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Sbornik abstraktu z 6. ro¢niku odborné konference Hazmat Protect 2026

poradané ve dnech 16. —17. zafi 2026 Statnim Ustavem jaderné, chemické a biologické
ochrany, v. v. i. v Kamenné, Ceska republika

Book of Abstracts from 6" Scientific Conference Hazmat Protect 2026
held on 16t — 17t September 2026 at National Institute for NBC Protection, Kamenna, Czech
Republic.

Odborna komise — Scientific Committee
Ing. Pavel Castulik, CSc., Dekonta CBRN, s. r. 0.
prof. Dr. Ing. Ale Dudacek, VSB — Technicka univerzita Ostrava
plk. gst. prof. Ing. Stanislav Florus, CSc., Univerzita obrany, Brno
mir. Ing. Jifi Maté&jka, MV-GR HZS CR, Praha,
prof. MUDr. Leo$ Navratil, CSc., MBA, dr. h. c., CVUT, Kladno
Ing. Ladislava Navratilova, Ph.D., Institut ochrany obyvatelstva, Ladzné Bohdanec
Prof. Ing. Pavel Otfisal, Ph.D., MBA, FTK, Univerzita Palackého v Olomouci
Ing. Ji¥i Slabotinsky, CSc., dfive SUJICHBO, v. v. i., Brno
Mgr. Jakub Vanék, Ph.D., SUICHBO, v. v. i., Brno

DuleZité upozornéni pro lékarky a lékare, ktefi jsou €leny Ceské lékarské komory:

Mezindrodni konference Hazmat Protect 2026 byla akreditovana jako vzdéldvaci akce
kontinudlniho vzdélavani dle Stavovského predpisu CLK ¢ 16 amda tedy charakter
postgradudlniho vzdélavani a je garantovana CLS JEP ve spolupréaci s CLK a je ohodnocena
10 kredity.

Z hlediska Ceské Iékaiské komory je Spole¢nost pro radiobiologii a krizové planovani Ceské
Iékarské spolecnosti Jana Evangelisty Purkyné, z. s. spolupofadatelem konference a odbornym
garantem za Spoleénost je prof. MUDr. Jaroslav Racek, DrSc.

Editor: Ing. Kamila Lunerovd, Ph.D., SUJICHBO, v. v. i.
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HAZMAT PROTECT 2026

6. rocnik védecké konference o ochrané proti CBRN latkam

HAZMAT PROTECT 2026
PROGRAM

16.9. 2026
9.30—-11.35 Slavnostni zahdajeni a Uvodni pfednasky
9.40-10.05 Reakce, feSeni a ochrana proti hrozbam CBRN a HAZMAT z pohledu
Hasi¢ského zachranného sboru Ceské republiky
Ing. Jiti Maté&jka, MV-GR HZS CR Praha
10.05-10.30 Perspektiva zavedeni kontrolnich kapacit pro chemické odzbrojeni ve Finsku
Dr. Markku Messilakso, Association for Rescue, Protection, Security and
Safety, Finland
10.30-10.55 Dobrovolnicky sektor jako podpora pfi mimoradnych udalostech ve Finsku,
Bezpeclnostni strategie pro spole¢nost
MSc. Timo Lukkarinen, Association for Rescue, Protection, Security and
Safety, Finland
10.55-11.20 Vyzvy spojené se sbérem dlikazld o udajném pouziti chemickych zbrani ve
vysoce rizikovém klimaticky ndro¢ném prostredi
Boban Cekovic, Nonwovenn, U.K.
Diskuze
11.35-11.50 Prestavka
11.50-12.30 Kratkd sdéleni (2-3 min) — vystavovatelé, postery

Metrohm CR, Nonwovenn, BAS Rudice s. r. o., Dekonta a. s.,
Chromservis s. r. 0., INGOS s. r. 0., Nicolet CZs. r. 0., Pohorelec s. r. o,
PW Krystian s. r. 0., RMlI s. r. 0., Starmans Electronics s. r. o.

Kinetika eliminace a interni dozimetrie cesia-137 a kobaltu-60 pfi pouziti
nanocastic pruské modri v myssim modelu

Ing. Erik Rajchl, UOPZHN, Vyskov
Zmény ve vnimani vizualnich podnétd vlivem tepelné zatéZe u osob
pracujicich v OOP méfenim elektrodermalni aktivity

RNDr. Michal Masin, Ph.D., SUICHBO, v. v. i.

ICRR 2027 v Ceské republice: Pfipojte se ke svétové dpiéce ve vyzkumu zafeni
a utvarejte budoucnost radiobiologie

RNDr. Iva Falkovd, Ph.D., BiofyzikaIni Ustav AV CR, Brno

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026
ISBN 978-80-909301-4-8 m2m



HAZMAT PROTECT 2026

12.30-13.30
13.30-14.00
14.00-14.30
14.00 - 14.15
14.15-14.30
14.30-15.25
14.30-14.45
14.45-15.00
15.00 - 15.15
15.25-15.40
15.40-16.30
15.40 - 15.55
15.55-16.10
16.10-16.25

SniZeni zdravotnich rizik hasi¢l-prostfedky ochrany povrchu téla proti
prdniku zplodin hofeni s vyuzitim nanokompozitnich materialQ

Ing. Jifi Chrastek, Dekonta a. s., StehelCeves
Obéd
Vlystava firem + posterova sekce
Prevence — vycviky a vzdélavani
Globalni vzdélavani a vycviky v oblasti chemické bezpecnosti
Ing. Ladislava Navratilovd, Ph.D., MV-GR HZS CR, 100 Lazné& Bohdanet
Praktické zkuSenosti a poznatky pro haseni bilého fosforu
Mgr. Pavel Kukleta, HZS Jihomoravského kraje
Vliv nebezpelnych latek na organismus
Poskozeni DNA riznymi typy ionizujiciho zareni
doc. RNDr. Martin Falk, Ph.D., BiofyzikaIni Ustav AV CR, Brno
Komplex metod biologické a fyzikalni retrospektivni dozimetrie pro radia¢ni
mimoradné udalosti
prof. MVDr. Zuzana Sinkorovd, Ph.D., UO VLF, Hradec Kralové

Nanodcasticové formy pruské modfFi jako perspektivni nastroj pro dekorporaci
radioaktivniho cesia

Mgr. Lenka Andrejsova, Ph.D., Univerzita obrany, VLF, Hradec Kralové

Diskuze
Prestavka

Dekontaminace

Biodecon, nové hluboce eutektické rozpoustédlo a oxidant

na dekontaminaci chemickych a biologickych bojovych latek

Assoc. Prof. Paula Vanninen, Association for Rescue, Protection, Security
and Safety, Finland

In-situ dekontaminace sinic a cyanotoxin( technologii Caviplasma v redinych
podminkach pozarni nadrze

prof. Ing. Blahoslav Marsalek, Botanicky ustav AV CR, Prihonice
Nanosorbenty pro dekontaminaci radioaktivnich kapalnych odpadt
Mgr. Michaela Kozlovska, SUJCHBO, v. v. i.

Diskuze

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026

ISBN 978-80-909301-4-8
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HAZMAT PROTECT 2026

16.30-16.50 Prestavka
16.50-18.00 Ochrana proti nebezpecnym latkam
16.50-17.05 Zvy3eni odolnosti zasahovych odévi a kukel pro hasice proti priniku zplodin
hofeni
Ing. Lukds Krélik, SUICHBO, v. v. i.
17.05-17.20 Tepelnda odolnost bariérovych textilnich materialQ proti ztuzenym zapalnym
latkam
Ing. Pavel Castulik, CSc., Dekonta a. s.
17.20-17.35 Citlivostni mapa vlivu vlastnosti odévu na tepelnou zatéZ ¢lovéka v zavislosti
na klimatu a intenzité pracovni ¢innosti
Ing. Jan Pokorny, Ph.D., FSI VUT Brno
17.35-17.50 Inovativni pristupy k prevenci zdravotnich incidentl pfi CBRN udalosti:
monitoring, technické a uzivatelské aspekty
Ing. Lydie Leova, Ph.D., FBMI CVUT v Praze
Diskuze
18.00-19.00 Presun do Hotelu u Milina
19.00-22.00 Spolecensky vecer pro ucastniky konference v Hotelu u Milina
17.9. 2026
8.30-9.35 Detekce a identifikace 1
8.30—-8.45 Odbéry vzorkd a analyzy v terénu
Ing. Vaclav Helan, 2 THETA ASE s. r. o.
8.45-9.00 Vyuziti vodivostniho IDE senzoru pro detekci nizkych koncentraci plynného
peroxidu vodiku
RNDr. Vladimir Obsel, CSc., DEZA — Detekce a zachyt skodlivin, Brno
9.00-9.15 Watchgas SST — inovativni fada detektorl plyn(
Ing. Dominik Harcar, Chromservis s. r. o.
9.15-9.30 Monitorovani koncentrace etylenoxidu v prostorach sterilizace pomoci
plynové chromatografie
Ing. Petr Krej¢a, Chromservis s. r. o.
Diskuze
9.35-9.50 Prestavka

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026
ISBN 978-80-909301-4-8 mim



HAZMAT PROTECT 2026

9.50-10.05
10.05-10.20
10.20-10.45
10.20-10.35
10.45-11.00
11.00-12.10
11.00-11.15
11.15-11.30
11.30-11.45
11.45-12.00
12.10-13.40
13.40-14.30
13.40-13.55
13.55-14.10
14.10-14.25

Detekce a identifikace nebezpecnych latek predstavujicich CBRN riziko
Ing. Pavel Sevéik, BAS Rudice, s. r. o.

Limity a trendy infraervené a Ramanovy spektroskopie pro HAZMAT
RNDr. FrantiSek Kesner, Nicolet CZs. r. o.

Redlné udalosti spojené s latkami predstavujicimi CBRN riziko

Havarie cisternového vlaku v Hustopecich nad Becdvou: nejvétsi havarie
s Unikem benzenu na svété

Ing. Petr Mothejl, Dekonta a. s.

Diskuze
Prestavka

Detekce a identifikace 2

Nova technologie pro online monitorovani nebezpecnych latek v ovzdusi
zalozené na multidimenzionalni hmotnostni spektrometrii (MDMS)

doc. Ing. Toma$ Cernohorsky, CSc., RMI, s. r. 0., Ldzné Bohdane¢
Bienzymaticky systém pro stanoveni nervove paralytickych latek

Mgr. Ji¥i Zeravik, Ph.D., Ing. Monika Hoskovcova, Ph.D., MO — Univerzita
obrany

Reaktivaéni otisky nervové paralytickych latek: komplexni vizualizace
barevnostni kinetiky biosenzoru Detehit

Ing. Bc. Dusan Trefilik, Ph.D., MO — Univerzita obrany
Ruéni Ramanovské detektory Metrohm pro CBRN operace v Polsku
Kamila Pruzskovska, Ph.D., Metrohm Polska Sp. Z o.o0.

Diskuze
Obéd + vystava firem

Detekce a identifikace 3

Projekt DETECENT — vyvoj a adaptace pokrocilych technik detekce a
identifikace B-agens a nebezpecnych chemickych latek
Mgr. Jakub Vanék, Ph.D., SUICHBO, v. v. i., Brno

Vyuziti Ramanovy mikrospektroskopie k identifikaci mikroorganismd a
chemickych agens

Mgr. Ota Samek, Dr., Ustav ptistrojové techniky AV CR, Brno

HPLC v pfenosném formatu — soucasny stav techniky a perspektivni aplikace
Ing. Jozef Sestédk, Ph.D., Ustav analytické chemie AV CR, Brno
Diskuze

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026

ISBN 978-80-909301-4-8
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HAZMAT PROTECT 2026

14.30-15.00 Ukonceni konference Hazmat Protect 2026
15.00-17.30 Prakticky workshop Metrohm — 1. ¢ast
17.30-19.00 Presun do Hotelu u Milina

19.00-22.00 Spolecensky vecer pro Ucastniky workshopu v Hotelu u Milina

18.9. 2026

8.30—-13.00  Prakticky workshop Metrohm — 2. ¢3st

Zmény v programu vyhrazeny.

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.—17.9. 2026
ISBN 978-80-909301-4-8 EGH



HAZMAT PROTECT 2026

6t Scientific Conference on Protection against CBRN Agents

HAZMAT PROTECT 2026
PROGRAMME

16.9. 2026
9.30-11.35 Welcome opening and plenary presentations
9.40-10.05 Response, solutions, and protection against CBRN and HAZMAT threats from
the perspective of the Fire Rescue Service of the Czech Republic
Ing. Jifi Maté&jka, MV-GR Fire Rescue Service of the Czech Republic, Prague
10.05-10.30 Perspectives on establishing chemical disarmament control capacity
in Finland
Dr. Markku Messilakso, Association for Rescue, Protection, Security and
Safety, Finland
10.30-10.55 Volunteer sector as support in disturbances of society in Finland, The
Security Strategy for Society
MSc. Timo Lukkarinen, Association for Rescue, Protection, Security and
Safety, Finland
10.55-11.20 Challenges of CW alleged usage evidence collection in non-permissive, high
temperature environment
Boban Cekovic, Nonwovenn, U.K.
Discussion
11.35-11.50 Coffee break
11.50-12.30 Short presentations (2-3 min) — exhibitors, posters

Metrohm CR, Nonwovenn, BAS Rudice s. r. o., Dekonta a. s,
Chromservis s. r. 0., INGOS s. r. 0., Nicolet CZs. r. 0., Pohorelec s. r. o,,
PW Krystian s. r. 0., RMlI s. r. 0., Starmans Electronics s. r. o.

Internal dosimetry and decorporation kinetics of cesium-137 and cobalt-60
using nano-prussian blue in a murine model

Ing. Erik Rajchl, University of Defence, Vyskov

Changes in perception of visual stimuli due to heat stress at users of personal
protective suits using EDA mehod

RNDr. Michal Masin, Ph.D., National Inst. for NBC Protection, Kamenna

ICRR 2027 in the Czech Republic: Join world-leading radiation science and
shape the future of radiobiology

RNDr. Iva Falkova, Ph.D., Institute of Biophysics of CAS, Brno

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026
ISBN 978-80-909301-4-8 m7/m



HAZMAT PROTECT 2026

12.30-13.30
13.30-14.00

14.00-14.30
14.00 - 14.15

14.15-14.30

14.30-15.25
14.30-14.45

14.45-15.00

15.00-15.15

15.25-15.40

15.40-16.30
15.40-15.55

15.55-16.10

Reducing the health risks of firefighters - means of protecting the body
surface against the penetration of combustion products using
nanocomposite materials ,,FIREPRO“

Ing. Jiti Chrastek, Dekonta a. s., Steheléeves
Lunch
Company Exhibitions + Poster Session
Prevention — training and education
Global education and training in chemical safety

Ing. Ladislava Navratilova, Ph.D., MI-GD of FRS CR, Public Protection
Institute Lazne Bohdanec

Pratical experience and insights from fire protection units on the issue of
extinguishing of white phosphorus

Mgr. Pavel Kukleta, FRS of South Moravia Region

Effect of hazardous substances on organism
DNA damage by different types of ionizing radiation
doc. RNDr. Martin Falk, Ph.D., Institute of Biophysics of CAS Brno

A set of methods for biological and physical retrospective dosimetry in
radiation emergencie

prof. MVDr. Zuzana Sinkorova, Ph.D., University of Defence, Hradec
Kralove

Nanoparticle forms of prussian blue as a perspective tool for decorporation
of radioactive cesium

Mgr. Lenka Andrejsova, Ph.D., University of Defence, Hradec Kralove

Discussion
Coffee break

Decontamination

Biodecon, a new deep eutectic solvent and oxidizer to decontaminate
chemical and biological warfare agents

Assoc. Prof. Paula Vanninen, Association for Rescue, Protection, Security
and Safety, Finland

Application of Caviplasma technology for in-situ control of cyanobacterias
and cyanotoxins in a fire water reservoir

prof. Ing. Blahoslav Marsalek, Institute of Botany of CAS, Pruhonice

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026
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HAZMAT PROTECT 2026

16.10 — 16.25 Nanosorbents for the decontamination of radioactive liquid waste
Mgr. Michaela Kozlovskd, National Inst. for NBC Protection, Kamenna
Discussion
16.30—-16.50 Coffee break
16.50-18.00 Protection against hazardous substances
16.50 — 17.05 Enhancing the resistance of protective clothing an hoods for firefighters
against the penetration of combustion products
Ing. Lukas Kralik, National Inst. for NBC Protection, Brno
17.05-17.20 Heat resistance of barrier textile materials against thickened flammable
substances
Ing. Pavel Castulik, CSc., Dekonta a. s., Prague
17.20-17.35 Sensitivity map of clothing property effects on human heat strain under
different climatic conditions and workloads
Ing. Jan Pokorny, Ph.D., Brno University of Technology
17.35-17.50 Innovative approaches to preventing health incidents during CBRN events:
monitoring, technical and user aspects
Ing. Lydie Leovad, Ph.D., Czech Technical University in Prague
Discussion
18.00—-19.00 Break and transfer to Hotel u Milina
19.00-22.00 Conference evening in Hotel u Milina
17.9. 2026
8.30-9.35 Detection and identification 1
8.30 — 8.45 Field sampling and analysis
Ing. Vaclav Heldn, 2 THETA ASE s. r. o.
8.45—-9.00 Use of a conductivity sensor to detect low concentrations of gaseous
hydrogen peroxide
RNDr. Vladimir Obsel, CSc., DEZA — Pollution detection and capture, Brno
9.00 -9.15 WATCHGAS SST — Innovative line of gas detectors
Ing. Dominik Harc¢ar, Chromservis s. r. o.
9.15-9.30 Monitoring ethylene oxide concentrations in sterilization rooms using gas

chromatography

Ing. Petr Krej¢a, Chromservis s. r. o.
Discussion

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026
ISBN 978-80-909301-4-8 mom



HAZMAT PROTECT 2026

9.35-9.50
9.50-10.05

10.05-10.20

10.20 -10.45

10.20-10.35

10.45-11.00

11.00-12.10
11.00-11.15

11.15-11.30

11.30-11.45

11.45-12.00

12.10-13.40

13.40-14.35
13.40-13.55

13.55-14.10

Coffee break
Detection and identification of hazardous substances posing CBRN risks

Ing. Pavel Sevéik, BAS Rudice, s. r. o.

Limits and trends in infrared and Raman spektroscopy for HAZMAT
applications

RNDr. Frantisek Kesner, Nicolet CZs. r. o.

Real events associated with the presence of hazardous substances
posing a CBRN risk

Tank train accident in Hustopece nad BecCvou: the world’s largest accident
involving benzene spill

Ing. Petr Mothejl, Dekonta a. s.

Discussion
Coffee break

Detection and identification 2

New technology for on-line monitoring of hazardous compounds in the air
based on multidimensional mass spektrometry (MDMS)

doc. Ing. Toma$ Cernohorsky, CSc., RMI, s. r. 0., L4zné Bohdane¢
Bienzymatic system for the determination of nerve agents

Mgr. Jifi Zeravik, Ph.D., Ing. Monika Hoskovcovd, Ph.D., University
of Defence, Vyskov

Reactivation patterns of nerve-paralyzing agents: comprehensive
visualization of the color change kinetics of the Detehit biosensor

Ing. Bc. Dusan Trefilik, Ph.D., University of Defence
Metrohm handheld Raman solutions for CBRN Operations in Poland
Kamila Pruzskovska, Ph.D., Metrohm Polska Sp. Z 0.0.

Discussion
Lunch + Company exhibition

Detekce a identifikace 3

DETECENT project — development of advanced techniques for detection and
identification of B-agents and hazardous chemical agents

Mgr. Jakub Vanék, Ph.D., SUICHBO, v. v. i., Brno

The use of Raman microscpectroscopy for identification of microorganisms
and chemical agents

Mgr. Ota Samek, Dr., Institute of Scientific Instruments of CAS Brno

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026
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HAZMAT PROTECT 2026

14.10 — 14.25 HPLC in portable formate — current state of the art and perspective
applications

Ing. Jozef Sestdk, Ph.D., Institute of Analytical Chemistry of CAS,Brno
Discussion
14.30-15.00 Conference closing
15.00-17.30 Practical workshop Metrohm — part 1
17.30-19.00 Break and transfer to Hotel u Milina
19.00—-22.00 Workshop evening at Hotel u Milina

18.9. 2026

8.30-13.00 Practical workshop Metrohm — part 2

The programme changes reserved.

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.—17.9. 2026
ISBN 978-80-909301-4-8 Ellm



HAZMAT PROTECT 2026

PARTNERI — PARTNERS

Hlavni partnefi konference Hazmat Protect 2026 — General partners

L2 Metrohm

Ceska republika

NONWOVENN

THE HOME OF INSPIRED THINKING

Partnefi — Partners

BAS”

Rudice s.r.o.

Metrohm je mezindrodni spole¢nost poskytujici feSeni pro
chemickou analyzu v Siroké fadé primyslovych odvétvich. Nase
ruéni systémy jsou urleny pro identifikaci toxickych a
nebezpecnych chemikalii, vybusnin, prekurzorl a vychozich
materiall. Mezi nase zdkazniky patfi armadni tymy, Hazmat tymy,
celnici a slozky integrovanych zdchrannych systémU po celém
sveté.

Metrohm is an international company providing chemical analysis
solutions for a variety of industries. Our handheld identification
systems are purpose built for the identification of toxic and
hazardous chemicals, explosives, precursors and starting
materials.  Our customers include military, customs, first
responder and hazmat teams, and law enforcement.

www.metrohm.cz

Predni svétova technologickd spolecnost na vyrobu netkanych
textilii dodavajici revolu¢ni technické tkaniny pro jedinecné
pramyslové pouziti i v téch nejextrémnéjsich pracovnich
podminkach veetné pouZiti pro CBRN ochranu.

The world’s leading nonwovenn fabric-tech company producing
revolutionary technical fabrics for unparalleled industry

performance in even he most extreme working conditions
including the use for CBRN protection.

www.nonwovenn.com

Firma BAS Rudice s.r.o. je dodavatelem detekéni a analytické
techniky na principu Ramanovy spektrometrie, rentgenové
fluorescence a rentgenovych zobrazovacl (backscatter). PUsobi
na trhu v CR a SR a dodava komplexni fegeni na klic.

Company BAS Rudice is distributor of Raman spectroscopy
instruments, ED-XRF spectrometers both hand held and bench top
and also mobile backscatters.

www.bas.cz

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026
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O cHROMSERVIS

Spole¢nost  poskytujici  komplexni sluzby v oblasti ochrany
Zivotniho prostfedi — nakladani s CBRN latkami, likvidace
nebezpecnych odpadd, sanace znecisténé podzemni i povrchové
vody a zeminy, environmentalni poradenstvi ad.

Renowned Central/Eastern European environmental company of
international competency offering a comprehensive package of
environmental services, including CBRN materials treatment,
hazardous waste treatment, remediation of contaminated soil
and water.

www.dekonta.cz

Chromservis s.r.o. je Ceska spolecnost zaloZzend v roce 1989, kterd
se zaméruje na laboratorni a procesni analytiku. Dodava pfistroje a
prislusenstvi pro chromatografii, pfipravu vzork(, méreni a regulaci
technologickych procesd i detekci plynl. Kromé distribuce
produktl prednich svétovych vyrobcl vyviji a vyrabi vlastni HPLC
kolony a souvisejici produkty znacek ARION, ASTRA a CHROMSHELL.
Zakaznikim poskytuje odbornou aplikacni, technickou a servisni
podporu.

https://www.chromservis.eu/cz

Chromservis s.r.o. is a Czech company founded in 1989, specializing
in laboratory and process analytics. It supplies instruments and
accessories for chromatography, sample preparation, process
measurement and control, and gas detection. In addition to
distributing products from leading global manufacturers, the
company develops and manufactures its own HPLC columns and
related products under the ARION, ASTRA, and CHROMSHELL
brands. Chromservis also provides expert application, technical,
and service support.

https://www.chromservis.eu/EN

Divize Laboratorni pfistroje: Vyvoj a vyroba laboratorni pfistroje pro
analytické a chemické laboratore. Nabizime pfistroje plné
srovnatelné se zahrani¢ni konkurenci, stejné jako vysoce kvalitni
zakaznickou podporu. Vice nez cCtyficetileta zkuSenost naSich
technik( v kombinaci se spolupraci s rdznymi specialisty nam
umoznuje navrhovat a vyrabét spolehlivé a robustni pfistroje s
nizkymi provoznimi naklady, prirozené v souladu s korporatni
environmentalni politikou a ISO normami.
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Laboratory Instruments Division: Development and manufacturing
of laboratory instruments for analytical and chemical laboratories.
We offer instruments fully comparable to foreign competitors as
well as high quality customer support. More than forty years of
experience of our engineers combined with collaboration with
various specialists allows us to design and manufacture reliable and
robust instruments with low operating costs, naturally in
compliance with corporate environmental policy and ISO standards.

WWW.iNgOs.cz

PW Krystian je polsky vyrobce specializovanych ochrannych odév(
s vice neZz 35 lety zkuSenosti. Dodavame certifikovana reSeni pro
odvétvi s nejvyssi  mirou rizika, vletné nehoflavych,
kyselinovzdornych a antistatickych ochrannych odévi. Plsobime na
11 evropskych trzich. Nasim pfistupem jsou individualné navrzena
feSeni namisto katalogovych produktl a plna kontrola nad
evropskym dodavatelskym rfetézcem. Nabizime komplexni podporu
pfi spravé Zivotniho cyklu ochrannych odévl a zavadéni systéml
automatizace, které pomahaji eliminovat prostoje a sniZovat
provozni naklady podnik.

PW Krystian is a Polish manufacturer of specialist protective

@ KRYSTIAN clothing with more than 35 years of experience. We provide
certified solutions for industries operating in the most demanding
and high-risk environments, including flame-resistant, chemical-
resistant, and antistatic protective clothing. We operate in 11
European markets. Our approach is based on tailor-made solutions
rather than standard catalogue products, combined with full
control over our European supply chain. We also offer
comprehensive support in garment lifecycle management and the
implementation of automated clothing management systems,
helping companies eliminate downtime, improve operational
efficiency, and reduce operating costs.

https://www.pwkrystian.com/

Spole¢nost Nicolet CZ s.r.o. se jiz od roku 2000 vénuje zejména

molekulové spektroskopii, mikroskopii a nanoskopii (FTIR, FTNIR,

Raman, FT-Raman, IR imaging. atd.). Nicolet CZ s.r.o. je vyhradnim

A dodavatelem pro Ceskou Republiku vyrobkd nasledujicich firem:

A ﬁlggl;glogg Thermo Scientific, Attocube, IRIS, BW Tek OEM., S+| Spectroscopy
and Imaging GMBH, Designs & Prototypes.

Nicolet CZ s.r.0. was founded in 2000 and has been focused mainly
on molecular spectroscopy, microscopy and nanoscopy (FTIR,
FTNIR, Raman, FT-Raman, IR imaging, etc.). Nicolet CZ s.r.o. is the
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ANALYTICAL & TESTING INSTRUMENTS

exclusive supplier for the Czech Republic of Products of the
following companies: Thermo Scientific, Attocube, IRIS, BW Tek
OEM., S+l Spectroscopy and Imaging GMBH, Designs & Prototypes.

http://www.nicoletcz.cz

Vyvoj a vyroba certifikovanych CBRN filtro-ventilacnich jednotek
s filtry s 4cinnosti az 99, 999% MPPS pro filtraci ¢astic mensich nez
0,0001 mm. Vhodné jsou pro kolektivni ochranu osob, kryty,
bunkry, kontejnery, polni nemocnice, operacni saly, pooperacni
péci, Skoly nebo rodinné domy.

www.cbrn-filtroventilace.cz

A Czech company which develops and manufactures certified CBRN
filter ventilation with filters offering efficiency of up to 99.999%
MPPS for particles down to 0.0001 mm. Suitable for civil protection
of people, shelters, bunkers, containers, field hospitals, operating
theatres, after-care, schools or houses.

https://www.cbrn-filtroventilace.cz/en

Dodavatel Siroké palety ptistroji pro CBRNe analyzu. Ruéni, mobilni
i staciondrni pfistroje pro chemickou, radiacni a biologickou detekci
a detekci vybusnin. Specializované FT-IR a NIR spektrometry,
Ramanovy spektrometry a Ramanovy mikroskopy (véetné
mobilnich), hmotnostni spektrometry (mobilni s stacionarni on-line
monitoring), mobilni GC-MS, specializované ED XRF spektrometry,
detektory vybusnin, testy na drogy a vybuSniny, gama
spektrometry, odbér biologickych aerosoll a identifikace bioagens,
rentgenové back scatter a prozafovaci detektory. Vyvojova a
vyzkumna reseni.

Supplier of a wide range of instruments for CBRNe analysis.
Handheld, portable and benchtop instruments for chemical,
radiological and biological detection, as well as explosives
detection. Specialised FT-IR and NIR spectrometers, Raman
spectrometers and Raman microscopes (including portable
models), mass spectrometers (portable and benchtop models for
online monitoring), portable GC-MS, specialised ED XRF
spectrometers, explosive detectors, drug and explosive testing kits,
gamma spectrometers, biological aerosol sampling and bioagent
identification, X-ray backscatter and transmission detectors.
Research and development solutions.

Bezpecnostni aplikace - RMI
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ii STARMANS

STARMANS electronics je inZenyrska a vyrobni spole¢nost, ktera
poskytuje pokrocilé technologické produkty a FeSeni pro
nedestruktivni testovani a vyhodnoceni. Vyvijime, navrhujeme a
vyrabime pfenosné ultrazvukové zafizeni a systémy pro
ultrazvukovou, infracervenou, magneto-praskovou inspekci a X-ray
testovani. STARMANS electronics je ISO certifikovand a
proexportné orientovana spolecnost, kterd poskytuje nastroje,
systémy a aplikace v mnoha zemich po celém svété.

STARMANS electronics is an engineering and manufacturing
company that provides advanced technological products and
solutions for nondestructive testing and evaluation. We develop,
design, and manufacture portable ultrasonic devices and systems
for ultrasonic, infrared, magnetic particle and X-ray testing.
STARMANS electronics is an ISO-certified, export-oriented
company that provides tools, systems, and applications in many
countries around the world.

https://cs.starmans.net/
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NANOCASTICOVE FORMY PRUSKE MODRI JAKO PERSPEKTIVNI NASTROJ
PRO DEKORPORACI RADIOAKTIVNIHO CESIA

NANOPARTICLE FORMS OF PRUSSIAN BLUE AS A PERSPECTIVE TOOL
FOR DECORPORATION OF RADIOACTIVE CESIUM

Lenka Andrejsova #*

2 Vojenska lékarska fakulta, Univerzita obrany, , Hradec Kralové
*Korespondujici autor. e-mail: lenka.andrejsova@unob.cz, tel.: +420 607 249 656

Abstrakt

Vyvoj novych léciv urcenych pro CBRN scénare je zamérfen na hledani ucinnéjsich pfristupt
k dekorporaci radionuklidd z organismu. Latky vyuzivané pro vnitfni dekontaminaci umoznuji
vazbu radioaktivnich prvk( a podporuji jejich eliminaci z téla. Soucasna standardni terapie
intoxikace radioaktivnim Cs vyuziva peroralné podavanou pruskou modf (Radiogardase®-Cs),
jejiz ucinnost je vsak limitovana jeji fyzikalni formou. Tato prace se zaméruje na vyvoj a testovani
novych nanocasticovych forem pruské modfi jako potencidlné efektivngjsi alternativy
pro vnitfni dekontaminaci. V ramci studie byla hodnocena cytotoxicita nové syntetizovanych
nanocastic in vitro a jejich Ucinnost dekorporace in vivo. Vysledky byly porovnany s referenénim
pfipravkem a umoznily identifikovat perspektivni varianty s potencidlné vyssi ucinnosti
dekorporace radioaktivniho cesia.

Klicovd slova: dekorporace Cs, pruskd modr, nanocdstice
Abstract

The development of new drugs intended for CBRN scenarios is focused on finding more
effective approaches to the removal of radionuclides from the body. Substances used for
internal decontamination enable the binding of radioactive elements and promote their
elimination from the body. The current standard treatment for radioactive cesium poisoning
involves the oral administration of Prussian blue (Radiogardase®-Cs); however, its effectiveness
is limited by its physical form. This study focuses on the development and testing of new
nanoparticle forms of Prussian blue as potentially more effective alternatives for internal
decontamination. As part of the study, the cytotoxicity of the newly synthesized nanoparticles
was evaluated in vitro, and their efficacy in removing radioactive cesium from the body was
assessed in vivo. The results were compared with a reference preparation and allowed for the
identification of promising variants with potentially higher efficacy in removing radioactive
cesium from the body.

Key words: decorporation of Cs, Prussian blue, nanoparticles
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VYZVY SPOJENE SE SBEREM DUKAZU O UDAJNEM POUZITI
CHEMICKYCH ZBRANI VE VYSOCE RIZIKOVEM KLIMATICKY NAROCNEM
PROSTREDI

CHALLENGES OF CW ALLEGED USAGE EVIDENCE COLLECTION IN NON-
PERMISSIVE, HIGH TEMPERATURE ENVIRONMENT

Boban Cekovic®*, Radovan Karkalic®

2Nonwovenn, Ltd., Bridgwater, Somerset TA6 4NZ, United Kingdom
*Korespondujici autor. e-mail: boban.cekovic@nowovenn.com, tel.: +44 7345 496 664

Abstrakt

VySetfovani udajného pouziti chemickych zbrani (CW) vyzaduje shromazdéni védecky
podloZenych a pravné obhajitelnych dlkazl za okolnosti, které ¢asto maji daleko k idedlnim
podminkam forenzni praxe. ZkuSenosti z misi OPCW a UNSGM v Syrii, spolu s nedavnymi
incidenty na Ukrajiné, v Suddnu a vySetfovanim pfipadu novicoku v Salisbury a Amesbury,
poukazuji na komplikace, které je tfeba brat v Uvahu v prostfedi aktivnich konflikt(, jako jsou
bezpecnostni hrozby, rizika kontaminace, omezeni pfistupu a dalsi logistické prekazky.
Uspésné vysetfovani zavisi na disledné pripravé pred nasazenim, véetné vyhodnoceni
zpravodajskych informaci, analyzy rizik, sloZeni tymu, vybéru vybaveni a planovani pro
mimoradné situace. Pét pilifl pfipravenosti — personal, vybaveni, postupy, vycvik a koordinace
— umoznuje vySetfovatelim prizpUsobit se rychle ménicim se podminkam.

Je nutné shromazdit environmentdlni, forenzni, biomedicinské a svédecké dlkazy, provést
jejich fadnou dokumentaci, uchovavat je a chranit pfed kontaminaci, pficemz je tfeba zachovat
neporusenost dikazniho retézce. Tato prezentace se na zdkladé operacnich zkusenosti a
ziskanych poznatk( zabyva tim, jak je nutné neustale hledat rovnovahu mezi kvalitou dikazd,
bezpelnosti zasahujicich osob (véetné osobni ochrany, tepelného stresu atd.) a cil( vySetfovani,
a klade ddraz na potfebu realistickych vycvikl, prizplsobivych postupl a integrovaného
planovani k zachovani integrity dikaz( i za velmi nepfiznivych okolnich podminek.

Klicovd slova: vysetiovdni pouZiti chemickych zbrani, shromaZdovadni dikazd, rizikové prostredi

Abstract

Investigations of alleged chemical weapon (CW) use require scientifically robust and legally
defensible evidence collection under conditions that are often incompatible with ideal forensic
practice. Experiences from OPCW and UNSGM missions in Syria, together with more recent
incidents in Ukraine, Sudan, and the Salisbury/Amesbury Novichok investigation, demonstrate
the challenges posed by active conflict environments, contamination hazards, limited access,
security threats, and logistical constraints.

Successful investigations depend on extensive pre-deployment preparation, including
intelligence assessment, risk analysis, team composition, equipment selection, and contingency
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planning. Five readiness pillars, personnel, equipment, procedures, training, and coordination,
enable investigators to adapt to rapidly changing conditions.

Environmental, forensic, biomedical, and testimonial evidence must be collected, documented,
preserved, and protected from contamination while maintaining chain of custody. Drawing on
operational experience and lessons learned, this presentation examines how evidence quality,
responder safety (including personal protection, heat stress etc.), and investigative objectives
must be continuously balanced, highlighting the need for realistic training, adaptable
procedures, and integrated planning to preserve evidentiary integrity in non-permissive
environments.

Key words: CW Investigation, Evidence Collection, Non-Permissive Environments

e t ’
Fig. 1: UN/OPCW Inspectors during field activities, AUG 2013, SAR
(https://www.cfr.org/articles/display-syria...)

[1] Organisation for the Prohibition of Chemical Weapons. Lessons Learned from the OPCW
Mission in Syria. Technical Secretariat, The Hague, 2015.

[2] Organisation for the Prohibition of Chemical Weapons. Technical Assistance Visits to Ukraine
Following Incidents of Alleged Use of Toxic Chemicals as a Weapon. OPCW Technical
Secretariat, 2024-2025.

[3] The Dawn Sturgess Inquiry. Report of the Dawn Sturgess Inquiry. United Kingdom Home
Office, 2025.

[4] Yokota M, Karis AJ, Tharion WJ. Thermal-work strain in law enforcement personnel during
chemical, biological, radiological, and nuclear (CBRN) training. Int J Occup Environ Health.
2014;20(2):126-133.

[5] Taylor NAS, Burdon CA, van den Heuvel AMJ, et al. Balancing ballistic protection against
physiological strain: evidence from laboratory and field trials. Appl Physiol Nutr Metab.
2016;41:1178-1184.
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TEPELNA ODOLNOST BARIEROVYCH TEXTILNICH MATERIALU PROTI
ZTUZENYM ZAPALNYM LATKAM

HEAT RESISTANCE OF BARRIER TEXTILE MATERIALS AGAINST
THICKENED FLAMMABLE SUBSTANCES

Pavel Castulik®*, Jifi Chrastek?, Jakub Vanék®, Lukas Kralik? , Kamila Lunerova®

Dekonta a. s. — Dekonta CBRN, s.r.o., Viderisk4 134/102, 619 00 Brno, Ceskd republika
®Statn{ Ustav jaderné, chemické a biologické ochrany, v. v. i, tfida Kpt. Jaro3e 1924/5,602 00 Brno
*Korespondujici autor. e-mail: pavel.castulik@dekonta.cz, tel.: +420 702 241 684

Abstrakt

V aktivnich konfliktech se opét pouzivaji zapalné latky, jako jsou smési termitl, zahusténa
hoflava paliva typu napalmu, bily fosfor nebo termobarické vybusniny, které vyznamné zvysuji
zranitelnost osob v disledku popalenin kize.

Vystaveni ochrannych textilnich materiald pouzivanych pro CBRN OOPP ucinkim plamene
poskytuje omezenou ochranu pred popaleninami klize 2. a 3. stupné ve srovnani s textilnimi
materiadly pouzivanymi pro hasi¢ské obleky.

Prezentace poskytne experimentalni prfehled tepleného toku rlznymi vzorky ochrannych
textilnich materidl béhem expozice zahusténym hoflavindm typu napalmu s cilem
identifikovat rizika popalenin klze 2. a 3. stupné. Budou také zminény navrhy feseni pro zvyseni
ochrannych vlastnosti OOPP proti zapalnym latkam.

Klicova slova: zdpalné Idtky, napalm, odolnost proti plamenu, tepelny tok, popdleniny kize,
OO0PP

Abstract

In armed conflicts, incendiary substances such as thermite mixtures, napalm-type thickened
flammable fuels, white phosphorus or thermobaric explosives are again used and significantly
increase vulnerability of personnel through skin burns.

Flame exposure of protective textile materials used for CBRN PPE provides limited flame
protection to prevent 2nd and 3rd degree skin burns, compared to textile materials used for
firefighter’s suits.

The presentation will provide experimental review of the heat flow through different samples
of protective textile materials during exposure with thickened napalm-type combustibles to
identify the risks of 2nd and 3rd degree skin burns.

Suggestions for solutions to increase the durability of protective materials for PPE will also be
mentioned.

Key words: incendiary substances, napalm, flame resistance, heat flow, skin burns, PPE
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NOVA TECHNOLOGIE PRO ONLINE MONITOROVANI NEBEZPECNYCH
LATEK V OVZDUSI ZALOZENA NA MULTIDIMENZIONALNI HMOTNOSTNI
SPEKTROMETRII (MDMS)

NEW TECHNOLOGY FOR ON-LINE MONITORING OF HAZARDOUS
COMPOUNDS IN THE AIR BASED ON MULTIDIMENSIONAL MASS
SPECTROMETRY (MDMS)

Tomas Cernohorsky *

2RMI, s.r.0, Horka 221, 53341 Lazné Bohdaneg, Ceska republika
*Korespondujici autor. e-mail: ceo@rmi.cz, tel.: +420 731 159 529

Abstrakt

On-line monitorovani nebezpecnych latek v ovzdusi hraje velmi dllezitou Ulohu pfi ochrané
kritické infrastruktury a v mobilnich laboratorich pro prlzkum hot zény. Novou aplikaci je
spojeni s bezobsluznymi prostredky vzdaleného prizkumu (drony, CBRN roboty). V prednasce
bude predstaveno nové vyvinuté zafizeni, vyuzivajici hmotnostni spektrometr na bazi linedrni
iontové pasti. Umozniuje rychlou vicedimenziondlni hmotnostni spektrometrii, je tak moziné
spolehlivé identifikovat velky pocet latek, a to i ve smésich. K ionizaci je pouzit kombinovany
ioniza¢ni zdroj, ten pouZiva techniku APCI (kolizni ionizace za atmosférického tlaku) a PEI
(fotoelektronova ionizace). Je tak mozné s vysokou ucinnosti ionizovat Siroké spektrum latek a
prakticky nepretrzité monitorovat v ovzdusi nebezpecné latky s nizkym rizikem fale$né
pozitivnich alarmd. Pfi vyvoji byl kladen dlraz na dosazeni pfijatelné ceny a zajisténi
dlouhodobého provozu s minimalnimi naroky na udrzbu.

Klicova slova: Hmotnostni spektrometrie, linedrni iontovd past, APCI, PEl, MDMS.
Abstract

Online monitoring of hazardous substances in the air plays a key role in the protection of critical
infrastructure and in mobile laboratories for the reconnaissance in hot-zone. A new application
is integration with unmanned remote reconnaissance platforms (drones, CBRN robots). The
lecture will present a newly developed device utilizing a mass spectrometer based on a linear
ion trap. It provides fast, multidimensional mass spectrometry, which allows reliably
identification of large number of substances, even in mixtures. A combined ionization source is
used for ionization; APCI (atmospheric pressure collision ionization) and PEI (photoelectron
ionization) techniques are used, so a wide range of substances can be ionized. Virtually
continuous monitoring of hazardous compounds in the air is possible with a low risk of false
positive alarms. During development, emphasis was placed on achieving an affordable price
and ensuring long-term operation with minimal maintenance requirements.

Key words: Mass Spectrometry, linear ion trap, APCI, PEl, MDMS.
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POSKOZENI DNA RUZNYMI TYPY IONIZUJICIHO ZARENI

DNA DAMAGE BY DIFFERENT TYPES OF IONIZING RADIATION

Martin Falk®*, Iva Falkova?®, Jifi Toufar®, Marc Bayer?, Bedta Oravcova®, Alena
Bacikova?®

2 Biofyzikalni Ustav AV CR, v.v.i., Kralovopolska 135, 612 00 Brno, Ceska republika
*Korespondujici autor. e-mail: falk@ibp.cz, tel.: +420 728 08 40 60

Abstrakt

Tato prednaska se zabyva ucinky rdznych typl ionizujiciho zareni na DNA. Zejména tim, jak
fotony (y, X), protony a urychlené husté ionizujici ¢dstice vytvareji odliSné vzorce
dvouretézcovych zlom( DNA (DSB) a zafenim indukovanych ohnisek (IRIF) v bunécnych jadrech.
Pfedstavujeme kvantitativni analyzu vyuzivajici DeepFoci — nds software zaloZeny na hlubokém
uceni pro automatickou detekci a charakterizaci IRIF — a porovndvame prostorové-¢asové
rozlozeni IRIF, jejich pocet, velikost a komplexitu napfi¢ rlznymi modalitami a spektry
linearniho prenosu energie (LET). Diskuse se vénuje validité IRIF jako biomarkerd expozice,
limitdm detekce a jejich vyuzitelnosti pfi reakci na CBRN incidenty. Jsou nastinény i SirSi dopady
pro radia¢ni ochranu astronautl (mise na Mésic/Mars) a pro nové pristupy v radioterapii,
s dirazem na vyuziti IRIF metrik pfi hodnoceni expozice a modelovani biologického rizika.

Klicova slova: fotonové zareni, husté ionizujici urychlené cdstice, poskozeni a opravy DNA,
dvouretézcové zlomy DNA, ohniska indukovand ionizujicim zdrenim (IRIF), DeepFoci software

Abstract

This lecture examines how photons (y, X), protons, and accelerated ionizing particles produce
distinct DNA damage landscapes, with emphasis on double-strand break (DSB) induction and
subsequent ionizing radiation-induced foci (IRIF) formation in cell nuclei. We present
guantitative analysis using DeepFoci — our deep learning—based software for automated IRIF
detection and characterization — and compare patterns of focus spatio-temporal distribution,
number, size and complexity across modalities and linear energy transfer (LET) spectra.
Discussion covers the validity of IRIFs as biomarkers of exposure, limits of detection, and
applicability to CBRN incident response. Broader implications for astronaut radiation protection
(lunar/Mars missions) and emerging radiotherapy approaches are outlined, highlighting
translation of IRIF metrics into exposure assessment and biological risk models.

Key words: photonic radiation, densely ionizing accelerated particles, DNA damage and repair,
DNA double-strand breaks, lonizing Radiation-Induced Foci (IRIF), DeepFoci software
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ODBERY VZORKU A ANALYZY V TERENU

SAPLE TAKING AND ON-SITE ANALYSIS

Vaclav Helan?

dTHETA ASE, s.r.0., Jasna 307, 735 62 Cesky T&%in, Ceskd republika
“Korespondujici autor. e-mail: vaclav.helan@2theta.cz, tel.: +420 602 720 747

Abstrakt

Nebezpecné latky se mohou vyskytovat ve vzduchu, ve vodé nebo na terénu v disledku
primyslovych havarii nebo zamérného ¢i ndhodného Uniku chemickych latek/pouziti
chemickych zbrani. DalSim pfipadem vyskytu potencidlné nebezpecnych latek je nalez
neoznacenych baleni ve zrusenych vyrobnich zavodech nebo u soukromych osob. Kazda situace
vyZaduje pouZziti specialnich nastrojl pro odbér vzorkd, pfipadné prenosnych analyzator(.

Klicova slova: vzorkovdni, nebezpecné Idtky, vzduch, voda, terén, neoznacend baleni, prenosné
analyzdtory

Abstract

Dangerous substances could occur in the air, water, or on the ground as a result of industrial
accidents as well as due to misuse or accidental release of chemical substances/of chemical
weapons. Also, finding of unmarked packaging in abolished manufacturing plants or at private
individuals is another case of presence of potentially dangerous substances in environment.
Every situation requires use of special sampling tools or transportable analysers.

Key words: sampling, dangerous substances, air, water, ground, unmarked packaging, portable
analyzers
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VIZUALNI DETEKCE FENTANYLU A JEHO DERIVATU POMOCI
ULTRAFIALOVEHO ZARENI

VISUAL DETECTION OF FENTANYL AND ITS DERIVATIVES USING
ULTRAVIOLET RADIATION

Romana Jelinkova®, Barbora Konvic¢kova®, Petr Zuja?

a (Jstav ochrany proti zbranim hromadného ni¢eni Vyskov, Univerzita obrany, Kounicova 65, Brno
662 10, Ceska republika

b Univerzita obrany, Kounicova 65, Brno 662 10, Ceska republika

*Korespondujici autor. e-mail: romana.jelinkova@unob.cz, tel.: +420 606 079 979

Abstrakt

Prace se zabyva orientacni vizudlni detekci fentanylu a vybranych derivatd pomoci
ultrafialového zareni. Pozornost je zaméfena na injekéni roztoky sufentanilu dihydrogencitratu,
fentanylu, alfentanilu hydrochloridu, remifentanilu a na fentanylovou bazi rozpusténou
v dichlormethanu. Vzorky byly nanaSeny na barevné papirové podklady a pozorovany
pfi vinovych délkach 254 nm a 366 nm pomoci UV lampy CAMAG. Vysledky ukdazaly, Ze vizualini
odezva sledovanych latek neni jednotna a zavisi na druhu analytu, jeho koncentraci, pouZzité
vinové délce, vlastnostech podkladu, rozpoustédle a dobé po naneseni vzorku. Nejvyraznéjsi
zmény byly zaznamendany pfi 254 nm, zejména u remifentanilu a fentanylové baze. Metoda
muze slouzit jako rychly orientacni screening, avsak vysledky nelze povazovat za jednoznacné
potvrzeni pfitomnosti konkrétni latky.

Klicovd slova: derivdty fentanylu, fentanyl, fentanylovd bdze, remifentanil, screening,
ultrafialové zareni, vizudlni detekce

Abstract

This work focuses on the preliminary visual detection of fentanyl and selected fentanyl
derivatives using ultraviolet radiation. Injectable solutions of sufentanil dihydrogencitrate,
fentanyl, alfentanil hydrochloride, remifentanil and fentanyl base dissolved in dichloromethane
were examined. The samples were applied to coloured paper substrates and observed at
wavelengths of 254 nm and 366 nm using a CAMAG UV lamp. The results showed that the visual
response of the tested substances was not uniform and depended on the analyte, its
concentration, the wavelength used, substrate properties, solvent and time after sample
application. The most significant changes were observed at 254 nm, particularly for
remifentanil and fentanyl base. The method may be used as a rapid preliminary screening
approach; however, the observed visual changes cannot be considered definitive proof of the
presence of a specific substance.

Key words: fentanyl, fentanyl base, fentanyl derivatives, remifentanil, screening, ultraviolet
radiation, visual detection
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LIMITY A TRENDY INFRACERVENE A RAMANOVY SPEKTROSKOPIE PRO
HAZMAT

LIMITS AND TRENDS IN INFRARED AND RAMAN SPECTROSCOPY FOR
HAZMAT APPLICATIONS

Frantisek Kesner?*, Lenka Dvorakova?

?Nicolet CZ s.r.o., Klapalkova 2242/9, 149 00 Praha 4, Ceskd republika, www.nicoletcz.cz
*Korespondujici autor. e-mail: kesner@nicoletcz.cz, tel.: +420 603 554 788

Abstrakt

Terénniidentifikace nebezpecnych latek klade na analytické metody podstatné vyssi naroky nez
laboratorni podminky. Pfispévek predstavuje limity a soucasné trendy vyuZziti Ramanovy,
infraCervené (FTIR) a blizké infracervené (NIR) spektroskopie pfi podminkach HAZMAT. Ukazuje
moznosti Casové Fizené Ramanovy spektroskopie (Time-Gated Raman) pro potlaceni
fluorescence a vyuziti FTIR pfi analyze tmavych materidlQ, kapalin a olejid. Na pfikladech
identifikace vybusnin, nehomogennich smési drog a dalSich problematickych vzorkd je
demonstrovana komplementarita jednotlivych metod. Soucasti pfispévku jsou také moderni
nastroje pro automatizované vyhodnoceni dat. Zavérem je zdUraznéno, Ze spolehliva
identifikace nebezpecnych latek v terénu vyzaduje multimodalni pfistup vyuZivajici silné stranky
jednotlivych spektroskopickych technik.

Klicovd slova: Ramanova spektroskopie, infracervend spektroskopie s Fourierovou transformaci
(FTIR), spektroskopie v blizké infracervené oblasti (NIR)

Abstract

Field identification of hazardous substances places significantly greater demands on analytical
methods than laboratory conditions. This paper presents the limitations and current trends in
the application of Raman, Fourier Transform Infrared (FTIR), and Near-Infrared (NIR)
spectroscopy under HAZMAT field conditions. It demonstrates the capabilities of Time-Gated
Raman spectroscopy for fluorescence suppression and the complementary use of FTIR for the
analysis of dark materials, liquids, and oils. Case studies involving explosives, heterogeneous
illicit drug mixtures, and other challenging samples illustrate the complementary nature of
these spectroscopic techniques. The paper also introduces modern tools for automated data
evaluation. It concludes that reliable field identification of hazardous substances requires a
multimodal analytical approach that combines the strengths of individual spectroscopic
methods.

Key words: Raman spectroscopy, Fourier Transform Infrared (FTIR) spectroscopy, Near-Infrared
(NIR) spectroscopy
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NANOSORBENTY PRO DEKONTAMINACI RADIOAKTIVNICH KAPALNYCH
ODPADU

NANOSORBENTS FOR THE DECONTAMINATION OF RADIOACTIVE
LIQUID WASTE

Michaela Kozlovsk&®", Dominika Jurdova?, Katefina Prochazkova?, Hana Sybkova?

2Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamennd 71, Milin 262 31, Ceska republika
*Korespondujici autor. e-mail: kozlovska@sujchbo.cz, tel: +420 318 600 217

Abstrakt

V rdmci vyzkumného projektu VB02000076: ,,Nanosorbenty pro dekontaminaci radioaktivnich
kapalnych odpad(“ je v SUJCHBO v.v.i. testovdna uginnost sorpce radionuklidd v rdznych
typech anorganickych kfemicitych nanosorbentd, které se lisi velikosti mérného povrchu,
strukturou a pfitomnosti rGznych prechodovych kovd. Uginnost sorpce jednotlivych
radionuklidd v testovanych nanosorbentech je porovndvana s ucinnosti sorpce téchto
radionuklidd v aktivovaném komeréné dostupném silikagelu. Pro nékteré radionuklidy je
ucinnost sorpce v testovanych nanosorbentech porovnavana rovnéz s ucinnosti sorpce
v komeréné dostupnych sorbentech. Objemova aktivita jednotlivych testovanych kapalnych
vzork( prfed a po prlchodu ionexovymi sorpénimi kolonkami je mérfena pomoci scintila¢ni
kapalinové spektrometrie, u nékterych vzorkd rovnéz gamaspektrometricky.

Klicovd slova: nanosorbenty, sorpce radionuklidd, ionexové sorpcni kolony
Abstract

Within the framework of the research project VB02000076: "Nanosorbents for the
decontamination of radioactive liquid waste", the efficiency of radionuclide sorption in various
types of inorganic silica nanosorbents, which differ in the size of the specific surface area,
structure, and the presence of various transition metals, is tested at the National Institute for
NBC Protection (SUJCHBO v.v.i.). The sorption efficiency of individual radionuclides in the tested
nanosorbents is compared with the sorption efficiency of the same radionuclides in activated
commercially available silica gel. For some radionuclides, the sorption efficiency in the tested
nanosorbents is also compared with the sorption efficiency in commercially available sorbents.
The volumetric activity of individual tested liquid samples before and after passing through ion-
exchange sorption columns is measured using scintillation liquid spectrometry, and for some
samples, gamma spectrometry as well.

Key words: nanosorbents, radionuclide sorption, ion-exchange sorption columns
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ZVYSENI{ ODOLNOSTI ZASAHOVYCH ODEVU A KUKEL PRO HASICE PROTI
PRUNIKU ZPLODIN HOREN/

ENHANCING THE RESISTANCE OF PROTECTIVE CLOTHING AND HOODS
FOR FIREFIGHTERS AGAINST THE PENETRATION OF COMBUSTION
PRODUCTS

Lukd$ Kralik?", Jakub Vanék?®, Kamila Lunerovd® , Markéta Weisheitelova?
Pavel Castulik®, Jifi Chrastek®, Jifi KoZeluh®, Michaela Serdkovac
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*Korespondujici autor. e-mail: kralik@sujchbo.cz, tel.: +420 517 546 133

Abstrakt

Zasahové odévy a ochranné kukly poskytuji hasi¢lim predevsim mechanickou a tepelnou
ochranu, jejich soucasna konstrukce vsak dostate¢né nebrani priniku zplodin hotreni ve formé
par a aerosoll, vcetné karcinogennich polycyklickych aromatickych uhlovodikd (PAH).
Kontaminanty pronikaji k povrchu téla zejména netésnostmi mezi jednotlivymi soucastmi
odévu a pres ochrannou kuklu. Prezentace predstavi Upravy spojeni odévu s obuvi a rukavicemi,
nové konstrukce kukel a ochranné podvleky s aerosolovou membranou a adsorpéni uhlikovou
textilii. Jejich vliv na tepelnou zatéZ a uZivatelsky komfort bude doloZen vysledky méreni
na tepelném manekynovi a probandech. Pozornost bude vénovana také problematice cisténi
odévl, regeneraci adsorpcéni uhlikové textilie pro opakované pouziti a srovnani vlastnosti nové
vyvinutého podvleku se sou¢asnym komercéné dostupnym typem.

Klicovd slova: integrita ochrannych komplett, zasahovy odév pro hasice, aerosol, PAH, tepelny
komfort, adsorpcni uhlikovad textilie, ochrannad kukla

Abstract

Firefighters’ protective clothing and hoods primarily provide mechanical and thermal
protection, but their current design does not sufficiently prevent the penetration of
combustion products in the form of vapours and aerosols, including carcinogenic polycyclic
aromatic hydrocarbons (PAHs). Contaminants reach the skin mainly through the gaps between
individual clothing components and through the protective hood. The presentation will
introduce improved design of interfaces between garments, boots and gloves, new hood
designs, and protective undergarments incorporating an aerosol barrier and activated carbon
fabric. Their effects on heat stress and user comfort will be demonstrated using measurements
on a thermal manikin and human subjects. Challenges of cleaning of protective clothing
regeneration of the carbon fabric for repeated use will also be addressed, as well as comparison
of the newly developed protective undergarment with available commercial product.

Key words: integrity of protective ensemble, firefighters’ protective clothing, aerosol, PAHs,
thermal comfort, activated carbon fabric, protective hood
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MONITOROVANI KONCENTRACE ETYLENOXIDU V PROSTORACH
STERILIZACE POMOCI PLYNOVE CHROMATOGRAFIE

MONITORING OF ETHYLENE OXIDE CONCENTRATION
IN A STERILIZATION AREA USING GAS CHROMATOGRAPHY

Petr Krej¢a®*

2 Chromservis s.r.o., Jakobiho 327, 109 00 Praha, Ceska republika
*Korespondujici autor. e-mail: p.krejca@chromservis.eu, tel.: +420 603 163 781

Abstrakt

Etylenoxid (ETO) je vysoce reaktivni bezbarvy plyn, ktery se vyuziva ke sterilizaci zdravotnického
materialu. Diky své toxicité velice uc¢inné likviduje vsechny formy mikroorganismu a spor. Proto
jsou kladeny vysoké naroky na bezpecnost osob pohybujici se v prostorach sterilizace. Detekéni
systémy etylenoxidu pracujici obvykle na elektrochemickém principu maji dvé hlavni nevyhody
— jejich zakladni rozsah je pfilis vysoky vzhledem k hygienickym limitlim a navic maji vysokou
miru interferenci. Jednou z moZnosti pro zajisténi monitorovani koncentraci ETO v Sirokém
rozsahu bez faleSnych poplachd je vyuZiti plynové chromatografie pro monitorovani pracovniho
prostfedi. Pomoci plynového chromatografu a vzorkovaciho systému dokdzeme provést
analyzu az 20 odbérovych mist za 30 minut. Cely analyticky systém véetné Fidiciho software je
vytvoreny na kli¢ dle pozadavkd uZivatele a je vybaven Sirokou Skdlou bezpecnostnich prvkd.

Klicova slova: Etylenoxid, ETO, sterilizace, systém na kli¢

Abstract

Ethylene oxide (ETO) is a highly reactive, colorless gas used to sterilize medical equipment. Due
to its toxicity, it is highly effective at eliminating all forms of microorganisms and spores.
Consequently, strict safety requirements apply to persons working in sterilization areas.
Detectors ETO, usually operate on an electrochemical principle, have two main drawbacks:
their common measurement range is too high relative to permissible exposure limits, and
moreover they have a significant cross-sensitivity. One way to ensure reliable, wide-range ETO
monitoring without false alarms is to use simple and fast gas chromatography. By employing a
gas chromatograph and a sampling system, it is possible to analyze up to 20 sampling points
within 30 minutes. The complete analytical system, incl. control software, is turnkey solution
to meet user specifications and is equipped with a wide range of safety features.

Key words: Ethylene oxide, ETO, sterilization, turnkey solution
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PRAKTICKE ZKUSENOSTI A POZNATKY JEDNOTEK POZARNI OCHRANY K
PROBLEMATICE BILEHO FOSFORU

PRACTICAL EXPERIENCE AND KNOWLEDGE ON EXTINGUISHING WHITE
PHOSPHORUS

Pavel Kukleta®*

2HZS Jihomoravského kraje, Pracovisté chemickd laboratof, Cihlarska 1748, 666 03 Tisnov, CR
*Korespondujici autor. e-mail: pavel.kukleta@hzscr.cz, tel.: +420 950 620 633

Abstrakt

Pfispévek se zaméfuje na takticko-metodické postupy jednotek poZarni ochrany pfi
mimoradnych udalostech spojenych s vyskytem bilého fosforu. Prace reaguje na redlné
incidenty v Ceské republice, zejména na revizi zény havarijniho pldnovéani podniku Fosfa Bfeclav
a na zavazné pripady nelegalniho nakladani s nebezpecnymi fosforovymi kaly, jako byla kauza
v Rajhradé. V predndsce jsou detailné rozebrany fyzikalné-chemické a toxikologické vlastnosti
bilého fosforu vcetné praktickych testl rychlosti jeho odhotivani. Na zakladé téchto dat jsou
definovany bezpecné postupy pro detekci, hasSeni a celkovou likvidaci této vysoce
samovznétlivé latky. Zvlastni zfetel je vénovan specifikdm ochrany zasahujicich hasi¢d a
zasadam prednemocnicni prvni pomoci pfi popaleni bilym fosforem s cilem zabranit rozvoji
fatalni systémové toxicity.

Klicovd slova: bily fosfor, Fosfa Breclav, prvni pomoc, Rajhrad, taktické postupy, zona havarijniho
pldnovadni

Abstract

This presentation focuses on the tactical and methodological procedures of fire rescue units
during emergencies involving white phosphorus. It responds to real-world incidents
in the Czech Republic, specifically the revision of the emergency planning zone of Fosfa Bfeclav
and severe cases of illegal hazardous phosphorus sludge storage, such as the Rajhrad case.
The presentation analyzes the physicochemical and toxicological properties of white
phosphorus, incorporating practical tests on its burning rate. Based on these findings, safe
procedures for detection, extinguishing, and overall disposal of this highly pyrophoric
substance are defined. Special emphasis is placed on the protective equipment of responding
firefighters and the principles of pre-hospital first aid for white phosphorus burns to prevent
fatal systemic toxicity.

Key words: emergency planning zone, Fosfa Bfeclav, first aid, Rajhrad, tactical procedures, white
phosphorus
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INOVATIVNI PRISTUPY K PREVENCI ZDRAVOTNICH INCIDENTU PRI CBRN
UDALOSTI: MONITORING, TECHNICKE A UZiVATELSKE ASPEKTY

INNOVATIVE APPROACHES TO PREVENTING HEALTH INCIDENTS
DURING CBRN EVENTS: MONITORING, TECHNICAL AND USER ASPECTS

Lydie Leova®*, Jaroslova Souc¢kovd®, Hynek Schvach®, Jan Hejda?, Petr Volf?, Marek
Sokol?, Patrik Kutilek?®
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Abstrakt

Moderni ICT technologie umozZnujici pribéiné sledovani fyziologickych ukazatell, jako je
srdecni a dechova frekvence, variabilita srdecni frekvence nebo vnitini télesna teplota,
umoziuje vcas identifikovat rizikové stavy béhem zdsah( v protichemickych ochrannych
oblecich. Hermeticky uzaviené obleky typu 3 a vyssi tvofi extrémni prostiedi, kde nulova
evaporace potu vede k akumulaci tepla a rychlému vycerpani organismu. Vizualni kontrola ani
subjektivni pocity zasahujicich nemusi stacit k v€asnému rozpoznani bliziciho se kolapsu.
Nasazeni nositelnych méficich systéma s kontinudlnim monitoringem v redlném case by tak
umoznilo velitelim zdsahu objektivni posouzeni fyziologického stavu a rozhodnuti o jejich
stfidani. Prispévek predstavuje praktické nastroje pro implementaci telemetrického
monitorovani, véetné kritérii pro vybér technologie s dlirazem na spolehlivost a ergonomii.

Klicovd slova: nositelny mérici systém, fyzickd a tepelnd zdtéZ; monitoring fyziologickych
parametru; protichemicky ochranny oblek CBRN, technické a uZivatelské aspekty

Abstract

Modern ICT technologies enabling continuous monitoring of physiological indicators, such as
heart and respiratory rate, heart rate variability or core body temperature, allow for timely
identification of risk states during interventions in chemical protective suits. Hermetically
sealed Type 3 and higher suits create an extreme environment where zero sweat evaporation
leads to heat accumulation and rapid exhaustion of the organism. Visual inspection or
subjective perceptions of responders may not be sufficient for timely recognition of an
impending collapse. The deployment of wearable measurement systems with continuous real-
time monitoring would thus enable incident commanders to objectively assess the
physiological state and make decisions regarding rotation of personnel. This paper presents
practical tools for the implementation of telemetric monitoring, including criteria for
technology selection with emphasis on reliability and ergonomics

Key words: wearable monitoring system, physical and thermal load; physiological parameters
monitoring; CBRN chemical protective suit; technical and user aspects
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DOBROVOLNICKY SEKTOR JAKO PODPORA PRI MIMORADNYCH
UDALOSTECH VE FINSKU, BEZPECNOSTNI STRATEGIE PRO SPOLECNOST

VOLUNTEER SECTOR AS SUPPORT IN DISTURBANCES OF SOCIETY
IN FINLAND, THE SECURITY STRATEGY FOR SOCIETY

Timo Lukkarinen®”

@ Association for Protection, Rescue, Security and Safety, Republic of Finland (SPT ry).
Korespondujici autor. E-mail: timo.o.lukkarinen@gmail.com, tel.: +358 40 538 9648

Abstrakt

Ve Finsku plati v oblasti vSeobecny model zajisténi bezpecnosti. V ramci tohoto modelu se
o klicové funkce spolecnosti staraji organy verejné spravy, podnikatelska sféra a obcanska
spolec¢nost, tj. organizace a obcané, které vzajemné spolupracuji za koordinace organy verejné
spravy. Popis tohoto operac¢niho modelu je uveden napfiklad v dokumentu ,Bezpecnostni
strategie pro spole¢nost — usneseni vlady”. Kromé organizaci a sdruzeni patfi mezi aktéry pro
zajisténi vSeobecné bezpecnosti oblanské spolecnosti také neziskové organizace, spolec¢enska
hnuti a socidlni sité zaloZzené na dobrovolné Ucasti. Klicovym aktérem v oblasti bezpecnosti
spolec¢nosti je kazda osoba. Schopnost jednotlivce jednat, jakoZ i znalosti, dovednosti a postoje
posilujici bezpecnost tvori zaklad odolnosti spole¢nosti vici krizim. Vzajemna dlvéra mezi lidmi
je klicovym faktorem, ktery spole¢nost spojuje. Jednotlivec ma uUstavni pravo na bezpecnost,
ale také povinnost jednat v souladu se svymi schopnostmi tak, aby pfispival k posileni
bezpecnosti a pocitu bezpeci coby soucast komunity a spolecnosti. Prezentace predstavi
priklady individualnich akci ve prospéch vseobecné bezpecnosti.

Klicovd slova: vseobecnd bezpelnost, vSeobecny model zajisténi bezpecnosti, bezpecnostni
strategie pro spolecnost, bezpecnost spolecnosti, jednotlivec, odolnost

Abstract

A comprehensive security operating model is used in Finland. In this model the vital functions
of society are taken care of by the authorities, the business community, and civil society, such
as organizations and citizens, in cooperation coordinated by the authorities. The content of the
operating model is described, for example, in the document “Security Strategy for Society -
Government resolution”. In addition to organizations and associations, civil society’s
comprehensive security actors include social networks based on people’s voluntary
participation, non-profit organizations, and social movements. Individuals are key actors in
society’s security. Their ability to act, as well as their knowledge, skills, and attitudes that
strengthen security, form the basis of society’s resilience to crises. Mutual trust between
people is a key factor that holds society together. Individuals have a constitutional right to
security, but also an obligation to act in accordance with their abilities in a way that strengthens
security and a sense of security as part of communities and society. The presentation will
highlight examples of individual actions for the benefit of overall security.
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Key words: comprehensive security, comprehensive security operating model, security strategy
for society, society’s security, individual, resilience

Societal coverage

Civil society
Effectiveness

Business community

Public administration

Competent authority

Voluntariness
Ministry in charge Statutes  Agreements will

Reference: Security Strategy for Society. Government resolution. Publications of the Finnish
Government 2025:1.
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IN-SITU DEKONTAMINACE SINIC A CYANOTOXINU TECHNOLOGII
CAVIPLASMA V REALNYCH PODMINKACH POZARNI NADRZE

APPLICATION OF CAVIPLASMA TECHNOLOGY FOR IN SITU CONTROL OF
CYANOBACTERIAS AND CYANOTOXINS IN A FIRE WATER RESERVOIR

Blahoslav Margalek®”, Kldra Odehnalova? Pavel Stahel®, Pavel Rudolf, Radek
Horrak®, Martin Hudec®

2 Botanicky Ustav AV CR, v.v.i., Lidicka 25/27, 602 00 Brno, Ceska republika

b Ustav fyziky a technologif plazmatu, PFF, Masarykova Univerzita, Kotlatska 267/2, 611 37 Brno, CR

¢ Odbor fluidniho inZzenyrstvi Viktora Kaplana, FSI VUT, Technicka 2896/2, 616 69 Brno, Ceska republika
*Korespondujici autor. e-mail: blahoslav.marsalek@ibot.ca.cz tel.: +420 603 872 955

Abstrakt

Technologie CaviPlasma vyuZiva nizkoteplotni plazmovy vyboj v prostfedi hydrodynamické
kavitace, pfi némz vznikaji vysoce reaktivni formy kysliku, dusiku, uhliku a siry schopné ucinné
dekontaminovat vodu. Pfedchozi mezokosmové experimenty potvrdily omezeni rozvoje sinic
jiz pri osetfeni 50 % objemu vody. Nové vyvinutd jednotka s kapacitou 10 000 I/h a vykonem
8 kW byla pilotné nasazena na rybniku o objemu 300 000 m?3. Jiz druhy den po aplikaci byl
zaznamenan Ubytek sinic a po sedmi dnech jejich biomasa klesla pod hygienicky rizikovou
uroven. Vysledky potvrdily dc¢innost technologie i vyznam pfirozenych procest v sedimentech,
které podporuji rozklad poskozenych sinic. Oproti bézné pouzivanym flokulantdm predstavuje
CaviPlasma ekologictéjsi feseni, protoZze neposkozuje zooplankton ani dalsi vodni organismy.
Ekotoxikologické testy prokdazaly jeji bezpecnost pro vodni ekosystémy, a proto doporucujeme
dalsi ovérfovani technologie na vhodnych lokalitach jako perspektivniho nastroje pro potlaceni
toxigennich sinic v malych vodnich nadrzich.

Klicovd slova: kavitace, nizkoteplotni plazma, vodni kvéty sinic, dekontaminace
Abstract

CaviPlasma technology combines low-temperature plasma discharge with hydrodynamic
cavitation to generate highly reactive oxygen, nitrogen, carbon, and sulfur species for efficient
water treatment. Previous mesocosm studies demonstrated effective cyanobacterial control
when treating only 50% of the water volume. A newly developed unit (10,000 L h™", 8 kW) was
pilot-tested in a 300,000 m*® pond. Cyanobacterial abundance declined within two days, and
biomass dropped below the hygienic risk threshold after seven days. The results confirmed
both the efficacy of the technology and the contribution of natural sediment-mediated
degradation processes. Compared with conventional chemical flocculants, CaviPlasma offers a
more environmentally friendly approach, avoiding adverse effects on zooplankton and other
aquatic organisms. Ecotoxicological tests confirmed its safety for aquatic ecosystems,
supporting further field validation as a promising tool for controlling toxic cyanobacterial
blooms in small water reservoirs.

Key words: cavitation, low-temperature plasma, blue-green algal bloom, decontamination
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REAKCE, RESENI A OCHRANA PROTI HROZBAM CBRN A HAZMAT
Z POHLEDU HASICSKEHO ZACHRANNEHO SBORU CESKE REPUBLIKY

RESPONSE, SOLUTIONS, AND PROTECTION AGAINST CBRN AND
HAZMAT THREATS FROM THE PERSPECTIVE OF THE FIRE RESCUE
SERVICE OF THE CZECH REPUBLIC

Jiff Matéjka®”

2 MV-GR HZS CR, Praha, Ceska republika
*Korespondujici autor. e-mail: jiri.matejkal@hzscr.cz, tel.: +420 777 364 216

Abstrakt

Hasi¢sky zachranny sbor Ceské republiky (HZS CR) plni kli¢ovou roli pti Feseni mimoradnych
udalosti typu CBRN a HazMat a disponuje rozsahlymi silami, prostifedky i specializovanymi
kapacitami. PFispévek predstavuje statistiku téchto zdsahl se zaméfenim na uniky
nebezpelnych latek, zejména ropnych produktd, plynnych latek, kapalin a dalSich substanci.
Samostatnd ¢ast se vénuje radiaénim udélostem a systému radiaéni ochrany u HZS CR.
Pozornost se zaméri na systém rozdéleni jednotek pozarni ochrany a roli chemickych laboratofi
HZS CR, jejich pFistrojové vybaveni a schopnosti nasazeni pfi zasahu, zejména v oblasti ochrany
zasahujicich a obyvatelstva, detekce, identifikace a monitoringu latek (DIM) a nasledné
dekontaminace a zachytu unikd. Prispévek rovnéz predstavuje kapacity rescEU v ramci
mechanismu civilni ochrany UCPM, vybudované na zakladé grantové podpory, zahrnujici
Spickové mobilni pristrojové vybaveni pouZitelné v terénu. Zavér je vénovan udrzitelnosti a
rozvoji ochrany CBRN a HazMat v kontextu aktualnich bezpecénostnich rizik, rozvoji dalkového
pfenosu dat, vzdélavani a vyuziti bezpilotnich prostfedkd.

Klicovd slova: CBRN uddlosti, HZS CR, chemické laboratore, ochrana obyvatelstva, rescEU
Abstract

The Fire and Rescue Service of the Czech Republic (FRS CR) plays a key role in responding to
CBRN and HazMat emergencies with extensive personnel, resources, and specialized
capabilities. Article presents statistics on responses to hazardous substances leaks, such as
petroleum products, gases, liquids, and other substances. It also addresses radiation incidents
and the FRS CR radiation protection system. The paper focuses on the classification system for
fire protection units and the role of the FRS CR chemical laboratories, their instrumentation,
and their operational capabilities during interventions, particularly in protecting responders
and the public, the detection, identification, and monitoring of substances, and subsequent
decontamination and containment of leaks. The paper presents rescEU’s capabilities within the
UCPM civil protection mechanism, developed with grant support and comprising state-of-the-
art mobile equipment suitable for field use. The conclusion addresses the sustainability and
development of CBRN and HazMat protection in the context of current security risks, the
development of remote data transmission, training, and the use of unmanned aerial vehicles.

Key words: CBRN incidents, Fire and Rescue Service of the Czech Republic, civil protection, rescEU
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POHLED NA ZAVEDENI KONTROLNICH KAPACIT PRO CHEMICKE
ODZBROJENI VE FINSKU

PERSPECTIVES ON ESTABLISHING CHEMICAL DISARMAMENT CONTROL
CAPACITY IN FINLAND

Markku Mesilaakso *

@ Association for Protection, Rescue, Security and Safety, Republic of Finland
*Corresponding author: e-mail: markku.t.mesilaakso@gmail.com

Abstrakt

Umluva o chemickych zbranich obsahuje G¢inné mechanismy pro ovéfovani dodriovani jejich
ustanoveni. Béhem poslednich 50 let doslo k vyznamnému pokroku ve védé a technologiich,
coz nam umoznuje identifikovat a kvantifikovat stopové mnozstvi toxickych latek a jejich
rozkladnych ¢i syntetickych vedlejsich produktd, at uz dfive zndmych, ¢i dosud neznamych.

V roce 1972 predlozila finskd vlada pracovni dokument Konferenci Vyboru pro odzbrojeni
(CCD/381), v némz se uvadélo, Ze , je zapotrebi provést podstatnou pripravnou praci v oblasti
podpory védeckych poznatk(l a spoluprace pfi studiu technickych problémU souvisejicich s
ovérovanim a kontrolou chemickych zbrani v radmci Umluvy o chemickych zbranich, o niz se v
soucasné dobé jedna na Konferenci Vyboru pro odzbrojeni.” Déale se v ném uvadélo, ze ,se
ocekava, ze jednim z vysledkd projektu bude analyticka prirucka, kterd by mohla byt uZitecna
pfi ovérovacich cinnostech vnitrostatnich kontrolnich systém(, pripadnych mezinarodnich
skupin odborniki nebo jinych mezindrodnich organl pro kontrolu a monitorovani
odzbrojovani.”

Tato prezentace pojedndva o nazorech autora, jeho zkuSenostech a poznatcich ziskanych pfi
Ucasti na rozvoji finskych kapacit pro kontrolu chemického odzbrojeni. Vlastni vyzkumné
aktivity autora zahrnovaly vyvoj metod pro identifikaci chemickych bojovych latek a jejich
rozkladnych produktd pomoci spektroskopie nuklearni magnetické rezonance.

Kli¢ovd slova: Umluva o chemickych zbranich, kontrolni kapacity chemického odzbrojeni

Abstract

The Chemical Weapons Convention includes strong mechanisms for verification of compliance.
Over the last 50 years, science and technology have advanced significantly, enabling us to
identify and quantify trace amounts of toxic substances and their degradation or synthetic by-
products whether previously known or unknown.

In 1972 Government of Finland presented a working paper to the Conference of the Committee
on Disarmament (CCD/381), which stated that "There is a need for substantive preparatory
work in the field of promoting scientific knowledge and co-operation in the study of technical
problems connected with the verification and control of chemical weapons within the
framework of chemical weapons treaty now under consideration in the Conference of the
Committee on Disarmament." It further stated that “It is hoped that one of the results of the
project will be an analytical handbook, which could be useful in the verification activity of
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national control systems, of possible international groups of experts or of other international
disarmament control and monitoring organs.”

This presentation discusses author’s views, experiences and lessons learnt from participating
in development of Finnish chemical disarmament control capacity. Author’s own research
included development of methods for identifying chemical warfare agents and their
degradation products using nuclear magnetic resonance spectroscopy.

Key words: Chemical Weapons Convention, chemical disarmament control capacity.
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HAVARIE CISTERNOVEHO VLAKU V HUSTOPECICH NAD BECVOU:
NEJVETSI HAVARIE S UNIKEM BENZENU NA SVETE

TANK TRAIN ACCIDENT IN HUSTOPECE NAD BECVOU: THE WORLD’S
LARGEST ACCIDENT INVOLVING A BENZENE SPILL

Petr Mothejl ®*, Ondrej Lhotsky?

2DEKONTA, a.s., Dietovice 109, 273 42 Dretovice, Ceska republika
*Korespondujici autor. e-mail: petr.mothejl@dekonta.cz, tel.: +420 235 522 252

Abstrakt

Havarie cisternového vlaku v Hustopecich nad Becvou dne 28. 2. 2025, pfi niz v blizkosti vodnich
ploch a feky Becvy uniklo do horninového prostredi odhadem 200-300 m?3 benzenu,
predstavovala mimoradné riziko pro obyvatelstvo i Zivotni prostfedi. DEKONTA, a.s., byla
pfizvana k feSeni havdrie a ve spolupraci se slozkami IZS a dal$imi subjekty realizovala opatreni
k omezeni Sifeni benzenu v nesaturované i saturované zoné. Prispévek shrnuje havarijni
Cerpani, zachyt volné faze, izolaci ohniska, aplikaci sorpéné-reaktivnich bariér, chemickou
oxidaci a podporu biodegradace. Kombinace téchto postupl omezila dalsi Sifeni kontaminace
a umoznila postupné odstrafiovani benzenu. Vzhledem k vysokym koncentracim, toxicité,
tékavosti a hoflavosti benzenu probihaly prace za pfisnych bezpecnostnich opatfeni.

Klicova slova: benzen; havarijni zdsah,; kontaminace podzemnich vod,; sanace
Abstract

The tank train accident in Hustopece nad Becvou on 28 February 2025 released an estimated
200-300 m3 of benzene into the subsurface near several water bodies and the Becva River,
posing a major risk to the local population and the environment. DEKONTA, a.s. was called in
to support the emergency response and, in cooperation with the emergency services operating
within the Czech Integrated Rescue System and other stakeholders, implemented measures to
limit benzene migration in both the unsaturated and saturated zones. This contribution
summarises emergency pumping, free-phase product recovery, source-zone containment, the
installation of sorptive-reactive barriers, chemical oxidation, and enhanced biodegradation.
The combined approach limited further contaminant migration and enabled the gradual
removal of benzene. Given the high benzene concentrations and its toxicity, volatility, and
flammability, all work was conducted under stringent safety controls.

Key words: benzene; emergency response; groundwater contamination; site remediation
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GLOBALNI VZDELAVANI A VYCVIKY CHEMICKE BEZPECNOST]

GLOBAL EDUCATION AND CHEMICAL EMERGENCY RESPONSE
TRAINING

Ladislava Navratilova®*

? Institut ochrany obyvatelstva, Na LuZci 204, 533 41 Lazné Bohdane¢, Ceskd republika
*Korespondujici autor. e-mail: ladislava.navratilova@hzscr.cz, tel.: +420 773 789 898

Abstrakt

Pfednaska predstavi globalni rozvoj chemického vzdélavani, kterym se zabyva Poradni vybor
pro vzdélavani a osvétu (Advisory Board on Education and Outreach, ABEO) pfi Organizaci pro
zdkaz chemickych zbrani (Organisation for the Prohibition of Chemical Weapons, OPCW).
Budou predstaveny online i prezencni vzdélavaci aktivity pro zachranare, odbornou verejnost
i studenty. Druha ¢ast predndsky se presune od globalnich k lokdlnim vzdélavacim procesim,
zamérenym na vycvik pfislusnik( zachrannych slozek v oblasti reakce na unik nebezpecnych
chemickych latek. Prezentace stru¢né sezndmi posluchace s tydennim prezenénim vycvikem
pro zahraniéni specialisty poradanym doma v Ceské republice, ¢i v Africe ¢&i Jizni Americe, ktery
jiz po vice nez 25 let porada Institut ochrany obyvatelstva, drzitel ceny ,OPCW-The Hague
Award” za vzdélavani v oblasti chemické bezpecnosti

Klicovd slova: vzdéldvani, vycvik, OPCW, chemickd bezpecnost, zdchranné slozky, pfipravenost
Abstract

The contribution will present the global development of chemical education, which is being
addressed by the Advisory Board on Education and Outreach (ABEO) of the Organisation for
the Prohibition of Chemical Weapons (OPCW). Online and face-to-face educational activities
for first responders, the professional community, and students will be presented. The second
part of the presentation will move from global to local educational processes, specifically
describing training programmes for first responders dealing with hazardous chemical releases.
The presentation will briefly introduce the weekly face-to-face training for foreign specialists
— held in the Czech Republic, Africa and South America — which has been organized for over
25 years by the Population Protection Institute, winner of the 'OPCW-The Hague Award' for
global chemical safety education.

Key words: education, training courses, OPCW, chemical safety, first responders, preparedness
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VYUZITI VODIVOSTNIHO IDE SENZORU PRO DETEKCI NizZKYCH
KONCENTRACI PLYNNEHO PEROXIDU VODIKU

USE OF A CONDUCTIVITY SENSOR TO DETECT LOW CONCENTRATIONS
OF GASEOUS HYDROGEN PEROXIDE

Vladimir Obgel*, Luka$ Kralik®, Pavel Otfisal®

2 DEZA - Detekce a zachyt gkodlivin, Hochmanova 1, 62800 Brno, Ceska republika

bStatni Ustav jaderné, chemické a biologické ochrany, v. v. i., tf. Kpt. Jarose 5, 602 00 Brno, CR
° Fakulta télesné kultury, Univerzita Palackého v Olomouci, tfida Miru 117 771 11 Olomouc, CR
*Korespondujici autor. e-mail: vobsel@seznam.cz tel.: +420 603 209 001

Abstrakt

Clanek popisuje ptipravu vodivostniho IDE senzoru s detekénfi vrstvou z vodivych polymer( pro
méreni nizkych koncentraci plynného peroxidu vodiku vyvinuty firmou DEZA ve spolupraci se
SUJCHBO, v.v.i. Pro méfeni koncentrace plynného peroxidu vodiku bylo vyuZito jiz existujic
zafizeni KONDUKTOTEST s prevodnikem pro pfipojeni plandrnich senzorl s hrebinkovymi
elektrodami. IDE senzory vyuZivaji hfebinkové elektrody na nevodivém substratu pokryté
detekéni vrstvou, jejiz odpor se pfi kontaktu s chemickou latkou vyrazné méni. Po velmi
jednoduché pfripravé detekéni vrstvy na bazi polyanilinu (PANI) a polypyrrolu (PPy) umoznuje
senzor pribéznou a reverzibilni detekci peroxidu vodiku v plynné fazi. Pro detekéni vrstvu byly
zvoleny zejména vodivé polymery PANI a PPy diky dostupnosti, jednoduché pfipravé a stabilité.
Vysledkem projektu bylo podani a nasledné udéleni patentu ¢. 310476 (17. 7. 2025) s ndzvem
,ZpUsob pfipravy detekéni vrstvy vodivostniho senzoru pro stanoveni plynného peroxidu
vodiku”.

Klicovd slova: peroxid vodiku, KONDUKTOTEST, senzor, polyanilin, polypyrrol, detekce
Abstract

A paper describes the development of a conductivity IDE sensor with a detection layer made of
conductive polymers for measuring low concentrations of gaseous hydrogen peroxide,
developed by DEZA in collaboration with National Institute for NBC Protection. An existing
KONDUKTOTEST device with a converter for connecting planar sensors with comb electrodes
was used to measure the concentration of hydrogen peroxide gas. IDE sensors utilize comb
electrodes on a non-conductive substrate covered with a detection layer whose resistance
changes significantly upon contact with a chemical substance. After a very simple preparation
of the detection layer based on polyaniline (PANI) and polypyrrole (PPy), the sensor enables
continuous and reversible detection of hydrogen peroxide in the gas phase. The conductive
polymers PANI and PPy were selected for the detection layer primarily due to their availability,
ease of preparation, and stability. A project resulted in the filing and subsequent granting of
Patent No. 310476 (July 17, 2025) titled “Method for Preparing a Detection Layer of a
Conductivity Sensor for Determining Gaseous Hydrogen Peroxide.”.

Key words: hydrogen peroxide, KONDUKTOTEST, sensor, polyaniline, polypyrrole, detection
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CITLIVOSTNI MAPA VLIVU VLASTNOSTI ODEVU NA TEPELNOU ZATEZ
CLOVEKA V ZAVISLOSTI NA KLIMATU A INTENZITE CINNOST]

SENSITIVITY MAP OF CLOTHING PROPERTY EFFECTS ON HUMAN HEAT
STRAIN UNDER DIFFERENT CLIMATIC CONDITIONS AND WORKLOADS

Jan Pokorny®*, Barbora Rehak Kopeckova?, Jan Figer?

2 \lysoké uceni technické v Brné&, Fakulta strojniho inzenyrstvi, Technicka 2, 616 69 Brno, CR
* Korespondujici autor. e-mail: pokorny.j@fme.vutbr.cz, tel.: +420 541 143 282

Abstrakt

Clanek se zabyvd hodnocenim vlivu vlastnosti odévu na tepelnou zaté# ¢Elovéka pomoci
numerickych vypoctl. Pro analyzu a tvorbu citlivostnich map byl vyuzit model PHS (Predicted
Heat Strain) podle normy ISO 7933 a pro porovnani také ndastroj Prediktor tepelného stresu.
Tyto metody umoznuji hodnotit tepelnou odezvu ¢lovéka pfi rliznych klimatickych a pracovnich
podminkdch s ohledem na vlastnosti odévu, zejména jeho tepelny odpor a permeabilitu. Cilem
prace je analyzovat predpokladanou tepelnou zatéz pfi rdznych Urovnich pracovni zatéze a
klimatickych podminkach. V ramci simulaci byly ménény parametry prostredi, vlastnosti odévu,
intenzita pracovni ¢innosti a doba expozice. Vysledky ukazuji, Ze vlastnosti odévu vyznamné
ovliviiuji schopnost organismu udrZovat tepelnou rovnovahu a Ze ziskané poznatky mohou
prispét k ndvrhu a optimalizaci funkénich a ochrannych odévi pro specificka pracovni prosttedi.

Klicovd slova: ISO 7933, prodysnost odévu, tepelny odpor, ochranné odévy, tepelnd zdtéz

Abstract

This paper deals with the evaluation of the influence of clothing properties on human heat
strain using numerical simulations. The Predicted Heat Strain (PHS) model according to ISO
7933 was used for the analysis and generation of sensitivity maps, and the tool Predictor of
Thermal Stress was also used for comparison. These methods make it possible to evaluate the
human thermal response under various climatic and working conditions while considering
clothing properties, particularly thermal insulation and water vapour permeability. The aim of
this study is to analyse the predicted heat strain under different levels of physical workload and
climatic conditions. The simulations varied environmental parameters, clothing properties,
workload intensity, and exposure time. The results show that clothing properties significantly
affect the body's ability to maintain thermal equilibrium and that the obtained findings may
contribute to the design and optimization of functional and protective clothing for specific
working environments.

Key words: ISO 7933, clothing permeability, thermal resistance, protective clothing, heat strain
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RUCNI RAMANOQVSKE DETEKTORY METROHM PRO CBRN OPERACE
V POLSKU

METROHM HANDHELD RAMAN SOLUTIONS FOR CBRN OPERATIONS
IN POLAND

Kamila Pruszkowska?®, Aleg Darthel®*, Peter Barath®

@ Metrohm Polska Sp. Z 0.0., ul. Centralna 27, 05-816 Opacz-Kolonia, Poland
b Metrohm Ceska republika, s.r.o., Na Harfé 935/5c, 190 00 Prague 9, Czech Republic
*Korespondujici autor. e-mail: ales.danhel@metrohm.cz, tel.: +420 601 096 860

Abstrakt

Pfednaska predstavi pfenosné Ramanovské pfistroje dodavané spolec¢nosti Metrohm jako
praktické nastroje pro zasahy srizikem CBRN a HAZMAT v Polsku, s dlrazem na rychlou,
bezkontaktni identifikaci neznamych latek pfimo v terénu. Pfispévek se zaméfi na vyuZiti
prenosnych Raman spektrometrl pro prvni rfeseni pti zdsahu, pti ochrané hranic a kritické
infrastruktury, pri urgentnich zasazich a pfi predbéiném forenznim ¢i bezpecnostnim
screeningu, kde musi byt rychld rozhodnuti podloZena spolehlivymi analytickymi informacemi.
Zvlastni pozornost bude vénovana ru¢nim Ramanovskym pristrojiim spolecnosti Metrohm a
jejich provoznim vyhodam pro uZivatele v oblasti CBRN: bezpecné méreni pres prihledné obaly,
minimalni manipulace se vzorky, rychlé provérovani pevnych latek a kapalin a vyuZiti ovérenych
spektralnich knihoven a validovanych pracovnich postupl. Pfedndska se bude zabyvat také
dalezitymi omezenimi ruéni identifikace, véetné fluorescence, smési, vlivi obald a rizika falesné
pozitivnich Ci faleSné negativnich vysledkd, a vysvétli, jak Ize tato rizika snizit vhodnym vybérem
metody, Skolenim obsluhy a v pfipadé potfeby potvrzenim pomoci doplfikovych laboratornich
technik. Cilem je poukazat, jak mohou pfenosné Ramanovské pfistroje spolecnosti Metrohm
podpofit redlnou pfipravenost na CBRN hrozby ve vasich zemich tim, Ze propojuji pfistroje
pouzitelné v terénu s interpretovatelnymi daty, podloZzenymi analytickymi postupy a jasnym
operativnim rozhodovanim. Predndska nebude prezentovat Ramanovu spektroskopii jako
univerzalni samostatné reseni, ale ukaze, jak se mlze stat spolehlivou a praktickou soucasti
integrované strategie reakce na nezndmé chemické hrozby.

Klicovd slova: rucni Raman spektroskopy, Metrohm, CBRN, HAZMAT, identifikace v terénu,
Polsko

Abstract

This lecture presents Metrohm handheld Raman solutions as practical tools for CBRN and
HAZMAT operations in Poland, with emphasis on rapid, non-contact identification of unknown
substances directly in the field. The contribution will focus on the role of portable Raman
spectroscopy in first-response scenarios, border and critical-infrastructure protection,
emergency intervention, and preliminary forensic or security screening, where fast decisions
must be supported by reliable analytical information.
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Special attention will be given to Metrohm handheld Raman instruments and their operational
advantages for CBRN users: safe measurement through transparent packaging, minimal sample
handling, fast screening of solids and liquids, and the use of curated spectral libraries and
validated workflows. The lecture will also address important limitations of handheld
identification, including fluorescence, mixtures, packaging effects, and the risk of false-positive
or false-negative results, and will explain how these risks can be reduced by appropriate
method selection, operator training, and confirmation by complementary laboratory
techniques when required.

The aim is to demonstrate how Metrohm handheld Raman solutions can support realistic CBRN
preparedness in your countries by connecting field-deployable instrumentation with
interpretable data, defensible analytical procedures, and clear operational decision-making.
Rather than presenting Raman spectroscopy as a universal stand-alone answer, the lecture will
show how it can become a robust and practical component of an integrated response strategy
for unknown chemical threats.

Key words: handheld Raman spectroscopy, Metrohm, CBRN, HAZMAT, field identification,
Poland
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VYUZITI  RAMANOVY  MIKROSPEKTROSKOPIE K IDENTIFIKACI
MIKROORGANISMU A CHEMICKYCH AGENS

THE USE OF RAMAN MICROSCPECTROSCOPY FOR IDENTIFICATION OF
MICROORGANISMS AND CHEMICAL AGENTS

Ota Samek?®*, Jan Jezek?®, Martin Kizovsky?

2 Ustav pfistrojové techniky AV CR, v. v. i., Kralovopolska 147, 612 00, Brno, Ceska republika
*Korespondujici autor. e-mail: osamek@isibrno.cz, tel.: +420 541 514 284

Abstrakt

Rychld a reprodukovatelnd kvalitativni/kvantitativni analyza rGznych vzorkd je Zadouci
v |ékarskych, potravinarskych a biotechnologickych aplikacich. Béhem poslednich 15 let se
Ramanova spektroskopie (RS) osvédcila jako metoda také pro identifikaci mikroorganisma.
Vzorek neni nutné pripravovat pro analyzu pomoci rozpoustédel, technika je bez nutnosti
znaceni bunék a s minimalni interferenci vody. RS je proto uzndvanou analytickou technikou
pro in-situ, bezkontaktni, neinvazivni a rychlé analyzy, napt. rychlé detekce bakterii a on-line
méreni v biotechnologickych procesech. Pfedndska pojednavd o aplikacich RS pro rychlou
detekci a identifikaci vybranych B-agens. Pro vyrazné zvyseni citlivosti Ize aplikovat metodu
SERS, kterd umoznuje zachytit i stopova mnozstvi patogend. Pro zkoumani jednotlivych Zivych
bunék v kapalném prostfedi lze vyuZit tzv. Ramanovu pinzetu. Bude prezentovano i mozné
vyuZiti kompaktniho systému pro pouZziti v mobilni labolatofi. Vyzkum je podpofen projektem
BV MV CR €. VL01010042.

Klicovd slova: Ramanova spektroskopie, mikroorganismy, vyvoj experimentdlini aparatury
Abstract

Rapid and reproducible qualitative/quantitative analysis of various samples is desirable in
medical, food, and biotechnology applications. Over the past 15 years, Raman spectroscopy
(RS) has also proven itself as a method for identifying microorganisms. The sample does not
need to be prepared for analysis using solvents; the technique does not require cell labeling
and involves minimal interference from water. RS is therefore a recognized analytical technique
for in-situ, non-contact, non-invasive, and rapid analyses, such as the rapid detection of
bacteria and online measurements in biotechnological processes. This lecture discusses the
applications of RS for the rapid detection and identification of selected pathogenic agents. To
significantly increase sensitivity, the SERS method can be applied, which allows for the
detection of even trace amounts of pathogens. The so-called Raman tweezers can be used to
examine individual living cells in a liquid environment. The potential use of a compact system
for deployment in a mobile laboratory will also be presented. This research is supported by the
BV MV CR project No. VL01010042.

Key words: Raman spectroscopy, microorganism, development of experimental equipment
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HPLC V PRENOSNEM FORMATU — SOUCASNY STAV TECHNIKY
A PERSPEKTIVNI APLIKACE

HPLC IN PORTABLE FORMATE — CURRENT STATE OF THE ART AND
PERSPECTIVE APPLICATIONS

Jozef Sestdk®*, Kamila Lunerova®, Dana Moravcova?, Jakub Vanék?, Radek Janskys,
lvan Hamernik®

2 Ustav analytické chemie AV CR, Vevefi 97, Brno 602 00, Ceska republika
®SUJCHBO, v. v. i., tf. Kpt. Jaroe 5, Brno 602 00, Ceska republika
©INGOS, s. r. 0., K Nouzovu 6, Praha 143 00, Ceska republika
*Korespondujici autor. e-mail: sestak@iach.cz, tel.: +420 532 290 217

Abstrakt

Analyza smésnych vzork( rozpusténych v rozpoustédle véetné vody obvykle vyZaduje separaci
na jednotlivé slozky. Pfenosny kapalinovy chromatograf predstavuje miniaturizovanou verzi
objemnych laboratornich pfistroji HPLC (vysokoucinnd kapalinova chromatografie), které se
bézné pouzivaji v analytickych forenznich, toxikologickych nebo environmentalnich
laboratorich. Systém je zaloZen na kapilarni kapalinové chromatografii pfi tlaku do 100 MPa
s moznosti gradientové eluce a s vyuzitim komeréné dostupnych kolon a je doplnén
kompaktnim optickym UV-Vis a fluorescenénim detektorem. Pfistroj byl Uspésné testovan
na analyzu drog vcéetné syntetickych opioidl, kanabinoidd, vybusnin, toxinG ¢i PAH latek
(polycyklickych  aromatickych  uhlovodikd).  Vysledky  potvrzuji  rychlou, citlivou
a reprodukovatelnou separaci i v komplexnich matricich. Pfednaska bude zahrnovat popis
vlastnosti a moZnosti vybranych aplikaci pfenosného HPLC pro on-site analyzu, dale i vyhled
na mozné rozsireni o Ramanuv detektor pro identifikaci separovanych latek.

Klicovd slova: prenosny HPLC, analyza drog, syntetickych opioidd, kanabinoidd, explosiv
Abstract

Analysis of complex samples diluted in solvents such water is impossible without separation.
Portable HPLC represents a miniaturized version of bulky laboratory HPLC instruments —
frequently used equipment of analytical laboratories in forensic, toxicologic or environmental
field. The system is based on capillary liquid chromatography with pressure up to 100 MPa
enable of gradient elution using commercialy available columns and complemented with UV-
Vis and fluorescent detector. The instrument was successfully tested for analysis of drugs
including synthetic opioids, cannabinoids, explosives, toxins or PAHs (polycyclic aromatic
hydrocarbons). The results confirm fast, sensitive and reproductible separation even
in complex matrices. The presentation will include a description of selected appliactions
of portable HPLC systems for on-site analysis, as well as an overview of the potential for
involvement of the Raman detector for the identification of separated compounds.

Key words: portable HPLC, analysis of drugs, synthetic opioids, cannabinoids, explosives
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KOMPLEX METOD BIOLOGICKE A FYZIKALNI RETROSPEKTIVNI
DOZIMETRIE PRO RADIACNI MIMORADNE UDALOST]

A SET OF METHODS FOR BIOLOGICAL AND PHYSICAL RETROSPECTIVE
DOSIMETRY IN RADIATION EMERGENCIES

Zuzana Sinkorova @*

2\/ojenska lékarska fakulta, Univerzita obrany Hradec Kralova, Ceskd republika
*Corresponing author. e-mail: zuzana.sinkorova@unob.cz

Abstrakt

Prezentace poskytuje odborné shrnuti souc¢asnych biologickych a fyzikalnich metod dozimetrie
uréenych pro fizeni radia¢nich mimoradnych udalosti. Popisuje validaci a mezilaboratorni
porovnani metod provadéné Statnim Ustavem radiaéni ochrany a Vojenskou lékarskou fakultou
Univerzity obrany ve spolupraci s vybranym civilnim a armadnim pracovistém v Némecku.
Zaméruje se na konkrétni analytické pfistupy (cytogenetické testy — dicentrické aberrace, y
H2AX; stanoveni mikrojader), véetné metrik citlivosti, pfesnosti, limitu detekce, kalibrace a
robustnosti. opisuje protokoldrni postupy pro porovnani vysledkl, metrologickou
kompatibilitu, fizeni kvality (QA/QC) a standardizaci vystupl. Cilem prace bylo ovéreni
spolehlivosti metod, posileni institucionalnich vazeb a vytvoreni operacnich predpokladd pro
vzajemnou laboratorni podporu pfi radiacnim incidentu.

Key words: radiacni mimoradné uddlosti, dozimetrie, cytogenetické testy

Abstract

This presentation provides a technical summary of current biological and physical dosimetry
methods designed for the management of radiation emergencies. It describes the validation
and interlaboratory comparisons of these methods conducted by the State Institute for
Radiation Protection and the Military Medical Faculty of the University of Defense,
in collaboration with a selected civilian and military facility in Germany. It focuses on specific
analytical approaches (cytogenetic tests—dicentric aberrations, y H2AX; micronucleus assay),
including metrics for sensitivity, accuracy, detection limit, calibration, and robustness.
It describes protocol procedures for comparing results, metrological compatibility, quality
assurance/quality control (QA/QC), and standardization of outputs. The aim of the work was
to verify the reliability of the methods, strengthen institutional ties, and establish the
operational prerequisites for mutual laboratory support in the event of a radiation incident.

Key words: radiation emergencies, dosimetry, cytogenetic tests
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REAKTIVACNI OTISKY NERVOVE PARALYTICKYCH LATEK: KOMPLEXNI
VIZUALIZACE BAREVNOSTNI KINETIKY BIOSENZORU DETEHIT PRO
IDENTIFIKACI

REACTIVATION FINGERPRINTS OF NERVE AGENTS: COMPREHENSIVE
VISUALIZATION OF THE COLORIMETRIC KINETICS OF THE DETEHIT
BIOSENSOR FOR IDENTIFICATION

Dusan Trefilik?*, Monika Hoskovcova®*

2 Ustav ochrany proti zbranim hromadného ni¢eni, UO Brno, Vita Nejedlého, 682 01, Viyskov, CR
*Korespondujici autori. e-mail: dusan.trefilik@unob.cz,monika.hoskovcova@unob.cz, tel. 973 452 311

Abstrakt

Ellmanova metoda je klasickou metodou pro stanoveni pritomnosti inhibitord
acetylcholinesterasy. Je vSak metodou skupinovou. VyuZiti slou¢enin na bazi bispyridiniovych
aldoximu, vyuzivanych v klinické praxi jako reaktivator, umoznuje, diky rizné schopnosti
reaktivovat enzym-inhibitorové komplexy, povysit tuto metodu na selektivni. Nutna je naslednd
analyza vzdjemnych souvislosti neuronovymi sitémi. Zaroven je mozné pozorovat i dalsi
souvislosti, které jsou dany strukturou vybranych bispyridiniovych aldoxim(. Pouzity model
vyuziva hodnoceni trichromatickych hodnot ziskanych reakci na biosenzoru Detehit a vizualizaci
pomoci Toolboxu Image processing softwarového prostfedku Matlab. Tyto vizualizace
byly vyuZity pro trénink neuronové sité, kterd nabizi moZnostiidentifikace nervové
paralytickych latek typu G a V.

Klicova slova: acetylcholinesterasa, biochemickd metoda, biosensor, methoxim, nervové
paralytické latky, neuronové sité, trimethoxim

Abstract

The Ellman method is a classic approach for determining the presence of acetylcholinesterase
inhibitors; however, it is a group-selective method. The application of bispyridinium aldoxime-
based compounds, used in clinical practice as reactivators, allows this method to be enhanced
into a selective one due to their varying ability to reactivate enzyme—inhibitor complexes.
Subsequent analysis of these interrelationships using neural networks is required.
Concurrently, additional correlations dictated by the structure of the selected bispyridinium
aldoximes can be observed. The applied model utilizes the evaluation of trichromatic values
obtained from the reaction on the Detehit biosensor and visualised via the Image Processing
Toolbox of the MATLAB software environment. These visualisations were used to train a neural
network that enables the identification of G- and V-series nerve agents.

Key words: acetylcholinesterase, biochemical method, biosensor, methoxime, nerve agents,
neural networks, trimethoxime

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026
ISBN 978-80-909301-4-8 m47m


mailto:dusan.trefilik@unob.cz
mailto:monika.hoskovcova@unob.cz

HAZMAT PROTECT 2026

BIODECON, NOVE HLUBOCE EUTEKTICKE ROZPOUSTEDLO A OXIDANT
NA DEKONTAMINACI CHEMICKYCH A BIOLOGICKYCH BOJOVYCH LATEK

BIODECON, A NEW DEEP EUTECTIC SOLVENT AND OXIDIZER TO
DECONTAMINATE CHEMICAL AND BIOLOGICAL WARFARE AGENTS

Paula Vanninen®*

@ Association for Rescue, Protection, Security and Safety, Finland
* Korespondujici autor. e-mail: paula.vanninen@litqu.com, tel.: +358 400 622 069

Abstrakt

Existuje fada terénnich metod k neutralizaci chemickych bojovych latek (CWA), vétsina z nich
vSak vyuziva agresivni toxické latky. Za ucelem Feseni tohoto problému byl ve Finském institutu
pro ovéfovani Umluvy o chemickych zbranich (VERIFIN) vyvinut dekontaminaéni prostifedek
Biodecon jako ucinné a biologicky rozloZitelné feseni. Pfipravek Biodecon se sklada z hlubokého
eutektického rozpoustédla — kombinace vody, polyoll a iontovych kapalin/roztavenych soli —s
oxida¢nim Cinidlem. U rlznych sloZeni byly analyzovany rychlost rozkladu a produkty hydrolyzy
latky Novichok A-234. Vysledky ukazuji, Ze pripravek Biodecon, vyuZivajici kvartérni soli a
oxidacni cinidlo, Uspésné vyvoldva hydrolyzu jak fluoridového substituentu, tak amidinové
skupiny, ¢imz zcela preménuje A-234 na slouceniny s nizkou toxicitou.

Klicovd slova: bojové chemické Idtky, eutektickd rozpoustédla, dekontaminace
Abstract

Various field methods exist to detoxify chemical warfare agents (CWAs), but most rely on harsh,
toxic substances. To address this, the Biodecon decontaminant was developed at the Finnish
Institute for Verification of the Chemical Weapons Convention (VERIFIN) as an efficient,
biodegradable solution. Biodecon consists of a deep eutectic solvent — combining water,
polyols, and ionic liquids/molten salts — with an oxidizing agent. The degradation rate and
hydrolysis products of Novichok A-234 were analyzed across various formulations. Results
demonstrate that Biodecon, utilizing quaternary salts and an oxidizer, successfully induces
hydrolysis of both the fluoride substituent and the amidine moiety, fully converting A-234 into
low-toxicity compounds.

Key words: chemical warfare agents, eutectic solvents, decontamination
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BIENZYMATICKY SYSTEM PRO STANOVENI NERVOVE PARALYTICKYCH
LATEK

BIENZYMATIC SYSTEM FOR THE DETERMINATION OF NERVE AGENTS

Jifi Zeravik?*, Monika Hoskovcova?

2 Ustav ochrany proti zbranim hromadného ni¢eni, UO Brno, Vita Nejedlého, 682 01, Vy$kov, CR
*Korespondujici autofi. e-mail: jiri.zeravik@unob.cz, tel.: +420 973 452 314

Abstrakt

Soucasné trendy v oblasti biosenzoriky sméruji k vyvoji multikanalovych systém umoznujicich
nejen detekci, ale také identifikaci analyt(. V této praci je predstaven bienzymaticky systém
uréeny pro stanoveni nervové paralytickych latek (NPL), vyuZivajici karboxylesterazu jako
biorekogni¢ni prvek a acetylcholinesterazu jako koncovy detekéni element. Princip metody je
zaloZen na porovnavani odezvy obou kanall pfi rliznych stupnich redéni vzorku a nasledném
vyhodnoceni ziskaného profilu odezvy. Jako modelové analyty byly pouzity latky skupiny G (GB,
GD, GF), V (VX) a série A (A-234). Pro zpracovani dat byla vyuZita analyza hlavnich komponent
(PCA), ktera umoznila rozliseni jednotlivych NPL na zakladé charakteristického enzymového
fingerprintu. Vysledky naznacuji, Ze navriené usporadani predstavuje perspektivni pfistup
k rychlé orientacni identifikaci nervové paralytickych latek a mdze byt zakladem pro vyvoj
jednoduchych prenosnych bioanalytickych systém vyuzitelnych v terénnich podminkach.

Klicovd slova: nervové paralytické Iatky, acetylcholinesterdza, karboxylesterdza, biosenzor, PCA

Abstract

Current trends in biosensor development are focused on multichannel systems enabling
not only analyte detection but also identification based on characteristic response patterns.
This work presents a bienzymatic system for the determination of nerve agents (NAs),
employing carboxylesterase as a biorecognition element and acetylcholinesterase as the final
detection component. The principle of the method is based on comparing the responses of
both channels at different sample dilutions and subsequent evaluation of the resulting
response profile. Nerve agents from the G-series (GB, GD, GF), V-series (VX), and A-series (A-
234) were used as model analytes. Principal Component Analysis (PCA) was applied for data
processing and enabled discrimination among individual nerve agents based on their
characteristic enzymatic fingerprints. The obtained results indicate that the proposed system
represents a promising approach for the rapid preliminary identification of nerve agents and
may serve as a basis for the development of simple portable bioanalytical systems applicable
under field conditions.

Key words: nerve agents, acetylcholinesterase, carboxylesterase, biosensor, PCA
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SNIZENi ZDRAVOTNICH RIZIK HASICU — PROSTREDKY OCHRANY
POVRCHU TELA PROTI PRUNIKU ZPLODIN HORENI S VYUZITIM
NANOKOMPOZITNICH MATERIALU

REDUCING THE HEALTH RISKS OF FIREFIGHTERS — PROTECTING THE
BODY SURFACE AGAINST THE COMBUSTION PRODUCTS PENETRATION
USING NANOCOMPOSITE MATERIALS

Jifi Chrastek®”, Pavel Castulik®, Luka$ Kralik?, Jakub Vanék®, Kamila Lunerova® ,
Markéta Weisheitelova®, Jifi Kozeluh®, Michaela Serdkova®

@ Dekonta, a.s., Dfetovice 109, 273 42 Stehelceves

bStatni Ustav jaderné, chemické a biologické ochrany, v.v.i.,, Kamenna 71, 232 61 Milin
¢GoodPro s.r.o. Dukelska 1247, 334 01 Prestice

*Korespondujici autor. e-mail: jiri.chrastek@dekonta.cz, tel.: +420 739 047 397

Abstrakt

Soucasny stav preventivni ochrany hasicl proti priniku zplodin hofeni na povrch téla vyzaduje
pozornost nového technologického feSeni ochrannych prvkl zdsahovych odévi a ochrannych
kukel. Prispévek se zaméfuje na experimentdlni vyvoj prvkd ochrany povrchu téla proti
zplodindm hoteni s vyuzitim textilnich kompozitl s nanovldkennymi a adsorpénimi uhlikovymi
vrstvami pro filtraci prachovych ¢&astic, aerosoll, par a plyn0 pfi zachovani ochrannych
vlastnosti proti plamenu a sdlavému teplu. Popisuje moZnosti zdokonaleni konstrukce
ochrannych odévl pro hasice proti priniku zplodin hofeni na netésném rozhrani mezi spodnim
dilcem kabatu a kalhot, spojenim rukavic s rukdvy a napojenim nohavic s obuvi. Naznacuje
zvySeni ochranného faktoru a prinos nové ochranné kukly chranici pfevazné oblasti pokozky na
hlavé, obliceji, krku a horni ¢asti téla.

Klicovd slova: zdsahovy odév a kukly pro hasice, aerosol, adsorpéni uhlikovad textilie, nanovldkno
Abstract

The current state of preventive protection for firefighters against the penetration of
combustion products onto the skin requires attention to be paid to the new technological
design of protective elements in firefighting clothing and protective hoods. This poster focuses
on the experimental development of elements to protect the body surface against combustion
products, utilising textile composites with nanofibre and adsorbent carbon layers for the
filtration of dust particles, aerosols, vapours and gases, whilst maintaining protective properties
against flame and radiant heat. It describes possibilities for improving the design of protective
clothing for firefighters to prevent the penetration of combustion products at the unsealed
interface between the lower part of the jacket and the trousers, by connecting the gloves to
the sleeves and the trouser legs to the footwear. It suggests an increase in the protection factor
and the benefits of a new protective hood designed primarily to protect the skin on the head,
face, neck and upper body.

Keywords: firefighters’ protective clothing a hoods, aerosol, activated carbon fabric, nanofibre,
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ICRR 2027 V CESKE REPUBLICE: PRIPOJTE SE KE SVETOVE SPICCE
VE VYZKUMU ZARENI A UTVAREJTE BUDOUCNOST RADIOBIOLOGIE

ICRR 2027 IN THE CZECH REPUBLIC: JOIN WORLD-LEADING RADIATION
SCIENCE AND SHAPE THE FUTURE OF RADIOBIOLOGY

lva Falkova®®, Martin Falk®®*

2 Biofyzikalni Ustav ACCR, v.v.i., Kralovopolska 135, 612 00 Brno, Ceska republika
b Spole¢nost pro radiobiologii a krizové planovani CLS J.E. Purkyné, Kralovopolska 135, 612 00 Brno
*Korespondujici autor. e-mail: falk@ibp.cz, tel.: +420 728 08 40 60

Abstrakt

Mezindrodni kongres o vyzkumu zafeni (ICRR-2027) se poprvé v historii uskuteéni v Ceské
republice. Pordda jej Spole¢nost pro radiobiologii a krizové planovani CLS J. E. Purkyné a
probéhne v Brné 20.-25. Cervna 2027. ICRR-2027 (icrr2027.org) spoji svétovou komunitu
zabyvajici se vyzkumem a aplikacemi ionizujiciho zafeni na nejvyznamnéjsim svétovém féru,
které se kona jednou za Ctyfi roky a pritahuje az 2 000 odbornik(i — jde o obdobu olympiady v
radiacnich védach. Kongres nabizi ¢eskym vyzkumniklm, odbornikiim, studentim a zacinajicim
védclm jedinecnou pfileZitost prezentovat svou praci, navazat kontakty s pfednimi experty a
podilet se na Spickovém vyzkumu v oblastech fyziky, chemie a biologie zareni, dozimetrie,
radioterapie, kosmického zareni, radiacni a CBRN ochrany Ci energetiky. Pestry program,
tematické sekce, sympozia a iniciativy pro kariérni rozvoj podpofi interdisciplinarni spolupraci i
propojeni akademické sféry s priimyslem. Starite se soucasti této historické udalosti a pomozte
utvaret budoucnost radiacnich véd.

Klicova slova: Mezindrodni kongres o vyzkumu zareni (ICRR-2027), icrr2027.org, Spolecnost pro
radiobiologii a krizové pldnovdni Ceské Iékarské spolecnosti J. E. Purkyné, radiaéni ochrana

Abstract

For the first time in history, the International Congress on Radiation Research (ICRR-2027) will
be held in the Czech Republic, organized by the Society for Radiobiology and Crisis Planning of
the Czech Medical Association of J.E. Purkinje Brno next year (June 20—25, 2027). ICRR-2027
(icrr2027.0org) will bringing together the global community engaged in research and application
of ionizing radiation at the world's leading quadrennial forum — an exceptional scientific
Olympiad projected to attract up to 2,000 participants. This congress offers Czech researchers,
experts, students, and early-career scientists a unique opportunity to present their work,
network with leading experts, and participate in cutting-edge research in the fields of radiation
physics, chemistry, and biology; dosimetry; radiation therapy; cosmic rays; radiation and CBRN
protection; and energy. A diverse program, thematic sessions, symposia, and career
development initiatives will foster interdisciplinary collaboration and strengthen ties between
academia and industry. Be part of this historic event and help shape the future of radiation
sciences.

Key words: International Congress on Radiation Research (ICRR 2027), icrr2027.org, Society for
Radiobiology and Crisis Planning of the Czech Medical Assoc. of J. E. Purkinje, rad. protection.

© SUJCHBO, v. v. i., Kamennd, Ceska republika, 16.-17. 9. 2026
ISBN 978-80-909301-4-8 m52m



HAZMAT PROTECT 2026

ZMENY VE VNIMANI VIZUALNICH PODNETU VLIVEM TEPELNE ZATEZE
U OSOB PRACUIJICICH V OOP MERENIM ELEKTRODERMALNI AKTIVITY

CHANGES IN PERCEPTION OF VISUAL STIMULI DUE HEAT STRESS
AT USERS OF PERSONAL PROTECTIVE SUITS USING EDA METHOD

Michal Masin®*, David Kaiser?, Vladimira Fialova®

2 Statni Ustav jaderné, chemické a biologické ochrany, v. v. i., Kamennd 71, 262 31 Milin, Ceska republika
*Korespondujici autor. e-mail: masin@sujchbo.cz, tel.: +420 318 620 740

Abstrakt

Zména kognitivnich funkci osob po zatézi v OOP byla detekovdana metodou méreni
elektrodermalni aktivity kiZze (EDA) pomoci systému BIOPAC MP 200 vybaveného modulem
PPGED-R. Testovaci osoby pred vystavenim tepelné zatézi sledovali na obrazovce sérii fotografii
o délce 10 minut, nasledné vykonali fyzickou zatéz v ochranném odévu pfi teploté 35 °C a poté
opét 10 minut sledovali stejnou sekvenci fotografii jako pred fyzickou zatézi. Fotografie
sestavaly ze tfi kategorii dle emoci, které by mély vyvolavat (pozitivni, neutraini a negativni).
Vysledky ukdzaly, Ze pred fyzickou zatézi byl pocet signalll EDA pfifaditelnych k jednotlivym
fotografiim vyrazné vyssi neZ na konci testu a zaroven na konci testu se zvysilo zastoupeni
signall atributovanych k fotografiim s negativnim emocnim ndbojem. Tyto vysledky v souladu
s jinymi studiemi a potvrzuji, Ze se vlivem tepelné zatéZe méni pozornost, respektive se
pozornost omezuje zejména na podnéty, které pro lidskou mysl reprezentuji nebezpedi.

Klicovd slova: tepelnd zdtéz, kognitivni funkce, elektrodermdini aktivita
Abstract

Changes of the cognitive functions of probands after heat stress while wearing personal
protective equipment (PPE) were assessed by measuring electrodermal activity (EDA) using a
BIOPAC MP 200 system equipped with a PPGED-R module. Prior to heat stress exposure, test
subjects viewed a 10-minute series of photographs on a screen; they then performed physical
exertion in protective clothing at a temperature of 35°C, followed by a second 10-minute
viewing of the same photograph sequence. The photographs fell into three categories based
on the emotions they were intended to elicit: positive, neutral, and negative. The results
showed that the number of EDA signals associated with individual photographs was significantly
higher before physical exertion than at the end of the test; conversely, the proportion of signals
attributed to photographs with negative emotional content increased by the end of the test.
These findings align with other studies, confirming that heat stress alters attention—specifically
by narrowing it to stimuli that the human mind perceives as dangerous.

Key words: heat stress, cognitive functions, electrodermal activity
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KINETIKA ELIMINACE A INTERNI DOZIMETRIE CESIA-137 A KOBALTU-60
PRI POUZITI NANOCASTIC PRUSKE MODRI'V MYSIM MODELU

INTERNAL DOSIMETRY AND DECORPORATION KINETICS OF CS-137 AND
CO-60 USING NANO-PRUSSIAN BLUE IN A MURINE MODEL

Erik Rajchl®”, Zuzana Sinkorova®, Lenka Andrejsova®, Jana Cizkova® Ingars
Reinholds®, Ugis Eismonts®, Andris Actins®

2 UOPZHN, Univerzita obrany, Vita Nejedlého 1, 682 01 Vy3kov, Ceskd republika

b Fakulta vojenského zdravotnictvi, Univerzita obrany, Tfebe$ska 1575, 500 01 Hradec Kralové, CR
¢ Faculty of Medicine and Life Sciences, University of Latvia, Jelgavas iela 1, Riga, Latia
*Korespondujici autor. e-mail: erik.rajchl@unob.cz, tel.: +420 601 501 660

Abstrakt

Vnitfni kontaminace radionuklidy Cs-137 a Co-60 predstavuje vyznamny problém radiacni
ochrany. Urychleni eliminace radionuklidd z organismu je zasadni pro snizeni vnitfni
radionuklidové zatéze a vysledné radiacni davky po inkorporaci. Studie hodnotila U¢innost
nanocasticové formy Pruské modfi (Nano-PB, NP1) u mysi po experimentdlni vnitini
kontaminaci. Mysi lé¢ené Nano-PB byly porovnavany se skupinami [é¢enymi Radiogardase®-Cs
a PBS po intragastrickém podani Cs-137 a Co-60. Kinetika eliminace radionuklid( byla sledovéana
po dobu 96 hodin. Analyza biokinetiky prokazala urychlenou eliminaci po |é¢bé Nano-PB ve
srovnani s konvencni terapii. Vyssi Ucinnost Nano-PB vedla ke sniZzeni vnitini radionuklidové
zatéZe a naznacila potencial pro redukci vazané efektivni davky po kontaminaci. Vysledky
ukazuji potencialni vyuziti Nano-PB v radiacni ochrané a interni dozimetrii.

Klicova slova: nanocldstice Pruské modri, dekorporace, biokinetika radionuklidd, vnitini
kontaminace, radiacni ochrana

Abstract

Internal contamination by radionuclides such as Cs-137 and Co-60 represents a significant
challenge in radiological protection. This study evaluated the efficacy of a nano-particulate
form of Prussian Blue (Nano-PB, NP1) in a murine model following experimental internal
contamination. Mice treated with Nano-PB were compared with groups receiving
Radiogardase®-Cs and PBS controls after intragastric administration of Cs-137 and Co-60.
Radionuclide elimination kinetics were monitored over 96 hours. Biokinetic analysis
demonstrated accelerated elimination following Nano-PB treatment compared with
conventional therapy. The enhanced efficacy of Nano-PB reduced internal radionuclide burden
and indicated potential for lowering committed radiation dose after contamination. These
findings suggest potential applications of Nano-PB in radiological protection and internal
dosimetry

Key words: Prussian Blue nanoparticles, decorporation, radionuclide biokinetics, internal
contamination, radiation protection
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OKAMZITA A SPOLEHLIVé DETEKCE A IDENTIFIKACE
NEBEZPECNYCH LATEK

Novy ruéni Ramanuv spektrometr s laserem 1064 nm
Okamzita identifikace neznamych latek v terénu - kontaktné i z bezpecné vzdalenosti

Rigaku lcon-X je ruéni Ramantv spektrometr nové generace urceny pro

rychlou identifikaci chemickych latek pfimo v misté zasahu. - A v,
Laser s vinovou délkou 1064 nm vyrazné potlacuje \ o ;
fluorescenci, a umoZriuje tak spolehlivé analyzovat také \; A
barevné, znecisténé nebo obtiZné méfitelné vzorky. J

* Kontaktni i distancni ,stand-off" analjza podezrelych latek

« Identifikace narkotik, vybusnin, prekurzord, CWA a toxickych |
pramyslovych chemikalii ‘ 50782-69-9 |
» Spektralni knihovna s vice neZ 13 250 latkami
» Automaticka analyza smési aZ péti sloZek [
» Méreni ltek pFes prisvitné obaly bez otevirani a odbéru vzorku + ball
probe sonda

 Rychlé zpracovani vysledkd primo v terénu

* Robustni provedeni IP68 a MIL-STD-810H

* Velky dotykovy displej a podsvicena klavesnice pro préci v rukavicich

« Integrovana kamera, GPS a bezdratovy pFenos dat

* Vymeénitelna baterie za provozu - hot-swap

Informace na www.bas.cz/icon-x

Rucni rentgenovy Backscatter

zobrazovac 140 / 160 kV

Kompaktni rucni systém pro rychlé a
neinvazivni odhalovani drog, vybusnin, zbrani a
dalSiho kontrabandu ukrytého ve vozidlech,
zavazadlech, sténach a konstrukcnich dutinach.

* Vykonny rentgenovy zdroj 140 nebo 160 kV
 Zobrazeni organickych materiali a skrytych pfedmétd v
rediném case

» Penetrace zpétného rozptylu aZ pres 13 mm oceli
Integrovany 7" Full HD dotykovy displej citelny na slunci
* Nizka hmotnost necelych 5,5 kg véetné baterle

* VydrZ baterie vice nez 8 hodin a vyména za provozu

» Al nastroje pro automatickou detekci vybranych hrozeb

- Volitelné funkce pro detekci clova, radionuklidi a m ®
materialovou diskriminaci 35 Iet na tfh u

Informace na www.bas.cz/raven Rudice s.r.o.

Pro vice informaci kontaktujte distributora pro CR a SR: BAS Rudice s.ro.
tel: +420 541126 090 | www.spektrometry.cz | email: bas@bas.cz Www. bas’ cz
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QO CHROMSERVIS

WatchGas SST Range: Komplexni reseni pro
osobni detekci plyn(

Rada SST (Smart Safety Technology) spoleénosti WatchGas
predstavuje moderni ekosystém prenosnych detektorl plynd,
dokovacich stanic a nastroji pro spravu zafizeni. Je navriena pro
primyslové provozy, energetiku, petrochemii, vodohospodarstvi,
logistiku i servisni organizace, kde je klicova ochrana pracovnik( pred
nebezpecnymi koncentracemi toxickych a horlavych plyng.

Hlavni prvky SST reseni
SST1 / SST1E
¢ Jednoplynové osobni detektory pro H»S, CO, O, a SO,.

e Dostupné v servisovatelném i bezudrzbovém provedeni s
Zivotnosti az 2 aZ 3 roky.

e Nizké provozni ndklady, jednoduché pouzivani a vysoka
odolnost pro narocné pracovni podminky.

SST4 Micro, Mini a Pump

e Viceplynové detektory pro monitorovani az c¢tyf plynd
soucasne.

¢ Vhodné pro vstupy do uzavienych prostor, pramyslové provozy
a aplikace vyZadujici kontinualni monitoring.

e Verze Pump umoznuje odbér vzork(l z obtizné pristupnych
mist.

SSTS5

e Viceplynovy detektor pro 5 plynt
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O cHROMSERVIS gas

SST Dock

¢ Automatizovana dokovaci stanice pro bump testy, kalibrace a
spravu zafizeni.

e Zajistuje rychlé ovéreni provozuschopnosti detektor(l a sniZuje
administrativni zatéz.

RTR Software a Device Link App

e Centralizovana sprava flotily detektora.

e Evidence kalibraci, alarm{, expozic a provoznich dat.

e Kontrola dodrZovani predpisl, auditl a preventivni udrzby.
Klicové prinosy pro uzivatele

e ZvySeni bezpecCnosti pracovnikl diky rychlé a spolehlivé
detekci nebezpecnych plynd.

e Automatizace kontrol, kalibraci a dokumentace.
e Prehled o stavu zarizeni v redlném case.

o Skdlovatelné fe3eni od jednotek pfistrojd aZ po rozsahlé
pramyslové provozy.

Jeden ekosystém, kompletni kontrola

Filozofie SST spociva v propojeni osobnich detektort, dokovacich stanic
a softwarové platformy do jednotného systému. Vysledkem je vyssi
Uroven bezpecnosti, jednodussi sprava zafizeni a kvalitni data pro
rozhodovani bezpecnostnich a provoznich manazera.

O cHROMSERVIS

Autorizovany distributor WatchGas pro Ceskou republiku.
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Kompletni reseni
pro CBRNe analyzu

Identifikace neznamych latek, véetné smési, par a plynd (Raman, SERS
Raman, FT-IR, NIR, Stand OFF Raman a pasivni Stand OFF FT-IR, ED XRF).

Detekce stopovych obsaht na povrsich a v ovzdusi (FT-IR, mobilni
hmotnostni spektrometry a mobilni GC-MS, on-line MS")

Ruéni a ,back pack” spektrometry pro identifikaci radioizotop(
Odbér a identifikace biclogickych hrozeb
Stopova a ultrastopovéa detekce vybusnin

Zékaznicka a vyzkumna feseni,
implementace s drony
a robotickymi prostredky

IDENTIFINDER 425

ANALYTICAL & TESTING INSTRUMENTS

N\ +420 466 921 404
B4 sale@rmi.cz
@ www.rmi.cz
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Qi STARMANS

STARMANS electronics

SPECIALISTA NEDESTRUKTIVNIHO TESTOVANI
Vyzkum e vyvoj e vyroba zarizeni pro prlimysl a dopravu

mlcroncope SMOX
sic mlemcmp ; _,’ o

electron
micrfogcope 500x

s:c icrochip

www.starmans.net
ndt@starmans.cz | tel. +420 225 442 245
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Dotaznik ucastnikl konference Hazmat Protect 2026
Platny do 30. 9. 2026

Questionnaire for Hazmat Protect 2026 conference Participants
Valid until 30t September 2026

https://forms.cloud.microsoft/e/x9X4YtKagJh?origin=IprLink
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