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• Funded in 1899 by the medical doctor Ricardo Jorge (Porto, 1858 – Lisboa, 1939), as a laboratory arm
of portuguese health system

• Triple mission: state laboratory, national reference laboratory and national health observatory.

• With headquarters in Lisbon, also has centres in Porto (Centro de Saúde Pública Doutor Gonçalves
Ferreira) and in Águas de Moura (Centro de Estudos de Vectores e Doenças Infecciosas Doutor
Francisco Cambournac).

The National Institute of Health Doutor Ricardo Jorge
(Instituto Nacional de Saúde Doutor Ricardo Jorge, INSA) 

http://www.insa.min-saude.pt
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Genetic Toxicology Research Group
Environment GENOME

Since 1996, investigates the adverse effects on our genome upon
exposure to physical, chemical or biological stressors



HBM as source of realistic exposure and
effect data

Human biomonitoring
(HBM)

Is the direct measurement 
of people's exposure to 

substances, by measuring 
the substances, their 

metabolites or their effects 
in human matrices, such as 

blood or urine.

Zare Jeddi et al., 2021. Environment International 146 (2021) 106257



The importance of HBM
HBM can help to improve chemical policies in five 
major key areas: 

(1) assessing internal and aggregate exposure in 
different target populations

(2) assessing exposure to chemicals across life 
stages

(3) assessing combined exposure to multiple 
chemicals (mixtures)

(4) bridging regulatory silos on aggregate exposure 
and

(5) enhancing the effectiveness of risk 
management measures.Zare Jeddi, Hopft, Louro et al. 2022. Environment International (168) 107476



HBM – recognising the data gaps
• HBM programs have been established by some countries:

• Health Canada, leads a number of HBM activities in general and targeted populations within Canada -
https://health-infobase.canada.ca/biomonitoring/

• US National Health and Nutrition Examination Survey (NHANES), coordinated by CDC -
https://www.cdc.gov/nchs/nhanes/index.htm

• In Europe, some countries are good examples of using HBM programs:

• Flemish human biomonitoring program (Belgium) - https://omgeving.vlaanderen.be/en/flemish-human-biomonitoring-program 

• The German Environmental Surveys (GerES) - https://www.umweltbundesamt.de/en/topics/health/commissions-working-

groups/human-biomonitoring-commission-hbm-commission

• In Portugal, data on HBM relies on few targeted research studies published in scientific literature.

• Different approaches to HBM are undertaken by several EU countries, leading to inequalities at the level of available

data and consequent policies.



The HBM4EU project- Human Biomonitoring for Europe

 Generate data on exposure to single substances and to combinations of chemical substances

 Produce evidence-based knowledge on the link between external exposure via different routes, 
internal levels and human health

 This knowledge is essential to inform and implement effective policy-making to protect the EU 
population from the impacts of chemical exposure on health

Gaps to be filled:

 To understand human exposure to chemicals and resulting health impacts and communicate with 
policy makers to ensure that the results are exploited in the design of new chemicals policies and the 
evaluation of existing measures

General objective:



The HBM4EU project



HBM4EU work



HBM4EU Strategy for the prioritisation
of substances

policy makers
stakeholders 
scientists

https://www.hbm4eu.eu/wp-content/uploads/2017/03/HBM4EU_D4.3_Prioritisation_strategy_criteria-1.pdf
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HBM4EU Priority substances lists
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Deliverable Report D4.8 https://www.hbm4eu.eu/work-packages/deliverable-4-8-third-list-of-hbm4eu-priority-substances/



HBM4EU Priority substances lists

Deliverable Report D4.8
https://www.hbm4eu.eu/work-packages/deliverable-4-8-third-list-of-
hbm4eu-priority-substances/

3rd List of Priority Substances3rd List of Priority Substances



HBM4EU portuguese participation
■ General population aligned studies – based on National Health survey with

specimens collection

■ Focused Occupational studies – exposure of workers to Cr(VI), Ewaste, Diisocyanates

■ General population aligned studies – based on National Health survey with
specimens collection

■ Focused Occupational studies – exposure of workers to Cr(VI), Ewaste, Diisocyanates

• Development of harmonised study designs

• Standard Operating Procedures to use throughout EU

• Laboratory analysis and quality assurance – setting up of HBM laboratory network

• Measuring exposure and effect biomarkers

• Effect biomarkers implementation in human biomonitoring

• Mixtures Risk Assessment – case studies

• Improving Risk Assessment by using HBM

• Data analysis and Data sharing according FAIR principles



HBM4EU portuguese participation-
Development of harmonised study designs

Hexavalent Chromium exposure

Electronic waste exposure

Diisocyanates exposure



HBM4EU portuguese participation -
Development of harmonised study designs

General Population aligned studies



HBM4EU portuguese participation -
Development of harmonised study designs
General Population aligned studies

Govarts E et al. Int J Hyg Environ Health. 2023 
Apr;249:114119.
https://doi.org/10.1016/j.ijheh.2023.114119

Lobo Vicente et al. 2023. Int J Hyg Environ Health
https://doi.org/10.1016/j.ijheh.2023.114111 



HBM4EU portuguese participation- Standard 
Operating Procedures development an

https://doi.org/10.3390/ijerph182412987

• Preparation of SOPs
• Training 



HBM4EU portuguese participation-
Measuring exposure biomarkers

• As compared to the control groups, all worker 
groups showed significantly increased post-shift 
U–Cr levels 

• The highest exposure levels were observed in 
chrome plating in baths. 

• N= 399 workers
• N= 209 controls



HBM4EU portuguese participation-
Measuring effect biomarkers

Increased genotoxicity:
- MN in lymphocytes, 
- MN in reticulocytes
- comet assay data
- oxidative stress levels 
in the exposed workers over the 
outwith company controls

Tavares et al.. Toxics 2022. 10. 483. DOI: 
10.3390/toxics10080483



HBM4EU portuguese participation-
Correlating exposure and effect biomarkers

• Different EBM correlate significantly
with genotoxic Cr exposures in blood
and urine

Tavares et al.. Toxics 2022. 10. 483. DOI: 
10.3390/toxics10080483



HBM4EU portuguese participation- Mixtures
Risk Assessment

• Co-exposure to mixtures of Cr(VI), Ni and PAHs in waste 
incineration settings resulted in SRQ > 1.



HBM4EU portuguese participation - Effect 
biomarkers implementation in HBM



HBM4EU portuguese participation –
HBM for improved Risk Assessment

Santonen et al., 2023. International Journal of Hygiene and 
Environmental Health 249 (2023) 114139



HBM4EU portuguese participation –
HBM use in policy

Santonen, Louro et al., 2023. Int J Hyg Environ Health 248 (2023) 
114099. https://doi.org/10.1016/j.ijheh.2022.114099



HBM4EU data FAIRness

https://www.hbm4eu.eu/what-we-do/european-hbm-platform/eu-hbm-dashboard/
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https://www.hbm4eu.eu/what-we-do/european-hbm-platform/eu-hbm-dashboard/



https://www.hbm4eu.eu/what-we-do/european-hbm-platform/eu-hbm-dashboard/



HBM and the FAIR principles
FAIR

Findable,
Accessible, 

Interoperable, and 
Reusable) 

HBM DATA

Zare Jeddi et al., 2021- https://doi.org/10.1016/j.ijheh.2021.113826 Zare Jeddi et al., Front. Toxicol. 5:1116707. doi: 10.3389/ftox.2023.1116707

https://ises-europe.org/
https://www.intlexposurescience.org/



The way forward on HBM use in EU

https://www.hbm4eu.eu/result/deliverables/
Deliverable Report D6.4 WP6 - Sustainability and Capacity building Deadline: February 2021

■ Science-Policy Interactions

■ Networks, Partnership, Community – working together - Further enlarge established
networks on HBM

■ Infrastructure – EU Platform

■ Guidelines for combining HBM and Health Examination studies

■ Support from National Authorities in each country

■ Take on board EU agencies such as ECHA,EFSA

■ Co-funding by Public- Public partnership involving EC and national agencies



The PARC programme has three main 
objectives:

1. Develop the scientific skills needed to 
address current and future challenges in 
chemical safety

2. Provide new data, methods and innovative 
tools to those responsible for assessing and 
managing the risks of chemical exposure

3. Strengthen the networks which bring together 
actors specialised in the different scientific fields 
contributing to risk assessment

https://www.eu-parc.eu/

Co- funded by EC and National Partners



HBM in PARC – the portuguese 
participation
The overall goal of WP4 is to monitor chemicals guided by regulatory challenges both in humans and in 
the environment, observing different sources, chemical fates and exposure pathways. In support of a 
“one substance, one assessment approach”, new and existing monitoring schemes will be combined and 
harmonised. 

- Task 4.1: Further developing the human biomonitoring platform, generating new HBM data, and the 
network of qualified laboratories for exposure biomarker analysis created in HBM4EU

- Task 4.2: Better understanding the presence of chemicals in the environment via multiple sources and 
the resulting exposure of humans and ecosystems in an integrated way

- Task 4.3: Developing robust, reliable and fit-for-purpose innovative tools and methods to improve or 
renew existing monitoring schemes, especially to support the exposure assessment for particularly 
vulnerable sub-populations and the early warning detection of chemicals of emerging concern

https://www.eu-parc.eu/



HBM in PARC – insights into upcoming
work with the portuguese participation

• Further analysis of the data generated in HBM4EU

• General HBM survey

• Dedicated surveys to specific chemicals of concern

• Focused occupational studies

• Preparation of a sustainable monitoring and surveillance system for Europe

https://www.eu-parc.eu/
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