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Background: Protect steel from corrosion

www.termarust.com/resources/HUDSON.php

www.termarust.com/resources/HUDSON.php

www.eaglecoatings.net/content/rustgrip/projectpictures/B

ridgePictures.htm

Questions

• Which products are used in Switzerland?

• How much is used?

• …

• Are there ecotoxicological concerns?

Sponsor: FOEN



Deutsches Institut für Bautechnik

DIBt – Centre of Competence for

Construction, Berlin (2009, 2011)

Eluate



Bioassays / steps in the DIBt scheme

Bacteria: <12.5% sample <20% effect 

Daphnia: <25% sample <20% effect 

…TOC

Algae: <25% sample <20% effect 

Genotoxicity/mutagenicity: “CALUX-p53”

Five further CALUX / yeast estrogen screen

GLum. ≤ 8

GDaph. ≤ 4

GAlgae ≤ 4

Eluate

Negative 

Umu- or

Ames-Test

GfFsh altern. 

GFishegg ≤ 6



Project stages: HSR >> Ecotox Centre

 Market research

 Four products selected on the basis of: market share; ingredients (Bisphenol A)

 Apply the products onto glass plates

 Generate leachates using immersion methods

 Bioassays:

 Endocrine effects (yeast estrogen screen; six CALUX)

 Bioluminescence (bacteria)

 Reproduction (water fleas)

 Photosynthesis and growth (algae)
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DIBt evaluation scheme



Product application and leaching

Test 1: 1 day curing

Test 2: 7 days curing

100 mL deionised water

7 days shaking

15 replicates  1.5 L leachate

100 cm2

There are standards for 

generating leachates:

EN16105; CEN TS 16637-1/2/3



Produkt 4

Negativ Kontrolle (NK)

17b-Estradiol

Blind

NK

Produkt 1

Produkt 2 Produkt 3

YES (ISO 19040-1) – Products after  1 day curing

67% leachate and 33% medium



Evaluation with YES  (7 days  curing)

Concentration effect curve of ERa-CALUX (superinduction  BPA)
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LC-MS/MS quantification of bisphenol A (BPA)

1 day curing

Conductivity
(µS/cm)

TOC
(mg/L)

BPA
(µg/L)

Product 1 6.3 9.3 2

Product 2 42.2 12.5 2

Product 3 25.0 19.7 6'890

Product 4 5.3 3.7 <100

Control 6.8 2.1 <1

7 days curing

Conductivity
(µS/cm)

TOC
(mg/L)

BPA
(µg/L)

Product 1 4.2 3.3 <1

Product 2 73.0 11.2 2

Product 3 46.7 37.1 10'400

Product 4 6.6 0.8 <10

Control 3.8 0.9 <1



Does BPA explain the effects? 

Toxic Units close to 1

Product 1 1T no

Product 1 7T -

Product 3 1T yes

Product 3 7T yes



Product 3 – antiAR- and antiPR-CALUX



No further CALUX effects



Bioluminescence – bacteria

Product 1: BPA does not explain

the effects

Product 3: BPA explains the effects
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Reproduction – water fleas (Ceriodaphnia dubia)

Product 3: BPA partially explains effects

- 2 5

0

2 5

5 0

7 5

1 0 0

1 1 0 1 0 0

T e s t  c o n t r o l  B

C o n t r o l  7 d

P r o d u c t  1  7 d

P r o d u c t  2  7 d

P r o d u c t  3  7 d

P r o d u c t  4  7 d

S a m p l e  ( % )

I
n

h
ib

it
io

n
 
o

f
 
r

e
p

r
o

d
u

c
t
io

n
 
(

%
)



Algae: inhibition photosystem II (no) & growth rate

Product 3: BPA explains the effects
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DIBt evaluation scheme

G-values for: bacteria, water fleas and algae



Evaluation with 17b-estradiol equivalents (EEQ)

EEQYES

Product 1 1d 23

Product 1 7d <LOD

Product 3 1d 310

Product 3 7d 550

Up to 1400fold over the “criterion”

Swiss modular stepwise procedure “EEQ criterion”: 0.4 ng/L



Evaluations of BPA concentrations…

Environmental Quality Standard proposal for BPA: 0.24 µg/L
www.oekotoxzentrum.ch/expertenservice/qualitaetskriterien/vorschlaege/index

10.4 mg/L is a >40’000-fold exceedance

How to transfer from lab to field?



What does this all mean?

 Product 4 showed no effects…

 What is Product 4?

 Follow up project on epoxy used 

for concrete protection

 CEN report 2017: “Guidance on 

the use of ecotoxicity tests applied 

to construction products”.

 CEN vote in 2018 to turn the 

technical report into a technical 

specification



Conclusions

 Some products pose less “concern” than others

 Product 4: no “concern” (following 7 days of leaching)…(after aging?)

 Product 1 shows a high toxicity towards bacteria

 Product 3 shows a high release of BPA

 Effects with Product 3 were (generally) explained by BPA

 DIBt evaluation scheme could be applied (also for this product 

segment)…but:

Starting question…are there ecotoxicological concerns?



Starting question  new questions…

 Does the DIBt-scheme require adaptation/extension?

 What would a “lab to field” transfer function look like?

 Is a dilution of 40’000-fold acceptable?

 Where did the high toxicity towards bacterial come from (biocide)?

 Reproducibility of experiments?

 How about aging: studies have shown that BPA release may 

increase following aging

 …



Thank you for your attention !

At the Ecotox Centre, bioassays were performed by: Barbara 

Ganser, Sereina Gut and Andrea Schifferli


