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Objectives
• to meet you!

• to provide capacity building for regulatory risk assessment in sharing our story 

with you

• to inform about ongoing activities and tools (PARC) - opportunities to join 

community of practice

• to establish new cooperations and build on existing ones - biobank facility, human 

bio monitoring, open access research infrastructure


• 2 parts: “story of growing, new approaches and opportunities” (Katka) and 
biocides “learning by doing” crash-course (Pavla)


• questions and comments welcome!

• presentations will be shared, many slides in KaSe presentation - for inspiration 

and further reading

Mecanics



and to the 3rd regional training!

Meet the RECETOX

host of the Stockholm Convention 
Regional Centre in The Czech Republic



The RECETOX is a leading Czech research institute covering a broad range of basic and applied 
research on toxic compounds in the environment and their effect on human health. 

Functions of RECETOX: 
• Research activities 
• Education programmes 
• Open-Access Research Infrastructure 
• Science to Policy and Society platforms (National Centre for Toxic Compounds, Stockholm 

Convention Regional Centre for Capacity Building and the Transfer of Technology) 
• Application of research results

RECETOX in Brief

RECETOX  
Faculty of Science  
Masaryk University 
Brno, Czech Republic
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BRNO
city for life

sciencearchitecturehistory culture

BRNO- Bohunice campus



40 years - on the way 
to a healthy future

studying the relationship between humans 
and the environment, with a particular focus 
on the environmental and health risks 
associated with toxic substances.

RECETOX in a glimpse - keywords and selected numbers

175

Research staff

22

Research groups

60

PhD students

3

RI Core 
facilities

3

Science to Policy 

Platforms 
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Study 

programmes
1983 – 1993: POLLUTION

1993 – 2003: EXPOSURE, HAZARD, RISK

2003 – 2013: SAFETY and SCIENCE-to-POLICY

2013 – 2022: HUMAN HEALTH
2023 – …… : EXPOSOME, partnerships and networks           



BRNO
city for life

sciencearchitecturehistory culture

Modern campus and state of the art facilities in Brno Bohunice, CZ



ABOUT 

Stockholm Convention Regional Centre 
for Capacity Building and the Transfer 
of Technology in the Czech Republic

• Hosted by the RECETOX + uses its 
capacity


• established in 2007 

• endorsed in 2009 + successfully evaluated 

in 2013, 2015, 2019 and 2023 (mandates 
extended for additional 4 years)


• provides support to the Stockholm 
Convention on POPs contracting Parties 
(countries) in its geographical region of 
the Central and Eastern Europe and 
beyond*.


• chemicals management and management 
of wastes containing toxic chemicals by 
providing training, capacity building, 
expertise support in a number of fields


** We cover issues related to chemicals management, exposome research, monitoring, legal and institutional arrangements and governance including 
synergies. We support the work under Basel, Rotterdam, Stockholm and Minamata Conventions, SAICM and new Global Chemical Framework and 
negotiations of the Science Policy Panel (UNEA resolution 5/8) and also partly the INC process for the plastics treaty (UNEA resolution 5/14).

Our mission is to provide technical assistance, build 
capacities to implement the Stockholm Convention 
on POPs and to protect the planet for future 
generations by combatting global environmental 
challenges and address triple planetary crises



Support in the wider European region (WHO region)

WHO Collaborating Centre for Chemical Exposure and Risks


• RECETOX officially endorsed in January 2023 for 4 years, working in WHO 

European region and also globally


Workplan and topics of collaboration with WHO:


• assistance and technical support on assessment of exposure to chemicals 

of public health concern with the main focus on human biomonitoring


• addressing emerging and other policy issues relating to chemical safety


• laboratory capacity building


Specific new requests for support: 

Minamata convention on Mercury - use RI - data warehouse for mercury HBM, 

lectures, trainings, governance case study, update of the National Action Plan - Czech Republic









Environmental	exposure	and	modelling

	 Multiresidual	assessment	of	toxic	mixtures	

	 Internal	exposure	of	population	to	chemical	mixtures	

	 Environmental	exposures	in	local,	regional	and	global	context	

	 Linking	internal	and	external	exposures	through	modelling	

Adverse	Outcome	Pathways:	from	exposure	to	health

	 Aquatic	and	soil	toxicology

	 Biotechnology	tools	for	mechanistic	toxicology	

	 Uncovering	toxicological	events	beyond	priority	health	outcomes	

	 Building	adverse	outcome	pathways	and	AOP-based	models	

Environmental	Epidemiology

	 Development	of	the	omics	approaches	

	 Systemic	hallmarks	of	adverse	health	outcomes	

	 Biomarkers	of	susceptibility	and	effect	

	 Development	of	methods	for	integrative	analysis	of	omics	data	

Chemical	Tools	for	Diagnostics	and	Therapy

	 Phototriggers	of	signaling	molecules	

	 Photoactivatable	compounds	and	fluorescent	tags	for	biology	

	 Nanocarriers	

Protein	Engineering

	 Assessment	of	the	biomembrane	composition	

	 Development	of	microfluidic	chips	

	 Effects	of	pathogens	

	 Development	of	diagnostic	kits	

MONET	monitoring	networks

CELSPAC	population	studies

Biobanking	facility


Trace	Analytical	Laboratory

Omics	laboratories


Toxicology

Photochemistry

Microfluidics


IT	platforms,	databases	and	information	systems

Bioinformatics	and	Biostatistics

Research	Infrastructure

Research Programmes and Infrastructures
Research	Programmes

Detailed information see 
slides 15 - 37 

Detailed information see 
slides 15 - 37 



Complimentary slides - Researchers (15-37)



Human	exposome:	Bottom-up	vs.	Top-down	Exposomics

Rappaport SM. J Expo Sci Environ Epidemiol 21:5–9 (2011).

2	MSCA	grants

Joint	PhD	with	University	of	Rennes



ISAB	2022	

Human	[chemical]	exposome
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Research	goal:

Development	and	application	of	the	human	exposome	concept

Comprehensive	&	systematic	identification	of	chemical	exposure	agents	in	human	
population	&	association	with	disease	(e.g.	fertility	&	metabolic	disorders)	

Major	projects:

• H2020	ATHLETE

• H2020	EXPANSE	

• Horizon	Europe	PARC	

• Horizon	Europe	DISCERN

• Horizon	Europe	ENDOMIX

• ESIF	SALVAGE



External	exposome
Research	goal:

Assessment	of	spatial	and	temporal	trends	in	chemical	exposure	of	the	
environment	and	human	population	–	shift	to	human	data

PARC	WPs	7	and	8

Large-scale	data	collection	and	interpretation,	uncertainty	assessment

Science-to-policy

Guidance on the 
Global Monitoring 
Plan for Persistent 
Organic Pollutants


January 2025



Chemical	Pollutants	and	Human	Exposure	Routes

Lisa MelymukResearch Focus -Tools and strategies to understand human 
exposure to chemical compounds

- Link chemical policy with chemical use and exposures to better 

understand the influence of policy actions on chemical exposures

- Link chemical use and exposure modeling with toxicity to prioritize 

chemicals for further study, regulation

- Improve our understanding of the behavioural variables in our human 

exposure – how do individual consumer choices impact our 
exposures/what is the balance between regulation, external 
environment and lifestyle in chemical exposures

Current projects


INQUIRE – Improving indoor air quality and health: identification of chemical and 
biological determinants, their sources, and strategies to promote healthier homes in 
Europe – Horizon Europe (2022-2027) – WP leader


PARC – WP6 T6.4.3 - Developing databases and analytical testing methodology for 
chemicals in materials and articles (with Martin Scheringer)


MSCA Fellowship (Veronica van der Schyff)
Timeline of major policy actions on PCBs in the USA, Canada, and Czechia 

and in the Stockholm Convention. 
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Chemical	Pollutants	and	Human	Exposure	Routes

80



Aims:	

• Characterization	of	distributions,	long-range	transport	potential	

and	paths	of	organic	pollutants	(i.e.,	polycyclic	aromatic	
compounds,	pesticides)	


• Determination	of	inhalation	bioaccessibility


Methodology:	field	measurements,	chemical	analysis,	modelling


Achievements:

• PESPAT	project:	Simultaneous	sampling	at	29	rural,	mountain	and	

coastal	sites	across	Europe	and	the	European	Arctic


• Studied	formation	of	nitro-PAHs	in	regionally	transported	plumes	
(ca.	400	km,	Eastern	Mediterranean)


Chemodynamics	of	environmental	pollution

Cooperations	with:	Actris	RI,	Max	Planck	Institute	for	Chemistry	(DE),	Aristotle	U		
Thessaloniki	(GR),	Czech	Hydromet	I	(CZ),	NILU	Oslo	(NO)	(and	others)

Gerhard	Lammel



Chemodynamics	of	environmental	pollution

Cooperations	with:	University	of	South	Bohemia	in	České	Budějovice,	NORMAN	association,	International	
Commission	for	the	Protection	of	the	Danube	River	(ICPDR),	NIVA	(Norway)	and	others

Aim:	Investigation	of	the	relationship	between	concentrations	of	
hydrophobic	organic	contaminants	(HOCs)	in	freshwater	fish	at	
different	trophic	levels	and	in	water	using	passive	sampling

Methodology:	field	measurements,	passive	sampling	in	water	and	
fish,	chemical	analysis	

Achievement:	The	trophic	magnification	in	freshwater	food	chains	
rarely	amplifies	levels	of	persistent	HOCs	in	fish	above	those	in	the	
surrounding	environment.		

Aim:	Analytical	and	bioanalytical	assessments	of	organic	
micropollutants	in	the	Danube	River	using	a	combination	of	passive	
sampling,	bioassays	and	non-target	screening

Methodology:	field	measurements,	passive	sampling	in	water,	target	
and	suspect	screening	chemical	analysis,	bioanalytical	tools

Achievement:.	Identification	of	toxicity	drivers	in	complex	mixtures.

Branislav	Vrana

Aim:	Setting	up	the	AQUA-MONET	Network	for	global	monitoring

Methodology:	field	measurements,	passive	sampling	in	water,	target	
and	suspect	screening	chemical	analysis

Achievement:	Setting	up	the	baseline	for	representative	monitoring	
of	trace	organic	pollutants	in	large	water	bodies.	



Chemodynamics	of	environmental	pollution

Aim:	

Characterization	of	environmental	levels	of	POPs,	PAHs,	flame	
retardands,	microplastics

Air-sea	and	air-soil	cycling	of	organic	pollutants

Enhanced	collaboration	and	capacity	building	in	South	America

Methodology:	field	measurements,	chemical	analysis	and	modelling



	Pharmacokinetic	modeling	research	group	–	RECETOX	–	ETH	collaboration	
Main research goals 

• Modelling of human exposure using pharmacokinetic models 


• estimation of distribution of pollutants and their time trends in 
human tissue 


• identification of dominant sources of exposure

• intake calculation, identification of exposed population groups


• Statistical analyses of human biomonitoring data


Projects

• HBM4EU


• PARC


• MSCA Global Fellowship (Brij Sharma at ETH)



	Pharmacokinetic	modeling	research	group	

Achievements

• Characterization of exposure to PCBs of Czech and Slovak children

• Characterization of time trends of human exposure to phthalates  

and phthalate replacements

• Review of all globally available data on human exposure to mercury,  

quantification of levels and trends of human exposure to mercury globally

• Focus on Unlocking India’s potential



	Pharmacokinetic	modeling	research	group	
Science-to-policy interface

• Strategic panel on Chemical Pollution


• Numerous science-to-policy papers including tw Science editorials




Environmental toxicology4	Research	groups


45	Researchers,	 
PhD	students,	

technicians


Bláha

Adamovský

Hilscherová Hofman
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+	Secondments	&	visitors	(10+	during	2024-2025)	BS
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Babica 
Sovadinová

Bajard,	Bláhová,	
Ahmad,	Dufková,	
Pelyhe,	Sehnal

	(Bittner)	

3

Novák,	Smutná,	
Toušová,	
Janečková,	
Mikušová

4

4

Sychrová,

Labohá,	Bernal	

3

2

Hochmanová,	
Chaideftou,	Šmídová,	
da	Silva,	Radomyski,	

Šudoma

3

2

2024-2025

54	papers	at	WoS 

(275	citations	w/o	self-cite)



How to (quantitatively) predict toxic effects from NAMs data? 

Chemicals	 Health

Carcinogenicity

Liver	toxicity

Reproductive	toxicity

Developmental	toxicity

…


HAZARD	ASSESSMENT

Reference	doses

New	Approach	Methodologies	(NAMs)	(e.g.,	in	vitro,	in	silico)			

?

?

AOP
MIE KEx AOKEx-1 KEx+1

Bajard	et	al.,	2023	-	https://doi.org/10.1016/j.envres.2022.114650	

(quantitative)	AOPs

https://doi.org/10.1016/j.envres.2022.114650


How to (quantitatively) predict toxic effects from NAMs data? 

Chemicals	 Health

Carcinogenicity

Liver	toxicity

Reproductive	toxicity

Developmental	toxicity

…


HAZARD	ASSESSMENT

Reference	doses

New	Approach	Methodologies	(NAMs)	(e.g.,	in	vitro,	in	silico)			

?

?

AOP
MIE KEx AOKEx-1 KEx+1

Bajard	et	al.,	2023	-	https://doi.org/10.1016/j.envres.2022.114650	

(quantitative)	AOPs

Risks,	prevention,	remediation

health	risks	(occupational,	pesticides);	
soil	and	water	quality;	environmental	

technologies

https://doi.org/10.1016/j.envres.2022.114650


NAMs and toxicity mechanisms

Pavel	Babica	and	Iva	Sovadinová

2025-2025

• 9	WoS	papers	(24	citations	/	excl.	self-citations)

• Grants	from	GAČR	(National	Science	Foundation),	Viszegrad	Fund	 

(Cyanometa),	IFER	International	Foundation	for	Ethical	Research, 
HEU	(PARC	WP5+6) 

• International	STakeholder	NETwork	(ISTNET)	on	the	road	map	for	
Developmental	and	Reproductive	Toxicity	(DART)


https://doi.org/10.1016/j.fct.2025.115241 

https://doi.org/10.1016/j.cbi.2024.111046 

https://doi.org/10.1016/j.fct.2025.115241
https://doi.org/10.1016/j.cbi.2024.111046


AOPs beyond priority outcomes: neurodevelopment

2024-2025

• 13	WoS	papers	

• Prestigious	GAČR	Expro	grant	(National	Science	

Foundation),	HEU	(PARC,	INQUIRE,	ENDOMIX) 

• ThD	assays	for	ECHA	/	EFSA	use;	 
the	OECD	Thyroid	Disruption	Expert	Group


https://doi.org/10.1016/j.aquatox.2024.107143 
Klára	Hilscherová

https://doi.org/10.1016/j.aquatox.2024.107143


AOPs beyond priority outcomes: neurodevelopment

https://doi.org/10.1016/j.aquatox.2024.107143 

NAMs for effect-based environmental monitoring

https://doi.org/10.1016/j.jhazmat.2024.133778 

2024-2025

• 13	WoS	papers	

• Prestigious	GAČR	Expro	grant	(National	Science	

Foundation),	HEU	(PARC,	INQUIRE,	ENDOMIX) 

• ThD	assays	for	ECHA	/	EFSA	use;	 
the	OECD	Thyroid	Disruption	Expert	Group


Klára	Hilscherová

https://doi.org/10.1016/j.aquatox.2024.107143
https://doi.org/10.1016/j.jhazmat.2024.133778


Advancing NAMs and AOPs for Risk Assessment

Luděk	Bláha

2024-2025

• 10	WoS	papers	

• HEU	(PARC),	Applied	grants	(AZV,	TAČR	3x,	 

OP	TAK),	Japan	CONCERT	project	(InLEDApp)


• OECD	AOPs	group,	PARC	Toxicology 	https://pubs.acs.org/doi/10.1021/acs.chemrestox.4c00223	

https://enveurope.springeropen.com/articles/10.1186/s12302-024-01015-3	

https://pubs.acs.org/doi/10.1021/acs.chemrestox.4c00223
https://enveurope.springeropen.com/articles/10.1186/s12302-024-01015-3


Ondřej	Adamovský

Gene – Environment – Health Interactions

2024-2025

• 6	WoS	papers	(52	citations	/	excl.	self-citations)

• Grants	from	GAČR	(National	Science	Foundation),	 

EU	–	PHERITALE,	PARC,	MSCA	IF	–	EPIC	


• WP5	Task	Leader	–	BPA	Alternatives 

https://doi.org/10.1016/j.envint.2024.108728

https://doi.org/10.1016/j.envint.2024.108879

https://doi.org/10.1016/j.envint.2024.108728
https://doi.org/10.1016/j.envint.2024.108879


Soil Environmental Chemistry and Toxicology

Jakub	Hofman

2024-2025

• 18	WoS	papers	

• EU	projects	PAPILLONS,	

BENCHMARKS,	SPRINT, 
SOILPROM


• (Inter)national	bodies	on	RA	of	 
plant	protection	products

https://doi.org/10.1016/j.jhazmat.2025.138942

https://doi.org/10.1016/j.jhazmat.2025.139113

https://doi.org/10.1016/j.jhazmat.2025.138942
https://doi.org/10.1016/j.jhazmat.2025.139113


Exposure and Health Risk Assessment Group (EHRA)

• PI	

• Pavel	Čupr


• Post-docs

• Ondřej	Mikeš

• Tomáš	Janoš

• Kateřina	Snopková


• PhD	students

• Soňa	Skřídlová

• Petr	Gregor

• Michal	Maliszewski

• Markéta	Průšová

• Aneta	Vrzalová



Exposure and Health Risk Assessment - Research
• Main	aim:	EXPOSOME	approach	as	a	tool	for	assessing	the	health	outcomes


• COHORTS/STUDIES:	Assessment	of	internal	biomarkers	of	effect	(DNA	damages	in	vivo,	DNA	methylation,	
EPImarkers,	Thyroid	and	Liver	Health	effects,	oxidative	stress	and	related	potential	health	risks)


• New	NEURO-degenerative	cohort	–	PD	Parkinson	diseases	and	dementia	


• Chemical	mixture	assessment	+	Modelling	their	toxicokinetic	pathways	 
in	the	human	body	for	exposure	reconstruction


• Assessment	of	External	Exposome	–	by	geocoding	and	GIS	spatial	analysis


• Assessment	of	potential	relationship	between	external	exposure	 
and	selected	health	outcomes	(pulmonary	diseases	-	asthma,	bronchitis).


• Oncological	research:	external	exposome	and	cancer	incidences		



RECETOX research infrastructure  
see EIRENE slides 52-63 and 76-85
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SANDERS Pascal
PARC Coordinator Geneva, 2025/04/30

Partnership for the 
Assessment of the Risks 
from Chemicals 



Chemicals Strategy for Sustainability towards a 
toxic-free environment

2 Overarching Goals
• Preventing harm to people and the 

planet from hazardous chemicals 
and their toxic effects

• Supporting EU Industry in the 
production of safe and sustainable 
chemicals Pollution Action Plan

Towards zero pollution for air, water and soil
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Global Objective
Consolidate and strengthen the EU's research and 
innovation (R&I) capacity for chemical risk assessment 
(CRA) to protect Human Health and the Environment 
and contribute to a non-toxic environment and a circular 
economy.

Specific Objectives

• To establish a cross-disciplinary network to set 
priorities for R&I in chemical risk assessment 

• To carry out a joint R&I programme to respond to 
the agreed priorities in Chemica Risk assessment.

• To provide access to the R&I capacities required 
to implement innovative CRA

Management and Coordination

A Common 
Science-Policy Agenda

Monitoring and 
exposure

Hazard
assessment

Innovation in  
regulatory risk

assessment

Concepts 
& toolboxes

FAIR data 
Capacities

Synergies, 
Collaborations & Awareness
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201 Partners               29 Countries                    

Domains

7 Years
05/2022-04/2029
400 M€
50/50 MS/Horizon Europe
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Rapid Response Mechanism

Next Generation Risk Assessment 
Route

Mapping of needs

Strategic Research and 
Innovation Agenda

PARC Governance and Impacts

Annual Work Plan
Annual Summary 
Reports
Projects/Case 
Studies
Tools
Dashboards
Scientific productions
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Monitoring and 
exposure

Hazard
assessment

Innovation in  
regulatory risk

assessment

Concepts 
& toolboxes

FAIR Data

Capacities

Safe and Sustainable by Design
Early Warning System
Integrative models

Human Biomonitoring
• General Population
• Workers
Environmental Monitoring

Innovative methods for 
sampling and analysis

Toxicity testing addressing data 
gaps of concern
Innovative methods and tools 
for toxicity testing and modelling
Quantitative systems toxicology 
and development of new AOPs

Integrated Approaches for Testing 
and Assessment
Integrative exposure and risk 
assessment
Review of risk assessment 
methodologies
Transposing results to regulatory risk 
assessment methodologiesJakob Van Klaveren



Scientific Impact

45

Biodiversity protection

Shift away from 
animal testing

Provide protection 
against most harmful 
chemicals

Address chemical 
pollution in the 
environment

Environment

Health effect

Human health

Monitoring methods

Risk assessment

Next Generation Risk 
Assessment
Mixtures
Human biomonitoring
Workers
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PARC activities on Mercury
Aligned studies Human Biomonitoring in General 
Population (on going)
• Protocols
• Laboratory network (QA/QC)

HBM Activities relay
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PARC activities on Mercury  
Integrated methods for Risk and Health Impact 
Assessment

• Integrative PBPK modelling
• Simulation of entire life exposure

Compared with Observed HBM data

Compared with HBM Guidance 
values

Gastellu et al, Environmental 
Research

Gastellu et al, Food and Chemical 
Toxicology
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How do we support the global framework on chemicals
Strategic Objectives 
A.    Legal frameworks, institutional mechanisms and 
capacities are in place to support and achieve the 
safe and sustainable management of chemicals 
throughout their life cycle. 
B.    Comprehensive and sufficient knowledge, data 
and information are generated, available and 
accessible to all to enable informed decisions and 
actions. 
C.    Issues of concern are identified, prioritized and 
addressed.
D.    Safer alternatives and innovative and sustainable 
solutions in product value chains are in place so that 
benefits to human health and the environment are 
maximized and risks are prevented or, where 
prevention is not feasible, minimized. 
E.    Enhanced implementation occurs through 
increased and effective resource mobilization, 
partnerships, cooperation, capacity-building, and 
integration into all relevant decision-making 
processes. 

And more…
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• PARC Contact: PARC@anses.fr 
• Coordinator: Pascal.Sanders@anses.fr
• Deputy Coordinator: Christophe.Rousselle@anses.fr

PARCopedia 
www.parcopedia.eu

www

PARC Website 
www.eu-parc.eu

PARC SSbD 
www.parc-ssbd.eu

http://www.parcopedia.eu/


ESFRI infrastructure EIRENE



RESEARCH INFRASTRUCTURE 

FOR ENVIRONMENTAL EXPOSURE RISK ASSESSMENT IN EUROPE 


(EIRENE) 


LINKING SCIENCE WITH POLICY MAKING

Jana Klánová on behalf of the EIRENE Consortium



RECETOX Research Infrastructure



Existing capacities of the RECETOX RI

RECETOX accredited laboratories (TAL)
CELSPAC population cohorts
MONET environmental monitoring 
networks
GENASIS information platforms



Organic	pollutants:


• Polychlorinated	dibenzo-p-dioxins/furans	(PCDDs/Fs)

• Polychlorinated	biphenyls	(PCBs)	–	indicator	and	dioxin-like		

• Brominated	and	organophosphorus	flame	retardants		

• Organochlorine,	cyclodiene,	and	polar	pesticides

• Polycyclic	aromatic	hydrocarbons	(PAHs),	NOx-,	and	oxy-PAHs

• hopanes	

• Perfluorinated	compounds	(PFAS)	

• Pharmaceuticals	and	cosmetic	products

• Bisphenols	

• Thyroid	hormones

Metabolites:	


• OH-PAHs

• Phthalates	metabolites	+	DINCH

• Pesticides	metabolites	+	OP	pesticides	metabolites

• UV	filters

• Mycotoxins

Toxic	metals	including	mercury	and	their	species,	trace	elements	 	 


Analysis of organic pollutants, their metabolites, trace elements, metals, and species



MONET: temporal trends in atmospheric and water levels of organic pollutants


• New sensors development  (including personal)

• Setting monitoring studies

• Data provision




CELSPAC Population Studies 

The Platform for Biomedical Research



	6,700+	of	active	participants	plus	30,000	of	PROSECO	study´s	participants

1991–2 20202019 2022 2024

CELSPAC	Population	Studies	
2015(7)

ELSPAC N	=	5,151

CELSPAC:	Young	Adults N	=	1,056

CELSPAC:	The	Next	Generation N	=	3,320

PROSECO	(COVID-19	Imunita)
N	=	30,000

HAPIEE N	=	2,302

SHARE N	=	?

CELSPAC:	The	Next	Generation	–	4MI N	=	110

–		Children	follow	up N	=	150

CELSPAC:	Parents N	=	200

2025 2026



➢ Fully	automated	processing	(HAMILTON)	and	storing	samples	(ASKION)

➢ Automated	DNA/RNA	isolation	and	Quality	control	(Perkin	Elmer	Systems)

➢ Immunological	analyses	(ALEX	–	ELISA-based	in-vitro	multiplex	allergy	chip)

➢ Clinical	chemistry	and	immunology	analyses	(ROCHE,	Sysmex)

➢ Accreditation	Swiss	label	BBMR-ERIC	and	ISO	standard	 

ČSN	ISO	20387:2021	Biotechnology	–	Biobanking	–	General	requirements	for	biobanking


Biobanking & Laboratory Methods



➢ Data	&	Biological	material 

from	the	CELSPAC	studies 

➢ Realization	of	new	epidemiological	study	 
Research	protocol 

Questionnaire	design	New	data	collection	and	analysis	 

New	sample	collection	and	analysis 

Storage	of	human	biological	samples


Services provided via OA online system
https://openaccess.recetox.cz/ 



Population Studies as a platform for excellent research

Excellent	 
research

Excellent	
publication

High-quality	data	and	
biological	material

FULLY	AUTOMATED	

BIOBANK

Totally 2024−Q2/2025

Study´s	participants 48,600 2,500

Stored	aliquots	of	biological	samples 570,000 75,000

Realesed	aliquots	of	biological	samples 27,000 6,200

Data	variables 560,000 16,000

Exported	datasets 160	datasets	with	210,000	variables 44	datasets	with	60,000	variables

Open	Access	RI	Applications 546 53

Publication	based	on	PopStudies 147,	Ø	IF	7.9 21



from environmental databases GENASIS and GMP DWH



GENASIS information system


• Data collection and 
harmonisation


• Data hosting and 
visualisation


• Data integration and 
analysis


• Sevices to UNEP, 
WHO, government and 
authorities


• Support for the GMP


https://www.genasis.cz 

https://www.pops-gmp.org 


https://www.genasis.cz/
https://www.genasis.cz/
https://www.pops-gmp.org/
https://www.pops-gmp.org/
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…to complex data integrations
• CELSPAC Admin

• CELSPAC questionnaires

• Biobanking system

• Repositories for hi-res data

• Sensitive cloud


• FAIR Data management

• Building ontologies

• Co-leading PARC data 

activities

• Leading CZ-EOSC ENV


• High-res MS data 
processing


• Sequencing data

• Integrative omics

• Leading CZ-EOSC ENV




https://www.eirene-ri.eu

Gap in the 2018 ESFRI Roadmap  



EIRENE RI: Prioritised in the 2021 ESFRI Roadmap


• Austria, Belgium, Czechia, Italy, Netherlands


• Germany, Greece, Island, Slovakia


• France, Norway, Sweden


• Finland, Slovenia, Spain, UK, US


• Cyprus, Denmark, LX, Portugal


• Australia, Canada, Japan, Switzerland


• EMBL/EBI 


Members
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Building infrastructural and human capacities in PARC 



To establish an international network that will improve global research and 
cooperation on the exposome

IHEN	Vision



Hubs: Stakeholder Engagement, ChemBio Analysis, Geospatial Sciences, Data Sciences

NEXUS: Network for Exposomics in US





SIRENE project

EIRENE	 ACTRIS

BBMRI	 AnaEE

ECRIN	 EMBRC

SHARE	 EuroBioImaging

EATRIS	 ELIXIR





Coordinating European Research Infrastructure on Human Exposome (EIRENE)


• Austria, Belgium, Czech Republic, France, Italy, Netherlands


• Germany, Greece, Island, Slovakia, Slovenia


• Finland, Norway, Sweden, Spain


• UK, US, Australia, Canada, Japan


• Cyprus, Denmark, LX, Portugal 


Member	states

A	–	chemical	(exposure)	profiling

B	–	biological	(response)	profiling

C	–	hazard	(risk)	assessment	

D	–	environmental	data

E	–	human	data

F	–	data	processing	tools	&	platforms




EIRENE PPP Horizon Europe project 


ESFRI	evaluation	2025

INFRA	DEV	EIRENE	IMP

INFRA	SERV	SIRENE



EIRENE as an opinion leader




Want to know more?

• Brochures and leaflets or website www.recetox.muni.cz 

• RECETOX Research infrastructure open access - https://www.recetox.muni.cz/en/services/for-users 


• PARC materials and website www.eu-parc.eu

http://www.recetox.muni.cz
https://www.recetox.muni.cz/en/services/for-users
http://www.eu-parc.eu


katerina.sebkova@recetox.muni.cz

Thank you for your kind attention!

Should you have questions, do not hesitate to contact me!

mailto:katerina.sebkova@recetox.muni.cz


• Sampling


• Samples preparation


• Analysis and data evaluation


• QA/QC system


• Monitoring studies


• Monitoring Networks (MONET EU and Africa, AQUA MONET) 


 

Trace Analytical Laboratory offers



Organic	pollutants:


• Polychlorinated	dibenzo-p-dioxins/furans	(PCDDs/Fs)

• Polychlorinated	biphenyls	(PCBs)	–	indicator	and	dioxin-like		

• Brominated	and	organophosphorus	flame	retardants		

• Organochlorine,	cyclodiene,	and	polar	pesticides

• Polycyclic	aromatic	hydrocarbons	(PAHs),	NOx-,	and	oxy-PAHs

• hopanes	

• Perfluorinated	compounds	(PFAS)	

• Pharmaceuticals	and	cosmetic	products

• Bisphenols	

• Thyroid	hormones

Metabolites:	


• OH-PAHs

• Phthalates	metabolites	+	DINCH

• Pesticides	metabolites	+	OP	pesticides	metabolites

• UV	filters

• Mycotoxins

Trace	elements,	heavy	metals,	species,	arsenic	species	in	urine	 	 


Analysis	of	organic	pollutants,	their	metabolites,	trace	elements,	metals,	and	species



35	000	analyses	(70%	human	samples	:	30%	environmental	samples)

Newly	used	methods	in	human	samples:

• OP	pesticides	metabolites

• UV	filters

• Mycotoxins

• Arsenic	species	in	urine

• Titanium	and	nickel	ions		

Newly	used	methods	in	environmental	samples:

• Phthalates	(GC-MS)	 

• Hopanes	(GC-MS)

• Musks	(GC-MS)

• New	CUPs	(LC-MS)

• OPFR	(LC-MS)

• New	PFAS	(LC-MS)


Artificial	samples:

• Bile	acids	and	precursors

• Mycotoxins

• Arsenic	species	in	urine

• Experimental,	pharmaceuticals	based	

on	zinc	nanomaterials	



Biomarker Analytical Laboratory

̶Quantitative	assays	of	clinically	relevant	proteins,	

including	protein	variants


̶Quantitative	multiplexed	metabolite	assays	for	

molecular	hallmarks	

̶Reproducible,	scalable	
chemical	exposure	&	
metabolite	screening	assays



̶All	resources	for	reproduction	
are	openly	shared:


̶experimental	&	analytical	SOPs

̶mass	spectral	library	resources

̶data	processing	pipelines	and	workflows

̶QA/QC	procedures	and	data	–	proof	of	
measurement	validity

Open Science

̶45	methodological	SOPs	available	



Example QA/QC of population scale studies
Study	1	=	850	samples

Study	2	=	3000	samples


Currently	
measuring	individual	
studies	of	~10,000	
samples	

Errors	tracked.	Compliance	procedures,	
aiming	for	future	accreditation.



FAIR data & best practice reporting

̶ Non-sensitive	data	is	publicly	deposited


̶ All	raw	data	is	deposited	under	FAIR	principles,	with	access	terms

̶ All	open	access	publications	and	accompanying	supplementary	records	are	disseminated	from	the	group	




̶Galaxy	cloud	infrastructure	for	
FAIR	data	processing


̶Open	code	development	


̶Contribute	towards	37	
software	resources	


The Galaxy Community. The Galaxy platform for accessible, reproducible and collaborative biomedical analyses: 2022 
update, Nucleic Acids Research, Volume 50, Issue W1, 5 July 2022, Pages W345–W351. https://doi.org/10.1093/nar/
gkac247

Data processing workflows

https://doi.org/10.1093/nar/gkac247
https://doi.org/10.1093/nar/gkac247
https://doi.org/10.1093/nar/gkac247


Example - Galaxy ecosystem sharing



Automation of sample preparation workflows

• Multi-site	replication	in	5	countries

• Application	notes,	webinars,	posters	and	talks	in	

collaboration	with	vendors

• Industry	cooperations	for	workflow	developments


