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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

There is a growing interestin using biodegradable materials in products used in the marine environment
(e.g. farming and fishing gears, floats, buoys and other non-fishing materials or products). These
products are subject to wear and tear and, therefore, tend to be sources of macro- and microplastics.
Biodegradability is a factor that, in principle, mitigates the environmental impacts of fragmentation,
thanks to persistence times in the environment that are shorter than that of non-biodegradable
materials. Therefore, test methods to measure the level of biodegradation and disintegration of plastic
materials in different marine habitats have been established by ISO/TC 61/SC 14 in recent years to
better characterize the degradation of plastics in these very particular environments:

Besidps data on the biodegradability of plastics materials, tests on ecotoxicological effect
solub
to enpble developer and manufacturer of materials to evaluate and to exclude negatiy
mariy
effectfs can be used for e.g. risk assessment purposes.

This
different marine organisms caused by soluble decomposition intermediates (degradati
resulf

Comprehensive ecotoxicity-testing schemes and evaluation criteria are already part of
speci
to the
bags
testing scheme-that follows the same basic principles as laid down in above mentioned
standard specifications: adverse effects are assessed based on results from three te
orgarlisms Yépresenting different trophic levels.

This

e test standards like ISO 18830 (or ISO 19679), ISO 22404, 1SO 23977-1 (or ISO 23977
to investigate the biodegradation of plastic materials exposed to marine envirenime
(§ediments and seawater).

e ISO standard specification ISO 22403 specifies test methods andrequiremer
the intrinsic biodegradability of materials exposed to marine inocula“inder mesog
gdboratory conditions.

fa—

he [SO standard [SO 22766 describes methods for the determination of the degree of d
[ biodegradable plastic materials exposed to sublittoral and etlittoral habitats un
bnditions.

O O —

he ISO standard ISO 23832 describes methods for the determination of the degy
nd disintegration degree of plastic materials exposed to marine environmental mg
gboratory conditions.

D -

[a—)

e decomposition intermediates of the biodegradation process to marine organisms a

e organisms. In addition, in combination with data on biodegradability, data on eca

Hocument specifies test methods and requirements for assessing potential adver
ing from the decomposition of plastic materials that are intentionally used in maring
ications like ISO~17088 and ISO 23517. The scheme and criteria given in ISO 23517 a

requirements specified in the CEN-standard EN 17033. The CEN-document EN 174
Suitable for ‘tieatment in well-managed home composting installations includes a

2) are suited
ntal samples

Its to assess
hilic aerobic

isintegration
ler real field

adation rate
trices under

5 of potential
re necessary
e effects on
toxicological

be effects on
bn products)
areas.

SO standard
re equivalent
P7 on carrier
N ecotoxicity
SO- and EN-
sts covering

acmannt armac foszioity Fachin
T TIC arrry co COXTICTCy COSTTITT
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Pla

stics — Ecotoxicity testing scheme for soluble

decomposition intermediates from biodegradable plastic
materials and products used in the marine environment —
Test methods and requirements

1

]

ope

This dlocument specifies test methods and evaluation criteria by addressing potentialyeco

adver

se effects on marine organisms. Adverse effects on marine species can he icause

degrddation products of plastic materials such as intermediates or remaining fesidues r¢

the b
for fis
diffen

The e
prime

odegradation of plastic materials that are used in products for mariné applicatig

ent marine zones, e.g. eulittoral, sublittoral or pelagic zones.

cotoxicity testing scheme covers marine organisms from four trophic levels, prim3
ry and secondary consumers and decomposer:

t

(=g

This

2 N

The f
const
undat

ISO 4
ISO 5

xicity to marine algae,

toxicity to marine invertebrates,

toxicity to marine fish,

xicity to marine microorganisms.

locument is not suitable for the assessmént of adverse effects caused by solid materia

ormative references

bllowing documents are-referred to in the text in such a way that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the Jatest edition of the referenced document (including any amendmg

2, Plastics — Vocabulary

b67-16, Waterquality — Sampling — Part 16: Guidance on biotesting of samples

ISO 1
mate

0210, Plastics — Methods for the preparation of samples for biodegradation test]
ials

1SO 167532616t TP - bt Skt

Phaeodactylum tricornutum

toxicological
d by soluble
sulting from
ns (e.g. nets

h farming, dolly ropes, floats, buoys and other non-fishing applicatigns) and which are used in

ry producer,

Is of any size.

their content
applies. For
ents) applies.

ng of plastic

ema sp. and

[SO 11348 (all parts), Water quality — Determination of the inhibitory effect of water samples on the light
emission of Vibrio fischeri (Luminescent bacteria test)

ISO 14669, Water quality — Determination of acute lethal toxicity to marine copepods (Copepoda,
Crustacea)

ISO 17088, Plastics — Organic recycling — Specifications for compostable plastics

ISO 18830, Plastics — Determination of aerobic biodegradation of non-floating plastic materials in a
seawater/sandy sediment interface — Method by measuring the oxygen demand in closed respirometer

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=90cd4c4af99bfd2093ddfe61ef8a3f1d

ISO 5430:2023(E)

ISO 19679, Plastics — Determination of aerobic biodegradation of non-floating plastic materials in a
seawater/sediment interface — Method by analysis of evolved carbon dioxide

ISO 22404, Plastics — Determination of the aerobic biodegradation of non-floating materials exposed to
marine sediment — Method by analysis of evolved carbon dioxide

ISO 23977-1, Plastics — Determination of the aerobic biodegradation of plastic materials exposed to
seawater — Part 1: Method by analysis of evolved carbon dioxide

ISO 23977-2, Plastics — Determination of the aerobic biodegradation of plastic materials exposed to
seawater — Part 2: Method by measuring the oxygen demand in closed respirometer

OECD 2019)
Section 2
3 Terms

For the purfy
following ap

Test No. 203 FISH, Acute ZOXIley 1€Sf, OECD (;uldelmes for Elie Iesflng Of Clieiihicals,
and definitions

oses of this document, the terms and definitions given in ISO 4725 ISO 17088 ard the

bly.

ISO and IEC maintain terminological databases for use in standardization atthe following addresses:

— ISO Onli
— IECElec

31
biodegradal
plastic matej

Note 1 to entr]

4 Generd

The marine ¢
different tax

degradation
marine orga

Table 1 —

he browsing platform: available at https://www.iso.org/obp

ropedia: available at https://www.electropedia.org/

ble plastic

ial which, under controlled laboratory conditions, is intrinsically biodegradable

y: The relevant controlled laboratory conditipns are presented in ISO 22403.

1

bcotoxicity testing scheme uses test methods with several marine organisms belongjng to
bnomic groups and trophiclevels (see Table 1). The selected test methods, in combination
with definedl test acceptability criteria, allow the characterization of toxic properties of spluble
products of biodegradable plastic materials (i.e. intermediates or remaining residues) to

nisms.

Ecotoxicitytesting scheme for evaluation of adverse effects on marine organisms

that represent different trophic levels in marine aquatic food webs

Marine taxa

- species Ecological process

Test method

Algae

Marina alagal grawurth 1ty +act Ao rd_
vt Fovweoitet+

— Phaeodactylum tricornutum

—  Skeletonema sp Primary producer

Cargary cotatctco

ing to ISO 10253 with modifications speci-
fied in Annex A

Invertebrates

— Acartia tonsa
— Tisbe battagliai

— Nitocra spinipes

Primary consumer

Acute lethal toxicity test to marine copepods
according to ISO 14669 with modifications
specified in Annex B

© IS0 2023 - All rights reserved
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Table 1 (continued)

Marine taxa - species Ecological process Test method

Fish (optional)

Cyprinodon variegatus

) Secondary consumer
Dicentrarchus labrax

Annex C

Pagrus major

Fish acute toxicity test according to
OECD 203 with modifications specified in

Micoorganisms

emission of luminescent bacteri
Decomposer

Aliivibrio fischeri (old name:

Determination of inhibitory effect on light

t01S0 11348 [nll pqrfc) with modifications

a according

Yibrio fischeri) specified in Annex D

Ecoto
prece]

xicological effects on marine organisms shall be determined by comparing marine
ding marine biodegradation tests produced with or without the addition of@test ma

5 Test methods

5.1 |Preparation of marine matrices for ecotoxicity testing

5.1.1| General

Plastic materials preferably in the form of film or powderwith a maximum thickness ot

atrices from
erial.

diameter of

500 gm shall be exposed to marine inocula under mesdphilic laboratory test conditions following ISO

standard test method ISO 18830 (or ISO 19679), ISQ 22404 or ISO 23977-1 (or ISO 23977
two ygars. Powder shall be prepared in accordance with 1ISO 10210.

The minimum initial test item concentration in the marine biodegradation tests
concgntration recommended in the standard test method used to produce the matrice

ensuile comparable initial test item conténtrations and proper biodegradation. For tha
minirthum test item concentrations shall be at least 75 mg/100 g of sediment for ISO 22401
100 mpg/1 of seawater plus sediment for ISO 18830 or ISO 19679 and 100 mg/1 seawater for
or IS() 23977-2.

The s
arefe
shoul

hme applies to the reference material. Use microcrystalline cellulose or ashless cellu
rence materiall). Ifpgssible, the form, size and the amount of carbon added in form of
d be comparablestothat of the test material.

In ad
(refen]
paral

dition to marinie matrices exposed to plastic materials (test sample) or to refere
ence sample), marine matrices not exposed to plastic materials (control sample) are
el.

-2), for up to

thall be the
5 in order to
[ reason, the
L and at least

[SO 23977-1

ose filters as
the polymer

nce material
incubated in

Ther
per t

eactors for preparing the matrices for the test samples shall be run until constant big
. o/ i o o

degradation
) % of total

biodegradation is observed so that degradation products might have released into the seawater.

There are two options to test the ecotoxicity of soluble decomposition intermediates from biodegradable

plastic materials:

a) Option 1 -Ilimittest: the marine test samples for ecotoxicity testing should be used for the indicated

ecotoxicity tests when the absolute mineralization level reaches 50 %.

1) Microcrystalline Cellulose "Avicel" produced by Merck or Laboratory filter paper Whatman n° 42 has been
found satisfactory for this purpose and are examples of suitable products available commercially. This information

is given for the convenience of users of this document and does not constitute an endorsement b
products.

© IS0 2023 - All rights reserved
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b) Option 2 - time dependent test: the marine test samples for ecotoxicity testing should be used for
the indicated ecotoxicity tests when absolute mineralization reaches 20 %, 40 % and a plateau
(equal or greater than 60 %).

NOTE1 Option 2 can be used in cases where an adaption of bacterial activity in biodegradation is expected,
when the constituents are unevenly distributed in the test material or when the rate of biodegradation of
different constituents is expected to be different.

For both options, the biodegradation should be monitored following existing ISO standard test method
ISO 18830 (or ISO 19679), ISO 22404 or ISO 23977-1 (or ISO 23977-2).

WARNING — The biodegradation methods used in this document are exclusively intended to be

t already fulfil the requirements (see 3.1) to be biodegradable. They shall -n
ss the biodegradation or claim biodegradability of any tested material-op pr
context of this document.

used to ass
tested in th

for ecotoxicity tests derived from tests in marine sediment (see 180°22404) shpll be
prepared in jaccordance with ISO 5667-16. Conserve the samples at low temperature (approxinately
4 °C) until processing. It is recommended that the samples are used for ecotaXicity testing within one
week after sgmpling.

NOTE 2  Tolextract the pore water that might contain soluble decomposition\intermediates, a defined amount
of artificial sepwater (e.g. 11 per 1 kg sediment) can be used to extract poredwater from the sediment.

5.1.2 Enriched cultures

It is recommpnded to use pre-exposed inoculum to reduce the expected long exposure time due fo the
high initial fest item concentration. To pre-adapt polymier degrading microbial communities,|fresh
marine sedithent and fresh seawater should be mixed in‘a ratio of 1:4 to 1:10 (sediment: seawater), e.g.
one gram of jediment and 10 ml of seawater, and shaken vigorously. After stopping the shaking, wpiting
for atleast 1|min, in some cases up to 10 min, it is'dfecommended for the sediment to settle down. In case
of significant turbidity of the seawater phase,a‘filtration step can be performed using a filter with =
30 um to remove coarse particles. 1 ml of the-supernatant should be taken to inoculate 50 ml artfificial
seawater. In pddition, 0,1 g/1to 1,0 g/1 peptone is added as additional C- and N-source. Test material in
the form of f|lm, for example 5 cm? piece,'is added to the cultures and incubated under conditiong with
constant shaking or stirring at mesa@philic test conditions. After the polymer material is disintegrated
to a level wlere, at least, cracks(and holes are observed, analysed by means of visual inspectfion, a
1 ml aliquotfis transferred inte-50 ml fresh artificial seawater medium or natural seawater, ame¢nded
with above mentioned inorgahic and organic nutrients, and new test material. The use of addifional
organic nutrjents, e.g. peptone, in the fresh medium after the transfer is not recommended. After4 to 5
transfers, a jre-adapted;eulture should be available able to degrade the test material in a more efficient
way (complefe biodegradation in a few weeks instead of months). The inoculum should be used fo test
according to[ISO 23977.

EXAMPLE Attificial seawater can be prepared as follows: 23,5 g/1 NaCl, 3,9 g/l Na2S04, 5 g/1 MgCI2, 1,5 g/1
CaCl2, 664 mg/1 KCI, 96 mg/I Kbr, 53 mg/I NH4CI, 26 mg/1 H5503, 17,4 mg/I KZHPO4, 200 mg/I HEPES).

5.2 Determination of ecotoxicological effects on marine algae (mandatory)

The basis for the determination of adverse effects on marine algae is ISO 10253. Marine unicellular
algae are exposed to marine matrices and the increase in cell number or in biomass of the algae is
determined after 72 h.

Both, the principles of the standard test method ISO 10253 and the modifications given in Annex A shall
be followed to meet the special needs for testing marine matrices exposed to biodegradable materials.

In Annex A, a description of the ecotoxicity test is given including calculation of test results, validity
criteria and evaluation criteria.

4 © IS0 2023 - All rights reserved
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5.3 Determination of ecotoxicological effects on marine invertebrates (marine

cop

epods) (mandatory)

The basis for the determination of adverse effects on marine invertebrates (marine copepods) is
ISO 14669. Marine adult copepods are exposed to marine matrices and the immobility or mortality of
the copepods is determined after 48 h.

The principles of the standard test method ISO 14669 and the modifications given in Annex B, which
are required to meet the special needs for testing marine matrices exposed to biodegradable materials,

shal
In A

1 be followed.

ex B, a description of the ecotoxicity test is given including calculation of test re

ults, validity

critern

5.4
The

ia and evaluation criteria.

Determination of ecotoxicological effects on marine fish (optional)

blasis for the determination of adverse effects on marine fish is OECD 203.\Marine fish

to marine matrices and the mortality and visible abnormalities related to app€earance and

the fi

The

are rqg

shal

bh is determined after 96 h.

B
quired to meet the special needs for testing marine matriceséexposed to biodegrada

] pe followed.

In Aninex C, a description of the ecotoxicity test is givendneluding calculation of test reg

criter

5.5
The

ia and evaluation criteria.

Determination of ecotoxicological effects on marine microorganisms (me

bpsis for the determination of adverse effects on marine microorganisms is [ISO 11348

cell syispension of a bioluminescent bacterium is exposed to marine matrices and the inhil

emisg

The

which
matel

6
The

a)
b)

ion (bioluminescence) is determinedafter 30 min.

principles of the standard testmethod ISO 11348 (all parts) and the modifications give
are required to meet theSspecial needs for testing marine matrices exposed to b
ials, shall be followed.

T

t

est report
pst report shall'provide all relevant information, including:
a|l information necessary to identify the product or material tested;

a| description of requirements of this document and a statement, for each requir

=

are exposed
behaviour of

rinciples of the standard test method OECD 203 and the modifications given in Anjnex C, which
ile

materials,

ults, validity

indatory)

(all parts). A
bition of light

nin Annex D,
odegradable

ement, as to

'Hether the test result is in agreement with the requirement to:

5.2 and Annex A regarding adverse effects on marine algae;

5.4 and Annex C regarding adverse effects on marine fish;

5.5 and Annex D regarding adverse effects on marine microorganisms.

the documentation enabling the identification of any supplementary informatio

5.3 and Annex B regarding adverse effects on marine invertebrates (marine copepods);

n (including

externally sourced technical data) necessary to support the conclusions made in the assessments.
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Annex A
(normative)

Determination of ecotoxicological effects on the marine algae

Skeletonema sp. and Phaeodactylum tricornutum

A.1 Preparation of samples

The determination of adverse effects to the algae Skeletonema sp. or Phaeodactylumctricorr

performed o
control qa

— testsam|

referencp

The preparaf

Turbid samp
should be filt

A.2 Testg

Use the marin

These algae
areas.

A.3 Perforr

Conduct the
The inoculum

Mix 10 ml of]
ISO 10253:2(

reference sa
NOTE Du]:

t

the following marine matrices:
mple: marine matrices not exposed to a test material;
le: marine matrices exposed to the test material;

sample: marine matrices exposed to a reference material.

ion of the marine matrices for ecotoxicity testing shall hejconducted according to 5.1.

pecies

e unicellular algae Skeletonema sp. orPhaeodactylum tricornutum.

are important and widely distributed phytoplankton species in estuarine and c

ming the tests

fests in 250 ml conjcal-glass flasks, loosely covered with air-permeable stoppers.

and a concentrated growth medium shall be prepared in accordance with ISO 1025

he inoculum (see 1SO 10253:2016, 7.2) and 10 ml of a concentrated growth mediur

16, A.2)with either 80 ml of the control sample, or 80 ml of the test sample or 80 ml

ple toobtain a final volume of 100 ml.

putum

es should be allowed to settle for 1 h or centrifuged,.for example for 10 min at 5 000 g, or
ered using filter paper with 0,2 um pore size.

bastal

3.

n (see
of the

t0 mixing of the inoculum with concentrated growth medium and either control sampl|

e, test

sample or reference sample, the highest control, test, or reference sample concentration in the testis 80 %.

The initial cell number of algae shall be between 2 x 103 and 1 x 10# cells per ml. The algae cells should
be in an exponential growth phase.

The test shall be performed with at least four replicates for each test sample and reference sample, and
six replicates for the control sample.

Before the start of the test the pH is measured in each flask and if needed, adjusted to pH 8,0 + 0,2 (see
IS0 10253:2016, 7.1).

Gently shake the flasks using a laboratory shaker at a temperature of 20 °C + 2 °C and continuously
illuminated (light intensity: approximately 4 440 lux to 8 880 lux, corresponding to 60 pE x m2 x s'1 to
120 pE x m2 x s1) in a cabinet or room for a test period of 72 h following ISO 10253.

© IS0 2023 - All rights re
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Measure the cell density in all flasks after 72 h. Appropriate methods for measuring algae cell density
are given in ISO 10253:2016, 6.2 and Annex B. In addition, the pH in each flask is determined at test end.

A.4 Calculation of percentage inhibition

Calculate the percentage inhibition following ISO 10253:2016, 9.2:

a)

b)
‘)

A5

The percentage inhibition in a test sample shall be < 10 % of those from-the control sarn
hibition of algal growth is >10 % then there is an indication of anvimpact due to exposure to the
biodegradation productions from the biodegradable plastic.

the in

If the| difference in the endpoint response in the reference sample is higher than 10 % d
the cpntrol sample, then this can be considered as an indication that a transient toxici
the bjodegradation of the high amount of biodegradable materials added to the marin
present and affecting the test. The test is to be considered,as not valid and to be repeated a
biodegradation of the material.

A.6

The té¢st is considered valid if the criteriain1SO 10253:2016, Clause 8 are met.

calculate the average specific growth rate (u) for each individual test sample, control s
needed, reference sample using ISO 10253:2016, 9.2, Formula (1);

calculate the mean control value of the specific growth rate for the control samples;

ample and, if

hlculate the percentage inhibition for each individual test and, if needed, reference
$0 10253:2016, 9.2, Formula 2.

0

Evaluation of results

Validity of the test

bample using

hple. In case,

f those from
ty caused by
e matrices is
fter a further

© IS0 2023 - All rights reserved
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Annex B
(normative)

Determination of ecotoxicological effects on marine copepods

(Copepoda, Crustacea)

B.1 Prepd
The preparaf

B.2 Tests

iration of samples

ion of samples shall be performed according to A.1.

pecies

Use one of thie three following marine copepod species (Copepoda, Crustacea):

a) Acartia ¢
b) Tisbe ba
c) Nitocra 3

All three cop
where food ¢

The test orgsa

onsa Dana (Copepoda, Calanoida);
tagliai Volkmann-Rocco (Copepoda, Harpacticoida);
pinipes Boeck (Copepoda, Harpacticoida)

epod species can be found in a large portion of théworld’s estuaries and areas of upw
oncentrations are high. All three species can he cultured continuously in the laborat

nisms are cultured according to ISO 14669 to provide age standardized cohorts.

B.3 Performing the test

Tests are co
60 ml of the

Before the sf
replicate of e

Expose 10 cd
lids or cover

During the té
photoperiod

nducted in 100 ml glass beakers, each containing either 60 ml of the control samy
est sample or 60 ml of thexeference sample.

art of the test, determine the dissolved oxygen concentration and the pH in at lea
ach sample (see A.1 shall be measured.

pepods (see B2Jper replicate with four replicates for each sample (see B.1). Loose-1
are recommeénded to minimize evaporation of the test solutions.

st, keepthe glass beakers at a temperature of 20 °C + 2 °C and under a 16 h/8 h light
according to ISO 14669.

After 48 h, ¢

punit the surviving copepods in each glass beaker. A copepod is regarded as immok

elling
bry.

le, or

5t one

itting

dark

ile or

dead if, after

a gentle stimulation, no movement is visible after 10 s.

After counting the surviving copepods at 48 h, measure the dissolved oxygen concentration and the pH
in at least one replicate of each sample (see B.2).

B.4 Evalu

ation of results

The mortality/immobilisation in the test sample shall be <10 % of those from the control sample. In
case, the mortality/immobilisation of copepods is >10 % then there is an indication of an impact due to
exposure to the biodegradation productions from the biodegradable plastic.

If the difference in the endpoint response in the reference sample is higher than or equal to 10 % of those
from the control sample, then this can be considered as an indication that a transient toxicity caused
by the biodegradation of the high amount of biodegradable materials added to the marine matrices is

8
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present and affecting the test. The testis to be considered as not valid and to be repeated after a further
biodegradation of the material.

B.5 Validity of the test
The test is considered valid if:
a) the dissolved oxygen concentration at the end of the test is greater = 4 mg/|;

b) the percentage mortality/immobility of the control samples is <10 %;

c) thepercentage mortatity/immobttity of thereferemce—samplets—=<16—9%—compared-—tp the control

sample.
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Annex C
(informative)

Determination of ecotoxicological effects on marine fish

C.1 Preparation of samples

The preparation of samples shall be performed according to A.1.

C.2 Test dpecies

Use one of thie three following marine fish species:
a) Sheepshgad minnow (Cyprinodon variegatus)
b) Europeah sea bass (Dicentrarchus labrax)

c) Red seapream (Pagrus major)

The three mgrine fish species are readily available, can be easily maintained, and were historically used
in chemical spfety testing. They can be bred and cultivated eitherin fish farms or in the laboratory pnder
disease-freeconditions. In case that species are used other than listed above or in Annex 2 of OECD 203,
the rationaleshall be reported together with any adaptatieiis to the test guideline’s recommendations.

The test orggnisms should be selected from the same.source and population and should have the[same
age or size a¢cording to OECD 203.

C.3 Performing the test

Tests are conducted in any glass, stainless steel or other chemically inert vessel that is large enough
to keep fish {ree from stress and complies with the loading rate criteria given in §20 of OECD 203. The
volume of the test vessel shall be.chosen with respect to a maximum loading rate of 0,8 g wet Weight
fish per litre

NOTE Duf to large experimental volume that is needed for the fish test, the volumes for the prepafration

of marine mafrices for ecotoxicity testing according to 5.1 will be significantly larger than for all other species
tests.

C.4 Evaluation of results

The mortality in the test sample shall be <10 % (or one fish, if fewer than 10 control fish are tested) of
those from the control sample. In case, the mortality of fish is >10 % then there is an indication of an
impact due to exposure to the biodegradation productions from the biodegradable plastic.

If the difference in the endpoint response in the reference sample is higher than or equal to 10 % of those
from the control sample, then this could be considered as an indication that a transient toxicity caused
by the biodegradation of the high amount of biodegradable materials added to the marine matrices is
present and affecting the test. The test is to be considered as not valid and to be repeated after a further
biodegradation of the material.
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C.5 Validity of the test

The test is considered valid if:

a) inthe control samples, the mortality does not exceed 10 % (or one fish, if fewer than 10 control fish
are tested) at the end of the exposure time;

b) the dissolved oxygen concentrationis =60 % of the air saturation value in all test vessels throughout
the exposure.

©1S0 2023 - All rights reserved 11
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