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1 Executive Summary

This report presents the findings of the 2025 International Interlaboratory Comparison Test on the
Phaeodactylum tricornutum bioassay to evaluate data quality, bioassay sensitivity, and precision
across different laboratories after the changes of the 1ISO 10253:2024 - “Water quality — Marine
algal growth inhibition test with Phaeodactylum tricornutum and Skeletonema sp.”.

The comparison test allows the laboratories to check the quality of their data obtained with
Microbiotests Algaltoxkit M with Phaeodactylum tricornutum. Furthermore, it confirms the
sensitivity and the precision of the bioassay, with the aim of confirming its reliability and robustness
as a standardized method for evaluating the hazard of toxicants to aquatic marine phytoplankton.

The simple and practical test procedure of ANNEX B of ISO 10253:2024 is summarized below:

- Three days of preculture in algal culturing medium at 20°Ct 2°C and with continuous illumination
(10000 lux for sideway illumination or 3000-4000 lux for bottom illumination).

- ldentification of the cellular density of the preculture reading in 10cm long cell with a
spectrophotometer at 670nm. Then dilute the preculture to obtain a cell density of ~1x10° cell/mL

- Transfer of the algal inoculum into three replicates of 10cm long cells filled with toxicant solutions
prepared with algal culturing medium in order to obtain a cell density of around 1x10%cell/mL

- Incubate the long cells for 72h at the same condition of the preculture

- Read the cell density every day with 10cm long cell with a spectrophotometer at 670nm.

- Calculate the 72h EC50 with the excel file “MBT Marine Algae Regtox 2.0”

The test kits were manufactured and supplied by the company Microbiotests NV, Gent, Belgium.

The participants were asked to perform the test within two months.
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2 Participants

A total of 27 laboratories from 6 countries have registered for the comparison test. 24 of them sent
the results at the end of the trial. The list of the laboratories that sent the results is reported below.

Belgium e Microbiotests NV
e Seureca Industrial Water Services
e Normec OWS

France e Groupe CARSO, Laboratoire Ecotoxicologie
Germany e Hygiene-Intitut des Ruhrgebiets Institut fir Umwelthygiene und Toxikologie
Italy e  Ecobioqual S.r.l.

e Agrolab Italia S.r.l.

e 3T-HUB

e CADAS.r.l

e Edison Regea S.r.l.

e Chimilab S.r.l.

e Bioscience Research Center

e Gruppo C.S.A.S.p.a.

e S.C.A. Servizi Chimici ambientali S.r.l.
e  EcoricercheS.r.l.

e ConsulaS.a.s.

e SialabS.r.l.
e ChelabS.r.l.
South Africa e BioToxlLab

e Anchor Research and Monitoring (Pty)
e University of South Africa

Spain e Xenobiotics, S.L. University of Valencia Science Park (PCUV)
e Universidad Europea de Valencia
e University of Valencia

3 Definitions

e EC50: Calcualted concentration that cause an adverse effect on 50% of the population

e sg: reproducibility standard deviation

o CVg: coefficient of variation of reproducibility

e 5. repeatability standard deviation

e (V. coefficient of variation of repeatability

e LCL: lower confidence limit

e UCL: upper confidence limit

e Z-Score: How many standard deviations a data point is away from the assigned value of a dataset.
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4 Privacy

In all the following report the participating laboratories are identified only and exclusively
by their numerical code (ELab. ID), delivered to each participant by e-mail. The code
identification is assigned at the time of registration for the tests and will be maintained for the next
comparison tests also performed on other species.

If the results of a participant are to be communicated to third parties, this may only be done after
written authorization of the participant itself.

Such authorization is not mandatory in cases in which the request comes from bodies responsible
for the law, however the organizer is obliged to give written notice to the participant.

5 Reference Toxicant

The Test Item identified as Reference Toxicant was K,Cr,07 (potassium dichromate (K2Cr207 — CAS
no. 7778-50-9). This toxicant presents high stability and is commonly used in many laboratories. This
choice allowed the laboratories to prepare the toxicant solution to test by themselves. The
concentration of the toxicant stock solution that had to be prepared was: 1000 mg/L.

The high concentration of the toxicant stock solution minimizes the error caused by the preparation
of the solutions performed by different operators.

Otherwise, the use a certificated commercial stock solution with a nominal concentration >200mg
of potassium dichromate (K2Cr207) /L to prepare Stock 1 by dilution with algal culturing medium
was accepted.

6 Validity criteria
The test was considered acceptable if the following 3 conditions are met:

1. The mean control cell density shall have increased by a factor of more than 16 after 72h. This
increase corresponds to a specific growth rate of 0,9 per day.

2. The variation coefficient of the control specific growth rates should not exceed 7%.

3. The control pH shall not have increased by more than 1,0 during the test.

7 Statistical analysis

The statistical analysis for this International Interlaboratory Comparison test was performed by
ECOTOX LDS srl and follows the ISO 5725 -2 procedure.

For this comparison test two different statistical analysis were performed in order to:

J calculate the EC50 Z-Score of each participating laboratory.
. evaluate the repeatability and reproducibility of the test using the Hill model with the Regtox
macro.
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To guarantee the correct influence on the statistical analysis, in case of multiple results sent by the
same laboratory, just one value was evaluated for each laboratory.

One result was excluded from the calculation because it was too far from the expected result, also
because the EC50 value was extrapolated.

A robust statistical analysis was carried out to obtain the assigned value (xpt) and the standard
deviation (opt) using the Algorithm A following the indications of ISO 13528 “Statistical methods for
use in proficiency testing by interlaboratory comparison” (Appendix C.3.1).

The standard uncertainty of the assigned value has been calculated and reported.

Since the uncertainty of the assigned value was not significant compared to the standard deviation
for proficiency assessment (u(xpt) <03 apt), the use of the z’-score according to ISO 13528 was
not required.

Therefore, laboratory performance was assessed using the classical z-score calculated as:

where:
e X;is the individual laboratory result,
e Xpis the assigned value,
» Op¢is the standard deviation for proficiency assessment.

The interpretation of z-scores was performed according to ISO 13528:
- | z | < 2: Satisfactory performance

- 2 <|z]|< 3:Questionable performance
- | z | = 3: Unsatisfactory performance

8 Protocol

The detailed test protocol which was sent to all participants in the ALGALTOXKIT M comparison test
is added in Annex 1 of this Report.

The laboratories were provided with the Excel file for the data storage, treatment and calculation
of the effects and of the EC50 value.

For this International Interlaboratory Comparison the endpoint taken into account was the EC50 at
72h of the growth rate (u) inhibition.
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The EC50 of the growth rate (u or r) inhibition at time 72 h was calculated using the software “Regtox
Macro”. This software makes it possible to use different statistical models to obtain the EC50. The
default, and most commonly used, is the Hill model.

9 Results

9.1 Z-score

The EC50 values reported by the laboratories in the excel file “Data Result Sheet”, together with
the relative 95% confidence factor and the Z-score calculated for each result, are summarized in
the Table 1.

ELab ID Z-score EC:50 (ppm) | LCL (ppm) | UCL (ppm)

1 18,97 18,50 19,66
2 20,33 20,06 20,60
6 24,71 24,11 25,39
7 18,91 17,83 20,28
9 20,40 19,06 22,61
11 17,56 16,56 18,50
13 19,61 19,12 19,95
14 17,16 16,52 17,97
19 21,26 21,14 21,39
20 21,08 19,19 21,92
24 15,99 15,60 16,37
25 17,18 16,74 17,68
26 17,51 16,72 19,30
27 16,66 16,42 16,94
28 21,96 20,48 23,52
29 17,22 16,78 17,64
30 EXCLUDED

31 17,50 16,95 18,04
32 18,00 17,51 18,74
33 15,10 14,78 15,60
34 20,20 7,30 59,50
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35 19,08 18,20 20,00
36 22,58 21,21 24,06
38 15,52 15,20 15,78

Table 1 EC50 and 95% CF values reported by the laboratories and the respective Z-Score

All data
n. analyzed values 24
n. excluded values 1
Mean 18,89 mg/L
Median 18.91 mg/L
Dev. St. 2.41 mg/L
CV% 12,78%
Robust mean* 18.76 mg/L
Robust Dev. St.* 2.03 mg/L
Uncertainty assigned

. L
value LY

Table 2 Descriptive and performance statistics of EC50 mean value estimated by the laboratories using robust statistical analysis

*Assigned value and standard deviation for proficiency assessment
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Figure 1 Z-score values calculated with classic robust analysis

9.2 C(lassic statistical analysis

In order to better evaluate the consistency of the data, Mandel’s h and k statistics have been used.
The first (h) provides the between-laboratory consistency statistic, and the second (k) the within-
laboratory consistency statistic.

The Grubb’s test has been applied to identify stragglers (if the test statistic is greater than its 5 %
critical value and less than or equal to its 1 % critical value, the item tested is called a straggler and
is indicated by a single asterisk), and outliers (if the test statistic is greater than its 1 % critical value,
he item is called a statistical outlier and is indicated by a double asterisk). The results of these
analysis are reported in figure 2 and 3.
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Figure 2 Between-laboratory consistency statistic (h), in increasing order, of all the analyzed results
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Figure 3 Within-laboratory consistency statistic (k), in increasing order, of all the analyzed results

34

10 Discussion

10.1 General interpretation

The results obtained in this international interlaboratory comparison conducted with
Phaeodactylum tricornutum demonstrate a good overall agreement among participating
laboratories and are consistent with the performance characteristics reported in ISO 10253:2024
(Annex B). Both classical and robust statistical analyses indicate that the majority of reported EC50
values fall within acceptable limits, reflecting a consistent application of the test protocol and a
satisfactory level of comparability in test execution across laboratories.

10
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95% 95%

Total laboratories han.dk AL UCL LCL sR CVr% Sr CVi%
outliers | mg/L
mg/L mg/L
20 3 18.72 19.73 17.72 2.14 11.45 0.87 4.66

Table 3 Performance of the present comparison test using classical statistical analysis

The sensitivity obtained lays in the range of reported by the ISO 10253:2024 (Annex B)

The validation interlaboratory trial revealed that the accepted results from 11 participating laboratories
were all consistent, without outliers or stragglers (Table B.2).

Table B.2Z — Precision data for EC(r).,

1 r X s, Cyp Sp Cyr 95 % UCL 95 9% LCL
% %
11 3 17,87 1,11 6,22 4,38 24,53 26,46 9,28
Key

—

number of laboratories

=

number of individual test results after outlier rejection

&l

overall mean of results (without outliers) of EC[r)s,

[

» Trepeatability standard deviation

sp reproducibility standard deviation

Cy;g coefficient of variation of reproducibility
Cy,, coefficient of variation of repeatability

UCLupper confidence limits

LCL lower confidence limits

Figure 4 ISO ISO 10253:2024 (ANNEX B) precision data

10.2 Sensitivity and comparison with ISO 10253:2024

The assigned EC50 value and the observed range of laboratory results lie entirely within the
sensitivity range reported in ISO 10253:2024. This confirms that the implementation of the updated
standard, including the simplified procedure described in Annex B, has not adversely affected the
sensitivity of the test. Furthermore, the data demonstrate that the Microbiotests Algaltoxkit M, in
combination with EC50 estimation using the Hill model via the Regtox macro, continues to provide
stable and reliable toxicity estimates.

10.3 Variability, repeatability and reproducibility

The calculated repeatability (sr, CVr%) and reproducibility (sR, CVR%) values are in close agreement
with those reported in the ISO standard. This indicates that both within-laboratory and between-
laboratory variability are well controlled. The observed interlaboratory coefficient of variation is
considered acceptable for biological growth inhibition tests and confirms the robustness of the
method when applied in an international proficiency testing context.

11
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10.4 Deviations and potential areas for improvement

Although overall performance was satisfactory, a limited number of laboratories were identified as
stragglers or outliers based on Mandel’s h and k statistics and/or z-score evaluation. These
deviations do not appear to be systematic and are most likely attributable to operational factors.
These findings suggest that some laboratories may benefit from further refinement and stricter
standardization of critical procedural steps, particularly those related to algal density determination,
homogenization of algal suspensions, incubation conditions, ...

10.5 Quality of test kits and biological material

The high degree of consistency observed across a large number of participating laboratories not
only confirms the suitability of the test method itself, but also demonstrates the good quality of the
test organisms and materials supplied by the manufacturer. This aspect is essential for achieving
reliable interlaboratory comparisons and supports the use of the Microbiotests Algaltoxkit M as a
standardized tool for marine ecotoxicological hazard assessment.

10.6 Conclusion

In conclusion, the present international interlaboratory comparison confirms the reliability,
robustness and sensitivity of the Phaeodactylum tricornutum growth inhibition test performed
according to I1SO 10253:2024. The results demonstrate that the method is well suited for routine
application and quality assurance purposes in ecotoxicological laboratories, while targeted
attention to critical procedural steps may further reduce interlaboratory variability.

o Signature
< :-’,_,;").LJ;L,,"’ " —‘ {, —
weloanae ~~stefano Ceriati

This comparison test is promoted and organized by ECOTOX LDS and MICROBIOTESTS INC.

12
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Annex 1: Protocol

TEST PROCEDURE

For the performance of the Microbiotests Algaltoxkit M, besides some conventional laboratory glassware and tools,
other specific equipment are needed :
e anincubator (or thermostatically controlled room) at 20 + 2 °C with light
e avisible spectrophotometer with rectangular holder for cells of 100 mm path-length (e.g. Cole Parmer SP-200
VIS — Jenway 6300 Visible)

1. PREPARATION OF ALGAL CULTURING MEDIUM (see Figure 1).

Preparation of synthetic seawater (composition ISO 10253:2024)

1. Fill a 2 liter volumetric flask with approximately 1500 ml deionized water.
2. Take vial number 1 (NaCl) and pour the contents in the flask. Shake until all the salt is fully dissolved.
3. Uncap the vial with concentrated salt solution labelled number 2 (MgCl2.6H20), and pour the contents into the

volumetric flask. Shake until all the salt is fully dissolved.

4, Repeat step 3 for the other vials with concentrated salt solutions respecting the numeric sequence:
2 x vial number 3* (Na2S0a), vial number 4 (CaClz), vial number 5 (KCI), vial number 6 (NaHCOs) and vial number 7
(H3BO3),

*Important Notice : Solubility and Crystallization Risk

The concentrated Na2SO4 stock solution provided in both Vials No. 3 is formulated close to the solubility limit of
sodium sulfate under standard conditions. As such, depending on storage temperature, partial crystallization may occur
inside the vial.

This phenomenon does not indicate degradation or contamination, but is a physical consequence of
supersaturation under lower temperatures.

For this ensure complete transfer of the contents of both vials no. 3 into the volumetric flask, by rinsing the vials
thoroughly with deionized water to dissolve and transfer any remaining crystals or residue. Crystals will dissolve quite
quickly in the volumetric flask.

Addition of Nutrient Stock Solutions (composition 1SO010253:2024)

5. Add 30 ml (2 x 15 ml) of Stock Solution A, 1 ml of Stock Solution B and 2 ml of Stock Solution C to the volumetric
flask.
6. Add pure water (deionized or distilled) up to the 2000 ml mark and shake to homogenize the medium.

NOTE : Two liters algal culturing medium are normally prepared for performance of 2 complete algal bioassays, but only
half of it will be needed for the performance of the reference test.

13
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The culturing medium should be stored in the refrigerator in darkness for a maximum of 3 months.

PREPARATION OF ALGAL CULTURING MEDIUM

1500 mi l

2 | volumetric flask
deonized water

®E@E)

crystalline
NaCl

nutrient stock solutions

21

deonized water

Figure 1 PREPARATION OF ALGAL CULTURING MEDIUM

14
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2. PRECULTURING OF THE ALGAE (see Figure 2)

1. Take one tube containing the microalgae Phaeodactylum tricornutum inoculum from the refrigerator,
handshake it vigorously and pour out the contents into the preculturing cuvette cell.

2. Rince the tube twice with 7.5 ml algal culturing medium and transfer the contents into the preculturing cell to
ensure the total transfer of the microalgae inoculum.

3. Close the preculturing cell with the lid and incubate the long cell for 3 days in an incubator or a temperature
controlled room at 20 °C (+/- 2 °C), with a constant uniform illumination. The illumination should be 10 000 lux in case
of sideway illumination of the long cell or 3000 - 4000 lux for bottom illumination.

PRECULTURING OF THE ALGAE

o

algae
tube

preculturing cell

75 ml
preculturing cell
. Igae
algal culturing a
medium tube
INCUBATION
-3 days

-20°C (+-2°C)
- 10000 lux (sideway illumination) or
= 3000-4000 lux (bottom illumination)

Figure 2 PRECULTURING OF THE ALGAE

15
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3. PREPARATION OF CONCENTRATED ALGAL INOCULUM
(see Figure 3)

1. After 3 days incubation, take the preculturing cell and shake it to homogenize the algal suspension.

To ensure maximum reproducibility, this operation - which will subsequently be applied to all OD measurements of algal
suspensions in long cells - should be performed in a standard way.

2. Take the long cell with the label "Calibration long cell”, fill it with 25 ml algal culturing medium and close the
cell with the lid.

3. Put this cell in the spectrophotometer and zero-calibrate the instrument at the of wavelength 670 nm.

PREPARATION OF CONCENTRATED ALGAL INOCULUM

algal culturing
medium

25ml

® @

reculturing cell . .
P g calibration cell

0D measurement zero-calibration
of concentrated of spectrophotometer

algal stock
L

Figure 3 COUNT OF PRECULTURE CELL DENSITY

4. Put the preculturing cell in the visible spectrophotometer and read the optical density (OD1) after 10 seconds.

16
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5. Take the optical density / algal number (OD/N) excel sheet and look up the number of algae (N1) corresponding
with OD1.
6. With N2 equal to 1.10° algae cells/ml, calculate from the N1/N2 ratio the dilution factor needed to reach an

optical density equal to OD2, corresponding to an algal density of 1.10° cells/ml (cell C19 of the excel sheet).

7. Transfer the algal suspension from the culturing cell into a 100 ml flask and add the volume of algal culturing
medium needed to make up a 1.10° cells/ml suspension.

8. Stopper and shake the flask thoroughly to distribute the algae evenly.

9. Rinse the preculturing cell, transfer 25 ml of the 1.108 algae/ml into this cell, put the lid on the cell, shake gently
and read the OD after 10 seconds.

10.Check on the OD/N graph whether the OD corresponds with the desired OD2 value (1.10° algal cells/ml).

NOTE: An example for calculation of the dilution factor and its application (based on an OD/N “Example Sheet”), is given
in Annex A of this Operating Procedure for the reference test.
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Figure 4 PREPARATION OF ALGAL INOCULUM
4. PREPARATION OF THE TOXICANT DILUTION SERIES

A dilution series ranging from 32 mg/I to 3.2 mg/I has to be tested.
Preparation must be done with the following steps :

1. Take 8 calibrated flasks of 100 ml contents. Label two of them as 'Stock 1' one and 'Stock 2' the second. Label
the others as CO, C1,... to C5.

2. Weigh 100 mg potassium dichromate (K2Cr207) on an analytical balance and transfer it into 'Stock 1' flask. Add
algal culturing medium to the mark and shake to dissolve the chemical and to obtain a 1000 mg/| ('Stock 1')
concentration. Otherwise, use a certificated commercial stock solution with a nominal concentration >200mg of
potassium dichromate (K2Cr20y7) /L to prepare Stock 1 by dilution with algal culturing medium.

18



EC2TOX o5

Sede legale in Pregnana Milanese, V. Gallarate 43

Sede operativa e amministrativa: Via E.Mattei, 10 - 20005 POGLIANO MILANESE (MI)
Tel. 02/93591133 - www.ecotox.it - E-mail: segreteria@ecotox.it

P. IVA/CF: IT10787500155 - Iscr. Reg. AEE nr. IT23120000015569

3. Transfer 10 ml from 'Stock 1' into 'Stock 2' flask and fill to the mark with algal culturing medium. Shake to
homogenize the contents and make a 100 mg/I ('Stock 2') toxicant concentration.

4, Transfer the following volumes of toxicant solution from 'Stock 2' into the following flasks:
-32 ml to flask C1 (= 32 mg/I)
- 18 ml to flask C2 (= 18 mg/I)
- 10 ml to flask C3 (= 10 mg/I)
- 5,6 ml to flask C4 (= 5.6 mg/I)
- 3,2 ml to flask C5 (= 3.2 mg/I)

5. Add algal culturing medium up to the 100 ml mark in the CO, C1, C2, C3, C4 and C5 flasks.

6. Add 1 ml algal suspension to flasks CO, C1, C2, C3, C4 and C5 in order to obtain an algal density around 1.10%
cells/mlin each flask. Stopper and shake the flasks thoroughly to distribute the algal suspensions evenly.

NOTE: the addition of 1 ml concentrated algal suspension to the flasks containing 100 ml toxicant solution leads to a
“1% decrease” of the toxicant concentrations.

5. TRANSFER OF THE ALGAE-TOXICANT DILUTIONS IN THE
LONG CELL CUVETTES

1. Take one tray with its 18 long cells and mark the cells on their lid from CO to C5, in 3 replicates (i.e. 3 long cells for
each test concentration).

2. Open all the long cells by lifting up their lid on one end.

3. After shaking of the CO flask (="control), pour a small volume in a beaker and measure the pH.

4. After thorough shaking, pour 25 ml of the algae-toxicant dilutions from each 100 ml flask into the corresponding 3
long cells.

5. Close all the long cells with their lid

6. INCUBATION OF THE LONG CELLS
1. Put all the long cells back into their holding tray, lift up slightly all the lids on the same side and slide the plastic

strip over the open part of the long cells, taking care to leave an opening near the middle of the long cells for gas
exchange (see photo below).

NOTE : In order to compensate for possible small "site to site" differences during incubation, the long cells must be
placed in the holding tray in a random way (i.e. not in the sequence CO to C5, and not all three parallels from each
toxicant concentration next to each other).
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2. Put the holding tray in the incubator or in a temperature-controlled room at 20°C (+ 2°C) with a constant
uniform illumination of 10000 lux for sideway illumination, or 3000-4000 lux for bottom illumination. The temperature
shall not vary by more than 2 °C during the test.

7. SCORING OF THE RESULTS

After 24h, 48h and 72h incubation, measure the OD in each long cell and score the results on the Results Sheet, a copy
of which is given in Annex B.

The OD measurements shall be made after zero-calibration of the spectrophotometer as reported in chapter 3 and
thorough shaking of the long cell (to resuspend the algae).

Put the long cells back in the holding tray in a random way after the daily measurement.

At the end of the 3 days incubation, pour the contents of the 3 control long cells in a beaker and measure the mean pH
of the 3 control long cells.

8. DATA TREATMENT

Transfer all the OD data noted in the Results Sheet to the Excel Sheet of the “MBT Algae Regtox”.

Follow the instructions given in ANNEX C : “ MBT ALGALTOXKIT M Spreadsheet Instructions “, to calculate the E(Cso
value

9. VALIDITY CRITERIA FOR THE REFERENCE TEST
For the reference test to be valid, the following 3 conditions must be met :

1. The mean control cell density shall have increased by a factor of more than 16 after 72h. This increase corresponds
to a specific growth rate of 0,9 per day.

2. The variation coefficient of the control specific growth rates should not exceed 7%.
3. The control pH shall not have increased by more than 1,0 during the test.

NOTE : For the validity criteria 1 and 2, the validity conditions of the reference test can be checked on the Excel data
sheet “MBT Algae Regtox” .

IMPORTANT NOTE : if any of the 3 stipulated validity criteria is not fulfilled, a second test must be performed (with
the second set of materials provided in the kit).

ANNEX A
Example of calculation for the dilution to be applied on the concentrated algal inoculum, to obtain an algal density
of 1.106 cells/ml

Take a look at the OD/N sheet shown below, which also contains the OD/N regression formula specific for this OD/N
sheet.
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NB : each Algaltoxkit has its own OD/N sheet which is specific for this Algaltoxkit.

The regression formula in the OD/N sheet shown below is y =1674984x + 35804
Suppose a measured OD1 value (x) in the preculturing cell of 1.200

The corresponding N1 value (y) is (1674984 x 1.200) + 35804 = 2.045784 algal cells/ml.
The N2 value to be reached is 1x10° cells/ml (= 1.000 000)

The N1/N2 ratio is 2,045, which means that a dilution factor of 2,045 must be applied to the concentrated algal
suspension to reach an algal density of 1.10° cells/ml.

Transfer the contents of the preculturing cell in a graduated 100 ml cylinder and measure the total volume of the algal
suspension.

Let’s suppose that this total volume is 25 ml.
Transfer the concentrated algal suspension from the graduated cylinder in a 100 ml flask.

The original volume of concentrated algal suspension must be diluted by a factor 2,045 to reach the (requested) 1.10°
algal cells/ml concentration.

This means that the final volume of algae in the graduated cylinder has to be 25 ml x 2,045 =51 ml.

This is achieved by adding 26 ml algal culturing medium to the graduated cylinder to obtain an 1x10° ml algal cell
concentration (i.e. 25 ml of the original concentrated algal suspension + 26 ml algal culturing medium =51 ml).
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ANNEX B

Marine Algaltoxkit — Results Sheet
(DON’T SEND THIS AT THE END OF THE TEST, BUT THE REGTOX FILE)
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ANNEX C
MBT ALGALTOXKIT M Spreadsheet Instructions

This spreadsheet uses the Macro “REGTOX” originally developed by Eric Vindimian and available at
http://www.normalesup.org/~vindimian/en_index.html

where you can also find the Macro REGTOX documentation.

Make sure that the use of Macro is allowed in your current version of Excel.

Possibly, when opening the |MBT Algae Regtox spreadsheet, the Security Warning line |Macros are disabled | indication
will appear below the taskbar. Click |Enab|e content| to enable the use of Macros

If needed, when opening the |MBT Algae Regtox| spreadsheet, enable the use of Macros.

The Macro uses the Solver Add-In, therefore refer to your Excel instructions to install/enable this Add-In.

11 Step1l

The 72h algal growth inhibition test is performed in spectrophotometric long cell test vials and foresees the
measurement of the optical density OD. This measurement can be performed with any spectrophotometer provided
with a 670 nanometer filter, and equipped with a holder for 10 cm cells.

Optical densities must then be converted into algal numbers by calibrating the spectrophotometer.

With the JENWAY long cells spectrophotometer the calibration makes use of the regression formula, given on the optical
density — number of algae (OD/N) sheet which is included in each Algaltoxkit.

With the JENWAY long cells spectrophotometer, you have to use the regression formula, given on the optical density —
number of algae (OD/N) sheet which is included in each Algaltoxkit.

From this OD/N sheet, input the slope b in cell ; the intercept a in cell ; the OD of the initial algae stock in cell
C19,

Fill-in the desired information (Name of Operator/Lab, name of the sample or toxicant, date).

In cells to insert the concentrations from C5 to C1 in increasing order (if a concentration is lower than the
previous one, an error message will indicate that you have to try again)

(Optional: in cell you can add the concentration units: mg/L, microg/L, or %)

Cell F19|indicates the algae cells number corresponding to the algal stock OD in cell .

Cell [K19|indicates which OD should be read after the dilution of the algal stock.

Cell C20| indicates the dilution factor to be used to dilute the algal stock to the density needed for the inocula (for each
1 mL of algal stock, (Dilution factor — 1) mL of algal culturing medium need to be added; hence, for 25 mL algal stock,
[25 X (Dilution factor — 1)] mL of algal culturing medium are needed).

For the subsequent calculation, either the algae nominal concentration of 1x10° cells/mL, or the actual data can be used.
If a reading of the OD at time zero is entered in cell , then cell will show the actual algae concentration in the
test vessels. If cell is left empty, cell will indicate the nominal concentration of 1x10° cells/mL.

Cell @ will indicate whether the algae density is within the prescribed range

Now enter the OD readings for all spectrophotometer cells at the time(s) of measurements (24, 48 and/or 72 h) in cells
[c26 - 134,

The Algaltoxkit is based on the INTERNATIONAL STANDARD ISO 8692, Water quality -- Fresh water algal growth
inhibition test with unicellular green algae, which has validity criteria.

Cells and will thus indicate whether the validity criteria (average growth rate in the control > 1,4 d* and
variation coefficient growth rate in controls <5 %.) are respected.

The spread sheet then will calculate the cell densities, the specific growth rates p, the percentage of inhibition, and the
percentage of growth.

Moreover, a plot of the % inhibition vs. Log C is displayed.

12 Step2

Open the |Algae Regtox| sheet.
The data of concentrations are automatically copied in cells B7 —B12|, and the % growth in cells |[C7-E12].
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However, if needed, you can change these values, even adding more concentrations and/or replicates.
N.B. Please notice that missing values should not be simply deleted but replaced by any letter or word, but not by
zeros (because in this case they will be used as numbers in the further calculations !).
Run the Macro Regtox (following your Excel instructions).
For example with Excel 2007/2010:
Go to tab and click to the button

Select the macro name and click the button

Run the Macro Regtox (following your Excel instructions).

A disclaimer will be shown: click on

A warning will be shown: click on

The Regtox data entry mask will appear.

Fill-in the data entry mask, starting with the (optional), then selecting the concentration cells (independent variable
X), and the matrix of % growth data (dependent variable Y).

N.B. This spreadsheet is already programmed to estimate the ECx according to a set of parameters (which are
summarized on the sheet . More specifically, it specifies that the Hill model will be used.

These parameters can be changed, if needed (please refer to the Macro REGTOX documentation at
http://www.normalesup.orq/~vindimian/en_index.html for a detailed explanation).

When ready, click on |Estimation of parameters|.

A new mask will appear, allowing you to do further changes, if needed.

Click on

A Monte Carlo simulation will then start: depending on the Excel version and computer speed, this can take a while.
wiII show in red the progress in calculation.

When finished, the graph will be shown.

Scroll down the screen to see the results.

The selected ECx will be shown, along with their respective confidence limits.

, with the heading <alpha = 5, provides the lower 95 % Confidence limits, and , with the heading
>alpha =5, provides the upper 95 % Confidence limits.

, with the heading <alpha = 1, provides the lower 99 % Confidence limits, and , with the heading
>alpha = 1, provides the upper 99 % Confidence limits.

Save the spreadsheet with a name, and (optional) print the results.

To try a different model, go back to |Algae Regtox sheet and run Macro Regtox again, changing the settings accordingly.

13 Step3

If you wish to run the Macro on a different sheet (i.e., switching from the 24 h to the 48 h sheet), repeat Step 2 on the
other sheet.

Please notice that, if you already ran the Regtox Macro, the data entry mask will keep the previous data selection,
reverting to the previously used sheet.

Therefore, be sure to go to the wanted sheet, and select again the data you wish to elaborate.

For a new analysis, open again the |MBT Algae Regtox| blank spreadsheet.

To avoid mistakes, it is recommended NOT to reuse (by changing the data) an already used spreadsheet.

It is also recommended NOT to move, insert or delete cells, since this can affect the calculations
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