, which we call "electrochemical gap" (as an analogy to HOMO-LUMO gap). This
value is related to electron delocalization and also to the push-pull abilities of substituents and,
in this way, electrochemistry can be interconnected with photochemistry and light absorption
or emission. All first reduction and oxidation potentials are reversible or quasi-reversible,
therefore they are thermodynamically relevant and thus suitable for correlation with quantum
chemical calculations.
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The new compounds could be arranged into several individual homologous ,,series, where
influence of substituents and their position on a) reduction / oxidation potentials; b) changes
and extent of electron delocalization; c) absorption / emission of light, was followed and
evaluated. The understanding of the structure—properties relationship is the main aim of the
study and will be basis of the design of the next series.
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CLINICAL SAMPLES IN ELECTROCHEMICAL
ANALYSIS - RECOMMENDATIONS AND BEST PRACTICE

Ludmila MORANOVA", Katefina NOVAKOVAZ2™ Martin BARTOSIK?,

Roman HRSTKA??

' Research Centre for Applied Molecular Oncology, Masaryk Memorial Cancer Institute, Zluty kopec 7, 656 53

Brno, Czech Republic
2 Bank of Biological Materials, Masaryk Memorial Cancer Institute, Zluty kopec 7, 656 53 Brno, Czech Republic

*ludmila.moranova@mou.cz ; **katerina.novakova@mou.cz

In recent years, electrochemical analysis (EC) has made a progress towards clinical applications
and hospital laboratories. Unfortunately, many EC studies describing various (cancer)
biomarker detection are still missing application to clinical samples, although it is known that
the clinical samples may due to their complex nature significantly affect overall performance
of published assays, especially their efficiency and sensitivity. We observed lower sensitivity
in majority of our studied clinical samples in comparison to synthetic target or model cell lines,
i.e., when detecting human papillomavirus (HPV) DNA in cervical cancer samples [1,2], or
long noncoding RNA e.g. PCAS3 in prostate cancer samples [3]. The multicomponent contents
of real samples and higher dilution of analyte can be the explanation for these observed effects.
Although measurements of real clinical samples often provide lower signals than synthetic or
cell line models, we show that sensitivities of our assays are sufficient for given biomarkers,
suggesting potential application of biosensors and bioassays into a clinical environment [1-3].

The main reason for relatively small number of published works using real clinical samples can
usually be an inaccessibility of clinical samples in research organizations with weak
connections to clinicians. These opportunities are available via biobanks, i.e., banks of human
biological materials. Masaryk Memorial Cancer Institute serves as a coordinator of National
Research Infrastructure of Biobanks and Biomolecular Resources (BBMRI.cz), which is
connected to European research infrastructure for biobanking (BBMRI-ERIC). Moreover,
biobanks provide not only samples of biological materials (tissue, blood, urine, stool, serum,
plasma, primocultures, etc.) from patients with various diagnoses, but also associated data and
other services linked with biobanking e.g. usability of samples/data in planned/running project,
etc. [4, 5].
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NANOSCALE ORGANIZATION OF LIPID MEMBRANES
Radek SACHLY"

1. Heyrovsky lnstitute of Physical Chemistry of the Czech Academy of Sciences, Dolejskova
*radek.sachl@jh-inst.cas.cz

Biochemical experiments performed more than 20 years ago suggested that plasma membranes
of living cells are compartmentalized into small submicroscopic structures (nanodomains)
having potentially relevant biological functions. Although this hypothesis has stimulated
intensive research in many scientific disciplines, structural features of these nanodomains as
well as their importance for the function of biological membranes remain elusive. What exactly
are these nanodomains? And do they still exist in 2022? In my lecture, | will look for answers
to these questions by introducing a fluorescence microscopy technique MC-FRET developed
in our laboratory. I will show that this technique enabled characterization of various types of
membrane nanodomains with unprecedent detail and significantly contributed to the current
understanding of lipid nanodomains that are formed in simplified models of cellular membranes
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IMPACT OF SUCCESSIVE DEPROTONATION ON
THERMOCHEMISTRY OF RADICAL SCAVENGING EFFECT OF
ISOFLAVONES IN WATER

Monika BIELAY", Erik KLEIN?!

Department of Physical Chemistry, Faculty of Chemical and Food Technology, Slovak University of
Technology in Bratislava, Radlinského 9, SK-812 37 Bratislava, Slovakia
*monika.biela@stuba.sk

Isoflavones are sub-group of a large class of flavonoids, which can be found in various plants.
They exhibit antioxidant, antiviral, antibacterial or anti-inflammatory effect. Isoflavones
consist of main skeleton with two condensed rings (A and C) and phenyl ring (B) attached at
C3 atom, and several hydroxy groups attached to rings A and B (see Figure 1) [1]. Hydroxy
groups are weakly acidic and can undergo successive deprotonations in aqueous solutions.
Thus, one of important factors in observed primary antioxidant action is pH of the environment.
With increasing pH, there is higher relative abundance of deprotonated species and enhanced
radical scavenging activity is observed [2, 3]. Therefore, two mechanisms of the radical
scavenging effect play an important role: Hydrogen Atom Transfer (HAT) and Sequential
Proton-Loss Electron-Transfer (SPLET) [4].

Isoflavone H OH OCH;s
3’-hydroxydaidzein Rs, Rs, Rs Rz, Rz, Ra -
8-hydroxyglycitein Rs, Ry Rz, Rs, Ra Rs
Orobol Rg, Rg Rs, Ry, Rgf, Ry -
3’-O-methylorobol Rs, Rs Rs, Rz, Ry Ry
Pratensein Re, Rg Rs, Rz, Ra Ry
6-Hydroxypratensein Rs Rs, Re, R7, Rar Ra
Tectorigenin Rs, Ry Rs, R7, Re’ Rs
Y-tectorigenin Re, Ra Rs, R7, Rar Rs

(b)

Figure: (a) isoflavone skeleton with ring labeling and carbon atoms numbering; (b) list of studied isoflavones

Geometry optimizations and thermodynamic calculations were performed in Gaussian 09 [5]
program package using B3LYP [6, 7] functional and 6-311++G(d,p) basis set [8]. Optimized
structures were confirmed by vibration analysis to be real minima. Solvent effect of water was
described using Integral Equation Formalism Polarized Continuum Model (IEF-PCM) [9].
Then, relevant reaction enthalpies were determined from the calculated total enthalpies.

Found results are in accordance with weakly acidic nature of phenolic OH groups, because
Proton Affinities (PA, first step of the SPLET mechanism) are considerably lower than O-H
Bond Dissociation Enthalpies (BDE, representing reaction enthalpy of HAT mechanism). Low
PA values suggest the presence of phenoxide anions of isoflavones in aqueous solution at pH
=7 in agreement with experimentally determined pKa values. Therefore, reaction enthalpies of
the two mechanisms were studied also for phenoxide anions. As it is expected, PA values for
isoflavone anions are higher than PA values of non-dissociated molecules. However, only up
to 10 kJ mol increase was identified, when two consecutive deprotonations occur in different
aromatic rings, specifically A and B rings. Low enthalpies of dianion formation can be
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attributed to 4’-OH and 7-OH groups. For molecules and preferred (poly)anions, Electron
Transfer Enthalpies (ETE, second step of SPLET) were studied. We have confirmed that
increasing negative charge in anionic species results in the decrease in ETE. Decrease in O-H
BDE upon successive deprotonations was observed, too.

Results of this study suggest that consecutive deprotonations of OH groups in isoflavones in
aqueous solution result in the lower O—H BDE values, as well as considerable drop in ETE. It
is important to note, that the type of scavenged radical and the reaction kinetics may also affect
the dominant reaction pathway.
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HMGBL1 (High Mobility Group Box1) is a nuclear protein stabilizing nucleosome formation
and regulation gene transcription, DNA replication and DNA repair. [1] The protein can be
secreted by activated monocytes and macrophages or it is passively released from necrotic and
damaged cells.[2] HMGBL1 is monitored cancer marker, extracellular forms have been
associated with formation, progression, and metastasis of the tumour. [3] HMGB1 stimulates
not only tumour growth, but also acts as tumour suppressor depending on interaction with
ligands and location. In nucleus it has important role in gene stability and its deficiency causes
telomere shortening, thus chromosome recombination and degradation.[4] HMGBL1 interacts
with DNA, RNA, many proteins, including antibodies, lipids, and other molecules in serum.
Pre-treatment of plasma with perchloric acid efficiently removes majority of the interfering
contaminants and can overcome short half-life for HMGB1 isoforms in patients if performed
after serum preparation. [5]

The most common method for measurement HMGBL1 levels is ELISA. It is preferred to use
sandwich ELISA for the detection HMGB1. The Western blotting (WB) enables determination
of HMGB1 levels in serum as well as detection of its isoforms. [6] However, using WB for
determination of the protein is laborious and semi-quantitative, and only in combination with
mass spectrometry (MALDI-TOF) enables the detection of isoforms of the HMGBL1. Although
ELISA is the routinely used method for the determination of HMGBL levels and can detect 0.2—
2 ng/ml of HMGBL1, the analysis is time-consuming, and results are not reliable due to the
interfering protein from plasma/serum. [5] Hence rapid, cost-effective, and accurate method for
determination of HMGBL1 levels could be interesting.

Electrochemical immunosensor for the detection of HMGB1 levels, based on disposable
sensing elements, is being developed. Electrochemical impedance spectroscopy can follow
interaction of HMGB1 with capture antibody immobilized onto gold electrode as change of
impedance as formation of the immunocomplex blocks the electrode surface. This enables rapid
measurement consisting of 2 min initial impedance, 15-30 min incubation with HMGB1, and 2
min of repeated impedance scan; the impedance measurements can be shortened if single
impedance value at chosen frequency is obtained. A higher sensitivity is obtained using
secondary antibody conjugated with peroxidase (HRP) resulting in sandwich complex.
Afterwards, either amperometric or impedimetric detection of oxidation of 4-chloro-1-naphthol
used as HRP substrate is carried out as product of enzyme reaction precipitates on the electrode
surface.

The success of the electrochemical immunosensor depends on the specificity of the monoclonal
HMGBL1 antibodies showed in the Figure, where Ab1 and Ab3 provided, as expected, difference
between blank and positive sample. Other antibodies failed with fluctuating and non-specific
responses. Further, an advanced version will be constructed enabling simultaneous analysis of
a few standards and samples.
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Figure: Impedance changes depending on the choice of the capture antibody; light colour: blank, dark colour —
positive samples of recombinant HMGB1 (Ab-Ag)
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Cells respond to various cues including chemical signals, protein interactions, and the
mechanical properties of the extracellular matrix. Successful development of human in vitro
model systems depends on the right cellular approach, but in recent years, mechanical
properties of cellular surroundings is becoming a crucial factor for the physiological relevance
of the given model. Hydrogels are 3D networks of synthetic or biopolymers that have been
utilized in medical and research applications for decades now. This study presents a robust
hydrogel system with tunable mechanical properties. A Hyaluronic based hydrogel system with
tunable mechanical properties was successfully developed, and three separate hydrogels
differing by their stiffness were prepared and spin-coated. Characterization showed a
correlation between each hydrogel's mechanical properties, internal structure, and swelling
capacities. Moreover, viability assay and experiments with the diffusion of Aminophylline, a
typical model drug, and electrochemical measurement of oxygen diffusion, proved the usability
of the presented hydrogel system for 2D and 3D cellular cultures. Experiments with cells
showed vast internal and morphological changes of fibroblasts on hydrogel compared to
control, further expanding the insight into mechanosensing cellular capabilities. Lastly,
experiments with HL-1 cells showed, that hydrogel coating was associated with improved
mechanical and electrophysiological contractile properties.

24



XXIl. WORKSHOP OF BIOPHYSICAL CHEMISTS AND ELECTROCHEMISTS

Preparation Characterization
A A
f \ \
AFM
ﬂ . Mechanical HM
A Degradation ~ Properties Ttert“a'
Silanization assay e structure
= - Swelling
@ b Viability i
behaviour
\_/\-)' assay  Medium and viod
Spincoating of oxygen
hydrogel diffusion
Experiments
r
Phalloidin-TRITC
staining

Fibroblasts Fibroblasts _ .
actin structure mechanical properties Electrophysiological
properties

AFM — Atomic Force Microscopy, HM — Holotomographic Microscopy, MEA — Multi-electrode Array

Figure: Schematic representation of hydrogel preparation, characterization, and experiments. EDC/NHS
crosslinked hydrogels were spin-coated on silanized glass bottom petri dishes. Characterization experiments
consists of probing the mechanical properties, internal structure, swelling, diffusion and degradation behavior,
together with viability assay. Main experiments included measuring of mechanical properties and structural
changes of fibroblast on hydrogels compared to glass, plastic and 0.1% gelatin-covered dishes. Lastly,
Electrophysiological properties of HL-1 cells on hydrogels was measured.
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The electrochemical reduction potentials represent a direct measure of thermodynamic
feasibility of oxidation—reduction half reactions. These reactions are fundamentally important
in many aspects of organic and environmental chemistry, as well as in materials science and in
biology [1]. The high reactivity of many radical species occurring in electrochemical reactions
or the mechanistic complexity of redox reactions can make the direct experimental
measurement of a corresponding reduction potential difficult. For this reason, the computational
chemistry based on the Density functional Theory (DFT) offers a valuable alternative to
experiment for the characterization of redox reactions [2]. The critical point of theoretical
calculations represents the description of solvent effects. Explicit models are often less
computationally economical, but can provide a physical spatially resolved description of the
solvent. The second alternative represent implicit solvent models where the solute is
encapsulated in a molecular-shaped cavity embedded in a dielectric continuum [3].
Proton-coupled two-electron (PCTE) transfer reactions are of great abundance in plants and
living systems. In particular, the PCTE transfers in quinone/hydroquinone redox couples are
behind oxidative phosphorylation (ADP-to-ATP) and photosystem [4]. Quinones can
successively undergo the first and second electron reduction steps to produce quinone anion
(X7) and quinone dianion (X*°), respectively. With further accompanying to protonation or
deprotonation, it converts among quinone (X)/semiquinone (HX")/hydroquinone (H2X) triad
[5].

These redox equilibria are dependent on the pH conditions and they can be depicted using
Pourbaix diagrams. These electrochemical potential-pH diagrams consist of three types of lines
(see Figure). Acid-base equilibria are independent of potential and are represented by a vertical
line on the E-pH diagram. Simple redox equilibria are represented on an E-pH diagram by a
horizontal line. Finally, the rest lines describe the PCTE transfer.
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Figure: The general scheme of Pourbaix diagram of studied systems.

In this theoretical study, we have discussed possible acid-base reaction steps occurring during
the oxidation of dihydroxybenzene and catechol in water. The Pourbaix diagrams were
constructed based on the predicted pKa acidic constants values and available experimental or
theoretically evaluated electrochemical potentials vs. SHE (Standard Hydrogen Electrode). The
calculated results enable the identification of alternative reaction pathways of the radical
scavenging abilities of studied molecules. The theoretical limits and chemical precision of used
treatments will be also discussed.
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We recently proposed a novel antioxidant activity measuring method. The method employs a
thin redox mediator film immobilized on glassy carbon electrode (GCE). In performing the
measurement, first a short controlled potential step is employed where the film is brought to its
oxidized state. Upon exposing the electrode to reducing samples, the redox potential changes.
The initial slope of the electrode potential — time function is used for assessing the antioxidant
activity[1] Meldola Blue (MB)+(N,N dimetyl-7-amino-1,2-benzophenoxazinium ion) mediator
layer was used in the measurement as mediator. Recently using reduced graphene oxide linker
layer the stability and activity of the mediator has been considerably improved. The
applicability of the method was tested in case of different species, and influence of different
parameters on the analytical signal has been investigated. Our recent results obtained with the
new method will be presented
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Figure: (A) The initial slope of various antioxidant concentrations in PBS pH =7 measured using reagentless
chronopotentiometric technique. (B) The stability of glassy carbon graphene oxide Meldola blue (GCGOMBE)
modified layer compared to glassy carbon Meldola blue layer (GCMBE) during chronopotentiometric

measurements of antioxidant activity in PBS PH=7.
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The self-association of proteins is one of the cornerstones of cellular processes. The
oligomerization is a fundamental way of protein regulation, influencing their functionality and
interactome [1]. Therefore, a strong need for quantitative analysis of oligomerization extent
arises when studying proteins.

A parameter especially useful for description of self-association is dissociation constant Kp [2].
Such constant provides us picture of equilibrium between monomers and higher oligomers, at
any given concentration. During our research, we focus closely on 14-3-3 proteins. 14-3-3s are
regulators ubiquitous in eukaryotic cells, connected to neurodegenerative and oncologic
diseases [3]. In their native state, dimers are formed, crucial for proper function [4]. However,
it was revealed that phosphorylation at Ser58 of 14-3-3( leads to monomerization [5,6].

Here, we present an array of biophysical techniques used for oligomeric state quantification of
several 14-3-3( constructs: wild type, phosphorylated at Ser58, monomeric and
phosphomimicking mutants [5,7]. Contrary to majority of 14-3-3 studies, dimerization
description via Kp is not biased by used protein concentration. The importance of knowledge
of Kp is demonstrated, as differences in order of magnitude were discovered [5]. Moreover,
workflow for Kp determination via 1°F Trp NMR is presented, exploiting that tryptophan is not
only one of the rarest amino acids, but also has a unique role in protein self-association [8].
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The basic functional unit of all living organisms are proteins. If we want to understand the
function of a protein, it is essential to know its structure. Thanks to the AlphaFold algorithm
[1], which predicts the structure of proteins based on their sequence, the number of predicted
structures is growing very fast. However, due to the high computational complexity of the
quantum chemistry apparatus, we are not able to calculate for such large structures another key
characteristic, i.e., electron density. A suitable approximation is the concept of partial atomic
charges, which describe how much electron density belongs to each protein atom. The most
accurate but in our case computationally inapplicable way to obtain partial atomic charges is to
derive them directly from the electron density. A significantly faster alternative is to use one of
the empirical methods that use only the coordinates of the atoms and information about the
bonds between them for the calculation. However, empirical methods must go through a
parameterization process, where parameters are searched for such that the resulting empirical
partial charges are as similar as possible to those from quantum chemistry.

This paper presents a new empirical method called Split-charge equilibration with
parameterized initial charges (SQE+qgp) [2] adapted for the AlphaFold Protein Structure
Database. Our method can reproduce the partial atomic charges of QM with high accuracy. We
also present an implementation of SQE+qp and its parameters via the Atomic Charge Calculator
I1 [3] web application at https://acc2.ncbr.muni.cz. Thus, we provide the scientific community
with a freely available online tool for calculating QM-like partial atomic charges.
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Conjugated organic molecules with suitable optical nonlinearities and spectral characteristics
occupy a prominent position in modern research because of their high-cost effectiveness, low
dielectric constants, fast non-linear optical response, and easy integration into passive and
active devices [1,2]. Whereas the polymeric structures are obtained as highly amorphous
materials, their individual oligomers are of particular interest owing to their relatively well-
defined structure and easier manipulation (e.g., solubility, purification, film preparation).
Another alternative to oligomers represents linear acenes [3].

An important microscopic electrical parameter for dielectrics is polarizability or coefficient of
polarization a. Polarizability expresses the ability of atoms, molecules, or groups of a dielectric
material to be polarized in the presence of external electric field. This quantity can be expressed
as follows [4]:

w(E) = w(0) + a;E; + %BijkEjEk + %YijszjEkEl- . 1)

where m; is the component of dipole moment vector in absence of external electric field and ajj,
bijk and g ijk are components of polarizability, first and second hyperpolarizabilities tensors,
respectively. The electric field is expressed by the components of electric intensity vector E.
Experimentally the mean value of polarizability tensor (axx+ayy+az;)/3 is usually determined
from the refractive index or from dielectric measurements.

Identifying the relation between optical properties and molecular structure is the key tool for a
rational design of new electronic fabrics. The experimental data for the linear and non-linear
optical properties reveal the initial strong increase with chain length, too. The mean value of
polarisability (aay) measured by Zhao et al. [5] (in tetrahydrofuran solutions at 589 nm) and
extrapolated to the static limits by Champagne et al. [6] are: 124.2 au for T2, 195.8 au for T3,
377.7 au for T4, 652.1 au for T5 and 1418.0 au for T6. The corresponding B3LYP(SMD)/6-
31G(2d,p) values are slightly lower than experimental one. The similar trends exhibit also the
values predicted using the semiempirical AM1 method [6].
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Figure: The dependence of B3LYP, AM1 [6] theoretical and experimental averaged polarizabilities on the
number of repeating units for oligothiophenes.

In this theoretical study, we have next investigated the influence of the molecular length and
molecular symmetry on the electronic and vibronic contributions of polarizabilities for 5
various model oligomers and condensed acenes. The theoretical limits and chemical precision
of used treatments were also discussed.
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Analytical laboratories generate large amounts of experimental data that need to be evaluated.
The data processing can be done using applications which can automate this process, simplify
data manipulation and reduce errors in comparison with manual procedures. They also make
the evaluation faster and more accurate which leads to better results. In this work, programming
languages Python and R were used because they are free, explicit, productive, easy to use and
have strong communities.

Python is a programming language for general purposes. It is widely used in the scientific
sphere because it allows to create applications with many features in relatively short time. For
example, library PyQt5/PySide2 is used for constructing GUI (graphical user interface),
matplotlib for drawing charts, NumPy and pandas for efficient data processing and SciPy
consists of statistical functions and tools. Prepared codes can be converted to executable files
(.exe), which run without the need to have Python installed.

R is a programming language and environment for statistical computing and graphics. It is
meant mostly for statistical and mathematical computing; therefore, its syntax is easier to read
and write. It offers a wide range of libraries and packages, which makes development of
applications much faster. However, R scripts cannot be currently converted to standalone
programs (such option may be available in the future), and there are numerous limitations in
creating the GUI. The potential of R to view objects and operate with them can be enhanced
using integrated development environment RStudio. R Markdown is an RStudio-included
package which compiles R Markdown outputs into different formats, such as .pdf, .html,
or .docx, which makes the results clearer and better looking.

In Python, we created an application called Kalibra (Figure A), which is intended for easier
manipulation with calibration data than for example in MS Excel. In Kalibra, the user can
upload data from various data files — text file (.txt), comma-separated-values (.csv) or MS Excel
file (.xIsx). The program calculates parameters of calibration curve, tests if the slope and
intercept are statistically significant, and constructs a graph for easy visualization of the data.
All calculated statistical characteristics are shown inside the Kalibra window. It is also possible
to easily calculate the corresponding x value for the measured signal, standard deviation and
confidence interval.

Furthermore, a script in R Markdown was developed, which evaluates data measured in an
analytical chemistry practical’s task conducted at Masaryk university (Measurement of copper
in wine sample by AAS) and generates a complete protocol. The data from AAS software are
saved in a .pdf file which is then imported into the R script and transformed into a more easy-
to-read MS Excel spreadsheet. Firstly, the outlier values are removed from dataset using
Grubb’s T-test and a table with marked outliers is created. Then the graph of linear regression
and the corresponding equation is added, and the concentration of copper in the wine sample is
determined. The obtained results are statistically evaluated by calculating the standard
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deviations, confidence intervals, limits of detection (LOD) and quantification (LOQ). The
significance of interferences was also tested. All outputs are exported in a .pdf file. Example of
the final file is shown in the Figure B.

Both prepared applications work efficiently and are easy to use. They show that Python and R
programming languages are suitable for developing programs for data evaluation. This makes
work in the analytical laboratory faster, more effective, easier, and more productive. The saved
time enables to measure more data.
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Figure: A —example of window of Kalibra application;
B — example of output from R application
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The recent trend of cold plasma liquid activation research comprises an increasing number of
relevant publications dealing with a variety of devices and applications. Plasma activated
liquids (PAL) contain species responsible for oxidative stress in bacterial cells. The most
important in case of bactericidal effects is believed to be hydrogen peroxide. H20> itself isn’t
able to cause much damage in the bacterial cell, however the secondary reaction between H>O>
and cellular Fe?* ions create hydroxyl radicals, which are extremely reactive species that
directly oxidize all cellular biomolecules. When H>O> concentration is high enough, the
oxidation will provide lethal effects [1,2]. The bacterial cells can be also damaged by
a nitrosative stress, which is in the case of PAL mainly caused by nitrites at low pH values. The
acidification of NO2~ produces a complex mixture of nitrogen oxides as well as nitrous acid,
which is unstable and is spontaneously decomposed to produce NO and nitrogen dioxide [3,4].
Chemical and bactericidal effects induced by plasma in aqueous solutions upon the dielectric
barrier discharge (DBD) in air were investigated. For plasma treatment, distilled water and a
fertilizer (Start-r, Mills, USA) were used. Inactivation of Escherichia Coli TOP10 strain was
determined in dependence on pH and chemical changes induced in the studied solutions. Effect
of PAL preparation time on the production of H>02, NO2~ and NOs~ was studied, the
concentrations of RONS were determined spectrophotometrically (see Table).

Table: Concentrations of RONS, pH values and E. coli log reduction according to PAL preparation time

Sample H20, (mg/l) NOs (mg/l) NO; (mg/l) pH Log reduction

0 min 0.00 0.00 0.00 6.50 -
Distilled 2 min 0.78 3.47 1.15 4.47 2.79
water 5 min 0.95 19.48 2.09 3.68 3.48
10 min 0.88 49.68 4.17 3.33 4.66

0 min 0.00 85.76 0.04 7.20 -
Fertilizer 2 m!n 0.31 96.00 1.93 4.60 2.97
5 min 0.34 104.72 3.58 4.10 3.44
10 min 0.34 109.31 4.11 3.80 6.11

For each experiment, a fresh bacterial suspension in Luria Broth (LB) medium with
concentration ~ 108 CFU/mI was used. 1 ml of this suspension was mixed with 9 ml of each
sample of PAL and after 10 minutes, 100 ul was transferred to LB agar plates. After the 24 h
incubation at 28°C, number of CFU was determined. Obtained results are summarized in Table.
The best result for E. Coli inactivation was shown by the sample of fertilizer after the 10 min
activation in DBD, even though smaller concentration of H,O> was detected in this sample.
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This result points out the importance of NO2™ presence together with low pH for the bactericidal
effects of PAL.
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Nowadays, hydrogels are an indispensable material that is occurring in countless different
industries where they hold a huge number of functions and applications. Due to biodegradability
and biocompatibility, a solution for the potential application is often sought in the physically
crosslinked hydrogels.
Physically crosslinked hydrogels are formed by molecular entanglements and secondary forces
including ionic, H-bonding, or hydrophobic forces. They have several advantages compared to
chemically crosslinked hydrogels. Specifically, can be highlighted their ability to absorb a large
amount of water, and their reversibility, homogeneity, or occurrence of hydrophilic and
hydrophobic areas lead to a very high interest in the incorporation of bioactive substances.
However, many of their advantages are overshadowed by their poor mechanical properties due
to their reversible physical interactions [1]. Therefore, to support their advantages, and bolster
their disadvantages, this study deals with modifying the hydrogels by additions of amphiphilic
substances into their structure. One of many ways to manoeuvre and control the hydrogel
structure and its properties is to incorporate hydrophobic moieties with self-assembly capability
into the aqueous environment. Domains formed by the self-assembly impart hydrogel’s
properties from the mechanical but also from the functional point of view [2].

The structure and properties of all hydrogel samples were modified by the addition of
differently charged surfactants which after overcoming the critical micellar concentration form
micelles. Physically crosslinked hydrogel systems were subjected to the complex
characterization in their swollen form. The evaluation of viscoelastic properties was carried out
by rheology tests consisting of strain and frequency sweep tests, as well as three interval
thixotropy tests. The transport properties were evaluated by release dye experiments using a
different array of model dyes with different structures and charges.
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New psychoactive substances (NPS) are used as an alternative to classical drugs. These types
of drugs aren’t usually controlled by current legislative and data about its toxicity are limited.
European Monitoring Centre of Drug and Drug Addiction and the United Nations Office on
Drug and Crime newly report many derivates every year [1].

There are four main groups of NPS: synthetic stimulants, synthetic cannabinoids, synthetic
hallucinogens, and synthetic depressants. Both studied substances are synthetic stimulants.
Synthetic stimulants induce feelings of happiness, euphoria, relaxation, because it usually
increases the level of serotonin and dopamine [2]. 3-flurophenmetrazine (3-FPM) was first
notified in 2014. It has similar effects as phenmetrazine known for the obesity treatment in
1950s under commercial name Preludin [3]. 4-methylpentedrone is one of the synthetic
cathinones. These substances are associated with activity called ‘chemsex’, which is using
chemicals during sex. It can cause health problems, in addition to risky behaviour (HIV
transmission) it also has a lot of side-effects, mental and physical [4].
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Figure: Chemical structure of 3-FPM (left) and 4-MPD (right).

The aim of the work is to identify possible metabolic pathways in human organism. Part of the
reaction scheme can be an electron transfer coupled with chemical reactions. Therefore, this
workis focused on the electrochemical behaviour of both substances by means of cyclic
voltammetry and UV-Vis and IR spectroelectrochemistry [5].

The stability of substances was verified by UV-Vis spectrophotometry. Compounds 3-FPM and
4-MPD in the form of white powder were obtained from the Institute of Forensic Medicine and
Toxicology, 1% Faculty of Medicine in Prague. Their purity was confirmed using HPLC. The
voltammograms were recorded in aqueous medium at different pH values, using three-electrode
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electrochemical cell with glassy carbon electrode as a working electrode. The advantage of the
spectroelectrochemical technique is in the detection of short-living reaction intermediates [6].
The spectroelectrochemistry was measured in aqueous and nonaqueous medium and indicated
the formation of the intermediates. Theoretical calculations of frontier orbitals energies and
their spatial distribution supported the research. Oxidation and reduction mechanism of 3-FPM
and 4-MPD was proposed.
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We have previously designed and tested a label-free biosensing platform based on nanopores.
[1-3] The nanoporous matrix is formed directly on the electrode surface using simple
immobilization of spherical nonconductive (polystyrene) nanoparticles in a dense monolayer.
The open interstitial space among three neighbouring spherical NPs in the densest planar
hexagonal arrangement forms a nearly triangular nanopore (Figure A, B). In such arrangement,
if close surroundings of the nanopore are modified with antigen, affinity interaction with
corresponding antibody will result in nanopore blocking. Nanopores impermeable for the
present redox probe will substantially increase the measured electrochemical impedance.
However, this design does not work as simply as was described [1], extensive work must be
devoted to set the concept working and various parameters must be studied in detail on various
model cases.
For this reason, in our model affinity biosensor, covalent attachment of albumin protein on top
of 40 nm polystyrene nanoparticles represents a capture of an analyte resulting in blockage of
the nanopores. [4]
Different bulk concentrations of the ferro/ferricyanide redox pair were probed by Faradaic
electrochemical impedance spectroscopy. The character of the redox probe permeation towards
the electrode surface differed in dependence on its concentration. Not surprisingly, the bulk
concentration of the redox probe affected the performance of the electrochemical detection,
demonstrating the importance of controlling this parameter in immunosensing applications.
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Figure A: three neighbouring spherical NPs in the densest planar hexagonal arrangement form nearly triangular
nanopore, B: nanopore blockage with a protein causes increase of impedance, C: different concentrations of
ferro/ferricyanide exhibit different electrochemical behaviour.
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Cyclic voltammetry (CV) is one of the most widely used electrochemical methods for the study
of electroactive substances. It is a versatile technique that allows investigating the mechanisms
of redox and transport properties of the electrochemical system [1-3]. The cathodic and anodic
polarization of the electrode provides information not only about the reduction and oxidation
steps of the studied depolarizer but also about its behavior in the electric double layer.

The aim of electrochemical research is a deeper understanding of the influence of electrode
surface morphology and chemistry on the redox and adsorption behavior of the investigated
analyte. Further information beyond the CV can be provided by elimination voltammetry with
linear scan (EVLS), which is mainly applicable to reversible and quasi-reversible processes [4-
6]. For this purpose, we studied the redox system [Fe(CN)s]*"*, which is very often used as a
redox probe and subject to undergoing electron transfer via a simple outer-sphere mechanism
[7]. The [Fe(CN)s]*"* complex is the studied redox mediator and homogeneous one-electron
electrocatalyst [8]. As a result, it is critical to undertake in-depth research on this ferro-ferri
redox couple. Our voltammetric studies with carbon electrodes demonstrate that the electron
transfer (ET) in this system is related not only to the electrode surface (material, morphology,
chemistry) but also to the concentration of the supporting electrolyte in the system. In other
words, the ET is influenced by the invisible activation or passivation layer created on the
electrode surface, resulting in a more complicated ET than a simple outer-sphere mechanism
[9-11].
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Figure 1: Cyclic voltammograms of [Fe(CN)s]*>"* (0.1mM) in 0.1M KCI on a polymer pencil graphite electrode
(pPeGE, Tombow) for different scan rates (from 2mV/s to 800mV/s).

Common CV records (current-potential curves) of a redox pair [Fe(CN)s]>/[Fe(CN)s]* on the
polymer pencil graphite electrode (pPeGE) at different scan rates are shown in Fig. 1. Cyclic
voltammograms show overall electrode processes and indirectly provide some evidence of the
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effects of different experimental parameters, but the EVLS can analyze and solve this process
in detail. EVLS is a novel approach for processing electrochemical data collected by
voltammetry that can remove some individual selection currents from total voltammetric
currents measured at various scan rates. EVLS is a powerful data processing tool, according to
many published publications [4]. The following three equations are commonly used in EVLS
[5,6]. We used three EVLS functions (I is the reference scan rate, l12 and I, are one-half and
double of the reference scan rate, respectively):

E4 f(I) = -11.6570112 +17.48501 - 5.82841> which eliminates simultaneously charging and
kinetic currents with retaining the diffusion current,

E5 f(l) = 6.828411, -8.24261+2.41421,, which eliminates simultaneously charging and
diffusion currents with retaining the kinetic current, and

E6 f(l) = 4.828411, - 8.24261 + 3.41421,, which eliminates simultaneously the kinetic and
diffusion currents with retaining the charging current.
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Figure 2: Comparison of CV and EVLS (E4, E5, E6) of [Fe(CN)e]>™* (0.1mM) in 0.1M KCI on a pPeGE (the
reference scan rate of 200 mV/s) with two different reference electrodes.

The EVLS can also detect a defective function of the reference electrode or its circuit. In Fig.
2A, both EVLS functions E5 (the elimination of the diffusion current component Iq and the
conservation of the kinetic Ix) and E6 (the elimination of the diffusion current component Iq
and the conservation of charging current component I¢) carefully follow the zero current line.
This trend is not observable in the case of the other reference electrode (Fig. 2B), where EVLS
E5 and E6 show a deviation from the zero current line.

The EVLS procedure is able to experimentally point out changes in the ET process with a
change in the scan rate, potential window, supporting electrolyte concentration, and working
electrode type. In this study, different initial potentials, scan rates window, scan, and the
stability of sample solution are all discussed with respect to previously published results [8-11].
At the same time, we use EVLS to study different scanning numbers and different potential
windows of the [Fe(CN)s]>* system on the cyclic voltammogram. It is the first time to use
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EVLS to eliminate the corresponding current, trying to explore the “secret” of the reaction
inside the cyclic voltammetry.
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Dodecabenzylbambus[6]uril (Bni2BU[6] — see Figure) is an anion receptor that binds the
perchlorate ion the most tightly (stability constant ~10*° M) of all anions due to the excellent
match between the ion size in relation to the receptor cavity [1-3]. This new bambusuril
compound was used as an ionophore in the ion-selective membrane (ISM) to develop ion
selective electrodes (ISEs) for determination of perchlorate concentration utilizing the poly(3,4-
ethylenedioxythiophene) (PEDOT) polymer film as a solid-contact material.

BBU

Figure: The chemical structure of dodecabenzylbambus[6]uril (Bni12BU[6] = ionophore)

Variation of the content of Bn12BU[6] and tridodecylmethylammonium chloride (TDMACI) in
the plasticized poly(vinyl chloride)-based ISM was also tested. All the prepared solid-contact
ISEs and their analytical performance were characterized by potentiometry, cyclic voltammetry
(CV), electrochemical impedance spectroscopy (EIS) and chronopotentiometry. The ISEs
showed rapid response and a sub-Nernstian slope (~57 mV/decade) during potentiometric
measurements in perchlorate solutions in the concentration range from 0.10 to 10°® M
simultaneously with their high stability and sufficient selectivity to other common inorganic
anions like bromide, chloride, nitrate and sulphate. The function of the ISE was further verified
by analysis of real water samples (lake, sea, and mineral water), which gave accurate and
precise results. Other experimental details are given elsewhere [4].
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Additive manufacturing that also called 3D printing is a rapidly developing technique. It has
essential advantages over traditional ways of making products of specific shapes and size. It is
particularly so when certain metal objects are fabricated. In certain 3D printing technologies
used for producing metal items the cooling rate of the newly formed layers is much higher than
in conventional casting. It can be as high as 10%-10° K/s. In addition the anisotropy of thermal
gradient during fusion and solidification can result in anisotropic microstructure and mechanic
stress. It can result in substantial differences between certain properties of the 3D printed and
that of the traditionally made ones.

Owing to its high specific strength and excellent corrosion resistance TiAl6V4 alloy made with
conventional technology is a broad scale used material. It is applied in aerospace industry as
well as in making implants for biomedical application.

Recently in our work a 3D printer has been constructed that employs a wire and arc additive
manufacturing technology. It can be used for printing TiAl6V4 alloy items. It is hoped that the
3D printing technology worked out will be appropriate for producing biomedical implants of
personalized shape and size. High corrosion resistance is one of the most important properties
that a biomedical implant must have.

In our recent work the corrosion resistance of 3D printed TiAl6V4 alloy samples have been
studied using scanning electrochemical microscopy (SECM). The action and stability of the
spontaneously forming TiO> protective layer have been investigated. Furthermore the
formation rate of it has been measured and self-healing kinetics studied. In the Conference the
employed SECM method, as well as the results obtained will be presented
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Hydrogen sulphide (H.S) is a naturally occurring poisonous gas. Analysis of it in
environmental, living organs or in the process of fermentation H2S containing samples has an
important task.
Hydrogen sulfide (H2S) is a volatile sulfur-containing compound that occurs as an activity of
microorganisms in foods. Its presence in beers, ciders and wines is clearly the result of a
fermentation defect.
The reasons for the production of hydrogen sulfide during winemaking can be traced back to
the activity of yeasts. All yeasts, whether spontaneous (autochthonous) or selected species,
produce hydrogen sulfide. However, in addition to the genetic coding of yeasts, this property is
mainly related to the elemental sulfur and sulfur-containing compounds (sulphates, sulphites)
in grape must and to the deficient in nutrient and vitamin content of the grapes. The sulfur
content of the must consists of the pesticide residues used in the plant protection of the grapes
and the potassium metabisulphite used in the crushing of the grapes.
H>S gas can be found in 20 pmol/dm3 concentration in the tissues of living animals at pH=7.4
or 90ppb at pH=3.6 in fermentation of must. Recently the involvements of H>S in numerous
physiological processes have been proved. This generated a rapidly increasing interest in
studying its interaction with enzymes and with favor compounds of must. Its role as a bad smell
signaling molecule of the must fermentation systems has been proved. New investigations are
dealing with the role of H2S in must or in the readymade wine after a certain fermentation, and
it’s studies are going supporting the wine making production. Most of the wine celeries have
applied H.S treatment since hundred years back, based on simple methods based on folk
observations, using materials and tools that are also used in grape production and have been
classi ed as standard procedures over the years. The very sensitive electrochemistry can give
indication of the H>S content and the change of H.S producing reaction. The H>S is a redox-
sensitive unstable molecule, and its concentration is relatively small in the complex chemical
composition of must or wine. On the poster the worked out amperometric method and the H2S
sensor developed will be introduced. The concentration changes appropriate measuring method
and apparatus are needed. The dynamic concentration range, the lower limit of detection, the
selectivity, stability of the cell are presented in this study
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The presented study deals with the very topical issue of biosurfactants. A battery of methods of
physico-chemical and colloidal analysis was utilized in complex characterization of studied
molecules. The model biosurfactants were first characterized by standard methods used to study
these kinds of compounds (biocomponents, saccharides, proteins, etc.). Fourier transform
infrared spectrometry was used as a standard technique of structural analysis. Tensiometry was
chosen as a common representative of methods used in study of aggregation behavior, in
determination of critical aggregation concentration of rhamnolipids [1]. Furthermore,
alternative techniques were designed and optimized as a cheap and fast substitute of tensiometry
in a routine microbiological labwork. These were based mainly on a microplate assay and its
modified alternatives. These methods were found of a low sample consumption and of
satisfactory effectivity in confirming the presence and semi-quantitative determination of
biosurfactant content in the solution. The result of this part is a few simple methods that have
been proven effective in fundamental research of (bio)surfactants.

In the next part of the study, the previous methods were interconnected with another current
topic — the hydrogel-based carrier systems [2]. Since the biggest problem is the passage of
hydrophobic drugs through the bloodstream, or through universal body barriers (e.g., blood-
brain), it is necessary to chemically modify these carriers in order to be able to administer
hydrophobic substances effectively. Based on literature research, several systems were
designed and subsequently studied, in which there is a presumption of possible use for carrier
systems and at the same time they have biosurfactants incorporated in them due to their ability
to solubilize hydrophobic molecules. This part of the study was dealing with the possibility of
biosurfactants (mainly rhamnolipid) used in hydrogel carrier systems intended for the
administration of hydrophobic compounds [3]. At the same time, the individual carrier systems,
the procedure of their preparation, and the possibilities of their use were described, and their
advantages and disadvantages were also compared. The screening of both individual substances
(biosurfactants and gelation agents) and their mutual interactions, as well as methods used to
study the emerging structures, was performed. The indirect investigation of molecular
interactions in the system was based on the technique of dynamic light scattering. The next part
describes the optimization of hydrogel formation with incorporated biosurfactants in their
structure and then the formed gels were subjected to rheological and solubilization tests. The
study of the internal structure of these gels in a dry state was performed by scanning electron
microscopy.
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Figure: Study of rhamnolipid biosurfactants A) contact angle measurements in correlation to concentration B)
use of rhamnolipids in chitosan hydrogels with dyes (hydrophilic and hydrophobic)
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Figure 1: Chemical structure of the unnatural base Z (6-amino-5-nitro-2(1H)-pyridon).

One of the important directions of synthetic biology has been the development of new unnatural
DNA bases (UDB), which can not only form a stable and continuous DNA double-helix but
can also be replicated and transcribed. The primary purpose of the UDB development is
expansion of the genetic alphabet, and the main intention behind the development of unnatural
DNA bases is the addition of new genes and proteins as e.g. carriers of medicinal drugs or to
help the progress of new approaches to diagnostics of various diseases [2]. The unnatural base
pairs often differ in their chemical properties from the canonical DNA bases which stimulates
the development of analytical methods for their determination [1]. They can be also utilized in
the design of new methods for DNA analysis in general.
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Figure 2: First scans of nucleotides containing base Z in their sequence.

In the case of base Z (structure shown in Fig. 1)) we have identified electrochemical processes
to differentiate them from natural bases, such as the reduction of the nitro group in the structure
[3], which is visible in the Fig.2 as the peak marked NO."®. As a result, we have been able to
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differentiate among oligonucleotides containing a single base Z in its sequence (C1-Z1 and T1-
Z1), two residues of base Z (C2-Z2) and the oligonucleotide containing ten base Z moieties
(block) from the unmodified sequence of a C-rich human telomere (hTelC), which does not
contain any base Z, as shown in Fig.2.
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Nowadays luminescent semiconductor quantum dots (QDs) are widely applied in different
areas due to their unique optical properties. QDs can be used as photoluminescent labels with
excellent possibilities for high-throughput detection and diagnostics. For most of such
applications QDs must be coupled to biomolecules, which often represents a fundamental
challenge.

High-sensitivity and high-selectivity analyses are more widely used not only as tools of
investigation in biology and medicine, but also in diagnostic practice. Modern technologies and
instrumentations of laser-induced fluorescence or bioluminescence offer the possibility to study
biological phenomena at a cellular or even molecular level. The progress of bioanalytical
techniques has accelerated the deep understanding of cellular processes [1,2].

Our research is focused on biologically active molecules, such as caspases, which play
important roles in cell signaling regulation in normal and diseased states and are attractive
targets for biological diagnosis and also for medical therapy[2,3]. Deregulations of the
mediators in apoptotic pathways are linked to a wide range of pathological conditions such as
cancer, autoimmune or neurodegenerative diseases, and viral infections. Since the down-
regulation and decreased activity of caspase-3/7 is a prognostic indicator of different tumors,
an improvement in screening of this enzyme in individual cells proved to be of a diagnostic
importance [4-6].

Recently, luminescent semiconductor QDs are widely applied in different areas due to their
advantages over organic low molecular mass luminescent dyes. In addition, QDs are suitable
as Forster resonance energy transfer (FRET) donors in optical sensors [7,8]. According to the
Forster definition [9], FRET is a photophysical process by which the energy of the donor
luminophore in excited state is nonradiatively transferred to the acceptor and then emitted as a
longer wavelength photon. The immediate nonradiative process is based on dipole—dipole
interactions between a donor and acceptor in distance of 1-10 nm [10,11]. The implementation
of QD as donors brings several advantages [12]. High brightness, quantum yields, and long
photoluminescence times are prerequisites of extraordinary energy transfer rate. Similarly, the
energy transfer rate is increased by the attachment of multiple acceptors to the large surface
area of QDs. The size tunability of luminescence spectra is advantageous for the optimization
of spectral overlap between donor and acceptor. The broad absorption bands allow an effective
excitation of QDs at a wavelength low enough not to directly excite acceptors and lead to
development and applications of FRET sensors with QD.

Recent studies have shown that electron transfer between quantum dots and attached
fluorophores increases the FRET efficiency in this system [13]. This enables real-time
monitoring of enzymatic activity of peptide cleaving enzymes (Figure 1).

The aim of our research was developing of the new quantum dot luminescent probe for caspase
3/7 imaging inside cells. The two step synthesis of luminescent probe based on ligand-exchange

1
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in the first step and the specific reaction of amino group in the second step was optimized. The
QDs and their conjugates after first step of synthesis were analyzed by the laboratory built CE-
LIF system. Optimal conditions for quantitative separation of the native quantum dots and their
conjugates with peptide by using capillary electrophoresis were found and checked. In this
work, testing of novel quantum dot luminescent probe is presented for a long-time monitoring
of caspase 3/7 distribution in apoptotic and nonapoptotic osteoblastic cells.

The luminescence properties of the novel quantum dot luminescent probe were checked
by monitoring of the reaction inside the MC3T3-EL1 cells treated with camptothecin (Figure 2).
The fluorescent probe reaction inside the cells was monitored by microscope Olympus IX 71
with Xe-lamp. The fluorescence emission was observed at 600 nm with excitation light at 530
nm. The cells were incubated with the fluorescence probe for 24 hours at 37°C and 5% COx.
The synthetized luminescent probe proved to enable much longer imaging of active caspases
than commercially available probes. Stability of the fluorescence signal inside the cells is more
than 8 days.
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Figure 1: Scheme of the quantum dot FRET-based luminescent probe reaction with cleaving enzyme.

Figure 2: Comparison of the white light microscope picture (in the left) and the fluorescence microscope picture
(in the right) of the MC3T3-E1cells treated with camptothecin 24 hours after incubation with fluorescent probe.
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Agarose is linear polysaccharide derived from seaweed that forms biocompatible hydrogels
widely used in medical applications and tissue engineering. In similar applications, silk fibroin
is also used for its properties, which is a fibrous protein derived from silkworm cocoons and
can also form hydrogels in a suitable environment. By combining these two materials,
a hydrogel is formed, which can be considered as a simple model of the extracellular matrix.
It has a very complex structure and has the character of a hydrocolloid. However, it can be
simplified to an amorphous part (proteoglycans and glycosaminoglycans) and a fibrous part
(collagen and elastin).

Rheology is one of the main tools for the characterization of hydrogel materials.
The viscoelastic properties of hydrogels can be determined by oscillating rheology tests and the
main goal of such experiments is to determine what changes in mechanical properties occur,
whether in terms of materials used (agarose, fibroin), their concentration and combination.
The mechanical properties of hydrogels, such as gel network elasticity and crosslink density,
are also related to their diffusion properties.

Silk fibroin was extracted using Ajisawa’s reagent [1]. Samples were prepared with two
different concentrations of agarose (0,5 and 1,5 wt. %) and two different concentrations of silk
fibroin (2,0 and 5,0 wt. %). Rheology properties were studied by amplitude and frequency
sweep tests (Anton Paar MCR 72). Amplitude sweep test were used for determination of LVR
and frequency for frequency sweep tests. Main result of frequency sweep test is determination
of mesh size of the hydrogels.

Viscoelastic modules were decreasing with decreasing agarose concentrations and decrease
with the fibroin presence. High concentrated fibroin enhances the mechanical properties of low
concentrated agarose, on the other hand, fibroin weakens mechanical properties of high
concentrated agarose. For agarose hydrogels, the mesh sizes were decreasing with increasing
agarose concentration. The same trend was shown by fibroin samples but with a larger mesh
size. The presence of fibroin in agarose reduced mesh size, decreasing with increasing agarose
and fibroin concentrations. The results correspond to the diffusion coefficients found in the
previous study [2].
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BACKROUND

Vascular endothelium play important role in many physiological and pathological states and it
is also pivotal structure allowing efective drug tansfer invivo — both in form of soluble
macromolecules or in form of encapsulated molecules (liposomes or another nature or synthetic
nanovesicles). Endothelial cells (ECs) form layer with specific permeability, which react to
different biophysical and biochemical state during. Fluorescent dyes and spectrometer
traditionaly help to quantify leakage kinetics across the the model layer of ECs in vitro under
normal or some pathological conditions (infection, hypoxic, acidic condition). We have focused
to construct inovative two-comparmtents in vitro model and to test leakage kinetics of modern
liposomes with miRNA cargo and to measure accelerating effect of ultrasound stimuls on ECs.

METHOD OF SETUP PREPARATION

(A) Preparation of ECs and basal lamina: Endothelial cells were prepared as described in [1]
using gelatine-coated culture flasks, after 3rd passage the ECs were seeded onto polycarbonate
mesh (mesh opening 1 pm, open area 2%). (B) Preparation of liposomes: We have prepared
synthetic liposomes wusing components DOTAP/DOPE/Cholesterol/PEG (ratio was
50/10/38,5/1,5), moreover Rhodamine-B and synthetic miRNA-30 were encapsuled inside the
liposmes using previously published methodology [2]. The liposomes were charcterised as
negative and 90-nm spheres. (C) Asembling of ECs into in vitro model: Our in vitro model of
ECs monoleyer and two comparmtents mimick real in vivo situation of diffusion from
intracapillary to extracapillary space. Our setup geometry was not traditional setup used in
many publication - some upper compartment (with high concentrated diffusive molecules;
without any hydrostatic or hydrodynamic pressure) and lower compartments (target). Our setup
was prepared as “vertical sandwich model” with one compartment on the left site and one
comprtments the right site of the ECs monolayer. Left compartment was constructed as fluidic
microchannel (volume 800 pL, circulating fluid via micropump), the right compartment was
constructed as reservoir (volume 800 pL) with main part in the cuvette. The cuvette were
compatible with sample stage of ChronosBH spectrometer (ISS, Germany), detail on Fig.1.
Moreover, our in vitro model was upgraded heat and gas input (for long-time experiments of
the cells for 12 hours and longer time).
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Figure: Sample holder of spectrometer and in vitro fluidic setup with live cells.

METHOD OF MEASUREMENT

In vitro endothelial permeability was measured by ChronosBH spectrometer (ISS, Germany)
as time-lapse measurement of diffusion of (i) FITC-labeled dextran (10 kDa) across the
confluent ECs (ii) Iby diffusion of rhodamine labelled liposomes (green and red fluorescence
in one time). The spectrometer measurement were designed as 12-hour continual measurement.
Transendothelial transfer of dextran and liposomes were measured without ultrasound stimul
and after ultrasound puls with injection of SonoVue (cavitation agent). Additional resistance
measurement was integrated by asembling of special evaporated gold microelectrodes in series
with a gold counterelectrode near ECs layer. Resistance across the ECs monolayer was
measured using cell-substrate impedance-sensing system (Applied Biophysics).

RESULTS

The setup was optimised for user-friendly 12 hour continual time-lapse measurement. Initial
resistance across ECs layer was 1450 + 190 Q (recomputed per 1cm?), the change of resistence
on ECs without activated microfluid was stable, with microfluid was decreased to 1250 + 240
Q and sono-stimul shifted to 350-650 Q. Basal fluorescence detected by fluorometer in the
cuvette was minimal and relatively stable during 12 hour (green RU = 25000; red RU = not
measurable), sono-puls caused significant leakage of green-fluorescent molecules (shift to
200 000 in 2 minutes; reached plato in 10 minutes) and gradual opening for larger liposomes
(increased to average RU = 95000 in first 5 minutes and RU = 175000 after 2 hours). In vitro
diffusion kinetic should be complemented and corelated also with microcopic scan of opening
pores in ECs layer in future.
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This contribution is focused on utilization of a sequential chemical fractionation method for
determination of organic matter content, its distribution in biochar and the possible use of
biochar as a soil conditioner in agriculture. For these purposes the optimized chemical
fractionation procedure was used to reveal the content of organic matter in different biochar
samples with different properties (samples with European biochar certification for usage in
agriculture) which depend significantly on the temperature used during a pyrolysis of biomass
residues in the process of biochar production. These samples were also fractionated by classic
alkaline extraction to obtain the so-called extractable fraction of organic matter (NOM).
Biochar is one of the important soil conditioners, known for having positive effect on crop
yield, soil quality, nutrient cycle, and carbon sequestration due to the transfer of organic carbon
from it to the soil. However, the effect depends on the properties of the biochar, its doses to the
soil, but also on the properties of the soil itself. Surprisingly, some authors point to the fact that
biochar does not always have a positive effect on soil, plants, or microfauna. Therefore, it is
necessary to perform its depth characterization to be able to predicts its role in soil and its
optimal application dose.
Individual fractions obtained from sequential chemical fractionation as well as NOM samples
were characterized by methods of elemental analysis (determination of organic elements
content), thermogravimetry (contents of ash, organic matter, and moisture). Based on the
obtained yields (Figure 1) it can be said that the largest fraction is AQU4, however, most of it
are NaHCO3 and Na2S203 used during the fractionation. On the other hand, the AQUL1 fraction,
which consists of unbound or only weakly bound molecules, is significantly higher than other
samples obtained. A similar trend can be observed with the ORG (organo-soluble) samples.
Comparing the humeomics (JHUMEO) and the alkaline extraction (AE) we notice that AE
yield is several times smaller but still we must take in account the elemental analysis and
thermogravimetry data to calculate the organic matter content which is much more significant
and eliminates the content of salts introduced into the individual fractions during the

fractionation procedures.
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Figure 1: Average yields obtained by both sequential chemical fractionation and alkaline extraction related to 1 g
of biochar used during both processes.
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The results showed how much, and which organic elements are contained in the biochar sample
related to 1 g of it. The assumptions about the solid structure were confirmed according to the
fact that, despite the use of strong and relatively aggressive solvents, it has been impossible for
us to extract a significant amount of total organic matter contained. Nevertheless, the biochar
has a great potential for use in agricultural sector as a soil supplement as biochar is likely to be
retained in the soil matrix for a relatively long time and thus contribute to the stabilization of
soil organic matter.

Overall, the analyses show that the investigated biochar is a rigid and durable material that,
even after using of aggressive reagents and high temperatures, still contains a high amount of
organic matter. The structure couldn’t be cleaved at a level where strongly bound organic matter
could be extracted, which is indicating the high resistance of organic matter in biochar structure.

To be able to make more detailed description we will perform chromatographic analysis (GC-
MS and LC-MS) which will provide us information on the molecular level of fractions or
structural analysis methods (e.g., FTIR, NMR).
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Solarni clanky nové generace
Imunokompatibilita
implantatd
Polyelektrolytické vrstvy
Interakce protein-DNA
Tvorba lipidovych vrstev
Koroze palivovych ¢lankd
Strukturni zmény proteinG
Ucinnost detergentt
Aktivita enzymi

Interakce Ab-Ag
Degradace celulozy
Nanotoxikologie

METODA QCM-D
MERENI HMOTNOSTI, TLOUSTKY A STRUKTURNICH
VLASTNOSTi MOLEKULARNICH VRSTEV

Metoda QCM

Zakladem méreni QCM je AT-Stépeny kfemenny krystal, pripojeny
ke zdroji stfidavého napéti pomoci dvou elektrod a pokryty tenkou
vrstvou kovu. Adsorbce molekul na povrch krystalu vyvola zménu
rezonancni frekvence, na které krystal kmitd. Z této zmény lze
vypocist zménu hmotnosti. Jednd se o velmi citlivou metodu
umozfujici sledovat rozdily hmotnosti v fadu nanogrami, interakce
molekul a kinetiku probihajicich reakci a to v redlném case a bez
nutnosti znaceni.

QCM-D

Patentovana technologie stanoveni disipace neboli ztraty energie
umoznuje méfit rychlost, kterou vrstva latky na povrchu krystalu
pohlcuje energii. Je zaznamenana poté, co je kratce preruseno
buzeni kfemenného krystalu stfidavym proudem, probihajici
v kratkych intervalech v pribéhu celého méfeni. Jako vysledek
dostaneme spolu s kfivkou zmény rezonanéni frekvence také kfivku
disipace energie. Ta vypovida o viskoelastickych vlastnostech
adsorbované vrstvy.

Q-Sense E4 Auto
- 4 paralelni
automaticka méreni

- Moduly:

> elektrochemicky,
elipsometricky,
g mikroskopicky, atd.

g

Q-Sense Omega Auto

- 2 x4 paralelni
automaticka méreni

- Zabudovany termostat
- Mikrotitracni desticka

Analyza toxinQ s autosamplerem
Bunécna adheze
DNA hybridizace
Pokovovani

CHROMSPEC] Rl pod Bty T S iemmpe o
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ZARIZENI PRO PRIPRAVU & MTI Corporation
A TESTOVANI BATERIi www.mtixtl.com

MTI Corporation (USA) je prednim vyrobcem zafizeni a spotfebniho materidlu pro vyzkum a
vyrobu baterii. Komplexni nabidka zahrnuje pfistroje pro pfipravu elektrolytl a elektrod ale
také pro kompletaci a testovani baterii riznych typl (knoflikové baterie, tuikové baterie,
akumulatory). Vétsina zafizeni je vhodna pro provoz v rukavicovem boxu s inertni atmosférou
dusik/argon.

*  Vysokoteplotni pece a susarny
*  Vakuové mixéry, mlyny, drtice
*  Zarizeni pro nanaseni tenkych filma

*  Valcove lisy a krimpovaci zarizeni

*  Vysekavace elektrod

*  Testovaci drzaky baterii

SPOTREBNi MATERIAL
PRO PRIPRAVU BATERIi

. Pouzdra

*  Pruziny
*  Distanéni disky n ‘
*  Separatory

. Folie

*  aj.. www.mtixtl.com

e ®# o

| i = 5 i 3
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KEYENCE

Opticky digitalni mikroskop

Pokrocilé moznosti pozorovani
s Sirokou vyuzitelnosti

Digitalni mikroskop
VHX-7000

Struktura kbvu (500x%

Ozubené kolo (50%)

e {03

Sroub (100x) Priifez pro kontrolu toku (100x) Péjka na desce PCB (50x)

www.keyence.eu/cscz

66



XXIl. WORKSHOP OF BIOPHYSICAL CHEMISTS AND ELECTROCHEMISTS

poradenstvi » prodej e instalace » zaskoleni servis o validace e kalibrace

NS ANt A
ﬁHOEN/n)s(trument g rC/ A L m E m m E "F

™ LABOSERV s.r.0., Tufanka 1222/115, 627 00 Bro-Slatina, tel: 541 243 113, e-maik objednavky@faboserv.cz, www.laboserv.cz

(™ LABOSERV.SK 5.r.0., BoZerry Némcovej 8, 811 D4 Bratistaea, tel.: 02 20 545 113, e-mall: objednavky@iaboserv.sk, www.labosery.sk
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What does
OMNIS
offer?

A WHOLE NEW LEVEL OF PERFORMANCE
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e
Praqolab

plynova chromatografie priprava  vzorku

elementarni  ANALYZA elektrochemie

analyza  povrchu separaEni techniky

DvS REOLOGIE

GC  temperace kapalinova chromatografie

UV-VIS spektrometrie GC-MS iyofilizatory

konfokal B.ET. MIKROSKOPIE koncentratory

CHNSO analyza AAS analyza castic HPLC

hmotnostni SPEKTROMETRIE centrifugy

IcP-MS SERVIS termicka analyza

XPS widefield TEXTURA spotiebni materidl NMR
automatické davkovani IGC  TOC analyza RVC

www.pragolab.cz [
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2 THETA

Analvtical standards eauinment

2THETAASE sro._
Jasna 307, 735 82 Cesky Tésin, CZ Tel: 558 732 122, 602 720 747, 602 240 553, 602 381 940
e-mail: 2theta@2theta cz www 2theta.cz

EcaFlow 150 GLP - analyzator stopovych prvku

Stanoveni stopovych koncentraci téZkych kovli v riiznych matricich.
Speciace, stanoveni aniontl, nékterych organickych latek, O, a SO....

e analyza vietné kalibrace probiha plné automaticky a je
velmi rychla

o Siroky lineami rozsah 0,1 pg/l az nékolik desitek mg/l
¢ konkuruje AAS nizkou cenou a provoznimi naklady
« mobilni verze umozniuje pouziti v pojizdnych laboratofich

Mikrovinny mineralizator MAGNUM I
Tlakové i oteviené rozklady viech typt vzorkd
velmi rychly rozklad s naslednym chlazenim

¢ vykon jednotky: 3 ochlazené vzorky za hodinu

o tlakovy i otevieny systém v jednom — umozniuje
i zakoncentrovani vzorku, odkoureni kyselin, Kjeldahlizaci,
extrakci

o vysoké navazky vzorki - do 2,5 g v tlakovém, do 10 g v
otevieném systému

e méreni, regulace a registrace tlaku, teploty a vykonu, méreni
odrazeného vykonu

Reaktory pro organické syntézy, nanocastice a studium reakci

Izotachoforéza, kapilarni elektroforéza rady EA

Pro analyzu ionogennich latek ve vodach, zemédélskych produktech, potravinach, klinickych
matenialech...

e  dvoukolonové usporadani umozZiuje pracovat metodou
ITP i CZE a jejich kombinaci

+  modulami systém umoziiuje ménit konfiguraci
+  vodivostni nebo fotometrické detektory
¢  moznost napojeni on-line na MS
Vyhody: soucasné stanoveni nékolika slozek s koncentracemi
lisicimi se az o 6 fadd, nizké limity detekce od 5.10°° mol/l, kratka
doba analyzy, nizké provozni naklady.
Pristroje: EA 303 — pIné automaticky s autosamplerem
EA 102 — manualni dvoukolonovy

~
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Zarizeni pro presny ohrev a chlazeni

REGULACE NAPROGRAMOVANE TEPLOTY S PRESNOSTI 0,1°C, VYSOKA
VARIABILITA: OBJEMY, PROVEDENI (NEREZ, HLINIK, PLAST) A ROZSAH TEPLOT

Skrinove termostaty ST, Q-Cell

objem od 70 | do 1460 |

o teplotni rozsah: +3°C az +40°C/ +70°C

» vynucena cirkulace vzduchu, méfeni teploty v realném ¢ase
¢ alarmy prekroceni nastavené teploty, vypadku napéti, ...

Laboratorni chladni¢ky CHL, Q-Cell-CHL
objem od 70 | do 1460 |
e teplotni rozsah: 0°C az +15°C
e nizkoteplotni verze: -10°C az +10°C
e vynucena cirkulace vzduchu

Laboratorni mraznicky ZLN,ZLW, Q-Cell

Skrinove modely nabizeji objem am od 85 - 447 litr(

truhlicové mraznicky objem od - 200 - 600 litrd.

o teplotnirozsah: 25/-40°C a2 [ 0°C

« vynucena nebo piirozena cirkulace vzduchu

Sterilizatory SR a Susarny SL, QSL-1
objem od 151 (SL), 56 | (SR) do 10051
¢ teplotni rozsah: od 5°C nad teplotou pracovniho

prostredi do +250°C sterilizatory / do +300°C
susamy

¢ vynucena nebo pfirozena cirkulace vzduchu,
prednastavené programy sterilizace, automaticke -
blokovani dvefi...

Klimatické komory KK

objem od 1151do 1485 |

« teplotni rozsah -10°C. + 60 °C

o rozsah vihkosti: 30 - 90%

« moznost programovani a regulace teploty, vihkosti a intenzity osvétleni,

o FIT systém — nastaveni osvétleni den/noc
« moznost volby barvy svétla (LED) panel /
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NOVINKA: Prenosny coulometricky analyzator PCA2
Analyzy téZkych kovi, aniontd, ionogennich organickych latek,
rozpusténého O, SO:...

e Tizen vlastnim mikroprocesorem.
vybaven napajeci baterii pro méfeni vterénu nebo ve vyrobnim
provozu

¢ meze stanovitelnosti od 10 ug/l, linearni rozsah koncentraci az 4 rady

Odbér a uprava vzorku
Nastroje pro odbér plynnych, kapalnych i pevnych vzorkd ve vyrobé, kontrole, Zivotnim prostiedi
Vice nez 40 druhi nastrojl, napr
« vakuova pumpicka pro odbér kapalin ze sudd, cisteren apod. bez kontaminace vzorkovaciho
nastroje, i pro odbér hoflavin do predem evakuovanych lahvi
« ventil pro kontinualni odbér vzorkl paliv z cisteren
¢ nastroje pro odbér kapalin z velkych hloubek

« dvouplastovy vzorkova¢ pro sou¢asny odbér nékolika vzorkl sypkych

"aXall --,( LN
<s18 \ { vo
matenalu i

Nastroje pro drceni, mleti, taveni a zmensovani vzorkd

o celistove drtice, laboratorni miynky, lisy

« rotaéni délice pro definované rozdéleni sypkych vzorkd
o elektrické tavicky pro pripravu vzorkd k RTG analyze

Dale nabizime:

Laboratorni pfistroje

¢ plamenoveé fotometry, spektrofotometry

¢ gelova elektroforéza, osmometry, kryometry
¢ pH-metry, ionometry, konduktometry, refraktometry — laboratorni i prenosné
PrisluSenstvi a spotiebni materialy

o elektrody pro méreni pH, ISE, konduktometrii...

o pro AAS - vybojky, grafitové kyvety, ICP - horaky, zmlZzovace...
Laboratorni potfeby a zarizeni, laboratorni nabytek

« homogenizatory, ultrazvukove lazné, laboratorni vahy a termogravimetry

o pocitacky kolonii bakterii

» celoplastove digestore, skfiné na kyseliny...

Certifikované referencni materialy

o Cciste latky, jednoprvkove a viceprvkove roztoky pro kalibraci

¢ matri¢ni — pidy, hominy, nerostné suroviny, vody, potraviny, rostliny, tkané, kovy, cement...
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2 THELA

Analytical standards equipment

2 THETAASE s.ro._
Jasna 307, 735 82 Cesky Tésin, CZ
e-mail: 2theta@2theta.cz

Tel: 558 732 122, 602 720 747, 602 240 553, 602 381 940
www_2theta.cz

PLAN AKCIi 2022

0 Hutni a prumyslova analytika 2022, mezinarodni konference, duben 2022

0 Odbéry vzorku, kurz, zafi 2022

O Mikroelementy, seminar, zari 2022

O Analyza organickych latek, kurz, fijen 2022

O Pfiprava a uziti referenénich materialu a mezilaboratorniho porovnavani zkousek,
konference s mezinarodni ucasti, listopad 2022

ODBORNA LITERATURA

Analyticka chemie, vzorkovani, chemometrie, potraviny, napoje, gastronomie...

E-shop: www.2theta-knihy.cz
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farma, klinické i kontrolni laboratore

AN
y "\

...feSeni pro vasi laboratof

Herasafe 2030

a MSC-Aadvantage
biohazard boxy tf. Il

dle CSN EN12469

ochrana produktu i obsluhy

CoolSafe

lyofilizator -55 °Ci -110 °C,
policové systémy, bariky,

vialky, malé i vetsi objemy

jak pro laboratorni, tak pro malou
vyrobu a verze pro vestavby

i rutinni pouziti do distych prostor

SciTive, InVivo Phileas
rukavové boxy dekontaminaéni
pro préci a kultivaci aerosolové systémy

v anaerobni i hypoxické
atmosfére a tridé cistoty GMP A,
samostatné stojici boxy

i dualni sestavy

prenosné i velké mobilni verze pro
laboratorni pfistroje, laminarni boxy
izolatory i prostory do 1000 m?

Multiskan Sky

universalni mikrodestickovy

UV-VIS spektrofotometr

méfeni p-objem, klasickych ®
desticek i kyvet

Getinge Lancer

laboratorni mycky az 350 |, rutinni i
GMP verze,

vestavné i samostatné stojici, bohaté
prislusenstvi

@

®
.
Heracell Vios i Multifuge a Megafuge
inkubatory s fi: férou laboratorni multifukéni
C0O,a CO/0;, centrifugy s vykonem

az 25000 x g a kapacitou az 4000 ml,
chlazené i ventilované verze

kontinuélni HEPA filtrace
vnitini atmosféry,
integrovana sterilizace

pipety a laboratorni plast
priprava ultracisté vody

sterilizatory, autoklavy, mycky

zafizeni pro chov laboratornich zvitat

dalsi drobné laboratorni pfistroje

U

Obchodni a servisni zastoupeni prednich vyrobci laboratornt techniky \

Akreditovana zkusebni Akreditovana kalibraéni
laboratof TRIGON PLUS laboratof TRIGON PLUS Autorizovany servis
Méreni zafizeni Kalibrace méficich retézc Validace - prevence
s fizenou Cistotou vzduchu indikacnich teplomérd

www.trigon-plus.cz
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XXI1. Workshop of Biophysical Chemists and Electrochemists
Book of abstracts

Editor: Libuse Trnkova

Technical adjustment: Iveta Ttiskova
Published by Masaryk University Press,
Zerotinovo nam. 617/9, 601 77 Brno, CZ

1%t electronic edition, 2022

ISBN 978-80-280-0087-5
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