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BDS company profile

BioDetection Systems B.V. (“BDS”) is a Dutch company  providing 
biological detection systems, such as the innovativ e CALUX ��� � bioassays for 
the determination of ultra low levels of a variety of highly potent materials.

Mission

To provide innovative bioassays and implement their  use to the
highest international standards.

Activities :
• ISO 17025 accredited Laboratory –

Contract analysis
• Licensing
• Training
• Research and Development
• Consultancy
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Chemical Cocktails - Cheers..

Pesticides

Anabolic Growth 
Promoters

REACH related 
Chemicals

Endocrine 
disrupters

Antibiotics

Allergens

Environment Chemicals/Pharmaceuticals

Environment Health

FoodFeed

Public Health

POPs

Mycotoxins

Pharmaceuticals

……….

Heavy Metals

Plastic 
Contaminants

………



Wirkungsbezogene Analytik – mehr Infos als nur die 
Spitze des Eisbergs der chemischen Analyse…?

• Substances:
– selected priority pollutants 

• Effects:
– General toxicity: effects of total 

mixture of pollutants
– Specific toxicity: effects of 

substances with a similar 
mechanism of toxic action

– Unknown cause of effect (TIE 
needed)
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Dilemma and Solution in Safety Management

Dilemma More and more compounds to be tested…. How to manag e risks 
from complex mixtures

Solution Paradigm shift � from compound � to effect oriented analysis
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Androgen RDioxin receptor

Estrogen R

AndrogenR

More endpoints: expanding array of CALUX ® in vitro assays

ProgesteroneR

GlucocorticoidR

DNA damage

Available Pipeline

Metabolism

Etc.

GlucocorticoidR

Androgen R

ProgesteroneR

Retinoid R

Inflammation

TRalpha Thyroid R

Inflammation

Retinoids

Heavy metals

Established
mechanisms

Unknown
pathways

REACH & alternative testing

2001



DNA damageDioxinR

hDioxinR

DioxinR* Heavy metals

Cytotoxicity

Inflammation

Available Pipeline

Dev Tox array

Etc.

ERbeta

AndrogenR

ProgesteroneR

PAHs, PCBs

Reprotox array

ERalpha

EstrogenR

Metabolism

GlucocorticoidR

ThyroidR

Immunotox array

Established
mechanisms

Unknown
pathways

REACH & alternative testing

2007

More endpoints: expanding array of CALUX® in vitro assa ys

ThyroidR

ThyroidRbeta

RetinoidR

RxR

PPAR

NFkappaB

RetinoidRalpha



BDS ProjectsCompounds

Dioxin, PCB, PAHs

EDCs; Estradiol
All

Difference
Horizontal

Glucocorticoids

Progsterones

Imune, Inflamation

WADA

WADA

Hormons; T3

EDCs; DHT

House dust

Metabolic
Syndrom (MS)

ThyroidR

CALUX Battery – Aims, Diseases and Projects

Aims: eg C Clinical; D Doping; E Envi; F Food/Feed;  H Health; P Pharma
Projects: eg E Ecogenomics; N New Generis; R REACH;  T Techneau; W WADA

Which other compounds, aims and projects would be intere sting for YOU?

Aims

E; F; H 

all

all + MS

C; P

Obesity, 
Heart Disease; 

Diabetes

C; Dust; IodineDef.

all

BioDetectors

DR

ER � , �

GR

PR

Nf kappa B

TR � , �

AR � , �

RxR

PPAR

Diseases

Acne; Cancer

Cancer, Menopause

Asthma; Inflamation

Fertility

Thyroid, Neuro; Brain

Cancer

Obesity, 
Heart Disease; 

Diabetes

Prefob



• “ Ecogenomics” 2004-2010: DNA array, DR CALUX and Bioinformatics ( 22 M€)

•“ Face it” 2005-2008: Biological Risk assessment of POPs, EDCs (0.6 M€)

• “Fire” 2002-2006: Biological Risks of Brominated Flame Reta rdants (0.3 M€)

•“ New Generis” 2005-2008: HTPS clinical measurements (0.8 M€)

•“ Reprotect” 2004-2008: Androgens/Estrogens in hazard analysis ( 0.6 M€)

•” Techneau” 2005-2008: Biological monitoring for Safe Water Qual ity (0.8 M€)

•” Techn. Water Monitoring” 2004-2006: CALUX Battery for Water Control (1.2 M€)

•“ Sport Doping for the World Antidoping Agency” 2005-2008:  (0.5 M€ )

Search for Partners for the NEW 

applications…..would you like to join us?

BDS: Overview R & D Projects



First CALUX method: DR CALUX ® for 
dioxins, dioxin-like PCB or PAHs

Nucleus

Ligand
binding

Cytosol

Transcription

Proteins
Enzymes
Luciferase

Add substrate (luciferine)

Light

Chemical
Responsive
Element
(CRE)

Ligand

Transport protein

Hsp

Chemical receptor
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Food and feed incidents found by CALUX

Brazilian citrus pulp 1998

Belgian PCB fat 1999

German kaolinic clay 1999

Belgian cholin chloride 2002

German bakery waste 2003

Potato peels/kaolinic clay 2004

Gelatin fat/Hydrochloric acid 
2006

Free range 

eggs

W
ild eel



extraction

clean-up 

purifying
(bio degradation)

HR/GCMSDR CALUX®

Lab equipment: ca. 40 kEuro vs.   500kEuro

Per sample Analysis cost: 30-80 Eurovs. 200-300 Euro

• acid silica
• sulfuric acid (coated silica)
• saponification
• alumina / multi layer columns
• gpc
• carbon

• metabolic enzymes 
•of the cells

• alumina 
• multi layer columns
• florisil
• HPLC
• carbon
• etc.

GC/HRMS vs DR CALUX ®

• shake
• sonication
• ASE

• soxhlet
• ASE



Samples 

• Extraction 

CALUX Exchange 2006



• rapid (15 samples per 
hour )
• low solvent volume (70 – 130 ml)
• high recovery (multi layer)

Glass wool

33 % H2SO4

20 % H2SO4

Na2SO4

0.5 g fat capacity

Oxidation/polymerization of fat by sulfuric acid and chromatographic fractionation

Clean-up techniques – acid silica column (1)



Cell culture (2)



Cells 

• Measurement

CALUX Exchange 2006



Distribution of DR CALUX ® TEQ
in  food samples (n=490)



Belgian dioxin chicken crisis
1999

Food/feed analysis by DR CALUX ®

BDS Overview 2006



Crisis Management with Rapid Methods: Belgium, 1999

CALUX bioassay results:

� Negative results: 2107 (87%)

� Suspected samples: 274 (11%)

� Samples that could not be tested 30 (  1%)

� Suspected samples investigated by HRGC/HRMS (n=136) :

53% positive samples confirmed for only dioxin valu es

If dioxin-like PCBs have been included nearly all s amples 

have been confirmed!

� Control of false negative samples (n=141): 

Only 1 positive = < 1%

Conclusion : Ideal situation for a rapid screening method!



Screening of dioxins in eel (2000)

• Dioxin and PCB levels in samples of wild eel varying be tween
9 and 37 pg TEQ/g eel

• Consumption may result in too high exposure

• Screening of 300 commercial samples 

• Limits based on product, testing on fat

• Therefore quantitative approach using reference samples

• Calculation of product levels using fat content

BDS Overview 2006



Comparison GC/MS vs CALUX 
of individual eel samples
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Dioxins and dl-PCBs in free-range eggs (2005)
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Mother milk in Hong Kong and China

Comparison DR CALUX-Total-TEQ (BDS) and HRGC/HRMS WHO-Total-TEQ (WHO Reference lab ) for pooled breast milk 
samples (pg/g fat) from Hui et al. Chemosphere 69, 1287 (2007)
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Dioxin-like activity in indoor dust: Seafood = dust  intake ?
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Five hormonal activities with CALUX-battery (BDS)

• ER-CALUX for estrogenicity

• AR-CALUX for androgenicity

• PR-CALUX for progestagenic activity

• TR-CALUX for thyroid activity

• GR-CALUX for glucocorticoid activity

• All in U2OS bone cell line

• No natural hormone receptors

• No interference from cross-talk between hormone 
systems



CALUX battery on different types of water
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BDE39 1 1 1 1 1 1 2 1 1 1 2 3
BDE99 1 1 1 1 1 1 2 1 2 1 2 3
BDE127 1 1 1 2 2 1 3 1 1 2 2 3
BDE185 1 1 1 3 1 1 1 2 1 1 3 2
HBCDD TM 1 1 1 1 1 1 2 2 1 3 3 2
HBCDD beta 1 1 1 2 1 1 2 2 1 3 2 2
HBCDD gamma 1 1 1 1 1 1 2 3 1 4 3 3
BDE28 1 1 1 1 2 2 3 1 1 4 2 3
HBCDD alpha 1 1 1 2 1 1 3 1 1 4 3 3
BDE209 1 1 1 1 2 1 1 1 1 1 1 1
TBBPA-DBPE 1 1 1 3 3 1 1 1 1 1 1 1
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Hierarchical Clustering

Hamers et al., 2006

New Chemicals: 
Toxicity CALUX profiling
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1st Results. Investigation of Diesel Exhaust.

Materials Scienc e& Techno logy

CALUX
Exchange
Workshop
2006

Daniela Wenger,
Andreas Gerecke,
Empa, Laboratory of
Analytical Chemistry,
8600 Dübendorf,
Sw itzerland

daniela.w enger@empa.ch

Endocrine Disruptors in Diesel Exhaust
� Toluol extracts of complete diesel exhaust
samples (without acidic clean-up)
� Analysis with ER- and DR-CALUX® assay
� Estrogen receptor agonists: 1.5 ng 17� -
estradiol equivalents per m3 diesel exhaust
� Aryl hydrocarbon receptor agonists: 60 ng
2,3,7,8-tetrachlorodibenzo-p-dioxin equivalents per m3 diesel exhaust

Reduction with Particulate Traps
� Estrogen receptor agonists by 50% 
� Aryl hydrocarbon receptor agonists by > 80%

Diesel engines are a source of endocrine disruptors in t he air.

Daniela Wenger, Andreas Gerecke, Norbert Heeb, Hanspeter Nägeli, Renato Zenobi
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To know if our environment is safe,

For us and/or the next generation..!

Environmental Safety with Easy Biotests…



BioDetectors
2008

BioDetectors
2008


