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Material and Methods

Analytical method for the determination of diclofenac sodium in seawater by LC-MS/MS
PREPARATION OF STOCK AND STANDARD SOLUTIONS
Stock solutions of diclofenac and diclofenac-d4 (internal standards) were prepared in acetonitrile containing 1.0% formic acid. Standard solutions were prepared in 50:50:0.1 (v/v/v) acetonitrile/water/formic acid containing 10 µg/L internal standard.
PROCEDURE FOR SAMPLE PREPARATION
Sea water samples
Sea water samples were prepared by taking 200 mL or 20 mL aliquot of the seawater sample.  
Diclofenac-d4 internal standard (standard in acetonitrile containing 1.0 % formic acid) was added to each sample.  Formic acid was added to 0.1% w/w.  The samples were then extracted/concentrated by Solid Phase Extraction (SPE). 

Solid phase extraction procedure
SPE Cartridge:               Agilent Bond Elut C18 500mg, 6 mL
Condition: 	   5 mL of methanol
Equilibrate:         5 mL of HPLC water
Load Sample:    100 mL of diluted sample
Wash:	 	   5 mL of water
Elute analyte: 	2.5 mL of acetonitrile containing 0.1% formic acid (1.5 mL followed by a further 1.0 mL), then add 2.5 mL of LC-MS grade water containing 0.1% formic acid to the extract
During SPE pre-treatment, the flow rate should be low in order to obtain recovery.
An aliquot of the extract was diluted with 50:50 acetonitrile:water (containing 0.1% formic acid) if required prior to analysis by LC-MS/MS.

Sample Introduction and Chromatographic Separation
The following conditions were found to be suitable for the analysis of diclofenac:
Injection volume (µL)		20 µL
Column			Poroshell 120 EC C18 (150 x 2.1 mm, 2.7 µm)
Column temperature		30 ºC
Eluent flow rate		200 µL/min
Eluent A			0.1% formic acid in LC-MS grade water 
Eluent B			0.1% formic acid in LC-MS grade acetonitrile
 
Gradient Method:
 
	Time (mins)
	A (%)
	B (%)

	0.00
	50
	50

	5.00
	1
	99

	8.00
	1
	99

	8.01
	50
	50

	12.00
	50
	50


 
Mass Spectrometer
System: Thermo TSQ Altis/Vanquish Mass Spectrometer
Method Parameters:
Scan type:				Selected Reaction Monitoring (SRM)
Source:				H-ESI, Negative ion
Collision cell pressure			1.5
Dwell time (ms)	    		81.13
Q1 Resolution (FWHM)		0.2
Q3 Resolution (FWHM)		1.2
 
Tune File Parameters:
Sheath gas pressure			25 (Arb)
Auxiliary gas pressure		5.0 (Arb)
Ion sweep gas pressure		1.0 (Arb)
Spray Voltage				2500 (V)
Vaporiser temperature		250 (°C)
Capillary temperature			200 (°C)
 
Transitions Monitored
	Analyte Identification
	Typical Retention Time (Minutes)
	Ion transitions monitored (m/z)
	Collision energy (eV)

	Diclofenac
	5.3
	294 → 250
	10

	
	
	296 → 252
	11

	Diclofenac-d4
	5.3
	300 → 256
	11


Quantitation transitions in bold print, confirmation transitions in italic print. 
Quantitation and confirmation ion transition data was calculated using the Total Ion Chromatograms (TIC) from the SRM transitions described above.


Analysis of routine parameters, metals and pesticides in seawater supply

	Parameter 
	Seawater Concentration (March 2019)

	*pH 
	8.03 

	*Salinity 
	34.14 

	Highest organophosphorous pesticides 
	<0.01 μg/L 

	Highest organochlorine pesticides 
	<0.01 μg/L 

	Highest PCB 
	<0.002 μg/L 

	Aluminium 
	<40 μg/L 

	Arsenic 
	2.0 μg/L 

	Boron 
	4800 μg/L 

	Cadmium 
	<0.03 μg/L 

	Calcium 
	440 mg/L 

	Cobalt 
	<10 μg/L 

	Copper 
	0.76 μg/L 

	Iron 
	<100 μg/L 

	Lead 
	0.082 μg/L 

	Magnesium 
	1400 mg/L 

	Manganese 
	<20 μg/L 

	Mercury 
	<0.01 μg/L 

	Nickel 
	0.68 μg/L 

	Potassium 
	420 mg/L 

	Selenium 
	<1 μg/L 

	Silver 
	<1 μg/L 

	Sodium 
	11000 mg/L 

	Strontium 
	7900 μg/L 

	Sulphate as SO4 
	2800 mg/L 

	Vanadium 
	<20 μg/L 

	Zinc 
	4.0 μg



Paracentrotus lividus test method

Adult P. lividus were sexed prior to the study and exposed to diclofenac sodium under flow-through conditions for 96 hours. The test was run with a dilution water (seawater) control and ten nominal diclofenac concentrations ranging from  0.057 to 2000µg diclofenac sodium/L (Table 1). Test solutions were prepared by mixing stock solutions (prepared in reverse-osmosis water) with 5 µm filtered seawater and were delivered to the test replicates in a flow-through system at a nominal 65 mL/min.
Each replicate tank comprised two male and three female sea urchins. Enough kelp was added to each tank to last the length of the adult exposure. Observations for mortality, abnormal behaviour and appearance were recorded daily.
Following the 96 hour adult exposure phase, the adult sea urchins were removed from the tanks and induced to spawn by injecting 2 mL of 0.5 M potassium chloride into the coelum, through the peristomal membrane surrounding the mouth, on the oral side. An additional 0.5 mL of 0.5 MKCl was injected into seven individual sea urchins where spawning was not induced within 30 minutes of the initial injection. Females were spawned directly into the relevant test solution and males were dry spawned with sperm collected via Pasteur pipette.
Test solutions for the fertilisation phase were prepared using 1µm filtered seawater at the same nominal test concentrations as the adult exposure phase. 
Oocytes from the 3 females from each adult exposure replicate tank were pooled together and resuspended at a nominal density of 3000 oocytes/mL. A total of 6x replicate suspensions were prepared for the control (3x replicates from each replicate adult exposure control tank) and a total of 4x replicates per treatment (2x replicates from each replicate adult exposure tank). 
Sperm from the two males from each replicate tank was combined and mixed with 1 mL of the relevant test solution. 100 µL of the combined sperm sample was added to each oocyte suspension replicate. Replicates were placed into incubators set at 18±2°C in the dark for 4 hours with continuous orbital rotation of the solutions at 100 rpm.
After 4 hours, two 10 mL samples were taken from each flask. The samples were fixed with neutral buffered formalin (25% of sample volume) to preserve the samples. For each sample, a 1:50 dilution was made with 1 µm filtered seawater and 1 mL of the diluted sample was added to a 1 mL Sedgewick-Rafter counting chamber. The numbers of fertilised and unfertilised oocytes were assessed using light microscopy. A minimum of two counts were made from each 10 mL sample. Additional counts were performed if the total number of oocytes was <100. Successful fertilisation was defined as division of the zygote.
The embryo exposure phase used the same test solutions prepared for the fertilisation phase. Following the 4 hours incubation at the end of the fertilisation phase, a 1 mL sample (nominally 3000 embryos) was added to a 250 mL glass beaker containing 99 mL of the relevant test solution. Each fertilisation replicate seeded an embryo exposure phase replicate, therefore the same level of replication was maintained.
The embryo exposure phase was a 48 hour static test (no renewals) at the same environmental conditions as the adult exposure phase. After 48 hours, each replicate was mixed and two 10 mL samples were taken. The samples were fixed with neutral buffered formalin (25% of sample volume) to preserve the samples. A minimum of two 1 mL subsamples were assessed for each 10 mL sample using a Sedgewick-Rafter counting chamber and light microscopy. Additional counts were performed if the total number of embryos assessed was <50. The number of normal and abnormal embryos were recorded for each sample.
The pH, dissolved oxygen (DO) and salinity of a single replicate tank of the control and each treatment was measured at 0 hours and then daily during the adult exposure phase. The pH, DO and salinity of the excess test solutions was measured at 0 hours during the embryo exposure phase (i.e. fertilisation) and a pooled sample for the control and each treatment at the end of the embryo exposure phase (48 hours). Temperature values during the adult exposure, fertilisation incubation phase and embryo exposure phase were continuously monitored using electronic Max/Min thermometers. 
During each phase, the concentrations of diclofenac were measured using the LC-MS/MS method described above. Concentrations were measured in the adult exposure phase on Day ‑2, Day 0 and at the end of the adult exposure (Day 4). Concentrations were measured in the test solutions used for the fertilisation and embryo exposure phases at the start (0 hours; from excess test solutions) and end (48 hours; from pooled samples) of the embryo exposure phase. Statistical analysis of the fertilisation data and the embryo normality data was undertaken using the CETIS statistical package (version 1.9.4.9).


Psammechinus miliaris test method

Adult P. miliaris were sexed prior to the study and exposed to diclofenac sodium under flow-through conditions for 96 hours. The adult exposure phase was run with a dilution water control and a single nominal test concentration of 20 mg diclofenac sodium/L. To produce the 20 mg/L test solution, a single stock solution was prepared in reverse-osmosis water and mixed with 5 µm filtered seawater and were delivered to the test replicates under a flow-through system at a nominal 25 mL/min flow rate. 
Each replicate tank comprised of 2 male and 3 female sea urchins. Enough kelp was added to each tank to last the length of the adult exposure. Observations for mortality, abnormal behaviour and appearance were recorded daily.
Following the 96 hour adult exposure phase, the adult sea urchins were removed from the tanks and induced to spawn by injecting 2 mL of 0.5 M potassium chloride into the coelum, through the peristomal membrane surrounding the mouth, on the oral side. Vigorous shaking was also used to induce spawning. Females were spawned directly into the relevant test solution and males were dry spawned with sperm collected via Pasteur pipette.
Test solutions for the fertilisation phase were prepared 1 µm filtered seawater and included a dilution water (seawater) control and five nominal test concentrations of 1.3 to 20 mg diclofenac sodium/L (Table 1).  Two treatments of a nominal diclofenac sodium concentration of 20 mg/L were included in the fertilisation study – the first utilised gametes taken from the adults exposure to 20 mg/L for 96 hours, while a second 20 mg/L used gametes taken from control adults. Gametes for all intermediate concentrations were taken from control adults. 
Oocyte suspensions were pooled together from females in the dilution water control and the 20 mg/L treatment, resulting in two oocyte suspensions. Dilutions of the oocyte suspensions were created and counted using a counting chamber on a microscope. The dilutions had densities ranging between 1570 to 1840 eggs/mL. 1 mL of the appropriate diluted oocyte suspension was added to 100 mL of the appropriate treatment solution to produce the test replicates. 
Sperm from the males in the dilution water control replicates and the 20 mg/L test concentration replicates was pooled to give two combined sperm samples and mixed with either dilution water or 20 mg/L test solution as appropriate. 100 µL of the combined sperm sample was added to each oocyte suspension replicate. Replicates were placed in an incubator set at 15 ± 2°C in the dark for ~4 hours with continuous orbital rotation of the solutions at 100 rpm. 
After 4 hours, a 10 mL sample was taken from each flask. The samples were fixed with neutral buffered formaldehyde solution (5% of sample volume) to preserve the samples. For each 10 mL sample, 1 mL was added to a 1 mL Sedgewick-Rafter counting chamber. The numbers of fertilised and unfertilised oocytes were assessed using light microscopy. Six counts were made from each 10 mL sample. Additional counts were performed if the total number of oocytes was <80. Successful fertilisation was defined as division of the zygote.
The pH, dissolved oxygen (DO), temperature and salinity of a single replicate tank of the control and the 20 mg/L concentration was measured at 0 and 96 hours during the adult exposure phase. The pH, DO and salinity of the excess test solutions was measured at 0 hours during the fertilisation phase. Temperature values during the adult exposure and fertilisation incubation phase were continuously monitored using electronic max/min thermometers.
During each phase, the concentrations of diclofenac were measured using the LC-MS/MS method described above. Concentrations were measured in the adult exposure phase on Day ‑2, Day 0 and at the end of the adult exposure (Day 4). Concentrations were measured at the start (0 hours) of the fertilisation phase in the excess test solutions. Statistical analysis of the fertilisation data was undertaken using the CETIS statistical package (version 1.9.4.9).


Asterias rubens test method

The study was conducted according to ASTM E1563 Standard Guide (ASTM 2012) with a dilution water (seawater) control and ten nominal diclofenac exposure concentrations ranging from 0.562 to 100 mg diclofenac sodium/L (Table 1). The seawater used to prepare test solutions was further filtered to 1 µm 
Five male and five female starfish were removed from the stock tanks and injected with approximately 200 µL of a 1 mM solution of 1 methyladenine into each side of the base of one arm (a total of 400 µL per individual). After 1 hour oocytes and sperm were collected. Each test replicate was seeded with 30 oocytes/mL (3000 oocytes per 100 mL per flask). Sperm was combined and mixed, and then a 5 µL volume added to each test replicate. Flasks were placed into an incubator set at 11 ± 2°C in the dark for 4 hours with continuous orbital rotation of the solutions at 100 rpm.
After 4 hours, one 5 mL sample was taken from each flask. The samples were fixed with 37-41% formaldehyde solution (5% of sample volume) to preserve the samples. Aliquots of the samples were added to a 1 mL Sedgewick-Rafter counting chamber and the numbers of fertilised and unfertilised oocytes assessed using light microscopy. A minimum of three counts were made from each 5 mL sample. Successful fertilisation was defined as formation of the fertilisation membrane, based on images from Carter et al., 2021.
The pH, dissolved oxygen (DO) and salinity of the excess test solutions after test start were measured. Temperature values were continuously recorded in an additional replicate (without gametes) using an electronic monitoring system. The concentrations of diclofenac in the excess test solutions remaining after test start were measured using the LC-MS/MS method described above. Statistical analysis of the fertilisation data was undertaken using the ToxRat solutions statistical package (version 3.3.0).


Arenicola marina test method

Adult lugworms, Arenicola marina, were collected from the wild population at Paignton Beach, Devon, UK, in October 2023, during the spawning season. They were maintained in single-sex tanks using natural sediment from the collection site, under flow through conditions using filtered seawater at 12 ± 2 °C. They were fed with small granular pellets as required. 
The test was run using an aqueous-only exposure with a dilution water control and ten nominal test concentrations of 0.01 to 2000 µg diclofenac sodium/L (Table 1). Test solutions were prepared by weighing stock solutions into 1 µm filtered seawater and diluting further with 1 µm filtered seawater as required. 
Gametes from three male worms were collected following the initiation of spawning by injection to prevent sperm from being bound together in morulae. Spawning of the males was initiated by the injection of 1 mL 8,11,14-eicosatrienoic acid at 1.3 mg/mL (Pacey and Bentley, 1992), approximately 30 minutes before sperm collection. Sperm from individual males was collected ‘dry’ in a concentrated form as it was released from the nephromixia during spawning and stored on ice for up to 4 hours before use. A subsample of sperm from each male was mixed with seawater and checked for motility. Sperm were observed to have high motility and appeared healthy, so were consequently pooled to create a pooled sperm solution. The pooled sperm suspension was mixed by vigorous shaking for 10 seconds and a 100 µL subsample was diluted 1 in 1000 with 1 µm filtered seawater containing 5 % of 38-41 % formaldehyde solution to immobilise the sperm. The number of sperm in three 1 µm aliquots of this suspension were counted using a Neubaeur Improved Haemocytometer on a microscope to determine the sperm density of the pooled stock.
Gametes from five female worms were collected using a wide-gauge needle to remove the oocytes directly from the coelomic cavity. After allowing to settle and concentrate, oocytes were rinsed to remove excess coelomic fluid by pouring off the overlying water and refilling with fresh seawater multiple times until the solution was colourless, and they were then stored on ice for approximately 1.5 hours before use. The eggs from all five females were assessed as healthy and mature (smooth cell membranes and lack of large germinal vesicles), and consequently combined and mixed by inversion to create a pooled egg suspension. The pooled oocyte suspension was diluted 1 in 100 with 1 µm filtered seawater and the eggs in three homogenous 0.1 mL aliquots were counted using a Sedgewick-Rafter counting chamber on a microscope to determine the oocyte density of the pooled stock.
To start the exposure, the pooled egg suspension was mixed by inversion, and an aliquot was added to each test vessel via pipette to achieve a nominal density of 22.5 eggs/mL in the test replicates. These were exposed for one hour prior to fertilisation. Approximately 5 minutes prior to the initiation of fertilisation, a 5 x 105 sperm/mL intermediate sperm solution was prepared by addition of a subsample of the pooled sperm stock to 100 mL 1 µm filtered seawater. This was mixed by inversion to activate the sperm. Fertilisation was initiated by addition of 2 mL of this intermediate stock to each test replicate to achieve a final sperm concentration of 1 x 104 sperm/mL. Following initiation, the incubator rotation was set to 60 rpm for approximately 10 minutes to increase the instance of egg/sperm interactions. The test vessels were then held in a dark incubator at 12 ± 2 °C for the study duration. The position of the treatments was randomly allocated within the test area.
The study was terminated 2 hours after sperm addition by mixing each replicate with a perforated plunger and taking a 15 mL subsample which was added to a corresponding glass sample vial containing 0.75 mL (5 % sample volume) of 38-41 % formaldehyde solution. These were then mixed by inversion to ensure all embryos were preserved immediately. Subsequently, the number of fertilised and non-fertilised embryos were counted in five subsamples (1 mL volume) for each replicate. A minimum of 100 oocytes were counted for all replicates on a Sedgewick-Rafter grid slide using microscopy. Fertilised oocytes were defined as having intact fertilisation membranes, no discolouration, and obvious polar bodies (Meijer, 1979). Statistical analysis of the fertilisation success data was undertaken using the CETIS statistical package (version 2.1.5.5).
The pH, dissolved oxygen (DO) and salinity of the controls and each treatment were measured at the start of the test, from excess test solutions. Temperature was recorded continuously in a separate vessel, containing dilution water only, using an environmental monitoring system. To establish the concentrations achieved, analysis for diclofenac sodium in the excess test solutions was undertaken using the LC-MS/MS validated method detailed above.


Literature search methodology

Literature searches were conducted regularly as part of a larger project to identify ecotoxicity data for diclofenac, and these were used for the present assessment to identify any long-term ecotoxicity additional data for marine species. 
The searches were conducted using the PubMed and Web of Science databases in August and November 2022, February and May 2023, and February 2024. The first search in August 2022 was limited to 2019 onwards, with each subsequent search covering the period from the date of the previous search. The following search terms were used for each search: (diclofenac OR 15307-86-5 OR “2-(2,6-dichloroanilino)phenylacetic acid”) AND (toxicity OR effect) AND (environment OR ecotox* OR aquatic OR soil OR sediment OR mortality OR reproduction OR NOEC OR NOEL OR algae OR fish OR invertebrate OR Daphnia OR crustacean OR avian OR frog OR bird OR “secondary poisoning”). 
Some overlap with the period of the EC’s assessment (EC 2022) was applied to identify any additional marine data that may have been published during the assessment phase of the EC’s work (i.e. between the ‘cut-off’ for new data applied in that assessment and the publication of the finalised EQS dossier for diclofenac (EC 2022)). 


Results and Discussion
Table S1	Test parameters and EC10/ NOEC thresholds for fertilisation studies with three echinoderms and an annelid worm
	Taxonomic Group
	Species
	Replicates
	Replicate volume/ test vessel
	Duration
	Endpoint
	Nominal Concs
	Measured Concs
	pH range
	EC/LC10
	NOEC

	Echinoderms
	Paracentrotus lividus
	2 per treatment
	12L in glass aquaria
	96 hours
	Adult mortality
	0.057, 0.182, 0.582, 1.86, 5.96, 19.1, 61.0, 195, 625 and 2000 μg/L
	0.0533, 0.167, 0.520, 1.61, 5.77, 16.9, 52.7, 176, 568 and 1810 μg/L
	7.95 to 8.14
	>1810 μg/L
	1810 μg/L

	
	
	4 per test concentration; 6 for seawater control
	100mL in glass conical flasks
	96 + 4 hours
	Fertilisation**
	0.057, 0.182, 0.582, 1.86, 5.96, 19.1, 61.0, 195, 625 and 2000 μg/L
	0.0701, 0.200, 0.694, 2.36, 7.16, 17.4, 59.3, 179, 593 and 1870 μg/L 
	8.10 to 8.16
	>1870 μg/L
	1870 μg/L

	
	
	4 per test concentration; 6 for seawater control
	99mL in glass beakers
	96 + 48 hours
	Embryo-larval development**
	0.057, 0.182, 0.582, 1.86, 5.96, 19.1, 61.0, 195, 625 and 2000 μg/L
	0.0701**, 0.191, 0.615, 2.02, 6.21, 17.1, 58.5, 178, 580 and 1840 μg/L 
	8.04 to 8.16
	>1840 μg/L
	1840 μg/L

	
	Psammechinus miliaris
	2 for 20 mg/L treatment; 4 for seawater control
	12L in glass aquaria
	96 hours
	Adult mortality
	20 mg/L
	17.4 mg/L
	7.93 to 7.96
	> 17.4 mg/L
	17.4 mg/L

	
	
	4 per test concentration; 6 for seawater control
	100mL in glass beakers
	4 hours
	Fertilisation*
	1.3, 2.5, 5.0, 10 and 20 mg/L
	0.979, 1.62, 4.38, 8.57 and 19.4 mg/L
	7.93 to 8.06
	> 19.4 mg/L
	8.57 mg/L

	
	
	4 per test concentration; 6 for seawater control
	100mL in glass beakers
	96 + 4 hours
	Fertilisation**
	20 mg/L
	19.4 mg/L
	7.93 to 8.06
	NA
	< 19.4 mg/L

	
	Asterias rubens
	4 per test concentration; 6 for seawater control
	100mL in glass conical flasks
	4 hours
	Fertilisation
	0.562, 1.00, 1.78, 3.16, 5.62, 10.0, 17.8, 31.6, 56.2 and 100 mg/L
	0.650, 1.07, 2.10, 3.95, 6.48, 11.5, 20.0, 33.0, 58.9 and 113 mg/L
	7.60 to 7.86
	13.0 mg/L
(6.90 – 24.6 mg/L)
	6.48 mg/L

	Annelid Worms
	Arenicola marina
	4 per test concentration; 6 for seawater control
	100mL in glass beakers
	3 hours
	Fertilisation*
	0.01, 0.05, 0.17, 0.66, 2.52, 9.59, 36.4, 139, 526, 2000 μg/L
	0.0192, 0.0556, 0.144, 0.578, 1.96, 6.78, 27.0, 154, 526, 2340 µg/L
	8.23 to 8.24
	0.776 μg/L (CLs not calculable)
	0.578 µg/L


* Gametes obtained from unexposed adults
** Gametes obtained from adults exposed for 96 hours to the same nominal concentrations as the fertilisation/ embryo-larval study
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Name of user whodid the computations:

Test design

Number of treatments (incl. control(s))
Duration of the test

Measurement variable

Test system

1002.0071

Diclofenac sodium

mg/L

18.7.23

17/01/2025;09:46:58

Toxrat stats fertilisation input measured.xls
RichardMaunder
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Fertilisation of Starfish asterias rubens as Dependent on Concentration and Time

Tab. 1:Fertilisation of Starfish asterias rubens as dependent on concentration of the testitem and time (from
InputRawData)

Treatm.[mg/LIControl 0.6 14 241 40 65 115 200 330 589
oh 50 64 62 54 78 58 63 70 7% 78
81 M a7 44 56 43 43 49 9% 51
53 a7 m 49 71 66 50 54 84 49
49 52 61 53 54 55 4 55 58 99
63 - - - - - - - - -
63 - - - - - - - - -

Total Introduced 359 204 211 200 259 222 200 228 316 277
n: 6 4 4 4 4 4 4 4 4 4

4n 50 61 59 53 76 54 57 61 70 59
79 39 46 43 54 43 39 42 86 44
51 46 38 48 67 63 47 45 70 36
48 4 61 53 53 53 36 49 46 82
58 - - - - - - - - -
61 - - - - - - - - -

Total Not Survived: 347 190 204 197 250 213 179 197 272 221
n: 6 4 4 4 4 4 4 4 4 4

& 1@ ® o 4 5 e 70 & S0 w0 10
Concentration [mg/L]

Fig. 1: Fertilisation of Starfish asterias rubensas observedunderpresence of the test item after 4 h.

Lethal Concentrations (LCx) for Fertilisationat 4 h

113.0
66
81
76
74

297

41
62
50
52

205




image6.png
Overview Fertilisation
Tab. 2: Overview Fertilisation: Overview over the effects on fertilisation in Starfish asterias rubens at4 h

Treatm.[mg/L[Total IntroducedNot Survived Survived % Survived
Control 359 347 12 33
06 204 190 14 6.9

1.1 21 204 7 33

21 200 197 3 15

4.0 259 250 9 35

6.5 222 213 9 41
115 200 179 21 10.5
20.0 228 197 31 13.6
33.0 316 272 44 13.9
58.9 277 221 56 20.2
113.0 297 205 92 31.0

Weibull analysis using linear max. likelihood regression
Tab. 3: Weibull analysis using linear max. likelihood regression with fertilisation at 4 h: Determination of the
concentration/response function; data is shown which entered the Weibull analysis; Log(x): natural logarithm of
the concentration; n: number of organisms; Emp. Weibit: empirical "weibit"; Reg. "weibit": calculated "weibit" for
the final function.

Treatm. [mg/L] Log(x) % Survived n  Emp. Weibit Weight  Reg. Weibit
Control 33 359 excluded
06 -0.187 6.9 204 -1.1726 4.335 -3.841

11 0.029 3.3 21 -1.2690 5.822 -3.576

21 0.322 15 200 -1.3184 7.844 -3.218

4.0 0.597 35 259 -1.2647 14.090 -2.883

6.5 0.812 41 222 -1.2489 15.572 -2.621
115 1.061 10.5 200 -1.0737 18.772 -2.316
20.0 1.301 13.6 228 -0.9895 28216 -2.023
33.0 1519 13.9 316 -0.9806 49.966 -1.757
58.9 1.770 20.2 277 -0.8096 57.680 -1.449
113.0 2.053 31.0 297 -0.5171 83.063 -1.104

excluded: value not in line with the chosen function

Parameters of the Weibull analysis
Tab. 4: Parameters of the Weibull analysis with fertilisation at4 h: Results of the regression analysis

Parameter Value
Computationruns: 6
Slope b: 1.22185
Intercept a: -3.61225
Variance of b: 0.01123
Goodness of Fit

Chi* 32.97735
Degrees of freedom: 8
p(Chi?): <0.001
Log LC50: 2.65641
SE Log LC50: 0.13527

g-Criterion: 0.16486
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F: 32.256
p(F) (df: 1:8): <0.001
Chi?is a goodness of fit measure. If the probability, p(Chi?), is loweror equalthan 0.100 datais much scattering

round the computed dose/responsefunction. In this case and with quantaldata, confidence limits are corrected
for heterogeneity(extra-binomialvariance).

A statistically significant concentration/responsewas found (p(F) <= 0.05; i.e. slope of the relationship is
significantly different from zero).

Results of the Weibull analysis

Tab. 5:Results of the Weibull analysis with fertilisation at 4 h: Selected effective concentrations (LCx) ofthe test item and
their 95%-confidence limits (by normal approximation).

Toxicity Metric LC10

Value [mg/L] 13.0
lower95%-cl 6.9
upper 95%-cl 246

n.d.: not determined due to mathematical reasons or inappropriate data

Slope function after Litchfield and Wilcoxon: 6.583

(The slope function is derived from the slope, b, of the linearizedprobit function and computesas S = 10*(1/b);
please note that small values referto a steep concentration/responserelation andlarge ones to a flat relation.)

% Suwved
8

oo o1 1 1ot toeeo
Concentration fng/L]

Fig. 2: Concentration-effect curve showingthe influence of the test item on fertilisation of the introduced
Starfish asterias rubens as observed after 4 h
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StatisticalEvaluation of a Quantal Response:1002.0071

General:

Test identification/project no.
Test item

Unit of test item concentration

Start of experimenton day
Date and time of the evaluation

Raw data filename:

Test design

Number of treatments (incl. control(s))
Duration of the test
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as introduced and total fertilised as survived

1002.0071
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Survival of Starfish asterias rubens as Dependent on Concentration and Time
Tab. 1: Survival of Starfish asterias rubens as dependent on concentration ofthe test item and time (from InputRawData)
Treatm.[mg/L]Control 0.6 1.0 1.8 3.2 5.6 100 178 316 56.2 100.0
0h 50 64 62 54 78 58 63 70 76 78 66
81 41 47 44 56 43 43 49 98 51 81
53 47 41 49 71 66 50 54 84 49 76
49 52 61 53 54 55 44 55 58 99 74
63 - - - - - - - - - -
63 - - - - - - - - - -

Total Introduced 359 204 211 200 259 222 200 228 316 277 297

n: 6 4 4 4 4 4 4 4 4 4 4
4h 50 61 59 53 76 54 57 61 70 59 41
79 39 46 43 54 43 39 42 86 44 62

51 46 38 48 67 63 47 45 70 36 50

48 4 61 53 53 53 36 49 46 82 52

58 = = = @ s z = = 2 =

61 g 2 2 g 5 2 2 = e =

Total Survived: 347 190 204 197 250 213 179 197 272 221 205
n: 6 4 4 4 4 4 4 4 4 4 4

St Rl

CREG
Concentraon [mg/]

Fig. 1: Survival of Starfish asterias rubens as observedunder presence of the test item after 4 h.

Threshold concentrations (NOEC) for Survival at 4 h

To justify the use of the Step-down Cochran-Armitagetest at first a trend analysis by contrasts using proportions
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was performed.

Qualitative Trend Analysis by Contrasts (Monotonicity of Concentration/Response)

Tab. 2: Qualitative trend analysis by contrasts (monotonicity of concentration/response) with survival at 4 h: Psi: total of
proportions weighted by contrasts; Var(psi): variance of psi; df: degrees of freedom; Chi? Chi*-statistic; p(Chi?):
probability that the trend is due to chance (Ho: Slope =0). Hypothesis of monotonicity is accepted if at least the
linear contrastis significant.

Trend Psi Var(psi) df Chiz p(Chi?)
Linear 2.8027 0.1103 9 71.233 <0.001
Quadratic 0.9990 0.0374 9 26,677 0.002

The lineartrend is significant (p <= 0.05) The quadratic trend is significant (p <= 0.05)

The analysis of contrasts revealed a lineartrend, thus the selected Step-down Cochran-Armitagetest was
performed.

Ahead of the Cochran-Armitagetest Tarone'stest had to be performedto test for extra-binomial variance.

Tarone’s Test Procedure
Tab. 3: Tarone Testwith survival at 4 h: Treatment-wise testing the homgeneity of proportions (Alpha =0.010). The
statistic TZhas an asymptotic chi? distribution with one degree of freedom and measures the deviation from
homogeneity. Ho (Phi = 0;i.e. homogeneity) is accepted, if the probability p(TZ)> Alpha; p(TZ)is the probability
that the deviation from homogeneity observed in the treatment(s) is due to chance.

Treatm.[mg/L] Introduced Survived Dead TZp(TZ) sign.
Control 359 347 12 0.0060.936 -
0.6 204 190 14 2.3370.126 -
1.0 211 204 7 0.0640.800 -
1.8 200 197 3 1.0250.311 -
32 259 250 9 0.6730.412 -
5.6 222 213 9 0.1980.657 -
10.0 200 179 21 0.0160.901 -
17.8 228 197 31 1.2830.257 -
316 316 272 44 0.0580.809 -
56.2 277 221 56 0.0200.888 -
100.0 297 205 92 0.0010.978 -

+: significant; - non-significant
In treatments no signs of extra-bionmial variance were found.

Step-down Cochran-Armitage Test Procedure
Tab. 4: Step-down Cochran-Armitage Test Procedure with survival at4 h: Step-down test to detect an increasing trend in
responses (Alpha is 0.050; one-sided greater); Chi?(tot): total (Pearson) Chi? z(trend): standardized one-sided
deviation due to the linear upward trend; Chi(err): unexplained component of Chi?(tot); p(tot|trend|err):
probabilities that the observed results could be due to chance; Ho (no trend) is accepted, if p(trend) > Alpha.
Note that the step-down testterminates after the first non-significant treatment is encountered

Treatm. [mg/L]Total Introduced Dead% MortalityChi*(tot) p(tot) Chi*(err) p(err)jz|(trend)p(trend)
Sign.

Control 359 12 33
06 204 14 69 3.659 0.056 0.000 nd. 1.913  0.028 -
1.0 211 i 3.3 4.585 0.101  4.507 0.034 0.279  0.390 -
1.8 200 3 15 8.668 0.034 7.179 0.028 1.220 0.889 -
32 259 9 35 8.802 0.066 7.889 0.048 0.956 0.830 -
56 222 9 41 8748 0.120 8.445 0.077 0.550 0.709 -

10.0 200 21 10.5 25.956 <0.001 21.552  <0.001 2.099 0.018 #
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A NOEC of 5.6 mg/L is suggested by the program.
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CETIS Analytical Report Report Date: 29 Jan-25 16:07 (p 1 of 2)
Test Code/ID: 1002.02002 / 08-5566-7463

Arenicola marina Fertilisation Test Scymaris Ltd
Analysis ID: 09-9797-1735 Fertilization Rate CETIS Version:  CETISv2.1.5

Analyzed: 19 Feb-24 12:27 Analysis:  Linear Interpolation (ICPIN) Status Level: 1

EditDate: 30 Nov-23 00:00 MD5 Hash: E0B036574BC2BA9664257690272B5403  Editor ID: 003-002-028-2

BatchID:  07-3835-2083 Test Type: Fertiization Analyst:  Daniel Hill

Start Date: 19 Oct-23 Protocol: Diluent:

Ending Date: 19 Oct-23 Species:  Arenicola marina (Lugworm) Brine:

Test Length: — Taxon: Source:  Field Collected Age:
Sample ID:  16-7139-1093 Code:  639F6775 Project:  1002.02002

Sample Date: 19 Oct-23 Material: ~ 1002TS013 Source:  Sponsor

Receipt Date: 19 Oct-23 CAS (PC): Station:

Sample Age: — Client:  GSK Consumer Healthcare S.A

Comments: 1002.02002

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL _Method

Linear Linear 2100764 1000 Yes Two-Point Interpolation

Point Estimates

Level g/l 95% LCL  95% UCL

EC10 07763 — 1599

EC15 1389 01545 2129

EC20 2094 09684  4.366

EC25 4005  1.071 6.128

EC40 5620 2302 9391

EC50 1803 1137 2322

Fertilization Rate Summary Calculated Variate(A/B) Isotonic Variate
Conc-yig/L Code  Count  Mean __ Median _Min Max cV% %Effect EA/EB Mean  %Effect
) N 6 07912 08048 07179 08583  6.86%  0.00%  530/669 08035  0.00%
0.0192 3 07977 08053 07810  0.8067  1.82%  0.82%  269/337 08035  0.00%
0.0556 3 08216 08257 07742 08649  554%  -3.85%  282/344 08035  0.00%
0.144 3 07860 07820 07658 08120 297%  054% 281357 07869  206%
0578 3 07333 07458 06900 0.7642 527%  7.31% 251341 07333  8.73%
1.96 3 06457 06565 06165 0.6641  395%  18.39% 253392 06457  19.64%
6.78 3 05460 05520 05182 05704  4.84%  30.88%  203/370 05469  31.94%
27 3 05012 05036 04962 05037  0.86%  36.65% 203405 05012  37.62%
154 3 04181 04216 04000 04327  398%  47.15% 130311 04181  47.96%
526 3 01878 01863 01560 02212  17.37% 76.26% 59/315  0.1878  76.63%
2340 3 00522 00541 00451 00574 1223% 9341%  18/344 00522  9351%
Fertilization Rate Detail

Conc-yig/L Code  Rep1 Rep2  Rep3  Rep4  Rep5  Rep6

0 N 07179 07961 07353 08583 08136 08257

0.0192 07810 08053  0.8067

0.0556 08649 08257  0.7742

0.144 07658 08120  0.7829

0.578 06900 07458  0.7642

1.96 06165 06565  0.6641

6.78 05182 05520  0.5704

27 05036 05037 04962

154 04327 04000 04216

526 02212 01863  0.1560

2340 00574 00451  0.0541

Convergent Rounding (4 sf)

CETIS™ v2.1.55 x64 (006-599-921-1)
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CETIS Analytical Report

Report Date:

29 Jan-25 16:07 (p 2 of 2)

Test Code/ID: 1002.02002 / 08-5566-7463
Arenicola marina Fertilisation Test Scymaris Ltd
Analysis ID:  09-9797-1735 Endpoint: Fertilization Rate CETIS Version: CETISv2.15
Analyzed: 19 Feb-24 12:27 Analysi Linear Interpolation (ICPIN) Status Level: 1
Edit Date: 30 Nov-23 00:00 MDS5 Hash: E0B036574BC2BA9664257690272B5403  Editor ID: 003-002-028-2
Fertilization Rate Binomials
Conc-pg/L Code Rep1 Rep2 Rep3 Repd Rep5 Rep6
0 N 84/117 82/103 751102 103/120  96/118 90/109
0.0192 82/105 91/113 96/119
0.0556 96/111 90/109 96/124
0.144 85/111 951117 101/129
0578 69/100 88/118 94/123
1.96 82/133 86/131 85/128
6.78 57/110 69/125 771135
27 69/137 68/135 66/133
154 45/104 42/105 43/102
526 23/104 19/102 17/109
2340 m22 5111 6/111
Graphics
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o 500 1000 1500 2000
Conc-pglL

Convergent Rounding (4 sf)

CETIS™ v2.1.55 x64 (006-599-921-1)
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CETIS Analytical Report

Report Date:

29 Jan-25 16:07 (p 1 of 3)

Test Code/ID: 1002.02002 / 08-5566-7463
Arenicola marina Fertilisation Test Scymaris Ltd
Analysis ID:  09-6737-6805 Fertilization Rate CETIS Version:  CETISv2.1.5
Analyzed: 19 Feb-24 11:48 Analysis: Nonparametric-Control vs Ord. Treatments ~ Status Level: 1
EditDate: 30 Nov-23 00:00 MD5 Hash: E0B036574BC2BA9664257690272B5403  Editor ID: 003-002-028-2
BatchID:  07-3835-2083 Test Type: Fertiization Analyst:  Daniel Hill
Start Date: 19 Oct-23 Protocol: Diluent:
Ending Date: 19 Oct-23 Species:  Arenicola marina (Lugworm) Brine:
Test Length: — Taxon: Source:  Field Collected Age:
Sample ID:  16-7139-1093 Code:  639F6775 Project:  1002.02002
Sample Date: 19 Oct-23 Material: ~ 1002TS013 Source:  Sponsor
Receipt Date: 19 Oct-23 CAS (PC): Station:
Sample Age: — Client:  GSK Consumer Healthcare S.A
Comments: 1002.02002
Data Transform Alt Hyp Trials __ Seed NOEL  LOEL  TOEL __ Tox Units
Angular (Corrected) C>T 20000 775190571 0578  1.96 1064  —
Jonckheere-Terpstra Step-Down Test
Control vs _ Conc-ug/L TestStat _Critical _ Ties P-Type  P-Value Decision(a:5%) P-Value 99% CL
Negative Control  0.0192 10 MCarlo 07390  Non-Significant Effect 0.7310 - 0.7469
0.0556 185 1 MCarlo 07390  Non-Significant Effect 0.7310 - 0.7469
0.144 15 1 MCarlo 04820  Non-Significant Effect 0.4728 -0.4911
0578 825 1 MCarlo 00687  Non-Significant Effect 0.0641-0.0733
1.96" 136.5 1 MCarlo 00018  Significant Effect 0.0010 - 0.0025
6.78" 199.5 1 MCarlo  <1.0E-05 Significant Effect
21" 2715 1 MCarlo  <1.0E-05 Significant Effect
154* 3525 1 MCarlo  <1.0E-05 Significant Effect
526 4425 1 MCarlo  <1.0E-05 Significant Effect
2340 5415 1 MCarlo  <1.0E-05 Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF FStat  P-Value Decision(a:5%)
Between 279944 0.279944 10 1641  <1.0E05 Significant Effect
Error 0.0426573 0.0017063 25
Total 2.84209 35
ANOVA Assumptions Tests
Attribute Test TestStat Critical P-Value Decision(a:1%)
Variance Bartlett Equality of Variance Test 1592 2321 01019 Equal Variances
Distribution Shapiro-Wilk W Normality Test 09717 09166 04724  Normal Distribution
Fertilization Rate Summary
Conc-ug/L Code  Count  Mean  95%LCL 95%UCL Median  Min Max StdEr  CV%  %Effect
0 N 6 07912 07342 08481 08048 07179 08583 00221  6.86%  0.00%
0.0192 3 07977 07617 08337 08053 07810 08067 00084  182%  -0.82%
0.0556 3 08216 07086 00345 08257 07742 08649 00263 554%  -3.85%
0.144 3 07860 07280 08449 07829 07658 08120 00135 297%  0.54%
0578 3 07333 06373 08203 07458 06900 07642 00223 527% 7.31%
1.96 3 06457 05823 07091 06565 06165 06641 00147  395%  18.39%
6.78 3 05469 04811 06126 05520 05182 05704 00153  4.84%  30.88%
27 3 05012 04905 05119 05036 04962 05037 00025 086%  36.65%
154 4 04181 03768 04504 04216 04000 04327 0009  398%  47.15%
526 3 01878 01068 02688 01863  0.1560 02212 00188  17.37% 76.26%
2340 3 00522 00363 00680 00541 00451 00574 00037  1223% 93.41%

Convergent Rounding (4 sf)

CETIS™ v2.1.55 x64 (006-599-921-1)
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CETIS Analytical Report

Report Date:

29 Jan-25 16:07 (p 2 of 3)

Test Code/ID: 1002.02002 / 08-5566-7463
Arenicola marina Fertilisation Test Scymaris Ltd
Analysis ID:  09-6737-6805 Fertilization Rate CETIS Version:  CETISv2.1.5
Analyzed: 19 Feb-24 11:48 Nonparametric-Control vs Ord. Treatments ~ Status Level: 1
EditDate: 30 Nov-23 00:00 MD5 Hash: E0B036574BC2BA9664257690272B5403  Editor ID: 003-002-028-2
Angular (Corrected) Transformed Summary
Conc-pg/L Code  Count  Mean  95%LCL 95%UCL Median  Min Max StdEr  CV%  %Effect
0 N 6 10990 10290  1.1690  1.1130 10110  1.1850  0.0272  6.06%  0.00%
0.0192 3 11040 10600  1.1490 11140 10840 11160  0.0103  162% -0.51%
0.0556 3 11370 09890 12840 11400 10760  1.1940  0.0343  523%  -3.45%
0.144 3 10910 10200 11630 10860 10660  1.1220  0.0166  263%  0.68%
0.578 3 10290 09211 14370 10420 09803 10640 00250  421%  6.37%
1.96 3 09334 08673 090994 09446 09030 09526 00154  285%  15.06%
6.78 3 08324 07663 08984 08375 08036 08560 00154  3.19%  24.25%
27 3 07866 07750 07973 07890  0.7816 07891 00025  055%  28.41%
154 3 07031 06612 07450 07066  0.6847 07179 00097  240%  36.01%
526 3 04473 03434 05512 04463 04060 04896 00241  935%  59.29%
2340 3 02301 01940 02663 02346 02139 02419 00084  632%  79.06%
Fertilization Rate Detail
Conc-yglL Code  Rep1 Rep2 Rep3  Rep4  Rep5  Rep6
) N 07179 07961 07353 08583 08136  0.8257
0.0192 07810 08053  0.8067
0.0556 08649 08257  0.7742
0.144 07658 08120  0.7829
0.578 06900 07458  0.7642
1.96 06165 06565  0.6641
6.78 05182 05520 05704
27 05036 05037 04962
154 04327 04000 04216
526 02212 01863  0.1560
2340 00574 00451  0.0541
Angular (Corrected) Transformed Detail
Conc-yig/L Code  Rep1 Rep2  Rep3  Rep4  Rep5  Rep6
0 N 10110 11020 10300  1.1850  1.1240  1.1400
0.0192 10840 11140 1.1160
0.0556 11940 1.1400  1.0760
0.144 10660 11220  1.0860
0578 09803 10420  1.0640
1.96 09030 00446  0.9526
6.78 08036 08375  0.8560
27 07890 07891  0.7816
154 07179 06847  0.7066
526 04896 04463  0.4060
2340 02419 02139 0.2346

Convergent Rounding (4 sf)

CETIS™ v2.1.55 x64 (006-599-921-1)
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CETIS Analytical Report Report Date: 29 Jan-25 16:07 (p 3 of 3)
Test Code/ID: 1002.02002 / 08-5566-7463
Arenicola marina Fertilisation Test Scymaris Ltd
Analysis ID:  09-6737-6805 Fertilization Rate CETIS Version: CETISv215
Analyzed: 19 Feb-24 11:48 Nonparametric-Control vs Ord. Treatments = Status Level: 1
Edit Date: 30 Nov-23 00:00 MDS Hash: E0B036574BC2BA9664257690272B5403  Editor ID: 003-002-028-2
Fertilization Rate Binomials
Conc-ug/L Code Rep 1 Rep 2 Rep 3 Rep4d Rep5 Rep6
o N 84/117 82/103 751102 103/120  96/118 90/109
0.0192 82/105 91/113 96/119
0.0556 96/111 90/109 96/124
0.144 85/111 95/117 101/129
0578 69/100 88/118 94/123
1.96 82/133 86/131 85/128
678 57/110 69/125 77135
27 69/137 68/135 66/133
154 45/104 42/105 43/102
526 23/104 19/102 171109
2340 m22 5111 6111
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CETIS Analytical Report Report Date: 18 Feb-2013:27 (p 1 of 3)
Test Code/ID: 1002.00708 / 17-1401-8991
Purple Sea Urchin Sperm Cell Fertilization Test Scymaris Ltd
Analysis ID:  03-8096-7449 Endpoint: Fertilization Rate CETIS Version:  CETISv1.9.4
Analyzed: 18 Feb-20 13:26 Analysis: Parametric-Multiple Comparison Status Level: 1
Batch ID: 17-6376-6903 Test Type: Fertilization Analyst:  Daniel Hill
Start Date: 31 Jul-19 16:53 Protocol: ASTM E1563-98(2012) Diluent:
Ending Date: 31 Jul-1921:03 Species:  Paracentrotus lividus (Purple Sea Urchin)  Brine:
Test Length: 4h Taxon: Source: SAMS Age:
Sample ID:  09-8617-7997 Code: 3AC7E1CD Project: 1002.00708
Sample Date: 31 Jul-19 16:53 Material: ~ 1002TS004 Source:  Sponsor
Receipt Date: 31 Jul-19 16:53 CAS (PC): Station:
Sample Age: n/a Client: WCA
1002.00708 Fertilisation phase
Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T 1870 >1870 n/a 7.85%
Bonferroni Adj t Test
Control vs Conc-ug/L. Test Stat Critical MSD DF P-Type P-Value  Decision(a:5%)
Negative Control 0.0701 -0.3809 2.724 0.128 8 CDF 1.0000 Non-Significant Effect
0.2 1.16 2724 0128 8 CDF 1.0000 Non-Significant Effect
0.694 -1.178 2724 0128 8 CDF 1.0000 Non-Significant Effect
2.36 2451 2724 0.128 8 CDF 0.0969 Non-Significant Effect
7.16 -2.748 2724 0.128 8 CDF 1.0000 Non-Significant Effect
17.4 -0.8126  2.724 0.128 8 CDF 1.0000 Non-Significant Effect
59.3 -2.019 2724 0.128 8 CDF 1.0000 Non-Significant Effect
179 0.956 2724 0.128 8 CDF 1.0000 Non-Significant Effect
593 -1.644 2724 0.128 8 CDF 1.0000 Non-Significant Effect
1870 -0.941 2724 0.128 8 CDF 1.0000 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.204999 0.0204999 10 3.894 0.0013 Significant Effect
Error 0.184235 0.0052639 35
Total 0.389234 45
Distributional Tests
Attribute Test Test Stat Critical P-Value  Decision(a:1%)
Variances Bartlett Equality of Variance Test 13.97 2321 0.1746 Equal Variances
Distribution Shapiro-Wilk W Normality Test 0.9628 0.9321 0.1468 Normal Distribution
Fertilization Rate Summary
Conc-pglL Code  Count  Mean  95%LCL 95%UCL Median Min Max StdErr  CV%  %Effect
o N 6 0.9244 0.8767 0.9720 0.9298 0.8724 0.9739 0.0186 4.91% 0.00%
0.0701 4 0.9351 0.8828 0.9874 0.9297 0.9021 0.9789 0.0164 3.52% -1.16%
02 4 0.8934 0.7944 0.9924 0.8963 0.8303 0.9506 0.0311 6.96% 3.35%
0.694 4 0.9531 0.9183 0.9879 0.9469 0.9344 0.9841 0.0109 229% -3.11%
2.36 4 0.8592 0.8026 0.9157 0.8521 0.8241 0.9083 0.0178 4.14% 7.05%
7.16 4 0.9807 0.9757 0.9857 0.9804 0.9777 0.9843 0.0016 0.32% -6.10%
17.4 4 0.9439 0.8863 1.0000 0.9491 0.8968 0.9806 0.0181 3.84% -2.11%
59.3 4 0.9687 0.9429 0.9945 0.9689 0.9543 0.9828 0.0081 1.67% -4.80%
179 4 0.8981 0.7988 0.9975 0.8926 0.8419 0.9655 0.0312 6.95% 2.84%
593 4 0.9635 0.9455 0.9815 0.9657 0.9484 0.9741 0.0057 1.18% -4.23%
1870 4 0.9485 0.9035 0.9934 0.9580 0.9071 0.9707 0.0141 2.98% -2.61%
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Purple Sea Urchin Embryo-Larval Development Test Scymaris Ltd
Analysis ID:  17-1085-1588 Endpoint: Proportion Normal CETIS Version: CETISv1.9.4

Analyzed: 03 Apr-20 15:39 Analysis: Parametric-Multiple Comparison Status Level: 1

Batch ID: 01-9272-9866 Test Type: Development Analyst:  Daniel Hill

Start Date: 31 Jul-19 22:00 Protocol: ASTM E1563-98(2012) Diluent:

Ending Date: 02 Aug-19 21:03 Species:  Paracentrotus lividus (Purple Sea Urchin)  Brine:

Test Length: 47h Taxon: Source:  SAMS Age:
Sample ID:  08-2758-5357 Code: 3153F34D Project: 1002.00708

Sample Date: 31 Jul-19 22:00 Material:  1002TS004 Source: Sponsor

Receipt Date: 31 Jul-19 22:00 CAS (PC): Station:

Sample Age: n/a Client: WCA

1002.00708 Embryo phase

Data Transform Alt Hyp NOEL LOEL TOEL TU PMSD

Angular (Corrected) C>T 1840 >1840 n/a 8.60%

Bonferroni Adj t Test

Control vs Conc-ug/L Test Stat Critical MSD DF P-Type P-Value Decision(a:5%)

Negative Control 0.0701 -1.703 2724 0.114 8 CDF 1.0000 Non-Significant Effect
0.191 -1.054 2724 0.114 8 CDF 1.0000 Non-Significant Effect
0.615 -1.369 2724 0.114 8 CDF 1.0000 Non-Significant Effect
2.02 -1.64 2724 0.114 8 CDF 1.0000 Non-Significant Effect
6.21 -1.797 2724 0.114 8 CDF 1.0000 ignificant Effect
1741 -1.776 2724 0.114 8 CDF 1.0000 ignificant Effect
58.5 -2.481 2.724 0.114 8 CDF 1.0000 Non-Significant Effect
178 -2.778 2.724 0.114 8 CDF 1.0000 Non-Significant Effect
580 -3.369 2.724 0.114 8 CDF 1.0000 Non-Significant Effect
1840 -2.095 2.724 0.114 8 CDF 1.0000 Non-Significant Effect

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value  Decision(a:5%)

Between 0.0665996 0.00666 10 1.595 0.1490 Non-Significant Effect

Error 0.146137 0.0041754 35

Total 0.212737 45

Distributional Tests

Attribute Test Test Stat Critical  P-Value Decision(a:1%)

Variances Bartlett Equality of Variance Test 5.12 23.21 0.8830 Equal Variances

Distribution Shapiro-Wilk W Normality Test 0.9749 0.9321 0.4154 Normal Distribution

Proportion Normal Summary
Conc-pg/L Code Count Mean 95% LCL 95% UCL Median  Min Max StdErr  CV% %Effect

[ N 6 0.8903 0.8451 0.9355 0.8886 0.8205 0.9403 0.0176 4.83% 0.00%
0.0701 4 0.9326 0.9112 0.9540 0.9310 0.9180 0.9505 0.0067 1.44% -4.75%
0.191 4 0.9142 0.8450 0.9834 0.9041 0.8774 0.9712 0.0218 4.76% -2.68%
0615 4 0.9239 0.8792 0.9685 0.9160 0.9008 0.9627 0.0140 3.04% -3.77%
202 4 0.9290 0.8745 0.9835 0.9347 0.8824 0.9643 0.0171 3.69% -4.35%
6.21 4 0.9289 0.8597 0.9981 0.9205 0.8909 0.9836 0.0218 4.68% -4.33%
1741 4 0.9316 0.8842 0.9790 0.9207 0.9107 0.9744 0.0149 3.20% -4.64%
58.5 4 0.9465 0.9090 0.9840 0.9480 0.9173 0.9727 0.0118 2.49% -6.31%
178 4 0.9521 0.9180 0.9861 0.9554 0.9237 0.9739 0.0107 2.25% -6.94%
580 4 0.9612 0.9269 0.9955 0.9616 0.9375 0.9840 0.0108 2.24% -7.96%
1840 4 0.9395 0.9025 0.9764 0.9416 0.9120 0.9627 0.0116 247% -6.52%
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