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Increasing 

diversity of 

chemicals

> 140,000,000 

substances on global 

market; 30,000 water 

relevant

Source: 

CAS

WFD (2000)

Is the explosion of new chemicals in last decades 

covered by current EU guidance?



EU Green Deal – zero pollution by toxic-free testing

Zero Pollution Action Plan: 

Achieve zero pollution in air, water, and soil 

by 2050.

Biodiversity Strategy 2030: 

Protect and restore biodiversity, aiming for 

nature's recovery by 2030. 

Chemical Strategy for Sustainability: 

Ensure chemicals are safe and 

sustainable, protecting health and the 

environment.

Circular Economy Action Plan: 

Reduce resource use, minimize waste, and 

promote sustainable growth.



Latest news about Effect-based methods (EBM)
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Water systems worldwide 
are confronted with a 
complex mixture of 
thousands of known 
and unknown 
(unregulated) emerging 
compounds. 

Major challenge to deliver 
safe and affordable 
water services to a 
growing population. 

The SafeCREW project 
catalyzes innovations in 
several European water 
treatment sites.

Room is now given in the 
Drinking Water Directive 
to develop an effect-
based monitoring 
program (EBM). 

Non-animal and effect-based methods (i.e. CALUX® NAM/EBM) to 
assess the impact of disinfection by-products (DBPs) in different 
waters and in contact with plastic materials. 

This project has received funding from the EU Horizon Europe research 

and innovation program under grant No 101081980.

Safe Crew project a partner in ZP4Water Cluster
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Policy recommendations 

• Support for using NAM/EBM-based bioanalysis 
and chemical grouping for regulatory action 

• Support for improving the validation and 
application process 

• Change management by training
• NAM based next generation regulation (NGR) such 

as described in CEN WA 18201 and  
• Support for the initiative to develop a European 

roadmap following the last decisions from the EU 
council3.

Policy briefs about Effect-based methods (EBM)
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EU technical report (2014):

Effect-based methods (EBM/NAM) 



Conclusion

EU strategy for EBMs under WFD
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Water sampling & extraction

Effect-based methods (EBM/NAM) 



Effect-based CALUX bioassays

name pathway reference compound

DR CALUX dioxin receptor activation 2,3,7,8-TCDD

PAH CALUX dioxin receptor activation benzo-a-pyrene

ER CALUX estrogen receptor activation 17β-estradiol

ERalpha CALUX estrogen receptor α activation 17β-estradiol

Anti-ERalpha CALUX repression estrogen receptor α activation tamoxifen

ERbeta CALUX estrogen receptor β activation 17β-estradiol

Anti-ERbeta CALUX repression estrogen receptor β activation tamoxifen

AR CALUX androgen receptor activation dihydrotestosterone

Anti-AR CALUX repression androgen receptor activation flutamide

PR CALUX progesterone receptor activation progesterone

Anti-PR CALUX repression progesterone receptor activation RU486

GR CALUX glucocorticoid receptor activation dexamethasone

Anti-GR CALUX repression glucocorticoid receptor activation RU486

TRβ CALUX thyroid receptor activation T3

RAR CALUX retinoic acid receptor activation retinoic acid

PPARγ CALUX PPARγ activation rosiglitazone

PPARα CALUX PPARα activation GW7674

PPARδ CALUX PPARδ activation L165041

LXR CALUX LXR activation GW3965

kappaB CALUX NFκB pathway activation TPA

P21 CALUX transcription of p21 inhibitor of cell cycle progression actinomycin D

Nrf2 CALUX activation of the Nrf2 pathway curcumin

P53 CALUX p53-dependent pathway activation actinomycin D

genotox CALUX p53-dependent pathway activation +/-S9 cyclophosphamide

TCF CALUX wnt/TCF pathway activation lithium chloride

AP1 CALUX AP1 pathway activation TPA

HIF1alpha CALUX Hif1alpha pathway activation cobaltous chloride

ER stress CALUX ERSE activation leading to endoplasmic reticulum stress tunicamycin
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WFD relevant compounds &

CALUX EBM in vitro toxicity profiling 

Most relevant in vitro toxic key events in water: 

ER, anti-AR, anti-PR, anti-GR, PXR, AhR, Nrf2 and 

p53 CALUX
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CEN WA 18201 (2025)

Panel of effect-based ultra-trace 

bioanalysis tools for complex mixture of 

water pollutants incl. trigger values (EBT)

Bioassay Σ PFAS 

[ng PFOA/L]

Σ Dioxin-like

[ng TCDD/L] 

Σ Estrogen-like 

[ng Estradiol/L]

Σ anti-AR-like 

[ng Flutamide/L]

Σ Early warning 
PXR 

[µg Nicardipine/L]

PFAS CALUX1 3000
— — — —

DR CALUX2
—

0.05
— — —

ERα CALUX3
— —

0.1
—

anti-AR CALUX4
— — —

14
—

PXR CALUX
— — — —

3.0

1see Behnisch et al. (2023); 2ISO 24295; 3ISO/DIS 19040-3; 4OECD TG 458 
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1998 2006 2012-

2018

2010-

2015
2015 NOW2021-

2024
2022

Barriers – slowly regulation framework

2017 2019 2023

- list of pollutants get larger & larger

- list of relevant in vitro toxicity endpoints get longer & longer

- list of the be tested materials get larger & larger

      standardization process for EDCs gets faster &faster 

(high-through-put)!

2016-

2019

2021-

2023

2018



Barriers & evolution of different kinds of EBM/NAM

70s   80s 90s 2000 2010 2020 2030 2040

Ignorance

Denial

Effect-based 

trigger values

Downplay papers

ISO/OECD 

acceptance

Mandatory 

testing 

(twice/yr)

Action Plan 

       water 

improves

AR CALUX 

Metabolic 

Disruption

DR CALUX food

CALUX panel 

water (NL/USA)

ER CALUX water

PFAS CALUX

Glucocorticoids
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EU Projects related to Toxic-Free water

Driving force with local show-cases

 PFAS-45 in water, soil, sediments

              Disinfection products and by-products 

  (Monitoring DWTP in Milano, IT and Tarragona, ESP)

  

  Non-animal testing for a more sustainable & safer 

  design of chemicals

  Contaminants of Emerging concern in Marine Water 

      

  Safer & Sustainable construction materials
German UBA: 

Construction 

materials & 

EDCs



Strategic Targets

Main Steps to realise Strategic Objectives

Focus on International R&D leaders from Uni, Industry and Governments 

 Find “push buttons”: Pricing, TAT and Client Specialities                                                               

Follow the winners: why the came to us, what do we offer they need and which similar needs are   

on the market

Focus on Development of Countries in need of Clean Blue Water 

  Market Development: Research (Uni) pushes Industry which pushed Government

 Strategic Initiatives in Detail

        Flexible Pricing: Project and Client orientated

  International Promotion: Grow faster by using Star-experts and Champion Labs 

        EU Authorities: New  EU guidelines for WFD

  Continuosly New Market products: 1995 Dioxins, 2001 EDCs, 2010 Metabolic disrupters, 2020: 

 Thyroid hormones axis (e.g. PFAS, plastic additives)

 Milestones and Timelines

       Overview of the Strategy Implementation

       Next Steps: Action plan

      

  



Global partners to overcome barriers 

North America

USA: 3

Brazil: 1

Japan: 3 Labs

• Europe
Europe

Belgium 3 

Labs

Denmark/Finland: 0

Sweden: 4

Germany: 9

Czech Republic: 1

France: 1

Laboratories

Service laboratories

Consultants

Korea: 2

Spain: 3 Labs

Netherlands: 5 Labs
Taiwan: 1 Lab

Australia: 1

Cyprus/Greece: 0

Italy: 1

Swiss: 2

Norway: 2

Slovakia: 1

China: 0

India: 2

Asia
UK: 1



Main Steps to achieve the Strategy

Main strategic initiatives to reach our goals   

• Adopt the EU guidelines for WFD

• Appoint R&D Projects and key-experts in the field

• Contact innovative researcher in the field with EU project proposals

Toxic-free water 

CALUX panel

• EU projects as demo cases

• Bridge existing chemical analysis (TEQ) with our effect-based 

solution (BEQ)

• Talks to European Key Experts

• Market research new water guidelines

• Test the market potential with a co-operation partner

• Expand from surface water to waste & ground/drinkwater

• Expand international activities

EU projects

PFAS

Others

• Expert start-up bonus

• Start-up projects booth

• Activities for sport doping?

• Yearly BioDetectors Conferences



Description of Market Segments

Wastewater Quality Manager Industry, Governmental Experts

River water Danube Association

Drinking water Water Companies

Water treatment Water treatment companies and new solutions

R&D projects Water safety, Chemicals, Reach Managers

Water in 

EU

Water in 

Develop

-ing 

Country



Market Trends

One stop shopping effect-based 

methods (EBM)

Price dependent on water crisis 

and client

Price war on environmental 

samples

Application of panel of non-animal based 
testing for cytotoxicity, EDCs, PAHs, 
PFAS, POPs, oxidative stress, metabolic 
disruptors & others

Developing of “simple” method for 
shipment of water samples

 Push European guidelines for other 
environmental matrices (sediment, soil)

Flexible price system + “Push button” 
Analyses 

Market trends and the consequences in our relevant markets

Trends Consequences



Analysis of Customer Needs

The major customer needs for each market segment were analysed

Importance of Customer Need

Our ability do satisfy the need 

(relative to major competitors)

 

Customer Needs  Importance 

        

Trust in our content („branding“)       

„Just-in-time“-practical solutions       

good value for money       

Recommendation of collegues etc.       

Need for customised, company specific 
products 
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wish for personal contacts        

        

Trust in our content („branding“)       

„Just-in-time“-practical solutions       

good value for money       

Recommendation of collegues etc.       

Need for customised, company specific 
products 

      

S
e

g
m

e
n

t 
 E

R
-C

A
L

U
X

 

wish for personal contacts       
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SWOT Analysis in Segment Water 

Strengths Weaknesses

• Faster and cheaper than non-target analysis
• ER and DR CALUX now ISO approved
• BDS much higher market share in EU and globally 

compared to other competitrs due to increasing 
marketing promotions

• Intensive global network
• Successful management of several crisis situation
• Strong team of experts for reportergene assays

• CALUX panel is only a screening method
• Low customer and local government acceptance
• Need of more training for decision makers
• Not enough key speaker/champion potential; not 

enough „Star- experts“ with a high level of recognition

Opportunities Threats

• To expand our contacts to the drinking water industry
• To expand the recognition of local authorities and key 

speakers
• Adjusting our products on other markets

• The CALUX competitors will increase their global 
activities 

• Toxic-free National water strategies using our 
EBM/NAM-based innovations will decrease (e.g. USA 
reduces environmental protection)



Competitive Positioning for each 

Water Market Segment

Competitive

Position

Competitive

Position

Market

Attractiveness

Market

Attractiveness

low medium high

weak

favorable

dominant
Environmental

Other CALUX 

Systems

Doping

Feed/Food

2005

2015

2005

2020

2025

2030

2030

2030



Strategic Initiatives in Detail

Beschreibung der 

Maßnahme
Strategic Initiative CALUX panel for toxic-free water 

Description Timeline and Resources

Responsibilities Requirements/Preconditions

Content: Increase global perspectives  of CALUX panel

Design/Intonation: Targeted at Industrial water clients, water 

Laboratories and increase EU demand for other matrices 

(sediments)

Objectives: 

• Contact all old/new addresses of water clients

•Contact all water laboratories/Convince experts

•Increase EU guidelines using bioassays

Conclusion: Ensuring Market Bioassay LEADERSHIP

Milestones:

• Adopt Business plan  (2026)

• Adopt expert list (01/2026)

•EU New soi/sediment guideline Promotion

Resources, short term:

• Personnel: BDS, international kep experts

• Content: Newsletter, new Marketing material, Mini-Pamphlets

• Update clients list and decide CRM

• Building an European Star team

• Marketing pamphlet professionals for newsletter set-up, 

pamphlet and mini-pamphlets

•Decide booth and conference participitation

Responsible:

Marketing BDS

Team: Key experts water such as Water Europe

Nr. 1



Overview of the Strategy Implementation

Initiative 1: Newsletter

Initiative 2: Key Experts

Initiative 3: EU Water Directors

Initiative 4: Star-

Experts/Champion Labs

Initiative 5: Consultants

Initiative 6: PFAS-CALUX

Initiative 7: PFAS Obesity

Initiative 8: Hormone CALUX

Implementation Step 2026

03 04 05 06 07 08 09 10 11 12

2027

Q1 Q2 Q3 Q4

2028

Q1 Q2 Q3 Q4

Water treatment Drinkwater Surfacewate

r

Market Testing Pamphlets
Stop/Go

Stop/Go

Newsletter e.g. PFAS

First contacts Stop/Go

Market Testing
Pamphlets

First contacts Stop/Go

PB Contacts Stop/Go

Market Testing Stop/Go

Industrial wastewater



The following decisions need to be taken

Necessary Water Decision Makers Next Steps 

Necessary Decision Recommendation

1

2

Toxic-free Water Panel Marketing 

Extension of the market leadership 

by promoting champion labs and 

star-experts

▪ If we have a clear focus on quality managers in the 

feed and food segment it is our core business (b to 

b)

▪ We will try it harder ...

▪ Introduction new lab, new presentation and contact 

persons

▪ Please discuss..

▪ Please discuss..

3 16th BioDetectors Conference in 

Stockholm June 2026

4 CRM: expand from global leaders in a 

few countries to their affiliations

5 Focus Industry, EU Candidate, POP 

Labs UNEP, Asia



How to overcome barriers with 

innovative bioanalytical solutions

• Toxic-free testing by covering complex mixtures of known and yet 

unknown chemicals 

• Detection new compounds & water items = safer umbrella approach

• Develop safe & healthy new alternatives = Green Toxicology

• Apply NAM-based bioassays to non-animal in vitro safety 

assessment of chemicals in the water chain

• Innovative through wide-range of applications and therefore 

attractive for international projects

27

TAKE HOME MESSAGE

QUESTIONS ?

Let’s walk 
together.....



Learn more about bio-analysis of PFAS………

Original URL: https://www.youtube.com/watch?v=mNmtfraqtNE. Click or tap if you trust this link.

PROMISCES - Biological PFAS detection systems 
video

www.youtube.com

https://www.youtube.com/watch?v=mNmtfraqtNE

Harrie Besselink of BioDetection Systems explains how PFAS can be detected using biological cells in this Voices from 

Field video of the course on Persistent Micropollutants - PFAS.

The material was developed in a coproduction between the EU project PROMISCES.eu and the Water Management Department of TU 

Delft.

https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DmNmtfraqtNE&data=05%7C02%7CHarrie.Besselink%40bds.nl%7C49e1c074178e4058017e08dd9e97703f%7C87a59417d517472cba511f96b9773af7%7C1%7C0%7C638841095456539345%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=rIgCQDxvjwouBn46LTjbXg3wI2YxkiU%2F6ZdtY1Ax3Z4%3D&reserved=0
https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DmNmtfraqtNE&data=05%7C02%7CHarrie.Besselink%40bds.nl%7C49e1c074178e4058017e08dd9e97703f%7C87a59417d517472cba511f96b9773af7%7C1%7C0%7C638841095456548369%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=o5PcOikdw2anJ0d1u472sD76LaX454aLjMa621teReQ%3D&reserved=0
https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DmNmtfraqtNE&data=05%7C02%7CHarrie.Besselink%40bds.nl%7C49e1c074178e4058017e08dd9e97703f%7C87a59417d517472cba511f96b9773af7%7C1%7C0%7C638841095456548369%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=o5PcOikdw2anJ0d1u472sD76LaX454aLjMa621teReQ%3D&reserved=0
https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DmNmtfraqtNE&data=05%7C02%7CHarrie.Besselink%40bds.nl%7C49e1c074178e4058017e08dd9e97703f%7C87a59417d517472cba511f96b9773af7%7C1%7C0%7C638841095456548369%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=o5PcOikdw2anJ0d1u472sD76LaX454aLjMa621teReQ%3D&reserved=0
https://eur04.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3DmNmtfraqtNE&data=05%7C02%7CHarrie.Besselink%40bds.nl%7C49e1c074178e4058017e08dd9e97703f%7C87a59417d517472cba511f96b9773af7%7C1%7C0%7C638841095456548369%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=o5PcOikdw2anJ0d1u472sD76LaX454aLjMa621teReQ%3D&reserved=0
https://www.youtube.com/watch?v=mNmtfraqtNE


Welcome at 16th BioDetectors Conference 

in Stockholm in June 2026
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