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Implementation of novel, rapid and quantitative bioassays for water quality monitoring
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Recommended assay panel

http://www.ecotoxcentre.ch/news-publications/reports

http://www.ecotoxcentre.ch/news-publications/reports
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and validation

 Selection criteria

 Bioassay selection

 Automation

 Trigger values

 Validation

WP1

Assay Human health relevant 

trigger values

ERα-CALUX 3.8 ng E2-eq / L

AR-CALUX 11 ng DHT-eq / L

GR-CALUX 21 ng DEX-eq / L

PR-CALUX 333 ng Org2058-eq / L

Low / High risk

Assay Ecosystem health 

relevant trigger values

Estrogenicity 0.4 ng E2-eq / L

Photosythesis

inhibition
20 ng Diuron-eq / L

http://www.biodetectionsystems.com/
http://www.biodetectionsystems.com/
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I. Managed Aquifer Recharge (MAR)
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Bioassay Trigger value Unit 

ERα-CALUX: 1 ng 17β-Estradiol-Eq / L 

Anti-AR-CALUX: 40 µg Flutamide-Eq / L 

GR-CALUX 30 ng Dexamethasone-Eq / L 

PPARγ-CALUX 20 ng Rosiglitazone-Eq / L 

Nrf2-CALUX 10 µg Curcumin-Eq / L 

Combined Algae Test  
(Photosystem II Inhibition)* 

20 (EQS proposal CH), 
200 (EQS EU) 

ng Diuron-Eq / L 

* For the “high/low risk evaluation” of the measured activities in the Combined algae assay the trigger value based on the EU 
EQS proposal was used and not based on the Swiss value. 
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CAS-01 Effluent WWTP 

CAS-05
Surface water, 

Storage Damm

CAS-06

Groundwater, 

Agricultural 

well

CAS-07

CAS-08

CAS-09

CAS-11

CAS-12

Negative 

control
HPLC water
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http://www.ecotoxcentre.ch/news-publications/reportsHamers T and co-authors. Toxicity Profiling: An Integrated Effect-Based Tool for Site-Specific Sediment Quality 

Assessment. Integrated Environmental Assessment and Management 2010. 6(4):761–773

http://www.ecotoxcentre.ch/news-publications/reports
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II. WWTP Neugut

 1st WWTP with full-scale ozonation in Switzerland

Ecotoxicological Evaluation



II. WWTP Neugut

 



Monitoring prioritized compounds

PRIORITY 
HAZARDOUS

n=13

PRIORITY

n=20

UNDER 
REVIEW

n=13

DEMEAU + 
OTHERS

CAS numbers!1 Anthracene 

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(g,h,i)perylene

Benzo(k)fluoranthene

Indeno(1,2,3-cd)pyrene

3 C10-13-chloroalkanes

Cadmium and its compounds 

cadmium chloride

5 Endosulfan

6 Hexachlorobenzene

7 Hexachlorobutadiene

8 Hexachlorocyclohexane

Mercury and its compounds

metylmercury(II) chloride

mercuric chloride

10 Nonylphenol technical mixture

11 Pentachlorobenzene

PBDE 100

PBDE 47

13 Tributyltin-cation / hydride

2

4

9

12

1 Alachlor

2 Atrazine

3 Benzene

4 Chlorfenvinphos

5 Chlorpyrifos-ethyl

6 1,2-Dichloroethane

7 Dichloromethane

8 Di(2-ethylhexyl)phthalate (DEHP)

9 Diuron

10 Fluoranthene

11 Isoproturon

Lead and its compounds

 lead chloride

13 Naphthalene

Nickel and its compounds 

nickel (II) chloride

4-n-octylphenol

4-tert-octylphenol

16 Pentachlorophenol

17 Simazine

18 Trichlorobenzenes

19 Trichloromethane = chloroform

20 Trifluralin

12

14

15

1 AMPA

2 Bentazon

3 Bisphenol-A

4 Dicofol

5 EDTA

6 Free cyanide

7 Glyphosate

8 Mecoprop

9 Musk xylene

PCB118

PCB126

PCB128

PCB156

11 PFOS

12 Quinoxyfen

13 TCDD

10

Pharmaceuticals, list of compounds provided by

Swiss and Italian water companies



High-throughput screening (HTP)

SEEDING EXPOSURE DETECTION

AUTOMATED STEPS

Ready-to-seed frozen

cells384-well format

Dilution series

(13/compounds) 

Luminescence

detection

25 CALUX ASSAYS

Duplicate measurement



Data analysis

 TRIPLICATE MEASUREMENT  SD<20%

 REFERENCE CURVE

 CYTOTOXICITY

CURVE FIT  PC10 or PC20 (antagonist)
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Scoring example

10%

100%

0%

PC10: -5.8(Log(M))

reference compound (estradiol)
test compound

Si
gn

al
 (

R
LU

)

REP = PC10 ref. comp. / PC10 comp.

 PC10/20 < 1E-5M  “Active”



Anti-androgenic/progestagenic activity

Dioxin-like activity

Genotoxicity

TOXICITY



Relevant toxic endpoints

Compound screening

DR-CALUX

PXR-CALUX

ERα-CALUX

antiAR-CALUX

antiPR-CALUX

P53-CALUX

-

-

-

Cytotoxicity

Case studies

Xenobiotic metabolism

Hormone-mediated MoA

Era, GR, anti AR

Reactive MoA

Adaptive stress response 

Developmental toxicity

Lipid metabolism

General response



Thank you for your attention!

http://www.oekotoxzentrum.ch/

http://demeau-fp7.eu/

http://www.oekotoxzentrum.ch/
http://demeau-fp7.eu/

