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Figure S1 Relationship between logD of diclofenac and pH of the medium. 
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Figure S2: Experimentally determined log LC50 data (real log LC50) from a Köhler et al. (2023)) and b 

Bittner et al. (2019)) versus log LC50 data predicted according to the method introduced by Köhler et al. 

(2023) and applied here for diclofenac. For every pH, real log LC50 values that increase in the order of pH 

5, 6, 8, 9 (taken from Köhler et al. (2023)) and 5.5, 7 and 8 (taken from Bittner et al. (2019)), were used 

as basis for the calculation of predicted LC50 data. In each plot, a measured toxicity for a specific pH (i.e. 

the “basis pH”) was taken as the basis for calculating the toxicity value for the respective other six pH 

values. These calculated 'predicted' toxicities were plotted against the real data determined 

experimentally for these pH values. Separate linear regression analysis and 95% confidence intervals are 

depicted. The pH value for which the experimental log LC50 was used as a basis from which predicted 

data were calculated is given at the top left of every graph, and the colouration of the data points 

correspond to the colouring of the data points in Figure 1 of the main text of this paper. Regression 

curve equations, their correlation coefficient r2, and significance level of correlation (ANOVA) are given, 

respectively. 
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Figure S3: Ranges of acute and chronic toxicity data with and without logD adjustment, represented as box plots.  
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Figure S4: SSD models for (A) original chronic toxicity 
data [µg/L] and (B), (C) logD-adjusted chronic toxicity 
data [µg/L]. The resulting HC5 are 0.2845 µg/L (0.0094-
2.2040 µg/L) for the original data, 0.06 µg/L (0.0024 – 
0.4130 µg/L) for the data adjusted to pH 6.5, and 0.14 
µg/L (0.005 – 0.99 µg/L) for the data adjusted to pH 7. 
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Supplementary Tables  
 

Table S1 Solubility data of diclofenac obtained from experiments with pH (<6), temperature (<10 °C, >30 °C), and solution chemistry irrelevant for ecotoxicity studies or with the respective 
information not reported/available that were not included in Error! Reference source not found.. 

Solubility 
mg/L 

Temp.  
[°C] 

Solution pH Experimental method  Analytical Method Reference 

0,409 37 phosphate buffer 7.4 isothermal saturation method spectrophotometry Perlovich et al. (2007) 

0,435 42 phosphate buffer 7.4 isothermal saturation method spectrophotometry 
Perlovich et al. (2007) 

0,023 30 H2O, HCI/KCl 2,0 isothermal saturation method spectrophotometry 
Perlovich et al. (2007) 

0,024 33 H2O, HCI/KCl 2,0 isothermal saturation method spectrophotometry 
Perlovich et al. (2007) 

0,027 37 H2O, HCI/KCl 2,0 isothermal saturation method spectrophotometry 
Perlovich et al. (2007) 

0,029 39,5 H2O, HCI/KCl 2,0 isothermal saturation method spectrophotometry 
Perlovich et al. (2007) 

0,031 42 H2O, HCI/KCl 2,0 isothermal saturation method spectrophotometry 
Perlovich et al. (2007) 

3,500 32 H2O 4.9 stirring 24h HPLC, UV 280nm Cordero et al. (1997) 

2,369 RT HCl 10-3 M 3 occasional shaking, 1 month spectrophotometry Fini et al. (1995) 

0,859 5 buffered 2 stirring spectrophotometry Fini et al. (1986) 

2,369 25 buffered 2 stirring 24h spectrophotometry 
Fini et al. (1986) 

4,946 37 buffered 2 stirring 24h spectrophotometry 
Fini et al. (1986) 

17,858 25 
bidistilled, decarbonated 

H2O 
nd stirring 24h spectrophotometry Chiarini et al. (1984) 

2,369 25 buffered 2 stirring 24h spectrophotometry 
Chiarini et al. (1984) 

3,554 25 buffered 3 stirring 24h spectrophotometry 
Chiarini et al. (1984) 

5,805 25 buffered 4 stirring 24h spectrophotometry 
Chiarini et al. (1984) 

23,159 25 buffered 5 stirring 24h spectrophotometry 
Chiarini et al. (1984) 
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Table S2 Solubility data of diclofenac sodium obtained from experiments with pH (<6 or ≥9), temperature (>10 °C, <30 °C), and/or solution chemistry irrelevant for ecotoxicity studies or with 
the respective information not reported/available that (?) were not included in Error! Reference source not found.. 

>>Solubility 
mg/L 

Temp. 
[°C] 

Solution pH Experimental method Analytical Method Reference 

14180 23±2 Purified water   Shake flask, 72h spectrophotometry Kincl et al. (2004) 

0,12 23±2 HCl 0,1 M 1,0 Shake flask, 72h spectrophotometry 
Kincl et al. (2004) 

1,7 23±2 HCl 0,01 M 2,0 Shake flask, 72h spectrophotometry 
Kincl et al. (2004) 

280 23±2 HCl 0,001 M 3,0 Shake flask, 72h spectrophotometry 
Kincl et al. (2004) 

3,3 23±2 acetate buffer solution 4,1 Shake flask, 72h spectrophotometry 
Kincl et al. (2004) 

3,6 23±2 acetate buffer solution 4,5 Shake flask, 72h spectrophotometry 
Kincl et al. (2004) 

36 23±2 acetate buffer solution 5,5 Shake flask, 72h spectrophotometry 
Kincl et al. (2004) 

15180 23±2 
alkaline borate buffer 

solution  
9,0 Shake flask, 72h spectrophotometry 

Kincl et al. (2004) 

12080 23±2 
alkaline borate buffer 

solution  
10,0 Shake flask, 72h spectrophotometry 

Kincl et al. (2004) 

20400 25 pure water -   -  - (Jesus et al., 2019) 

17100 25 water -   - - (Panchal et al., 2020) 

37 32 water -  Stirring, 72h HPLC (Minghetti et al., 2007) 

 

 

Table S3 pKa data calculated or obtained from experiments where tje percentage of organic solvent was above 0.01% or without experimental details available or which could not be 
verified. RT: room temperature 

pKa  Temp (°C) Method Reference Comment 

3,8 25 estimated from pKa determined in DMSO/H2O 80/20 Chiarini et al. (1984)   

4,5   literature data from Merck Index (La Rotonda et al., 1983) could not be verified 

4,02 25 UV titration, PCA , ALS (alternating least square) method (Dohoda et al., 2015) calculated  

4,69 25 
capillary zone electrophoresis, phosphate and Britton-Robinson buffers 
compound dissolved in MeOH/water 10%v/v 

(Vicenteno-Vera et al., 2010) >0,01% organic solvent 
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4,21 25 
Pressure assisted Capillary Electrophoresis and Mass spectrometry,  
0,025M ammonium formate and acetate buffer 
Compound first dissolved in DMSO and diluted in water (e.g. 5% final DMSO) 

(Wan et al., 2003) >0,01% organic solvent 

4,12 RT 
Reverse phase Thiin Layer Chromatography with MeOH and buffer at different pH 
Compound dissolved in MeOH, spot dried 

(Bhatt et al., 2019) 
Extrapolation of experimental pKa values at zero 
organic content 

4,14 RT 
Reverse phase TLC with ACN and buffer at different pH 
Cpd dissolved in MeOH, spot dried 

(Bhatt et al., 2019) 
Extrapolation of experimental pKa values at zero 
organic content 

3,97 25 Potentiometry/Conductimetry to determine pKa in tBuOH (Ràfols et al., 1997) calculation of pKa in aqueous media   

4,16 25 Potentiometry/Conductimetry to determine pKa in iPrOH (Ràfols et al., 1997) calculation of pKa in aqueous media   

4,05 25 
LC, UV 254 nm, MeOH/buffer 60/40 and MeOH/buffer 80/20, buffer at different pH 
corrected 

(Oumada et al., 2002) 
calculation of pKa in aqueous media from pKa in 
mixed solvents 

4,23 25 
LC, UV 254 nm, MeOH/buffer 60/40 and MeOH/buffer 80/20, buffer at different pH 
non corrected 

(Oumada et al., 2002) 
calculation of pKa in aqueous media from pKa in 
mixed solvents 

 

 

Table S4 log Kow data calculated or obtained from experiments with temperature (<10 °C, >30  °C), at pH (> pKa – 2) that were not included in Error! Reference source not found.. RT: room 
temperature. 

log P Log D Temp (°C) pH Method Reference 

  2,07   6,6  shake flask, 24h, HPLC, UV 280 nm 
Cordero et al. (1997) 

4,67       calculated 
Cordero et al. (1997) 

  3,02 25 5,5 shake flask, spectrophotometry, 
Chiarini et al. (1984) 

  2,61 25 6,0 shake flask, spectrophotometry 
Chiarini et al. (1984) 

  2,03 25 6,5 shake flask, spectrophotometry, based on Dunn 1973 
Chiarini et al. (1984) 

  1,45 25 7,0 shake flask, spectrophotometry, based on Dunn 1973 
Chiarini et al. (1984) 

  1,13 25 7,4 shake flask, spectrophotometry, based on Dunn 1973 
Chiarini et al. (1984) 

4,75   25   calculated 
Chiarini et al. (1984) 



8 

3,51   25   calculated 
Chiarini et al. (1984) 

  4,05 RT 3,35 shake flask, spectrophotometry Barbato et al. (1986) 

  3,71 RT 4,5 (phosphate buffer) shake flask, spectrophotometry 
Barbato et al. (1986) 

  3,8 RT 4,5 (acetate buffer)  shake flask, spectrophotometry 
Barbato et al. (1986) 

  2,98 RT 5,5 (phosphate buffer) shake flask, spectrophotometry 
Barbato et al. (1986) 

  3,1 RT 5,5 (acetate buffer) shake flask, spectrophotometry 
Barbato et al. (1986) 

  1,49 RT 6,7 shake flask, spectrophotometry 
Barbato et al. (1986) 

  1,22 RT 7,4 shake flask, spectrophotometry 
Barbato et al. (1986) 

  0,81 RT 8,2 shake flask, spectrophotometry 
Barbato et al. (1986) 

  0,77 RT 9,2 shake flask, spectrophotometry 
Barbato et al. (1986) 

  1,31 25 7,4 pH-metric titration (Avdeef et al., 1998) 

  1,90 21 7,0 shake flask 105 min, centrifugation, GC-MS (Scheytt et al., 2005) 

 

 

 

Table S5 pH ranges allowed by selected OECD guidelines on testing the aquatic toxicity of chemicals. 

Guideline Organisms Acute/chronic Selected 
Endpoints 

pH range 
allowed 

pH 
deviations 
allowed 

reference 

OECD 
201 

Freshwater 
algae/cyanobacteria 

Acute, chronic Growth 
inhibition 

n.r. 1.5 (1) (OECD, 
2011) 

OECD 
202 

Daphnids Acute immobilization 6 – 9  Without 
adjustment 
of pH 

(OECD, 
2004a) 

OECD 
203 

Freshwater fish Acute Mortality 6 – 8.5 for 
ionisable 
chemicals 

According 
to (OECD, 
2019a) for 
ionisable 
chemicals 

(OECD, 
2019b) 
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OECD 
210 

Fish Early lifestage 
test, acute 

Growth, 
mortality, 
hatching 

n.r. n.r. (OECD, 
2013a) 

OECD 
211 

Daphnids Chronic Reproduction, 
mortality 

6 – 9 n.r. (OECD, 
2012) 

OECD 
219 

Chironomids Chronic Growth, 
reproduction 
 
(Spiked water) 

6 – 9 
(overlying 
water) 
5.5 – 6 
(sediment) 

n.r. (OECD, 
2004b) 

OECD 
221 

Lemna sp.   Depending 
on 
medium 
(5.5, 6.5, 
7.5) 

1.5 (2) (OECD, 
2006) 

OECD 
215 

Fish Juveniles, 
sub-chronic 

growth 6.5 – 8.5 0.5 (OECD, 
2000) 

OECD 
236 

Fish Embryos, 
acute (FET) 

Heartbeat, 
completion of 
stages of 
hatching 

6.5 – 8.5 1.5 (OECD, 
2013b) 

OECD 
243 

Lymnea stagnalis chronic  6.5 – 8.5 n.r. (OECD, 
2016) 

(1) For metals and compounds that partly ionise at a pH close to the test pH, it may be necessary to limit the pH drift to obtain reproducible and well-defined results. 

(2) When controlling the pH of the test medium is particularly important, e.g. when testing metal ions or substances which are hydrolytically unstable, the addition of a 

buffer to the growth medium is recommended. 

 

 

 

Table S6 Acute aquatic ecotoxicity data: n.r. not reported. n.a. not applicable. Grey: studies which were discarded due to non-compliance to the reliability and relevance criteria and/or 

lack of reported pH. Reliability: 1 Reliable without restrictions: All critical reliability criteria for this study are fulfilled. The study is well designed and performed, and it does not contain 

flaws that affect the reliability of the study. 2 Reliable with restrictions: The study is generally well designed and performed, but some minor flaws in the documentation or setup may be 

present. 3 Not reliable: Not all critical reliability criteria for this study are fulfilled. The study has clear flaws in study design and/or how it was performed. 4 Not assignable: Information 

needed to assess the study is missing. This concerns studies that do not give sufficient experimental details and that are only listed in abstracts or secondary literature (books, reviews, 

etc.) or studies of which the documentation is not sufficient for assessment of reliability. Only studies with reliability codes 1/2 and with endpoints of ecological relevance and reported pH 

have been taken into account. *Reliability deviates from EU JRC Dossier. 
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# 

Group Species Guideline Effect 
Exp
osu
re  

Test item 
Purity 

% 
Temp  

°C 
pH 

pH  
for  

calculation 
Buffer Solvent 

Duration  
h 

IC/EC/LC50 
µg/L 

Analytics Reference Reliability 

1 
Algae 

Desmodesmus 
subspicatus 

201 
Population 

Growth 
S DCF-Na n.r. 22-24 8.40-9.46 8.93 OECD medium - 72  135400 noma 

(Meden-Kunkel and 
Maletzki, 2010) 

3* 

2 
Algae 

Desmodesmus 
subspicatus 

EN ISO 
8692  

Population 
Growth 

S DCF-Na >98 24±2 8.0 -8.2 8.1 
Jaworski's 
medium 

- 72  60440 m 
(Doležalová 

Weissmannová et 
al., 2018) 

2 

3 
Algae 

Haematococcu
s pluvialis 

  
Population 

Growth 
S n.r. n.r. 24 <8 8.0 OHM - 96 b 53000 nom (Bácsi et al., 2018) 3* 

4 

Crustacean Daphnia magna 
ISO 

6341:1996 
Immobility S DCF-Na >99 20±1 7.0-8.5 7.75 

moderately hard 
synthetic water  

- 48  22430 nom c (Ferrari et al., 2003) 3* 

5 
Crustacean Daphnia magna 

202. 

ISO6341 
Immobility S DCF-Na >98 20±2 n.r. n.a. 

standard 
freshwater 

- 48  53700 nom 
(Gheorghe et al., 

2016) 
3* 

6 
Crustacean Daphnia magna 202 Immobility S DCF-Na >99 20±1 n.r. 

n.a. reconstituted 
water 

- 48  96600 nom 
(Gómez-Oliván et 

al., 2014) 
3* 

7 
Crustacean Daphnia magna 202 Immobility S DCF-Na n.r. 18-22 n.r. 

n.a. 
Tap water - 48  >10000 nom 

(Fekete-Kertész et 
al., 2016) 

3* 

8 

Crustacean Daphnia magna 
EPA600/4-

90/027F 
2002 

Immobility S DCF-Na n.r. 21±0.3 7.5-7.6 7.55 
moderately hard 
synthetic water  

- 48  60700 m (Lee et al., 2011) 2 

9 
Crustacean Daphnia magna 

ISO6341. 
202 

Immobility S DCF-Na >98 20±2 n.r. 
n.a. synthetic hard 

water  
ASTM medium 

- 48  123300 nom 
(de Oliveira et al., 

2016) 
3* 

10 
Crustacean Daphnia magna 202 mortality S DCF-Na >98 20±1 n.r. 

n.a. 
n.r. n.r. 72  6230 m (Du et al., 2016) 3* 

11 
Crustacean Daphnia magna 202 mortality S DCF-Na 

 
>98 

20±1 n.r. 
n.a. 

n.r. n.r. 48  18100 m (Du et al., 2016) 2 

12 

Crustacean 
Moina 

macrocopa 
  Immobility S DCF-Na n.r. 21±0.3 7.4-7.7 7.55 

moderately hard 
synthetic water 

- 48  142600 m (Lee et al., 2011) 2 

13 
Crustacean 

Ceriodaphnia 
dubia 

EPA600/4_
90/027 

Immobility S DCF-Na >99 25±1 7.0-8.5 7.75 
moderately hard 
synthetic water 

- 48  22704 nom (Ferrari et al., 2003) 3* 

14 
Crustacean 

Ceriodaphnia 
silvestrii 

 ABNT 
2004 

Immobility S DCF-Na >99 25±1 7.0-7.6 7.3 
reconstituted soft 

water 
- 48  37900 nom 

(Damasceno de 
Oliveira et al., 2018) 

3* 

15 

Crustacean 
Gammarus 
fossarum 

  Mortality S DCF-Na >99 15 ± 1 7.3 

7.3 
Borgmann 
medium 

- 48  58000 nom-m 
(Triebskorn et al., 

2017) 
1 

16 

Crustacean 
Atyaephyra 
desmarestii 

 OPPTS 
850.1045 

Mortality R DCF-Na n.r. 20 n.r. 

n.a. 

freshwater <0.001% 96  6300 m (Nieto et al., 2016) 2 

17 

Crustacean 
Atyaephyra 
desmarestii 

 OPPTS 
850.1045 

Mortality R DCF-Na n.r. 25 n.r. 

n.a. 

freshwater <0.001% 96  6400 m (Nieto et al., 2016) 2 

18 
Crustacean Tisbe battagliai   Mortality R DCF-Na ≥98 17±2 8.0±0.2 8.0 

artificial seawater 
salinity 34‰ 

 - 48  9500 nom-m 
(Trombini et al., 

2016) 
2 

19 
Crustacean Siriella armata   Mortality S n.r. n.r. 17-18 7.8-8.2 8.0 

filtered seawater 
salinity 34-35‰ 

DMSO  
0.04% 

96  2919 nom (Pérez et al., 2015) 3* 

20 
Platyhelminth 

Dugesia 
japonica 

  Mortality S DCF-Na >99 25±1 7.8±0.1 7.8 ISO water - 96  4200 nom (Li, 2013) 3* 
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21 
Platyhelminth 

Dugesia 
japonica 

  Mortality S DCF-Na >99 25±1 7.8±0.1 7.8 ISO water - 48  5300 nom (Li, 2013) 3* 

22 

Ciliate 
Tetrahymena 

pyriformis 
  

Population  
growth 

S DCF-Na n.r. 28 n.r. 

n.a. 0.1% yeast 
extract containing 

1% Bacto 
tryptone medium 

- 24  26560 nom 
(Láng and Kőhidai, 

2012) 
3* 

23 
Fish Cyprinus carpio   

Mortality  
(4 mo 

juveniles) 
S DCF-Na >99 15±1 n.r. 

n.a. 
reconstituted 

water 
- 96  70980 m 

(Saucedo-Vence et 
al., 2015) 

3* 

24 
Fish Cyprinus carpio 203 

Mortality 
 (1y 

juveniles) 
S DCF-Na >98 21-22 n.r. 

n.a. 
dilution water - 96  109640 nom 

(Gheorghe et al., 
2016) 

3* 

25 
Fish Danio rerio 212 

Mortality 
(embryos) 

R DCF-Na n.r.  25±0.5 n.r. 
n.a. 

diluting water - 144  6110 nom-m 
(Praskova et al., 

2011) 
3* 

26 
Fish Danio rerio 203 

Mortality   
(2-3 mo 

juveniles) 
R DCF-Na n.r. 22±1 6.10 - 7.92 7.0 diluting water - 96  166600 nom-m 

(Praskova et al., 
2011) 

2 

27 
Fish Danio rerio 236 

Mortality 
(embryos) 

S DCF n.r. 26±0.5 n.r. n.a. 
artificial 

freshwater 
DMSO 
0.5% 

48  14150 nom (Zhou et al., 2019) 3* 

28 
Fish Danio rerio 236 

Mortality 
(embryos) 

S DCF-Na 
analytica
l grade 

26±1 8.07  8.07 dilution medium - 72  7800 mm 
(van den Brandhof 

and Montforts, 
2010) 

2 

29 
Fish Danio rerio 236 

Mortality 
(embryos) 

S DCF-Na >98 26±1 6.0 6.0 
phosphate buffer 
in reconstituted 

water 
- 96  670 m 

(Schweizer et al., 
2021) 

2 

30 
Fish Danio rerio 236 

Mortality 
(embryos) 

S DCF-Na >98 26±1 8.0 8.0 
TRIS buffer in 
reconstituted 

water 
- 96  19910 m 

(Schweizer et al., 
2021)  

2 

31 
Fish Danio rerio 236 

Mortality 
(embryos) 

S DCF-Na >98 26±1 9.0 9.0 
glycine buffer in 

reconstituted 
water 

- 96  185070 m 
(Schweizer et al., 

2021) 
2 

32 
Fish Oryzias latipes   

Mortality  
(adults) 

R DCF-Na 98 25 n.r. n.a. 
artificial seawater 

0.035 psu 
DMSO 
0.005% 

96  10100 nom (Nassef et al., 2009) 3* 

33 

Amphibian 
Lithobates 

catesbeianus 

ASTM 
E1439-98 

(2004) 

Mortality 
(embryos) 

R DCF >99% 22 ± 2 7.6-7.9 7.75 FETAX solution - 96  12100 nom 
(Cardoso-Vera et 

al., 2017) 
3* 

34 

Amphibian Xenopus laevis 
ASTM 

E1439-98 
(2004) 

Mortality 
(embryos) 

R DCF >99% 22 ± 2 7.6-7.9 7.75 FETAX solution - 96  9560 nom 
(Cardoso-Vera et 

al., 2017) 
3* 

35 

Amphibian 
Trachycephalus 

typhonius 

ASTM 
E729-

96(2014) 

Mortality 
(embryos) 

R DCF-Na 80% 25 7.5±0.1 7.5 
dechlorinated tap 

water 
- 96  2828 nom-m (Peltzer et al., 2019) 2 

36 

Amphibian 
Physalaemus 
albonotatus 

ASTM 

E729-
96(2014) 

Mortality 
(embryos) 

R DCF-Na 80% 25 7.5±0.1 7.5 
dechlorinated tap 

water 
- 96  2462 nom-m (Peltzer et al., 2019) 2 

 

Legend 

Exposure 
S  static 
R  semi-static 
 
Test item 
DCF  diclofenac 
DCF-Na diclofenac sodium 

 

Analytics 

Chemical analitycs 
m measured concentrations 
mm mean measured concentrations 
nom       nominal concentrations 
nom-m  nominal concentrations; recovery at the 
start was determined. In case recovery was 80-
120 %. nominal effect concentrations are 
regarded as valid 

Comments 
a «yes» in the EU Dossier; the report by Meden-Kunkel and Maletzki, 2010 states that no analytics were 
performed. 
b 14d endpoint in the EU Dossier; here not considered due to the ecology of the organism 
c «yes» in the EU Dossier; only WWTP samples were analysed in the study, not exposure concentrations in 
the biotests 
d “no” in the EU Dossier; study states that analytics were performed and results were 
expressed as time-weighted average concentration. 
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Table S7 Chronic aquatic ecotoxicity data: n.r. not reported. n.a. not applicable. Grey: studies which were discarded due to non-compliance to the reliability and relevance criteria and/or lack of 

reported pH. Reliability: 1 Reliable without restrictions: All critical reliability criteria for this study are fulfilled. The study is well designed and performed, and it does not contain flaws that 

affect the reliability of the study. 2 Reliable with restrictions: The study is generally well designed and performed, but some minor flaws in the documentation or setup may be present. 3 Not 

reliable: Not all critical reliability criteria for this study are fulfilled. The study has clear flaws in study design and/or how it was performed. 4 Not assignable: Information needed to assess 

the study is missing. This concerns studies that do not give sufficient experimental details and that are only listed in abstracts or secondary literature (books, reviews, etc.) or studies of 

which the documentation is not sufficient for assessment of reliability. Only studies with reliability codes 1/2 and with endpoints of ecological relevance and reported pH have been taken 

into account. *Reliability deviates from EU JRC Dossier. 

# 

 Group Species Guideline Effect 

Ex
po
sur
e  

Test 
item 

Purity  
% 

Temp 
 °C 

pH 
pH  
for  

calculation 
Buffer Solvent Duration 

NOEC/EC10 
(ug/L) 

Analytics Reference Reliability 

1 

Algae 
Desmodesmus 

subspicatus 
201 

Population 
growth 

S DCF-Na n.r   22-24 8.4-9.5 9.0 OECD medium - 3 d 52600 nom 
(Meden-Kunkel and 

Maletzki, 2010) 
2 

2 

Algae 
Desmodesmus 

subspicatus 
201 

Population 
growth 

S DCF-Na  >98 24±2 8.0 -8.2 8.1 
Jaworski's 
medium 

 n.r  3 d 15540 m 
(Doležalová 

Weissmannová et 
al., 2018) 

2 

3 

Algae 
Dunaliella 
tertiolecta 

ASTM 1996 
E1218-97a 

Population 
growth 

S DCF-Na  n.r   n.r   n.r   n.a.   
acetone. 

0.4% 
4 d 25000 n.r   

(DeLorenzo and 
Fleming, 2008) 

3* 

4 

Aquatic plant Lemna minor 
ISO 

20079:2005  
Growth S DCF-Na  >=98.5 22±2 5.5±0.2 5.5 

Steinberg 
medium 

acetone. 
0.01% 

10 d 1.7 nom 
(Kummerová et al., 

2016) 
3* 

5 

Aquatic plant Lemna minor 221 Growth R DCF-Na >90 24±1 6.5 ± 0.2 6.5 SIS medium 
methanol. 

qty? 
7 d 3140 nom 

(Markovic et al., 
2021) 

3* 

6 

Aquatic plant 
Azolla 

filiculoides 
  Growth S DCF-Na 

analytical 
grade 

16 n.r   n.a. mineral water - 10 d 24000 nom-m 
(Vannini et al., 

2018) 
3* 

7 
Rotifer 

Plationus 
patulus 

  
Population 

growth 
S n.r  n.r  23±1 7.0-7.4 7.2   

methanol. 
qty? 

25 d 1400 nom (Sarma et al., 2014) 3* 

8 

Rotifer 
Lecane 

papuana 

 EPA-821-
R-02-012 

2002 

Population 
growth 

S n.r  n.r  25 n.r   n.a. 
EPA medium 
reconstituted 
hard water 

n.r   5 d 590 nom 
(Tovar Aguilar et al., 

2019) 
3* 

9 

Crustacean 
Moina 

macrocopa 
  

Population 
growth 

S n.r  n.r  23±1 7.0-7.4 7.2   
methanol. 

qty? 
10 d 788 nom (Sarma et al., 2014) 3* 

10 

Crustacean 
Moina 

macrocopa 

Sorin Oh 
2007 

Oh 2012 

Reproduction S DCF-Na n.r  n.r   n.r   n.a. 

EPA 
recommended 

moderately 
hard water  

n.r   7 d 16750 m (Lee et al., 2011) 3* 
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11 

Crustacean Daphnia magna 211 Reproduction R DCF-Na >98 
21.2 ± 
0.26 

7.61 ± 0.35 7.61   n.r   21 d 120 m (Du et al., 2016) 2 

12 

Crustacean Daphnia magna 211 Reproduction R DCF-Na >=98 
21.2 - 
23.7 

7.3 - 9.0 8.15  M4-medium - 21 d 1900 nom-m 
(Triebskorn et al., 

2017) 
1 

13 

Crustacean Daphnia magna 211 Reproduction S DCF-Na  n.r   
21.0 ± 

0.5 
7.4 ± 0.2 to 
7.6 ± 0.2 

7.5 
moderately 
hard water  

- 21 d 8300 m (Lee et al., 2011) 2 

14 

Crustacean Daphnia magna 

ASTM 
E1193-97. 
ISO2000. 

OECD 211 

Reproduction R DCF-Na >=98 20±2 n.r   

n.a. 

ASTM medium - 21 d 72000 nom 
(de Oliveira et al., 

2016) 
3* 

15 

Crustacean Daphnia magna 211 Reproduction R DCF-Na >=96  n.r  n.r   

n.a. 

M4 medium - 21 d 18 nom (Liu et al., 2017) 3* 

16 

Crustacean 
Ceriodaphnia 

silvestrii 
  Reproduction R DCF-Na 99 25±1 n.r   

n.a. 
reconstituted 

soft water 
- 8 d 1000 nom 

(Damasceno de 
Oliveira et al., 2018) 

3* 

17 

Crustacean 
Gammarus 
fossarum 

  Reproduction R DCF-Na 99 15 ± 1 7.7 to 8.2 7.95 
Borgmann 
medium 

- 35 d 790 nom-m 
(Triebskorn et al., 

2017) 
1 

18 

Crustacean 
Palaemon 
longirostris 

  Development   DCF-Na  99 24±1  n.r  n.a. 
water salinity 

32‰ 
- ~ 25 d 40 nom 

(González-Ortegón 
et al., 2016) 

3* 

19 
Gastropod 

Mollusc 
Lymnaea 
stagnalis 

243 Reproduction R DCF-Na  100.1 
19.2-
20.8 

7.29-8.24 7.76 
ISO 6341 
medium 

- 28 d 1540 mm 
(Scymaris Ltd., 

2020b) 
1 

20 
Bivalve 
Mollusc 

Mytilus edulis 
trossulus 

  
Byssus 
strength 

R DCF n.r   7-11  n.r  n.a. seawater - 8-d 3.2 nom 
(Ericson et al., 

2010) 
3* 

21 
Bivalve 
Mollusc 

Dreissena 

polymorpha 
  Mortality F DCF 99 11-22 7.5-8.0 7.75 tap water ethanol? 171 d 0.37 mm£ 

(Joachim et al., 
2021) 

2 

22 
Echinoderm 

Paracentrotus 
lividus 

  Larval length S n.r  n.r   20 n.r   n.a. 
artificial sea 

water 
DMSO 
0.01% 

48 h  5.2 nom (Ribeiro et al., 2015) 3* 

23 

Echinoderm 
Paracentrotus 

lividus 
ASTM 
E1563  

Mortality 
(adult) 

F  DCF-Na  100.1 15.5±0.5 7.95-8.14 8.04# 
 natural 

seawater. 
salinity 32-34‰ 

- 4 d 1810 mm (Hill, 2020) 1 

24 

Echinoderm 
Paracentrotus 

lividus 
 ASTM 
E1563 

Fertilisation  S DCF-Na 100.1  17.8±0.5 8.10-8.16 8.13# 
natural 

seawater. 
salinity 32-34‰ 

- 4 h 1870 mm (Hill, 2020) 1  

25 

Echinoderm 
Paracentrotus 

lividus 
ASTM 
E1563  

Embryo 
Development 

 S  DCF-Na 100.1  15.8±0.2 8.04-8.16 8.1# 
natural 

seawater. 
salinity 32-34‰ 

- 48 h 1840 mm (Hill, 2020)  1 

26 
Fish Oryzias latipes   Reproduction R n.r   n.r   24±2 n.r  

n.a. 
dechlorinated 

tap water 
- 14 d 25 nom (Yokota et al., 2018) 3* 

27 

Fish Oryzias latipes   Reproduction R DCF-Na 98 24±2 n.r  

n.a. 

dechlorinated 
tap water 

DMSO. 
0.01% 

14 d 7.8 mm (Yokota et al., 2017) 1 
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28 

Fish Oryzias latipes  Jaw 
malformation 

R   
em
bry
o 

ph
ase 

DCF-Na 98 24 ± 1.5 7.3– 7.4 7.35 
dechlorinated 

tap water 
DMSO. 
0.01% 

10-12 d no effect mm (Yokota et al., 2018) 1 

29 

Fish Oryzias latipes   
Jaw 

malformation  

F 
pos

t 
hat
chi
ng 

DCF-Na 98 24 ± 1.0  7.4– 7.8 7.6 
dechlorinated 

tap water 
DMSO. 
0.01% 

90 d 12.6 mm (Yokota et al., 2018) 1 

30 

Fish Oryzias latipes   
2nd generation 

hatching 
R DCF-Na n.r  

24.5 ± 
1.1 to 
25.3 ± 

1.2 

7.2-7.6 7.4 
dechlorinated 

tap water 
n.r   3 mo 7100 m (Lee et al., 2011) 2 

31 

Fish Salmo trutta 212 
Mortality 

(embryos/sac-
fry stages) 

R DCF-Na  n.r  7.2±0.19 6.8±0.21 6.8 artificial water - 127 d > 100 m 
(Schwarz et al., 

2017) 
2 

32 

Fish Salmo trutta   
Mortality 
(Juvenile)  

R DCF-Na n.r  6.9±0.18 8.5±0.04 8.5 tap water - 25 d 3.5 m 
(Schwarz et al., 

2017) 
2 

33 

Fish 
Gasterosteus 

aculeatus 
  

Jaw 
malformation 

F DCF-Na ≥98 
15.7-
17.6 

6.7-7.0 6.85 tap water - 21-28 d 7.2 m 
(Näslund et al., 

2017) 
1 

34 

Fish 
Oncorhynchus 

mykiss 
210 

Hatching. 
larval 

development. 
mortality. 
growth 

F DCF-Na 100.1 
13.2-
14.4 

7.6-7.9 7.75 tap water - 60 d >1084 mm 
(Memmert et al., 

2013) 
1 

35 

Fish 
Oncorhynchus 

mykiss 
  

Eye 
malformation 

F DCF-Na 99.9 11.4±0.6 7.62-7.83 7.73 
Wielenbach 

water 
- 28 d 5 nom-m (Birzle, 2015) 2 

36 
Fish Danio rerio 210 Growth F DCF-Na 100.1 

26.0-
26.7 

7.0-7.2 7.1 
reconstituted 

test water 
- 30 d 8.6 mm 

(Memmert et al., 
2013) 

1 

37 
Fish Danio rerio 215 

Juvenile 
Growth 

R DCF-Na n.r  23±2 7.6-8.2 7.8 water - 28 d 5000 nom-m 
(Praskova et al., 

2014) 
2 

38 
Fish Danio rerio 212 Hatching R n.r  n.r  26.5 n.r   n.a. freshwater 

DMSO. 
0.01% 

80  1250 nom (Ribeiro et al., 2015) 3* 

39 

Fish Cyprinus carpio 210 
Larval 

mortality 
R DCF-Na n.r  20-24 7.5-8.2 7.85 tap water 

DMSO. 
10uL/L 

30 d 1000 nom-m 
(Stepanova et al., 

2013) 
2 

40 

Fish Cyprinus carpio 210 
Larvae 

development 
R DCF-Na n.r  20-24 7.5-8.2 7.85 tap water 

DMSO. 
10uL/L 

30 d 674 nom-m 
(Stepanova et al., 

2013) 
2 

 

Legend 

Exposure 
S  static 
R  semi-static 

Analytics 

Chemical analitycs 
Comments 
a «yes» in the EU Dossier; the report by Meden-Kunkel and Maletzki, 2010 states that no analytics were 
performed. 
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F  flow through 
 
Test item 
DCF  diclofenac 
DCF-Na diclofenac sodium 

 

m measured concentrations 
mm mean measured concentrations 
nom       nominal concentrations 
nom-m  nominal concentrations; recovery at the 
start was determined. In case recovery was 80-
120 %. nominal effect concentrations are 
regarded as valid.  
£ Average effective concentration (AEC) 

b “no” in the EU Dossier; exposure concentrations were measured and within 2% of nominal 
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Table S8: Acute effect concentrations from studies with reported analytics and reported pH, considering all endpoints and estimated effect concentrations, based on logD correction for 
pH 6.5. Values in bold were used for the deterministic derivation of a MAC-EQS. 

 

# 

Group Species Effect 
Reported 

pH 

pH  
for  

calculation 

logD at 
study pH 

Duration  
h 

IC/EC/LC50 
(µg/L) 

Adjusted 
IC/EC/LC50 

(µg/L) 
pH6.5 

Adjusted 
IC/EC/LC50 

(µg/L) 
pH7 

Ratio 
original/adjusted 

effect 
concentration 

(delta logD, pH6.5) 

Reference 

2 
Algae 

Desmodesmus 
subspicatus 

Population 
Growth 

8.0 -8.2 8.1 0.83 72  60440 6542 16816 9.2 
(Doležalová 

Weissmannová et al., 
2018) 

8 
Crustacean 

Daphnia 
magna 

Immobility 7.5-7.6 7.55 1.00 48  60700 9616 24717 6.3 (Lee et al., 2011) 

12 
Crustacean 

Moina 
macrocopa 

Immobility 7.4-7.7 7.55 1.00 48  142600 22590 58066 6.3 (Lee et al., 2011) 

15 
Crustacean 

Gammarus 
fossarum 

Mortality 7.3 7.3 1.16 48  58000 13422 34501 4.3 
(Triebskorn et al., 

2017) 

18 
Crustacean 

Tisbe 
battagliai 

Mortality 8.0±0.2 8.0 0.86 48  9500 1085 2789 8.8 (Trombini et al., 2016) 

26 
Fish Danio rerio 

Mortality   
(2-3 mo 

juveniles) 
6.10 - 7.92 7.0 1.38 96  166600 62802 161427 2.7 (Praskova et al., 2011) 

28 
Fish Danio rerio 

Mortality 
(embryos) 

8.07  8.07 0.82 72  7800 825 2121 9.5 
(van den Brandhof 

and Montforts, 2010) 

29 
Fish Danio rerio 

Mortality 
(embryos) 

6.0 6.0 2.27 96  670 1995 5128 0.3 
(Schweizer et al., 

2021) 

30 
Fish Danio rerio 

Mortality 
(embryos) 

8.0 8.0 0.86 96  19910 2274 5846 8.8 
(Schweizer et al., 

2021)  

31 
Fish Danio rerio 

Mortality 
(embryos) 

9.0 9.0 0.74 96  185070 16276 41835 11.4 
(Schweizer et al., 

2021) 

35 
Amphibian 

Trachycephalu
s typhonius 

Mortality 
(embryos) 

7.5±0.1 7.5 1.05 96  2828 502 1289 5.6 (Peltzer et al., 2019) 

36 
Amphibian 

Physalaemus 
albonotatus 

Mortality 
(embryos) 

7.5±0.1 7.5 1.05 96  2462 437 1123 5.6 (Peltzer et al., 2019) 
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Table S9: Chronic effect concentrations from studies with reported analytics and reported pH, considering all endpoints and estimated effect concentrations, based on logD correction 
for pH6.5. Values in bold were used for the deterministic derivation of a QSfw,eco. 

 

# 

 Group Species Effect 
Reported 

pH 

pH  
for  

calculation 

logD at 
study pH 

Duration 
NOEC/EC10 

(ug/L) 

Adjusted 
NOEC/EC10 

(ug/L) 
pH6.5 

Adjusted 
NOEC/EC10 

(ug/L) 
pH7 

Ratio 
original/adjusted 

effect 
concentration 

(delta logD, pH6.5) 

Reference 

2 

Algae 
Desmodesmus 

subspicatus 
Population 

growth 
8.0 -8.2 8.1 0.83 3 d 15540 1682 4324 9.2 

(Doležalová 
Weissmannová et 

al., 2018) 

11 

Crustacean 
Daphnia 
magna 

Reproduction 
7.61 ± 
0.35 

7.61 1.00 21 d 120 19 49 6.3 (Du et al., 2016) 

17 
Crustacean 

Gammarus 
fossarum 

Reproduction 7.7 to 8.2 7.95 0.86 35 d 790 90 232 8.8 
(Triebskorn et al., 

2017) 

19 Gastropod 
Mollusc 

Lymnaea 
stagnalis 

Reproduction 7.29-8.24 7.76 0.92 28 d 1540 202 520 7.6 
(Scymaris Ltd., 

2020b) 

21 Bivalve 
Mollusc 

Dreissena 
polymorpha 

Mortality 7.5-8.0 7.75 0.92 171 d 0.37 0.05 0.12 7.4 
(Joachim et al., 

2021) 

24 

Echinoderm 
Paracentrotus 

lividus 
Fertilisation 8.10-8.16 8.13# 1.10 4 h 1870 202 531 9.3 

(Scymaris Ltd., 
2020a) 

29 

Fish Oryzias latipes 
Jaw 

malformatio
n  

7.4– 7.8 7.6 1.54 90 d 12.6 2 5 6.3 
(Yokota et al., 

2018) 

32 

Fish Salmo trutta 
Mortality 
(Juvenile)  

8.5±0.04 8.5 0.92 25 d 3.5 0.33 0.85 10.6 
(Schwarz et al., 

2017) 

33 

Fish 
Gasterosteus 

aculeatus 

Jaw 
malformatio

n 
6.7-7.0 6.85 0.96 21-28 d 7.2 3 8 2.4 

(Näslund et al., 
2017) 

35 

Fish 
Oncorhynchus 

mykiss 

Eye 
malformatio

n 
7.62-7.83 7.73 0.92 28 d 5 1 2 5.0 (Birzle, 2015) 

36 
Fish Danio rerio Growth 7.0-7.2 7.1 0.89 30 d 8.6 3 7 2.9 

(Memmert et al., 
2013) 

40 

Fish 
Cyprinus 

carpio 
Larvae 

development 
7.5-8.2 7.85 1.00 30 d 674 82 211 8.2 

(Stepanova et al., 
2013) 
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Table S10: HC5 obtained for SSDs modelled for original effect data as well 

as effect data adjusted for logD at pH6.5 and pH7. Lower limits (LL), upper 

limits (UL) and the ratio of UL to LL (spread; sprHC5) are also listed. The 

unit of all values is µg/L. Plots of the corresponding SSDs are shown in 

Figure S4. 

Dataset LL HC5 HC5 UL HC5 sprHC5 

original data 0.0094 0.2845 2.2040 234 

pH6.5-adjusted 0.0024 0.0600 0.4130 174 

pH7-adjusted 0.0054 0.1399 0.9922 184 
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