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1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 1: Substance identity and information related to molecular and structural formula of
the substance

Name(s) in the IUPAC nomenclature or other ethyl 3-phenylcarbamoyloxycarbanilate
international chemical name(s)

Other names (usual name, trade name, abbreviation)

ISO common name (if available and appropriate) desmedipham (1SO)
EC number (if available and appropriate) 237-198-5
EC name (if available and appropriate) desmedipham
CAS number (if available) 13684-56-5
Other identity code (if available) 4rr
Molecular formula
C16H16N204
Structural formula
DU B!
N o NN
H H
SMILES notation (if available)
Molecular weight or molecular weight range 300.3 g/mol

Information on optical activity and typical ratio of
(stereo) isomers (if applicable and appropriate)

Description of the manufacturing process and identity
of the source (for UVCB substances only)

Degree of purity (%) (if relevant for the entry in Annex | nin. 980 g/kg
\1
) min. 970 g/kg
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1.2 Composition of the substance
Table 2: Constituents (non-confidential information)
Constituent Concentration range (% | Current CLH in | Current self-
(Name and numerical | w/w minimum and | Annex VI  Table 3.1 | classification and
identifier) maximum  in  multi- | (CLP) labelling (CLP)

constituent substances)

desmedipham, CAS | 97-98% Aquatic Acute 1, H400 Aquatic Acute 1, H400

13684-56-5

Aquatic Chronic 1, H410

Aquatic Chronic 1, H410

Table 3: Impurities (non-confidential information) if relevant for the classification of the

substance
Impurity Concentration Current CLH in | Current self- | The impurity
(Name and | range Annex VI Table 3.1 | classification  and | contributes to the
numerical (% w/w minimum | (CLP) labelling (CLP) classification  and
identifier) and maximum) labelling
toluene, CAS 108- | max 2g/kg Flam.Liq 2, H225 No
88-3 (0.2%) Skin Irrit. 2, H315
Asp- Tox. 1, H304
STOT SE 3, H336
STOT RE 2, H373
Repr. 2, H361d
3-aminophenol, max 1g/kg Acute Tox. 4*, H302 No
CAS 591-27-5 (0.1%) Acute Tox. 4*, H332
Aquatic Chronic 2,
H411
aniline, CAS 62-53- Acute Tox. 3*, H301 No

3

Acute Tox 3*, H311
Acute Tox 3*, H331
Eye Dam. 1, H318
Skin Sens. 1, H317
Muta. 2, H341
Carc. 2, H351
STOT RE 1, H372
Aquatic  Acute
H400

11

Table 4: Additives (non-confidential information) if relevant for the classification of the

substance

Additive Function Concentration Current CLH in | Current self- | The additive

(Name and range Annex VI Table | classification contributes  to

numerical (% w/w | 3.1 (CLP) and labelling | the classification

identifier) minimum  and (CLP) and labelling
maximum)

Table 5: Test substances (non-confidential information) (this table is optional)

Identification | Purity Impurities and additives | Other information The study(ies) in

of test (identity, %, classification if which  the  test

substance available) substance is used
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2 PROPOSED HARMONISED CLASSIFICATION AND LABELLING

2.1 Proposed harmonised classification and labelling according to the CLP criteria

Table 6:
Classification Labelling
International Pict suool Specific
Index No Chemical EC No CAS No | Hazard Class Hazard '%?%ﬁm’ Hazard H:;);ra Conc. Limits, | Notes
Identification and Category| statement g statement M-factors
Code(s) Code(s) Word | " ey | Statement
Code(s) Code(s)
Aquatic Acute
Current 616-113- | desmedipham (1SO); 1 H400 GHS09
Annex VI . 237-198-5 | 13684-56-5 H410 M =10
00-9 ethyl 3 )
entry Aquatic H410 Wng
phenylcarbamoyloxyp Chronic 1
henylcarbamate
Add Add Modify
odl
Repr. 2 Add Add
. H361d H361d M =10
Dossier desmedipham (1S0); STOTRE 2 GHS08 H373 (blood)
- 00
submitters ethyl 3 237-198-5 | 13684-56-5|  Retain H373 (blood) | Retain
proposal phenylcarbamoyloxyphe Retain Retain Add
nylcarbamate Aquatic Acute GHS09
1 H400 H410 M =10
Wng
Aquatic H410
Chronic 1
Repr. 2
Resulting H361d M =10
Annex VI desmedipham (1S0); STOT RE 2 HA73 (blood) GHS08 H361d
i - . 00
entry if ethyl 3 237-198-5 | 13684-56-5 | Aquatic Acute GHS09 | H373 (blood)
agreed by phenylcarbamoyloxyphe 1 H400 M =10
RAC and nylcarbamate Wng H410
COM Aquatic H410
Chronic 1
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Table 7: Reason for not proposing harmonised classification and status under public

consultation

Hazard class

Reason for no classification

Within the scope of public
consultation

Explosives Hazard class not assessed in this dossier No
Erllzm?;:ﬁ:/eunsgtzsbi ga(;:Sc)Iuding Hazard class not applicable No
Oxidising gases Hazard class not applicable No
Gases under pressure Hazard class not applicable No
Flammable liquids Hazard class not applicable No
Flammable solids Hazard class not assessed in this dossier No
Self-reactive substances Hazard class not assessed in this dossier No
Pyrophoric liquids Hazard class not applicable No
Pyrophoric solids Hazard class not assessed in this dossier No
Self-heating substances Hazard class not assessed in this dossier No
Substances which in contact

with water emit flammable | Hazard class not applicable No
gases

Oxidising liquids Hazard class not applicable No
Oxidising solids Hazard class not applicable No
Organic peroxides Hazard class not applicable No
Corrosive to metals Hazard class not assessed in this dossier No
Acute toxicity via oral route Hazard class not assessed in this dossier No
Acute toxicity via dermal route | Hazard class not assessed in this dossier No
':;)cljjttee toxicity via inhalation Hazard class not assessed in this dossier No
Skin corrosion/irritation Hazard class not assessed in this dossier No
ﬁ’erliicgtcjison eye damage/eye Hazard class not assessed in this dossier No
Respiratory sensitisation Hazard class not assessed in this dossier No
Skin sensitisation Hazard class not assessed in this dossier No
Germ cell mutagenicity Hazard class not assessed in this dossier No
Carcinogenicity Data_ _ copclusive but not sufficient for Yes

classification

Reproductive toxicity Harmonised classification proposed Yes
;ﬂ%ﬁ;ftxggggf; organ  toxicity- Hazard class not assessed in this dossier No
fgsg;ftt d Zi;%itur(;rgan toxicity- Harmonised classification proposed Yes
Aspiration hazard Hazard class not assessed in this dossier No
glnilzi?(r)(rjl?\:fnt to the aquatic Harmonised classification proposed Yes
Hazardous to the ozone layer Hazard class not assessed in this dossier No
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3 HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLING

The hazard classification of desmedipham according to Dangerous Substances Directive (DSD) 67/548/EEC
was first agreed in the September 2000 meeting of the Commission Working Group on the C&L of
Dangerous Substances (Pesticides — Environmental effects). Specific concentration limits, corresponding M-
factor of 10, were added to the N; R50-53 classification in the June 2003 meeting. The classification N,
R50-53 was included in Annex 1 of DSD in the 29th ATP (Commission Directive 2004/73/EC of 29 April
2004). The DSD classification was translated to CLP Classification Aquatic Acute 1, M=10; Aquatic
Chronic 1 in Annex VI of CLP.

4 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LEVEL

[A.] There is no requirement for justification that action is needed at Community level.

5 IDENTIFIED USES

Desmedipham is a non-systemic contact herbicide. It acts only via the foliage of emerged weeds and
therefore does not depend on soil type or humidity; its efficiency depends on temperature and light intensity.
Desmedipham controls a wide range of broad-leaved weeds. It acts only via the foliage emerged weeds and
inhibits the Hill-reaction. Desmedipham leads to foliar discolouration followed by chlorosis and withering,
and finally complete death of weeds.

6 DATA SOURCES

The Renewal Assessment Report (2017) under Regulation (EC) 1107/2009 was used as the main data source
for drafting the CLH report of desmedipham. However the CLH report is an independent hazard assessment
of desmedipham and therefore in some cases the conclusions in the CLH report are different from those in
RAR. While in general the CLH report is based on the study summaries in RAR, in some cases data from the
original study reports have been looked and included, especially in cases where there is no summary of this
data in RAR.

7 PHYSICOCHEMICAL PROPERTIES
Table 8: Summary of physicochemical properties

Comment (e.g. measured or
Property Value Reference estimated)
Purified substance: 1999 Colour may vary from off-white
crystalline powder B.2.3/01 to light beige in natural light.
Physical state at 20°C and | Purified substance: -
101,3 kPa colourless M-193646-01-1
Technical grade: M-193642-01-1
Crystalline powder
118.5°C 1999
Melting/freezing point B.2.1/01
M-186353-01-1
No boiling point, 2012 Test item boiled under
Boilina point decomposition begins at decomposition in the temperature
fing pot 234 °C. (98.1 % pure) B.2.1/02 range of 295 to 305 °C.
M-440200-01-1
Relative density at 20 °C | 9912
Relative density compared to water at 4
°C: D®, = 1.32 B.2.14/01
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Property

Value

Reference

Comment (e.g. measured or
estimated)

M-439464-01-1

Vapour pressure

Vapour pressure of
active substance:

1 x 108 Paat 20 °C
4 x 108 Paat 25 °C

1x 107 Paat 30 °C

1990

B.2.2/01
M-146570-01-1

Estimated values from
measurements at 86 °C, 90 °C
and 98 °C

Surface tension

72.39 mN/m at 20 °C
(6.3 mg/L in distilled
water)

1999
2012

B.2.12/01

M-186275-01-1
M-442960-01-1

The surface tension of
desmedipham (c =5 mg/L )
stabilized in 7.0 mmol/L acetic
acid:

71.5mN/mat20+0.5°C

Due to the lack of stability of
desmedipham in solutions with
pH > 4, the test was performed in
distilled water with small
amounts of acetic acid. The
surface tension of the blank
solution was ¢ = 71.8 mN/m.

Water solubility

7 mg/L at 25 °C (pH=4)
(99.6 % pure)

Water solubility of
active substance:

5.6 mg/L at 20 °C (pH =
6.2)

2012

B.2.5/01
M-442966-01-1

Partition coefficient n-
octanol/water

LogPow =3.39 at 22 °C
(pH=3.9) (shake flask
method)

n-octanol/water
partition coefficient
of active substance:

LogPow = 2.7 at 25 °C
(pH=4,7,9)

Pow =500 at 25 °C (pH
=4,7,9)

1987
2012

B.2.7/01

M-146516-01-1
M-427376-01-1

The results show that the
partition coefficient of
desmedipham, pure substance, is
not pH dependent.

Not required as the melting point

Flash point of the active substance is higher
than 40 °C.
Not flammable 1995
Flammability B.2.9/01
M-146600-01-1
No explosive properties | 9912
B.2.11/01

Explosive properties

M-440204-01-1
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Comment (e.g. measured or

Property Value Reference estimated)

No self-ignition was 1995
registered up to a
temperature of 120 °C. B.2.9/02
Self-ignition temperature The temperature was not | M-146600-01-1
raised to 400 °C due to
the low melting point of
the substance.

No oxidizing properties 1995
Oxidising properties B.2.13/01
M-146600-01-1

Granulometry -

Stability in organic solvents | _
and identity of relevant
degradation products

No dissociation found in | 9912
the pH range of 2 < pH <
6. At pH values above B.2.8/01

pH 7 a rapid hydrolysis M-442862-01-1
of the substance takes
place.

Dissociation constant

Viscosity -

8 EVALUATION OF PHYSICAL HAZARDS

9 TOXICOKINETICS (ABSORPTION, METABOLISM, DISTRIBUTION AND
ELIMINATION)

9.1 Short summary and overall relevance of the provided toxicokinetic information on the
proposed classification(s)

Absorption:

Based on urine excretion data on the ethyl phenyl carbamate (EPC) ring radiolabelled compound,
desmedipham was well absorbed from the gastrointestinal tract after low doses (1990, RAR B.6.1.1/02).
Overall, the absorption was about 80% (79-86 % in 96 hours). The excretion of phenyl carbamate (PC) ring
radiolabelled desmedipham was somewhat slower, up to 62 % in 24 hours after a single low dose and 73-83
% after repeated low doses within 24 hours. The absorption was less complete and more slow after a single
high dose. Only about 33% of PC ring radiolabelled desmedipham was absorbed in the first 96 hours as
evidenced by urinary excretion after a single dose of 1000 mg/kg (1993, RAR B.6.1.1/04).

Excretion:

Urine was the main route of excretion after single and repeated low doses (1995, RAR 6.1.1/01; 1990, RAR
B.6.1.1/02; 19933, RAR 6.1.1/03). Overall, for the EPC ring, the urine excretion was about 80% (79-86 % in
96 hours). After a single high dose the majority, 51% of EPC radiolabelled dose, was eliminated in faeces
and 43% in urine within 96 hours. The total excretion was nearly 100% within 96 hours of EPC ring labelled
desmedipham.




CLH REPORT FOR DESMEDIPHAM (1S0O); ETHYL 3-
PHENYLCARBAMOYLOXYPHENYLCARBAMATE

PC ring radiolabelled desmedipham was excreted slower and to a lesser extent than EPC ring labelled active
substance. After a single high dose the excretion was slower than after low doses. The majority, 56% of PC
radiolabelled dose was eliminated in faeces and 33% in urine within 96 hours. After single or repeated low
doses, urinary excretion was between 66 - 74% of PC ring radiolabelled dose within 96 hours. The total
excretion was 71% in males and 65% in females within 24 hours and about 93% in both sexes within 96
hours.

The elimination half-life of the PC label in rat blood was 70 — 116 hours. The half-life for EPC ring label
activity was not directly available, but excretion data indicates that it was significantly shorter than the half-
life for the PC label.

Distribution:

Desmedipham is distributed mainly to organs with high blood flow (1993b; RAR 6.1.1/05). The main target
organs/tissues were (in the order of magnitude) blood, plasma, liver, lungs, kidneys, heart, spleen, muscle,
ovaries, testes, renal fat, thyroids and adrenals. Residues of desmedipham were also detectable in bone, brain
and eyes.

After single or repeated low doses of EPC ring radiolabelled desmedipham, the residue levels in blood and
plasma were very low (0.01 mg eqg/kg) and below the limit of detection in other tissues 30 and 96 hours after
dosing. Residue levels became higher after the single high dose of EPC ring radiolabelled desmedipham in
blood (3.0 - 4.0 mg eqg/kg), liver, lungs, kidneys, heart and plasma (0.5 - 0.7 mg eq/kg) 96 hours after dosage.

After single or repeated low doses of PC ring labelled test substance, the residue levels e.g. in liver, lungs,
kidneys, heart, and especially in blood and plasma were over 10 to 100 times higher (0.4 - 1.0 mg eq/kg)
than after similar EPC radiolabelled treatment. After a single high dose of PC ring radiolabel, the blood and
plasma values were at least 30 times higher (123 - 170 mg eq/kg and 100 - 119 mg eq/kg) and in the other
main target organs about 10 times higher than after similar EPC radiolabelled dose. The difference is
explained by the much slower elimination rate of the PC ring derived metabolites.

Peak concentrations (Cmax ) in blood were found 2 and 12 hours after dosage for the single low and high
dose levels, respectively, in males. Females exhibited higher residue levels in blood 24 hours after a high
dose. In plasma, the terminal half-life of the PC ring labelled radioactivity was shorter (39 - 59 hours) than in
the blood (70 - 116 hours) and the percentages of the administered dose smaller than the corresponding blood
values. Thus the clearance of PC radiolabelled desmedipham was slower from red blood cells than from
plasma. The levels of radioactivity in tissues decreased gradually, but quantifiable residues were detected 7
days after the low dose and even 9 days after the high dose of PC radiolabelled desmedipham.

There was evidence of slight differences between sexes in absorption, distribution and elimination of test
material. Radioactivity levels in blood and plasma reached maximum values later in females than in males,
especially after the high dose level. In general, radioactivity levels in female tissues were higher than those
observed in males.

Metabolism:

Desmedipham was rapidly metabolised via oxidative/hydrolytic cleavage of the parent compound (1990,
RAR B.6.1.1/02; 1993, RAR 6.1.1/06). The major metabolites were N-(3-hydroxyphenyl)ethyl carbamate
from the EPC ring radiolabelled form and 4-acetamidophenol from the PC ring radiolabelled form. N-(3-
hydroxyphenyl) ethyl carbamate was partially converted into 3-aminophenol with subsequent acetylation to
3-acetamidophenol.

In the proposed metabolic pathway, the first metabolite of the PC ring radiolabelled form was PMC (phenyl
methyl carbamate), which was supposed to convert to aniline and then further rapidly to 4-aminophenol and
at last acetylated to 4-acetaminophenol. However, aniline was not detected in metabolism studies in rat.

The major metabolites of both EPC and PC ring radiolabelled test material were detected as conjugates in
urine and in free form in faeces. Unchanged parent desmedipham was not excreted in urine, but found in
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faeces especially after a high dose of PC ring radiolabelled desmedipham. For both PC and EPC ring labelled
test material, there did not appear to be any sex differences in urinary metabolites.

Comeparative inter-species in vitro metabolism was performed in in vitro systems by incubating the test item
with liver microsomes from male Wistar rats and humans with test durations of 0.5 and 1 hour (2015, RAR
B.6.1.1/08). The identity of metabolites was not determined. The results of the study demonstrated a slightly
different metabolic pattern of *C-Desmedipham when comparing rat and human liver microsomes. This
observation belongs however only to the lower number of metabolites detected in human liver microsomes.
All metabolites in human liver microsomes, were also detected in the tests with rat liver microsomes.

D Q'
.CH,-CH,
N

/ Desmedipham \
o /@ i Gl ic acid and
i ~ ucuronic acid an
I\I’C\ _CH4 HO N’C*o’CHE CHs * sulfate conjugates

I O i !
b H

N-(phenyl) methvl carbamate N-(3-hydroxy phenyl) ethyl carbamate

NHa [ : 1 "
HO I\I/C\O/CH‘ o

Aniline |_||
(Proposed intermediate,
not detected) N-(3-hydroxy phenyl) hydroxyethyl carbamate

| !

L L
NH, HO NH-
4-aminophenol \ 3-aminophenol \

Glucuronic acid and
sulfate conjugates l
H

HO
O o
" CHs HO I‘I\I’C“CH3
4-Acetamidophenol

Glucuronic acid and
sulfate conjugates

3-acetamidophenal

Glucuronic acid, sulfate and
glutathione conjugates

Figure 1 Metabolic pathway

10 EVALUATION OF HEALTH HAZARDS

Read-across justification

The classification proposal is based on the data on desmedipham itself supported by read-across from
phenmedipham and their assumed common metabolites.
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The chemical structure, chemical properties, breakdown products and toxicological profiles of desmedipham
and phenmedipham are similar. Desmedipham differs from phenmedipham by one additional methyl group
in the carbamate and one less in the phenyl ring.

Desmedipham

Phenmedipham

W
o 'I‘,cxo,cul-ou

Aniline M

(Proposied intermediate,
nal detected)

|

N-(Fhydrmaxy phenyl) by doxyethyl carbamate

L 2.
NH, HO NH,
4-aminaghenal \ 3-aminaphenal
Glucuronic acid and
e = Glucwonic acid and
sullale carjugates Ir suliate conjugales
HO
o /
a a
N~ CHy A
i HO N7 CH;
H
4-Acetamidophenal Facetamidophenal

Glucuronic acd, sulfate and
glutathione corjugates

Chemical
name
IUPAC ethyl 3-phenylcarbamoyloxyphenylcarbamate methyl 3-(3-methylcarbaniloyloxy)carbanilate;
3-methoxycarbonylaminophenyl 3'-
methylcarbanilate
CAS 13684-56-5 13684-63-4
Structural 0 M i B oo,
formula wo” ¢ Q”“Tﬁ*@ ’
Mqlecular 300.3 g/mol 300.3 g/mol
weight
Metabolic a a HO0OGH
pathway Qm‘&“o’@m‘&‘o’c“‘ﬁ" ) QNHCOO—@
/ Desmedipham \
O e AL onon o gz mame O 7N S
N quwyllmltilhyl carbamate N-(Fhydraxy mm‘:'n ethyl calamale c:;\ " Mathyl-N-{3hydroryphenyl) casamate
o] - S l

TAminsphensl

HOQ—M; QNHCC{H 3 Q—NH;
CH, CHY HOCC

d-Amine-o-cressl IMethylacetandide FAmincbenzoic acid

(3-Acetamidotoluens)

HO- NHEOCH; HOOC
F-Acetamidobenzoic acid
CHY

-

dAcetamido- o-cresol
HO—{ >—NHCOCH.

HOOC

FAcetamidephendl

S-Acetamidosalicylic Bekd

Based on the data from available toxicokinetic studies desmedipham and phenmedipham are well absorbed
from the gastrointestinal tract after low doses. Substances were widely distributed in the body mainly to
organs with high blood flow. The main target organs/tissues were blood, plasma, liver, lungs, kidneys, heart,
spleen, muscle, ovaries, testes, thyroid gland and adrenals. No indications of accumulation were noted. The
administered doses were excreted fairly rapidly (urinary and fecal excretion).

There are slight differences in the substances formed during metabolism between the two substances. The
first step of metabolism pathways seem to be slightly different. The -NHCOO- group in between the
aromatic rings is metabolised in the first step to -NH2 and HO- in phenmedipham and to -NHCOOCH3 and
HO- for desmedipham. However, both substances are suggested to produce compounds which have aromatic
amine structure. Some of the identified metabolites are common for both substances such as 3-aminophenol
and various acetamidophenols. Phenmedipham is also suggested to metabolise to acetamidocarboxylic and
salicylic acids, which are not identified in the toxicokinetic studies of desmedipham. Not detected in the
studies but phenmedipham is also suggested to produce aniline.
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Desmedipham and phenmedipham are metabolised to compounds which have aromatic amine structure. It is
well known that aromatic amines have potential to induce formation of methemoglobin. Methemoglobin is a
transformation product of normal oxyhemoglobin caused by the oxidation of Fe?* to Fe*, thus converting
ferroprotoporphyrin to the ferriprotoporphyrin form. MetHb binds oxygen more strongly than Hb and
therefore does not effectively deliver oxygen to tissues. Based on available information on metabolites, 3-
aminotoluene and aniline have potential to induce methemoglobin conversion and other hematotoxic effects
(ECHA dissemination website). 3-aminotoluene (CAS 108-44-1, m-toluidine) has a harmonized
classification as STOT RE 2 (effects on blood). Aniline (CAS 62-53-3) has a harmonized classification as
STOT RE 1 (effects on blood), Carc cat 2 and Muta. cat 2. In addition, 3-aminophenol (CAS 591-27-5, p-
aminophenol) and 4-aminophenol (CAS 123-30-8, m-aminophenol) have shown slight effects on blood
(ECHA dissemination website; SCCS, 2011; SCCP, 2006).

The similarity of the effects seen in the toxicity studies seem to indicate that differences in the substances
formed during the metabolism are not significant regarding their toxicity profiles. Desmedipham and
phenmedipham in rats, mice and dogs show same type of effects on blood. The effects observed for both
substances are consistent with effects pointing towards methemoglobinemia, leading to changes in red blood
cell parameters and slight hemolytic anemia, increased activities of the bone marrow, kidney, liver and
spleen - the organs mainly involved in the turnover of red blood cells - and compensatory hematopoiesis. For
more detailed information see section 10.12 (specific target organ toxicity — repeated exposure). The
similarity in toxic effects is also supported by the similar level LOAEL-values of the higher tier studies
(repeated dose toxicity and chronic toxicity). The available data do not indicate significant quantitative
differences in potency between substances. They seem to share a similar toxicity on blood and it is plausible
they also share the same toxic mode of action.

The read-across is proposed to be used as a supporting evidence for classification desmedipham and
phenmedipham as STOT-RE 2 based on effects in blood. Moreover, the read-across is proposed to be used
as a supporting evidence for reproductive toxicity and carcinogenicity classification

Toxicology comparison of desmedipham and phenmedipham

Endpoint Desmedipham Phenmedipham

Acute oral >2000 mg/kg (rat) >2000 mg/kg (rat)

Acute inhalation >7.4 mg/l (rat) > 7 mg/l (rat)

Acute dermal >2000 mg/kg (rat) > 2500 mg/kg (rat)

Irritation — skin No No

Irritation - eye No No

Sensitisation Slightly sensitising (GPMT) No (study not acceptable)

Repeated dose | Rat (90 day oral, Wistar) LOAEL 5.2-5.6 | Rat (90 day oral, Fischer 344) LOAEL 35 -
toxicity (oral, rat | mg/kg bw/day (methemoglobinemia) 37 mg/kg bw/day (hemosiderin deposition
and dog) (spleen), enlarged and/or black spleen, organ

Rat (90 day oral, Wistar) LOAEL 24-27
mg/kg/bw day (1 methemoglobinemia, 1
hematopoiesis in the liver and spleen)

Mice (28 day oral, NMRI) LOAEL 22-26
mg/kg/bw/dat
(methemoglobinemia/haemolytic anemia,
Heinz bodies T, hematopoiesis in spleen)

Dog (90 day oral, Beagle) LOAEL 21.1. -
56.7 mg/kg bw/day (1 Minimal/mild
follicular epithelial hypertrophy in thyroids
and increased thyroid weight)

Dog (90 day oral, Beagle) LOAEL 53-57
mg/kg bw/day (marked iron deposits in the

weight changes (spleen T, adrenals T),
minimal anemia (reduced Hb, Hct, RBC;
increased number of reticulocytes), changes
in WBC (lymphocytes, neu-trophils).

Rat (90 day oral, Sprague-Dawley) LOAEL
30-33 mg/kg bw/day (mild decreases of red
blood cell parameters (Hb, Hct, RBC),
hemosiderin  deposition  (spleen, liver,
kidneys), extramedullary hematopoiesis in
the spleen, organ weight changes (spleen T
in males, uterus and thymus 4 in females)

Mice (8-week oral, Swiss CD-1) LOAEL.:
623-699 mg/kg bw/day
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liver, 1 erythropoiesis in the bone marrow) (methaemoglobinemia,increased liver

weights (males), brown pigment in hepatic
Kupffer cells, reduced Hb, Hct, RBC)

Dog (60 day oral, Beagle) LOAEL 11-12
mg/kg bw/day

(reduced BW gain in males, organ weight
changes (thyroid T, testes 4 ovaries T),
possibly thyroid hypertrophy.

Genetic toxicity

Negative Ames, In vitro: OECD 476 +,
OECD 473 (+/-), In vivo: OECD 474:
negative, no germ cell tests

Negative Ames, Negative OECD 476,
Positive OECD 473 (2), OECD 474 (+/-),
negative OECD 483 (exposure not shown)

Carcinogenicity

Rat LOAEL 300 ppm (15.7 mg/kg bw/day) 1
incidence of pituitary adenomas in Han
Wistar males

Mice LOAEL 30 ppm (5.8 mg/kg bw/day)

1 incidence of ovarian tubular adenomas

Rat LOAEL 500 ppm (34 mg/kg bw/day)

1 incidence of endometrial stromal sarcoma
(Sprague-Dawley)

1 incidence of pituitary adenomas in Han
Wistar males (500 ppm/2500 ppm)

Mice: no increase in tumour incidences

Reproductive
toxicity

Sprague Dawley, 2-gen: Maternal BW { at
250 and 1250 ppm

sperm (P) { at 1250 ppm

Developmental: T motor activity, delayed eye
opening and decreased sperm count at 250
and 1250 ppm, delayed onset of puberty at
1250 ppm.

Sprague Dawley, 2-gen:_Maternal BW gain
d and FC { at 1000 ppm (86 mg/kg bw/day)

Pups: none

(minor decreases in BW/BW gain were
observed)

Reproduction: none

Wistar, 2-gen: Parents: BW and food

consumption 4 at 1250 ppm.

Hemolytic anemia, splenic weights T,
erythropoiesis or hemosiderosis in spleen,
erythroid hyperplasia in bone marrow,
follicular hyperplasia in thyroid at 250, 1250

Reproduction: reduced litter size at 250 and
1250 ppm

Pups: F1A BW { of at 250, 1250 ppm

Wistar:, 2-gen: Maternal BW/BW gain { at
25 mg/kg bw/day

Pups: Reduced BW (both sexes) at 1000
ppm (75 mg/kg bw/day) during lactation

Reproduction:; none

Developmental
toxicity

Wistar: Maternal NOAEL >500 mg/kg
Developmental:

Increase in incidence of infarct of liver,
bipartite ossification of sternebra at 100 and
500 mg/kg bw/day

Increase in incidence incomplete ossification
of interparietal bone and at 500 mg/kg
bw/day (NOAEL 10 mg/kg)

Wistar: Maternal NOAEL <516 mg/kg):
Reduced (corrected) BW gain and FC
Pups (NOAEL <516 mg/kg):

Reduced BW and incomplete ossification

Wistar: Maternal NOAEL 10 mg/kg bw/day
based on reduced body weight and corrected
body weight gain, and reduced food
consumption at 1000 mg/kg bw/day and
slight 4 bw gain at 100 mg/kg bw/day

Developmental: T number of fetuses with
supernumerary rib at 100 mg/kg bw/day,
(agnathia, microagnathia) observed at 100

Wistar: Maternal NOAEL <150
mg/kg:based on reduced corrected BW gain

Pups NOAEL <150 mg/kg):

Runts were observed in all treated groups
but not in controls
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and 1000 mg/kg bw/day

Sprague Dawley: Maternal NOAEL 60
mg/kg bw/day: increase of spleen weight and
discolored urine at 250 and 1000 mg/kg
bw/day.

Developmental NOAEL 60 mg/kg bwi/day:
Increase in incidence of Subcutaneous
haemorrhage at 250 and 1000 mg/kg bw/day.
Fetal weight reductions, delayed ossifications
at 1000 mg/kg bw/day

NZW rabbit: Maternal NOAEL 30 mg/kg
bw/day: { body weight and food
consumption at 270, T spleen weight at 90
and 270 mg/kg bw/day

Developmental NOAEL 30 mg/kg bw/day: T
percentages of early embryonic death, fetal
body weight { at 270

NZW rabbit:_Maternal NOAEL 225 mg/kg
bw/day: BW gain ¥ and FC | at 1000 mg/kg
bw/day

Developmental NOAEL 225 mg/kg bw/day:

Reduced BW and retarded ossification at
1000 mg/bw/day

Acute toxicity
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8

10.9

Acute toxicity - oral route

Acute toxicity - dermal route
Acute toxicity - inhalation route
Skin corrosion/irritation

Serious eye damage/eye irritation
Respiratory sensitisation

Skin sensitisation

Germ cell mutagenicity

Carcinogenicity

Table 9: Summary table of animal studies on carcinogenicity

Method, guideline, Test substance, Results Reference

deviations if any, dose levels

species, strain, sex, duration of HEnEL Lormel

no/group exposure Effects

24-month oral toxicity [ desmedipham 100 ppm 400 ppm 19914, 1991b

Zté‘?(’lg'gl)raésl_POECD geg(;)”'ca" PUMIY: | \1: 5.4 mgkg Hematological effects; | RBC | RAR B. 6.5/01
' ' bw/day parameters and related and B. 6.5/02
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Method, guideline, Test substance, Results Reference
deviations if any, dose levels
species, strain, sex, duration of HEnEL Lormel
no/group exposure Effects
Rat, Sprague-Dawley |0, 100, 400, 1200 | F: 6.9 mg/kg histopathological effects in (chronic toxicity
70/sex/group ppm bw/day sp_leen, I|ve_r and kldneys phas_e and o
. (pigmentation), urothelial carcinogenicity
. . M: 0, 5.4, 216, L

Microscopial 64.4 hyperplasia in kidneys phase,
examinations of[ ™~ respectively)
seminal vesicles, |F: 0, 6.9, 284, i e
vagina, submandibular | 86.5 M-146979-01-1
lymph node, tongue M-146980-01-1
and nasal cavity were mg/kg bwiday
not included. Continuous in diet

over 104 weeks
24-month oral chronic | desmedipham 60 ppm 300 ppm 19864, 2000
toxicity/carcinogenicity | technical,  purity: |, ,. . .
study in rats equivalent | 97.8%-98.2% l';/IV\'//daB'2 Moo ;ssoc?éltrelfjralljroth(lel?;:mt?oner I;;g RAR B, 6508
to OECD 453 (1981), y ; . YPETPIASIa | vy 1 46766-01-1
GLP 0, 60, 300, 1500 F 39 mglkg in the_ _kldneys and hemosiderin

ppm b\./v/day. deposition and extramedullary | M-196354-01-1

Rat, Wistar KFM-Han

M: 0, 3.2, 157,

NOAEL carc: 300

haemopoiesis in the spleen at mid

or high dose levels. 1

70sexfgroup 79.9 ppm (15.7 mg/kg | methemoglobin
mg/kg bwiday bw/day) LOAEL carc: 1500 ppm
E(:)O g’ 3.9, 198, slightly 1 incidence of pituitary
' adenomas in males
mg/kg bw/day
Continuous in diet
over 106 weeks
80 week oral | desmedipham NOAEL M/F LOAEL = 1000 ppm (F) and|1994
carcinogenicity  study | technical  purity: <400 ppm (M)
in mouse equivalent to | 97.5% <6172 Hepatotoxicity (1  hepatocyte RAR B 6.5104
8EED 451 (1981), 0, 400, 1000, 2500 | M9/kg bw/day Necrosis, regenerative M-147004-01-1
m hyperplasia) associated with 1 [M-146981-01-1
Mice, Crl:CD1(ICR) PP incidence  of  hepatocellular
BR VAF adenomas in both genders
50/sex/group M: 0, 61, 153, 402
mg/kg bw/day LOAEL carc: 1000 ppm
slight dose related increase in
) pulmonary adenoma incidences in
F: 0, 72,178,501 females.
mg/kg bw/day
Continuous in diet
over 80 weeks
24-month oral | desmedipham 150 ppm LOAEL =750 ppm (males) 1986hb
carcinogenicity  study [technical,  purity|,,.
in mouse equivalent to | 97.8% - 98.2% EAW/da 22 mglkg RAR B. 6.5/05
OECD 451 (1981), y Hematological effects (changes in | M-146765-01-1
0, 30, 150, 750 >
GLP ppm RBC parameters), hematopoiesis
Mice, NMRI KFM-| 0 o 0o in the spleen
Han o | hemoglobin and hematocrit
mg/kg bw/day values in females at 750 ppm. 1

15




CLH REPORT FOR DESMEDIPHAM (1S0O); ETHYL 3-
PHENYLCARBAMOYLOXYPHENYLCARBAMATE
Method, guideline, Test substance, Results Reference
deviations if any, dose levels
species, strain, sex, duration of HEnEL Lormel
no/group exposure Effects
60/sex/group F:0,5.8, 31, 145 Heinz body formation. 1
L Methemoglobin formation.
deficiencies in mg/kg bw/day Hemoglobin levels and

reporting and
inadequate
statistical
analysis

over 104 weeks

Continuous in diet

hematocrit. T White blood cell
count was increased at 750 ppm
in females.

NOAEL carc: < 30 ppm (5.8
mg/kg bw/day) 1 ovarian tubular
adenoma in females

NOAELSs and LOAELSs are from the RAR except for pituitary tumors (divergent conclusion)

Table 10: Summary table of other studies relevant for carcinogenicity

Type of | Test substance Relevant information | Observations Reference
study/data about the study (as
applicable)
In  vitro L5178 | Desmedipham 1%t test: 0, 6.3, 12.5, 25, 50 | Result: Positive in the | 1985
TK+/- Mouse | technical and 100 pg/ml presence and absence of
lymphoma 9 RAR 6.4.1/04

mutation assay

In ompliance with
OECD 476 (1984)

GLP

(Purity 98.0%)

2M test: 20, 40, 60, 80 and
100 pg/ml

with and without S9

Dose-related increase of the
mutation frequency
observed in both repetitions
with and without S9 and in
the absence of remarkable

M-146755-01-1

No HCD cytotoxicity.
In_ vitro Desmedipham Main tests: Result: Positive in the|2016
:\r/lllcronucleurs]untqzsr: techr.ucal .S9 (3 hours) 12.5, 125, ggesence and absence of RAR 6.4 1/11
lymphocytes (Purity 98.9%) 250, 275, 300, 325, 350 M-587137-01-1

OECD 487 (2016)
GLP

and 400 pg/mL

+S9 (3 hours) 12.5, 125,
200, 225, 250, 275 and 300
ug/mL

-S9 (20 hours) 12.5, 65, 75,
85, 95, 105, 115 and
125 pg/mL

Additional main tests:

-S9 (3 hours) 5, 50, 100,
125, 150, 175, 200, 225,
250, 275 and 300 pg/mL

+S9 (3 hours) 5, 50, 100,
125, 150, 175, 200, 225,
250, 275 and 300 pg/mL

Desmedipham caused an
increase in the induction of
micronuclei in  cultured
human lymphocytes after 3
hours exposure both in the
absence and presence of S9
but not after 20 hours
exposure.

In vitro
Chromosome
aberrations
human

lymphocytes

in

Desmedipham
technical

(Purity 98.0%)

0, 10, 50 and 100 pg/ml
+S9

0, 10, 50, 100 and 500
pg/ml -S9

Result: Negative in the
presence and absence of
S9

1985

DAR 2001
6.4.1.6
M-146750-01-1
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Type of | Test substance Relevant information | Observations Reference
study/data about the study (as

applicable)

OECD TG 473
(1983)

GLP
Quantitative  and | [**C]Desmedipham | Single dose of 2000 mg | Desmedipham exposure of | 2017
" 14 . :

gualltatlve whole [**C]Desmedipham/kg bw | bone marrow was shown in RAR 6.4.2/05
ody _ _ 5 animals low amounts.
vk sk A About  20% of blood
after oral concentration were present
application of in 0bor!e marrow and aboyt
[“C]Desmedipham 10% in compact bone in

both animals at 8 hours post
non OECD dosing indicating
guideline study desmedipham bone marrow
non GLP exposure in mice. The % of

total dose found in bone

marrow and compact bone

was less than 0.01% of the

administered radioactive

dose.
In vivo | Desmedipham Single dose of 5000 mg/kg | Result: Negative 1985.
Micronucleus test| technical bw No change in PCE/NCE. |RAR 6.4.2/01

(Purity 98.3%) 1000 not 4000 cells scored | Exposure of the bone M-146757-01-1
OECD 474 (1983) marrow  with the test
No HCD

GLP substance was not

demonstrated.
In vivo Alkaline | Desmedipham Oral doses of 0, 500, 1000 | Result: Negative 2017

Comet Assay

and 2000 mg/kg bw

(Purity 98.9%) Desmedipham did not cause | RAR 6.4.2/04
OECD 489 3 animals/sex/dose a significant increase N\ .\ c05594.01-1
GLP DNA damage in liver and
stomach relative to the
concurrent vehicle control.
In vivo Rat | Desmedipham Single doses of 0, 500, [ Result: Negative 2003
micronucleus test | o, i 0g.o0py | 1000and 2000 ma/kgbw i\ ange in PCE/NCE.  |RAR Addendum
OECD 474 (1997) 2000 not 4000 cells scored 3,6.4.23
Exposure of the bone
GLP No HCD marrow  with  the test| M-243574-01-1
substance was not
demonstrated.

Table 50 includes only studies which are relevant to conclude on genotoxicity of desmedipham. All studies
are available in RAR. ADME data suggests bone marrow has been exposed in the rat MN study (6.4.2.3,
2003). For mice, autoradiography study (6.4.2/05, 2017) suggests exposure of target tissue is likely in the
MN study (6.4.2/01, 1985). Thus, even though there was a positive in vitro MN assay (6.4.1/11, 2016), two
in vivo MN assays (6.4.2/01, 1985 and 6.4.2.3, 2003) were negative and therefore desmedipham is
considered unlikely to be aneugenic or clastogenic in vivo (with the reservation that not all impurities were
tested in adequate amounts in the in vivo studies). An in vivo mammalian alkaline Comet assay (RAR
B.6.4.2/04, 2017) conducted as a follow-up to positive gene mutation assay in vitro (6.4.1/04, 1985) was
negative. Desmedipham is therefore unlikely to be genotoxic in vivo.
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10.9.1  Short summary and overall relevance of the provided information on
carcinogenicity

Four chronic toxicity/carcinogenicity studies are available on desmedipham (Table 9).

Chronic administration of desmedipham in rats and mice resulted mainly haematological effects, including
increased levels of methaemoglobin and changes in red blood cell parameters, and organ weight changes and
histopathological effects related to the observed haemolytic anaemia. The studies generally complied with an
older OECD guideline (1981) and histopathological investigation of some organs were not conducted in the
studies. These organs were most often lacrimal gland, Harderian gland, cervix, coagulating gland and vagina.
In many of the carcinogenicity studies, information is lacking on the content of impurities in the applied
batches of technical desmedipham. The studies are only described briefly in the text below. Further details
are given in RAR.

The 2-year chronic toxicity and carcinogenicity study in Spraque-Dawley rats revealed no clear indication of
neoplastic effects (RAR B. 6.5/01 and 02, 1991a, b). At the end of the study the incidences of hepatocellular
adenomas were slightly higher in desmedipham treated males than in controls (incidences 2%, 4%, 4% and
4% at 0, 100, 400 and 1200 ppm, respectively) but there were no differences in hepatocellular tumour
incidences in females (RAR). In females, a few cases of follicular adenoma of thyroids were observed at 400
and 1200 ppm, compared to no recorded cases in the control group (incidences 0, 0, 7%, 2% in 0, 100, 400
and 1200 ppm, respectively) but no corresponding preneoplastic changes were reported. There were no
differences in the incidences of thyroid tumours in males. Thyroid was not weighed in this study. The
incidence of interstitial cell adenoma in testes was slightly increased at 1200 ppm (incidences 2%, 2%, 0
and 8 % at 0, 100, 400 and 1200 ppm, respectively). No indications of preneoplastic changes e.g. increase in
interstial cell hyperplasia or in its severity were reported. Overall incidence of tumours did not seem to be
affected in a dose dependent way, but no statistical analysis was performed. The study has limitations
regarding the scope of the tissues examined microscopically.

The 2-year chronic toxicity and carcinogenicity study in Wistar Han rats (RAR 6.5/03, 1986a) suffered from
insufficient histopathological examinations and statistical analysis of the microscopic necropsy data, which
led to a later re-examination of selected histopathological findings in all animals. This re-examination
resulted slightly different incidences of these histological findings. Only the findings of re-examination are
reported and discussed here, whereas in RAR also original incidences of histopathological findings are
reported. Statistically significant decreases in T4 levels were observed at high dose (1500 ppm) in males and
in all desmedipham treated female groups compared to controls. In females, also decrease in T3 level was
observed. C-cell hyperplasia of thyroid was observed at slightly higher incidence in desmedipham treated
male groups (RAR). Yet, there were no indications of neoplastic effects in the thyroid. In male rats, two
years dietary administration of desmedipham at doses 300 and 1500 ppm resulted slightly, but not
statistically significantly increased incidences in adenoma of pars distalis of pituitary (incidences 32.8%,
28.6%, 47.1% and 40 % at 0, 60, 300 and 1500 ppm, respectively, Table 11). However, the incidences were
high in all groups including the controls and within the historical control range of this tumour type in the
performing laboratory (19.6% - 54.2%, Table 11). In females there was a statistically significant positive
trend with dosage in the incidence of animals bearing one or more mammary gland tumours (p= 0.0026,
Table 12). This was due to a higher than concurrent control incidence of tumors at low and intermediate
doses whereas at high dose the incidence of mammary tumors was comparable to controls. The incidence of
follicular cysts was slightly higher in high dose (1500 ppm) females than in controls. Moreover, in uterus one
squamous cell carcinoma at high dose and one schwannoma in each of the desmedipham treated groups were
observed compared to zero incidences of these tumors in controls (Table 12).

Table 11: Selected incidences of microscopic leasons in male rats (all lesions are from the
study RAR B. 6.5/03, 1986a)

Males Remarks
Feeding dose, ppm 0 60 300 1500
P|tU|t_ary / No. animals 70 70 70 70
examined
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Males Remarks
Focal hyperplasia, pars Includes only terminally killed and
distalis o decedents during carcinogenicity phase of
- minimal 7 2 1 > the study (n =50/group)
- slight 3 2 3 0
- moderate 1 2 1 2
- marked 2 0 2 0
- severe 1 0 2 0
One Adenoma, pars distalis D|T|(D|T|D|T|D|T
Interim 0 0|l 2|0 1
Terminal 9 |13 8 |10| 13|19 | 17| 8
HCD from the performing laboratory:
range 19.6 - 54.2% (avg. 37.5%), 10
Total incidence (%) 2332/780 2208/760 3:’7/710 2{2/;0 studies conducted 1981-1986, 49-100
(32.8) (28.6) (47.1) (40) animals examined /study.

D = Decedent, T = Terminal kill

Table 12: Selected incidences of microscopic leasons in female rats (all lesions are from the
study RAR B. 6.5/03, 1986a)

Females Remarks

Feeding dose, ppm 0 60 300 1500
P|tU|t_ary / No. animals 70 70 70 70
examined
Focal hyperplasia, pars Includes terminally killed
distalis® and decedents during

- m.|n|mal 1 2 1 2 carcinogenicity phase of

- slight 5 3 1 2 the study

- moderate 0 4 3 4 (n =50/group)

- marked 1 1 1 1

- Severe 0 0 1 0
O_ne Adenoma, pars plTlplT!lp!l Tl D T
distalis
Interim o101} 0O0 1 0 0
Terminal 13 |25 (13 |26| 11 | 28 | 11 | 26
Total incid % 39/70 40/70 40/70 37/70

otal incidence (%) 657) | (57.1) | (57.1) (52.8)
One A_denpcarcmoma, 1 0 0 0
pars distalis
Mgmmary gl_and / No. 70 70 70 70
animals examined
Diffuse lobular Includes animals killed in
hyperplasia interim and terminal
—  minimal 27 18 22 32 sacrifices and decedents, n
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Females Remarks
— slight 16 12 16 16 = 70/group
— moderate 4 8 3 3
—  marked 0 1 2 1
—  severe 0 0 1 0
— total 47 39 44 52
Focal lobular hyperplasia 2 0 0 2
Focal atypical hyperplasia 4 4 8 5
One Fibroadenoma? 6 10 14 2
Two Fibroadenomas® 0 2 1 0
Three Fibroadenomas? 0 0 1 0
Total no. animals with 6 12 16 2 HCD from the performing

fibroadenoma (%) ® laboratory: range 6-44%,
avg. 26%, 10 studies
conducted 1981-1986, 49-
100 animals

examined/study

86) | (17.1) | (22.8) (2.8)

One Adenocarcinoma? 0 1 5 3 HCD from the performing
(%) laboratory: range 0-10%,
©) (1.4) (7.1) (4.3) avg. 3.2% 10 studies
conducted 1981-1986, 49-
100 animals
examined/study

Ovary / 70 70 70 70

No. animals examined

Follicular cyst Combined uni- and
- interim 3 2 1 1 bilateral
- terminal 8 9 13 20

- total 11 11 14 21

Uterus / No. animal 70 70 70 70

examined

Focal squamous 1 1 0 3

hyperplasia

Squamous cell carcinoma 0 0 0 1

Schwannoma 0 1 1 1

2Including terminally killed and decedents during carcinogenicity phase of the study (ho mammary gland tumors were reported in
interim sacrifice)

b Significant positive trend with dosage, P = 0.0026

In a 80-week mice carcinogenicity study (RAR 6.5/04, 1994), liver toxicity demonstrated by increased liver
weights and chronic hepatocyte necrosis in both sexes, and increased regenerative hyperplasia in males, was
observed at 1000 ppm and 2500 ppm (corresponding to 153 and 402 mg/kg bw/day). In males, a slight
increase in chronic hepatocyte necrosis was also seen at the lowest tested dose (400 ppm, 61 mg/kg bw/day).
Hepatocyte necrosis showed a clear treatment- and dose-related increase in both incidence and severity being
more pronounced in males. Mortality of animals at high dose (2500 ppm) was markedly higher (14 - 20%)
than in the control group and especially high dose females died or were killed in extremis earlier than the
control females. There was a statistically significant (p<0.05) trend in mortality at 2500 ppm when the sexes
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were combined. Body weight gain of high dose animals was significantly reduced at study termination in
both males and females (16% decrease in males and 26% in females) indicating, together with increased
mortality, that the maximum tolerated dose was exceeded. Body weight gain of 1000 ppm males was also
reduced (10.5% decrease) compared to controls, but this decrease did not reach statistical significance.
Increased incidence of cardiovascular disease (auricular thrombosis, myocardial fibrosis, ventricular
thrombosis) was reported to contribute to mortality of high doses animals. The rapourter of the study
presumed these findings to be related to reduced liver function in high dose animals with consequent effects
on the cardiovascular system.

At the end of the study the incidences of hepatocellular adenomas and total hepatocellular tumors were
statistically significantly increased in high dose females (2500 ppm, corresponding to 501 mg/kg bw/day,
Table 13). In males, the incidences of hepatocellular adenomas and total hepatocellular tumors were
increased in desmedipham treated groups in a dose-dependent manner (Table 13). Benign pulmonary
adenomas were increased in a dose related manner in desmedipham treated females (incidences 6%, 10%,
12%, and 18% in control, 400 ppm, 1000 ppm and 2500 ppm, respectively). There were no differences in
the incidences of pulmonary adenomas in males. Pulmonary adenocarcinomas showed no treatment
relationship in either sex. The overall incidence of pulmonary tumours was increased in treated females, but
the increase was not statistically significant. Total number of benign tumors seemed to be increased at 2500
ppm but no statistical analysis was performed (RAR). In this study only liver, lungs, kidneys and ovaries
were microscopically examined from all test animals.

Table 13: Selected incidences of neoplastic microscopic leasons in 80-week carcinogenicity
study in mice (RAR B. 6.5/04, 1994)

Sex Males Females

Feeding dose, ppm 0 400 1000 2500 0 400 1000 2500

Found dead / killed in 14/50 17/50 14/50 21/50 12/50 13/50 9/50 19/50*

extremis

Survival at week 80 72% 66% 72% 58% 76% 74% 82% 62%

Liver / Total no. 50 49 49 50 50 49 48 48

examined

Chronic hepatocyte

necrosis

- minimal 1 5 19 0 1 0 31 6

- moderate 0 1 15 16 0 0 4 25

- marked 0 0 5 32 0 0 0 11

- total 1 6 39%** A8*** 1 0 35*** 42***

Regenarative 0 0 1 4 0 0 0 0

hyperplasia

Adenoma (%) 11 (22%) | 14 (28%) | 15 (30%) | 19 (38%) 0 0 0 3** (6%)

Carcinoma 8 4 5 6 0 0 0 1

Total hepatocellular 19 (38%) | 18 (36%) | 20 (41%) | 25 (50%) 0 0 0 4=

tumors (%)

HCD Published HCD of Charles River lab. :|Published HCD of Charles River lab. Crl:CD-
Crl:CD-1 BR (1995): adenoma 0-19.2% 1 BR (1995): adenoma 0-2%

Lungs /No. animals 49 49 49 50 50 49 49 49

examined

Alveolar macrophage 2 (4%) 4 (8%) 6 (12%) | 10 (20%) | 4 (8%) 1 (2%) 4 (8%) 6 (12%)

accumulation (%)
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Sex Males Females

Pulmonary adenoma | 13 (27%) | 10 (20%) | 11 (22%) | 10 (20%) | 3 (6%) | 5 (10%) | 6 (12%) | 9 (18%)
(%)

Pulmonary 4 3 8 4 1 3 5 1
adenocarcinoma

(%)

Total pulmonary 17 (34%) | 13 (27%) | 19 (39%) | 14 (28%) | 4 (8%) 8 (16%) | 11 (22%) | 10 (20%)
tumors (%)

HCD Published HCD of Charles River lab. Crl:CD-
1 BR mouse (1995):

18-month studies 0-15.38%, avg. 6.5%. 12
studies conducted 1985-1991, 50-100
animals/study.

21-month studies 0-10%, avg. 6.25%. 7
studies conducted 1983-1990.

24-month studies 4-18.37%, avg. 9.8% (24-
month study). 11 studies conducted 1981-
1990, 49-100 animals/study

* Statistical significance at P < 0.05 compared to control, **P <0.01, ***P<0.001

The 2-year mouse study (RAR B. 6.5/05, 1986b) has a lot of deficiencies in reporting and statistical analysis,
e.g. the non-neoplastic findings were not analysed statistically and the neoplastic lesions observed in interim
kill were not included in the statistical evaluation. Moreover, it remained unclear if all grossly visible lesions
were examined microscopically and why the total number of examined animals/organs was lower than
intended. The study revealed slight but not statistically significant increase in the incidences of ovarian
tubular adenoma in desmedipham treated mice (incidences 2%, 13%, 15% and 8% in control, 30 ppm, 150
ppm and 750 ppm, respectively). No historical control data from the performing laboratory is available (for
any tumor type observed in this study). However, the incidences of tubular adenoma in all treated groups
were over the range of published HC incidences (0-4.4%, Table 14). Moreover, the incidences of
theca/granulosa cell tumours in ovaries were slightly increased in high (750 ppm) and intermediate (150
ppm) dose females and the incidence of ovarian cysts was increased in a dose dependent manner in treated
females (Table 14). There were some indications that all observed nodules or cysts in ovaries were not
microscopically examined.

Leydig cell tumours in testes were observed in one low dose (30 ppm) male and in three males at 150 ppm,
but not in the control or high dose males (incidences 0, 2%, 6% and 0 in control, 30 ppm, 150 ppm and 750
ppm, respectively). The incidence of spermatocele in epididymis was higher in all treated males than in the
control group (2 — 4 animals, compared to none in controls, RAR). There were some indications that all
observed macroscopical findings in seminal vesicles were not identified in histopathology. In the liver, the
incidence of hepatocellular tumours (adenomas/carcinomas) was slightly increased in all treated males (total
incidences 7%, 17%, 13% and 10%, in control, 30 ppm, 150 ppm and 750 ppm, respectively, Table 14).
One metastatic hepatocellular carcinoma was reported in mid dose (150 ppm) male scheduled for terminal
sacrifice. Hepatocellular hypertrophy was increased in high dose males and the incidence of Kupffer cell
proliferation was slightly increased in both sexes at high dose (RAR). Some rare tumours were found at
terminal necropsy. Mesothelioma in body cavities was observed in one high dose male, and malignant
neurinoma was recorded in one male and two females at 150 ppm. The total number of animals with
neoplasms was not affected.
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Table 14: Selected incidences of microscopic leasons in 24-month carcinogenicity study in
mice (RAR B. 6.5/05, 1986b)

Females Remarks/ HCD
Feeding dose, ppm 0 30 150 750
Liver / no. examined 50 50 50 50 Includes animals scheduled for terminal
Aderoma > sacrlflce._No_ neoplastic flndlngs_ \{vere.
reported in liver of females sacrificed in
interim (n=10/group)
Mammary gland / no. 50 47 46 43 Includes animals scheduled for terminal
examined sacrifice. No neoplastic findings were
- reported in mammary gland of females
0, 0, 0 0 0
Adenocarcinoma (%) 2(4%) | 5(11%) | 5(11%) | 3(7%) sacrificed in interim (n=10/group)
Adenocanthoma 3 1 1 0
Ovary / no. examined 49 47 48 49 Includes animals scheduled for terminal
Cysts, combined serous and 7 7 9 13 sacrlflce._No ne(_)plastlc findings W_e'fe .
haemorrhagic (%) reported in ovaries of females sacrificed in
(14%) | (15%) | (19%) (27%) | interim (n=10/group)
Theca/Granulosa cell tumor 4 4 11 7 Published HCD of NMRI mice: 0-17.8%,
(%) (8%) (9%) (23%) (14%) |av9 3.8% (benign and malign included),

18 studies conducted 1981-1988, totally
862 females examined (Bomhard, 1993)*

Tubular adenoma (%) 1(2%) | 6 (13%) | 7 (15%) | 4 (8%) |Published HCD of NMRI mice: 0-4.4%,
avg 0.5%, 18 studies conducted 1981-
1988, totally 862 females examined
(Bomhard, 1993)

Males Remarks / HCD
Feeding dose, ppm 0 30 150 750
Liver /Total no. examined 59 59 60 60 Includes animals sacrificed in interim
(n=10) and animals scheduled for terminal
sacrifice
Adenoma 2 6 6 2
Carcinoma 2 4 2 4 Includes two carcinomas reported in

interim sacrifice at 30 ppm

Total hepatocellular tumors | 4 (7%) |10 (17%) | 8 (13%) | 6 (10%)
(%)

*HC range stated in RAR by the applicant differs from the data presented by Bomhard 1993 (corrected here).

Pituitary

There was no clear dose response in the incidences of adenomas of pituitary pars distalis in Wistar Han male
rats (incidences 32.8%, 28.6%, 47.1% and 40 % at 0, 3.2, 15.7 and 80 mg/kg bw/day, respectively, Table
11). The in-life phase of the study (RAR 6.5/03, 1986a) was conducted over June 1983-July 1985. The
incidence of adenomas of pituitary pars distalis ranged 19.6-54.2% (mean 37.5%) in 10 studies conducted
during 1981-1986 in the performing laboratory. According to the applicant the data is from the same
laboratory and the same rat strain but no other details have been provided. The total incidences of this tumor
type in all male groups were within this historical control range of the performing laboratory and the increase
in incidences of mid and high dose groups compared to concurrent controls can be ragarded as marginal.
There were no differences in the incidences of pituitary tumors or preneoplastic lesions in female rats in the
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same study (Table 12, RAR 6.5/03, 1986a) or in other rat or mice studies with desmedipham (RAR 6.5/01-
02, RAR, 6.5/04-05).

However, the study with the structurally and toxicologically related substance, phenmedipham, with Wistar
Han rats revealed increase in the incidence of adenomas of pituitary pars distalis in males only
(phenmedipham CLH report). In this study the incidence of adenomas in the pars distalis of the pituitary
showed a dose-dependent increase that was found to be statistically significant (time-to-tumor method) at
118 mg/kg bwi/day (total incidences 14% and 38%, at 0 and 118 mg/kg/d, respectively). The increase was
most pronounced in prematurely decedent males and the adenomas were reported to cause mortality.
Likewise to desmedipham, the remaining long-term studies in rats with phenmedipham were performed
using Sprague-Dawley rats that have very high spontaneous incidence of pituitary adenomas (generally
>50%) and no effect of treatment on pituitary neoplasms were observed. There are some indications that the
pituitary tumors appeared earlier also in desmedipham treated males compared to controls. At 52 weeks
interim sacrifice focal hyperplasia of pituitary pars distalis was observed in one male in each of the
desmedipham treated groups compared to zero cases in the control group. Enlarged pituitary was observed in
one high dose animal at 52 weeks and during the last year of the study this finding was more frequently
observed in desmedipham treated males compared to controls (incidences 5%, 15%, 12% and 20%, at 0, 3.2,
15.7 and 80 mg/kg bwi/day, respectively) being more common in the decedent animals. We conclude that the
slightly increased incidences of adenomas of the pars distalis in mid and high dose males compared to
concurrent controls may be related to desmedipham treatment.

Mammary gland

In female Wistar Han rats the incidences of mammary gland fibroadenomas were increased in low and mid
dose groups compared to concurrent controls (incidences 8.6%, 17.1%, 22.8% and 2.8% at 0, 3.9, 19.8 and
100.5 mg/kg bw/d, respectively, Table 12, RAR 6.5/03, 1986a). There were also few mammary gland
adenocarcinomas in desmedipham treated groups (incidences 0, 1.4%, 7.1% and 4.3% at 0, 3.9, 19.8 and
100.5 mg/kg bwi/d, respectively) and a statistically significant positive trend with dosage in the incidence of
animals bearing one or more mammary gland tumours (p= 0.0026, Table 12). There was no remarkable
difference in the incidences of preneoplastic findings in the mammary gland (Table 12). The in-life phase of
the study was performed over June 1983 - July 1985. The historical control range of the performing
laboratory within 5 years of the conduction of the study is 6-44 % for fibroadenomas and 0-10% for
adenocarcinomas. The observed incidences in the study are within this range. Mammary gland tumors are
generally common in aged Wistar rats.

According to the rapporteur of the study the dose-response curve with low incidences at high dose did not
appear to be the consequence of differential time of sacrifice by group or differences in sampling technique
or food intake. We note that there were no significant differences in the incidences of mammary tumors or
preneoplastic findings in other rat or mice studies with desmedipham nor in the studies with related
substance, phenmedipham. Therefore, although there are some indications, e.g. pituitary, thyroid and ovary
findings, for hormonal imbalance in studies with desmedipham we conclude that the slightly increased
incidences of mammary gland tumors in low and mid dose female Wistar rats can not be considered
treatment-related and are not relevant for classification.

Liver

The significantly increased incidences of hepatocellular adenomas and total hepatocellular tumours in both
sexes in 80-week carcinogenicity in mice were clearly related to excessive liver toxicity demonstrated by
chronic hepatocyte necrosis and increased regenerative hyperplasia (Table 13, RAR 6.5/04, 1994). In this
study the maximum tolerated dose was exceeded at high dose in both sexes (402 and 501 mg/kg bw/day,
males and females, respectively) and presumably also in mid dose males (153 mg/kg bw/day). Although
there were hepatoxicity in other studies with desmedipham (RAR 6.5/03, 1986a; 6.5/05, 1986b), no
significant differences in hepatic tumour incidences were reported. Due to these factors we consider the
increased incidences of hepatocellular tumours in Crl:CD1 mice of low relevance for humans and not
relevant for classification.
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Lungs

At the end of 80-week mice carcinogenicity study the incidences of pulmonary adenomas were increased in
desmedipham treated females in a dose-related manner (incidences 6%, 10%, 12%, and 18% at 0, 72, 178
and 501 mg/kg bw/day, respectively, Table 13, RAR 6.5/04). According to RAR the incidences of benign
tumors in this study were not tested by Peto/fatal incidence analyses. The pairwise tests did not reveal
statistical significances between the incidences of adenomas in different groups. The in-life phase of the
study was conducted over November 1991-June 1993. No historical control data from the performing
laboratory is available but the applicant has submitted published historical data of pulmonary adenomas in
the same mice strain (Crl:CD-1 BR) from the time frame corresponding to the study (Charles River
laboratories 1995). The animals were supplied from the same laboratory (Charles River UK Limited). At
high dose the incidence was slightly over the historical control range of this published data for Crl:CD-1 BR
mouse (0-15.38%0). There were no differences in the incidences of pulmonary adenomas in males and
pulmonary adenocarcinomas showed no treatment relationship in either sex (Table 13). The total incidence
(including adenomas and adenocarcinomas) of pulmonary tumours was increased in desmedipham treated
females, but the increase was not statistically significant.

Histopathological findings in lungs include slightly increased incidences of accumulation of fluid in the
thoracic cavity and an increase in alveolar macrophages in intermediate (153 mg/kg bw/day) and high dose
(402 mg/kg bw/day) males. There were no differences in histological findings of lungs in females in this
study (Table 13) but increased alveolar macrophages in response to desmedipham treatment were also
reported in rat studies in both sexes (RAR 6.5/01-03). According to study reporter of the other rat study
(RAR 6.5/03, 1986a) this effect may indicate a mild phospholipidosis, a widely reported condition in
laboratory rodents, which has been associated with cationic amphiphilic compounds (reviewed by Anderson
and Borlak 2006). There were no clear indications of oncogenicity in lungs in other studies with
desmedipham or in studies with the structurally and toxicologically related substance phenmedipham.
However, significantly increased incidence of pulmonary alveolitis in high dose (1000 ppm) female rats was
reported in one carcinogenicity study with phenmedipham (phenmedipham RAR B.6.5.1/05, 1988c).

The toxicokinetic studies in rats revealed generally higher levels of radiolabelled desmedipham in tissues of
females than in males but no remarkable difference in metabolism of desmedipham between sexes was
reported (RAR B.6.1.). Altogether, we conclude that it remains unclear whether the slight dose-dependent
increases in pulmonary adenoma incidences in female mice are treatment related.

Ovary

A slight but not statistically significant increase in the incidences of ovarian tubular adenoma was observed
in NMRI KFM-Han mice after two years desmedipham treatment (incidences 2%, 13%0, 15% and 8% at O,
5.8, 31 and 145 mg/kg bw/day, respectively, RAR B. 6.5/05, 1986b, Table 14). The in-life phase of the
study was conducted over July 1983-July 1985. No historical control data from the performing laboratory is
available but the applicant has submitted published historical data of the same mice strain (NMRI (BOR:
NMRI (SPF Han) from the time frame corresponding closely to the study (1981-1988, Bomhard, 1993). The
animals were breeded in the different laboratory. The incidences of tubular adenoma in all treated groups
were over the range of published HC incidences of this mice strain in other laboratory (0-4.4%, Bomhard
1993). In the same study the incidences of theca/granulosa cell tumours in ovaries were slightly increased in
desmedipham treated groups compared to concurrent controls but were, except at mid dose, within the
published HC range submitted by the notifier (incidences of theca/granulosa cell tumours 8%, 9%, 23%
and 14% at 0, .8, 31 and 145 mg/kg bw/day, respectively, Table 14). There was no clear dose-response in
the incidences of either of these tumour types. No preneoplastic or hyperplastic changes in the ovaries were
reported. No indications for oncogenicity in ovaries was observed in the 80-week carcinogenicity study in
mice with desmedipham (RAR B. 6.5/04, 1994) or in rat studies with desmedipham.

Ovarian tubular adenomas generally develop in aging mice, when ovarian activity significantly declines and
secretion of gonadotropins (FSH, LH) from the pituitary increases. Increased incidences of ovarian tumors
may also be caused by hormonal modulators (anti-estrogens, selective estrogen receptor modulators) and
ovarian toxicity (Alison and Morgan 1987, Dixon et al. 2014). There are some indications in the database
suggesting that desmedipham may induce hormonal imbalance affecting ovaries. Ovarian weights (absolute
and relative) were statistically significantly increased in mid dose females after 12 months in this study (31
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mg/kg bw day, 215%-226%, RAR B. 6.5/05, 1986b). Moreover, the incidences of ovarian cysts were
increased in a dose dependent manner in treated females (total incidences 14%, 15%, 19% and 27% at 0,
5.8, 31 and 145 mg/kg bw/day). A slight increase in follicular cysts at high dose was also observed in rat
study with desmedipham (RAR B. 6.5/03, 1986a). However, we note that in repeated dose toxicity studies or
in generational reproductive studies similar effect on ovarian weights or any remarkable effects on ovarian
histopathology were not reported (RAR B. 6.3. and 6.6.).

To conclude, although increases in incidences of ovarian tubular adenomas in desmedipham treated mice
compared to concurrent controls were slight, there was no clear dose-response and no hyperplastic changes
were reported in the ovaries, we conclude that this finding may be related to desmedipham treatment.

Other tumor types

A few cases of follicular adenoma of thyroids in desmedipham treated females were reported in rat
carcinogenicity study (RAR B. 6.5/01-02, incidences 0, 0, 7%, 2% in 0, 100, 400 and 1200 ppm,
respectively). There were no corresponding preneoplastic changes in the thyroid in this study and no
differences in the incidences of thyroid tumours in males. No neoplastic findings in the thyroid were reported
in the other rat carcinogenicity study (RAR B. 6.5/03) or in the mice studies.

In the rat carcinogenicity study (RAR B. 6.5/01-02) the incidence of interstitial cell adenoma (Leydig cell
adenoma) in testes was slightly increased at 1200 ppm (incidences 2%, 2%, 0 and 8 % at 0, 100, 400 and
1200 ppm, respectively). No indications of preneoplastic changes e.g. increase in interstial cell hyperplasia
or in its severity were reported. In mice, a slight increase in incidence of interstial cell adenoma was reported
in one study at low and mid dose, but not at high dose (RAR B. 6.5/05, incidences 0, 2%, 6% and 0 in
control, 30 ppm, 150 ppm and 750 ppm, respectively). No preneoplastic changes in testes were reported. We
conclude that slight, not dose-related increases in incidences of these tumour types (thyroid follicular and
interstial cell adenomas) can not be considered treatment-related and are not relevant for carcinogenicity
classification.

Table 15: Compilation of factors to be taken into consideration in the hazard assessment

Species | Tumour type | Multi-site | Progression | Reduced | Responses | Confounding | Route of | MoA and
and and responses | of lesionsto | tumour | insingle or effect by exposure | relevance
strain | background malignancy | latency | both sexes excessive to humans
incidence toxicity?
Rat, Pituitary No No No single, in No oral possibly
Wistar | adenoma of males only (relevant | hormonal,
KFM pars distalis for relevant to
human) humans
Mice, Lung No No No single, in Yes oral not known
Crl:CD-| adenoma females (relevant
1BR only for
human
Mice, Ovarian No No No - No oral possibly
NMRI tubular (relevant | hormonal,
KFM- adenoma for low
Han human) | relevance
to humans
(the
tumour
type does
not occur
in humans)
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10.9.2  Comparison with the CLP criteria

According to CLP criteria for the purpose of classification for carcinogenicity substances are allocated to one
of two categories (Category 1 and 2) based on strength of evidence and additional considerations (weight of
evidence). Strength of evidence involves the enumeration of tumours in human and animal studies and
determination of their level of statistical significance.

Substances in Category 1 (known or presumed human carcinogens) may be further distinguished as Category
1A (known to have carcinogenic potential for humans) or Category 1B (presumed to have carcinogenic
potential for humans) carcinogens. Classification for Category 1A is largely based on human evidence and
classification for Category 1B is largely based on animal evidence.

There are no human data available for desmedipham, thus classification for Category 1A is not possible for
desmedipham.

Classification for Category 1B should be based on animal experiments (or human studies) for which there is
sufficient evidence to demonstrate animal carcinogenicity i.e. ""a causal relationship has been established
between the agent and an increased incidence of malignant neoplasms or of an appropriate
combination of benign and malignant neoplasms in (&) two or more species of animals or (b) two or
more independent studies in one species carried out at different times or in different laboratories or
under different protocols. An increased incidence of tumours in both sexes of a single species in a well-
conducted study, ideally conducted under Good Laboratory Practices, can also provide sufficient
evidence. A single study in one species and sex might be considered to provide sufficient evidence of
carcinogenicity when malignant neoplasms occur to an unusual degree with regard to incidence, site,
type of tumour or age at onset, or when there are strong findings of tumours at multiple sites."

Desmedipham treatment caused slight, not statistically significant increases in incidences of three benign
tumour types in three tissues (pars distalis of pituitary, lungs and ovary) and in two species (rat and mice).
According to CLP criteria slightly, not statistically significantly increased incidences of benign tumours do
not warrant classification for Category 1B.

The placing of a substance in Category 2 (suspected human carcinogens) is done on the basis of evidence
obtained from human and/or animal studies, but which is not sufficiently convincing to place the substance
in Category 1A or 1B, based on strength of evidence together with additional considerations. Such evidence
may be derived either from limited evidence of carcinogenicity in human studies or from limited evidence of
carcinogenicity in animal studies. Limited evidence of carcinogenicity in animal studies is defined as: the
data suggest a carcinogenic effect but are limited for making a definitive evaluation because, e.g. (a)
the evidence of carcinogenicity is restricted to a single experiment; (b) there are unresolved questions
regarding the adequacy of the design, conduct or interpretation of the studies; (c) the agent increases
the incidence only of benign neoplasms or lesions of uncertain neoplastic potential; or (d) the evidence
of carcinogenicity is restricted to studies that demonstrate only promoting activity in a narrow range
of tissues or organs.

In rat, two years desmedipham treatment caused marginal increases in the incidences of pituitary adenoma of
pars distalis in mid and high dose males only. The incidences of this tumour type were not dose-related and
were within HC range of the performing laboratory in all groups (incidences 32.8%, 28.6%0, 47.1% and 40
% at 0, 3.2, 15.7 and 80 mg/kg/d, respectively, HC range 19.6-54.2%). In mice, desmedipham treatment
resulted slightly increased incidences in pulmonary adenoma and ovarian tubular adenoma in females.
Incidences of pulmonary adenomas were increased in a dose-related manner compared to concurrent controls
(incidences 6%, 10%, 12%, and 18% at 0, 72, 178 and 501 mg/kg bw/day, respectively) and the incidence
at high dose was slightly over the published HC range for this mice strain (Crl:CD-1 BR mice, 0-15.38%).
There was no clear dose-response in the incidences of ovarian tubular adenoma (incidences 2%, 13%, 15%
and 8% at 0, 5.8, 31 and 145 mg/kg bw/day, respectively). No historical control data is available from the
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performing laboratory, but the incidences of this tumour type in desmedipham treated groups were over the
published HC range for this mice strain in other laboratory (NMRI KFM-Han, 0-4.4%). There is no in vivo
evidence of genotoxic potential for desmedipham. The MoA of formation of these tumours has not been
studied but the database suggests that desmedipham may disturb hypothalamus-pituitary-thyroid/gonad axis,
which could promote formation of pituitary adenomas of pars distalis and ovarian tumours. This mechanism
is relevant for humans.

These findings could warrant classification for category 2 on the basis of Category 2 criteria c) the agent
increases the incidence only of benign neoplasms or lesions of uncertain neoplastic potential; and (d)
the evidence of carcinogenicity is restricted to studies that demonstrate only promoting activity in a
narrow range of tissues or organs. However, the following additional considerations are made (weight of
evidence analysis):

- The incidences of pituitary adenomas of pars distalis in all Wistar KFM Han male groups were
within the historical control range of the performing laboratory and the increases in incidences were
not statistically significant compared to concurrent controls and can thus be regarded as marginal.
There were no differences in pituitary adenoma incidences in female Wistar KFM Han rats or in
mice studies with desmedipham.

- Ovarian tubular adenomas are common spontaneous tumour in aged mice. There were no clear dose-
response in the incidences of ovarian tubular adenoma and the increases in incidences in
desmedipham treated mice were not statistically significant. No preneoplastic findings in ovaries
were reported. No indications for oncogenicity in ovaries were observed in other mice study or in rat
studies with desmedipham. Ovarian tubular adenomas do not occur in humans (Alison and Morgan
1987). Hence, this finding has low relevance for humans.

- Crl:CD-1 BR mice has variable spontaneous incidence of lung adenoma. There were no differences
in tumour incidences in males or in adenocarcinoma incidences in females, and in this study the
maximum tolerated dose was exceeded in high dose females. There were no indications of
oncogenicity in lungs in other studies with desmedipham.

These factors discussed above weaken the available evidence and decrease the level of concern regarding the
carcinogenicity concern for humans. Therefore, we consider these findings borderline evidence between
category 2 and no classification, but finally too weak and inconsistent and as such, not sufficient for category
2 classification. However, based on pituitary and lung adenomas classification of desmedipham for category
2 for carcinogenicity could be argued.

10.9.3  Conclusion on classification and labelling for carcinogenicity

No classification is proposed for carcinogenicity.

10.10 Reproductive toxicity

10.10.1  Adverse effects on sexual function and fertility
Table 16: Summary table of animal studies on adverse effects on sexual function and fertility

Method, Test Results Reference
guideline, substance,

deviations if [dose  levels
any, species, | duration of

strain, sex, | exposure Maternal | Developmental |Reproductive | Effects
no/group and NOEAL NOEAL

paternal

NOAEL
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Method, Test Results Reference
guideline, substance,
deviations  if |dose  levels
any, species, | duration of
strain, sex, | exposure Maternal | Developmental | Reproductive | Effects
no/group and NOEAL NOEAL
paternal
NOAEL
Two generation | Desmedipham | Maternal: | 3 mg/kg bw/day |4 mg/kg Parental: reduced 2003
reproductive , purity 99.8% |50 ppm bw/day body weight at 250 RAR
toxicity study 0, 50, 250, SN%%;IEQ and 1250 ppm B. 6.6.1/01
OECD 416 1250 ppm Reproductive:
. slightly reduced M-493944-02-
GLP %IO 0, ﬁq,glzklg’ Paternal: sperm count in cauda | 1 and 1%, 2nd
Wistar rat : epididymis at 1250 | and 3"
bw/day 50 ppm (4 inP tion, [amendment to
24/sex/group ) mg/kg ppm In © generation,
F: 0, 3, 18, bwiday) and at 250 and 1250 | the report
102 mg/kg ppm in F1 generation
bw/day) Developmental:
Continuous in increased motor Key study
diet activity in F2 female
pups, slightly
delayed eye opening
at 250 ppm, delayed
balanopreputial
separation, delayed
vaginal opening at
1250 ppm in F1
generation pups
Two generation | Desmedipham | 50 ppm (6 | 50 ppm (6 50 ppm (6 Parental: reduced 1986
reproductive , purity 97.8% | mg/kg mg/kg bw/day | mg/kg bw/day | body weight, RAR
toxicity study bw/day for males and 4 | for males and | reduced food
0, 50, 250, f | /kg bw/da 4 mg/k consumption at 1250 B. 6.6.1/02
Non-OECD TG | 1250 ppm or males | mgikg y 9’4g umption a
(US-EPA  83- and 4 for females) bw/day for ppm; _her_nolytlc M-146764-01-
2) (M: 0, 4, 20, mg/kg females) anemia, increased 1
co,rresponding 90 bw/day Spl‘-EI’IIC .
to OECD 416 mg/kg/bw/day | for \_/velghts/ery_thropqles
E 0. 6 30 females) is or hem05|deros.|s Supplementar
Limitations in 1;10 ' nng/kg’ in spleen,_erythrmd y study
reporting of bwiday) hyperplasia in bone
data and y marrow, follicular
statistical Continuous in hyperplasia in
analysis. Dams | diet thyroid at 250 and
cannibalized 1250 ppm
some pups or .
e Pups: reduced body
implantation weight (kidney,
. heart, brain)
sites were not
reported. Reproduction:
GLP reduced litter size_ in
F2A at 1250 and in
Wistar rat F2B pups at 250 and
(KFM-Han, 1250 ppm
outbred, SPF)
30/sex/group
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Method, Test Results Reference
guideline, substance,
deviations if [dose  levels
any, species, | duration of
strain, sex, | exposure Maternal | Developmental | Reproductive | Effects
no/group and NOEAL NOEAL
paternal
NOAEL
Two generation | Desmedipham | Maternal: | Maternal: 50 30 mg/kg Parental: reduced 1991
reproductive , purity 89. mg/kg | mg/kg bw/day w/day ody weight gain at
ducti ity 89.7 |50 mg/k /kg bw/d bw/d bod ight gai RAR
e 0
toxicity study | % bw/day Paternal: 30 ijn?w?n?l)l\qlqésrii?:ced B.6.6.1/03
OECD 416 but |0, 100, 400, |Paternal: |mg/kg bw/day weights in FO males
with 1200 ppm 30 mg/k
deficiencies i bw/dgy ) at 1200 ppm M-146991-01-
istopatholo : > ups: decreased litter
nsopalogy | 00, s pups: s e |
, necropsy data, the studv but and pup weight at Study not
statistics) extrapola){e q 1200 ppm reliable and
GLP (but from Becker :ﬁjeéti?_'from
deficiencies in | et al 1986: doessier
reporting) M: 0. 8, 30,
Sprague- 100 mg/kg
Dawley rat bw/day
28/sex/group F. 0, 10, 50,
Six dams lost gcv?da rr)lg/&kg
their whole y
litter during the | Continuos in
first days of the diet
lactation (F1: 1
litter at 400
ppm; F2: 2

litters at O ppm,
2 litters at 100
ppm, 1 litter at
1200 ppm).
Dams of these
litters were
considered to
have been
deficient in
terms of
maternal care,
with pups being
cold, scattered
and poorly fed.
Survival data
from the totally
lost litters and
two additional
litters with low
viability index
(50 % and
56%) at 1200
ppm from the
F2 generation
were excluded
from the tables
of the overall
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Method, Test Results Reference
guideline, substance,
deviations  if |dose  levels
any, species, | duration of
strain, sex, | exposure Maternal | Developmental | Reproductive | Effects
no/group and NOEAL NOEAL
paternal
NOAEL
litter
performance

and from the
final
reproduction
evaluation.
There was low
vialility (50-
65%) also in
other litters: 2
liiters at 100
ppmin
Flgeneration; 2
litters at 100
ppmand 1 litter
at 400 ppm in
F2 generation
but these were
included in the
evaluation
tables in the
study report.

Due to the high
mortality for an
unknown
reason which
was not
treatment
related and due
to the poor
reporting, it is
concluded that
this study is not
reliable and
therefore
rejected from
the CLH
dossier.

10.10.2 Short summary and overall relevance of the provided information on adverse effects
on sexual function and fertility

There are three 2-generation studies conducted in rat and assessed in RAR for desmedipham. Two of the
older studies from the 1980’s and 1990’s were conducted according to either an old version of OECD TG
416 or according to a US guideline for registering pesticides (US-EPA). Both of the older studies have
deficiencies in histopathology and reporting, and it was not possible to fully evaluate fertility, sexual
development and effects potentially related to changes in hormonal system. Due to the unexplained losses of
six whole litters during the first days of lactation and some other litters with low viability (50-65%) and due
to deficiencies in reporting the study (RAR B.6.6.1/03, 1991) is considered unreliable and therefore rejected
from the CLH dossier. The newest 2-generation study (RAR B.6.6.1/01, 2003) was performed according to
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the OECD 416 (2000), however also this study has some deficiencies. Despite of the aforementioned
deficiencies two 2-generation studies are considered acceptable for classification purposes. The studies are
described briefly here and further details are given in the RAR.

The newest 2-generation study (RAR B.6.6.1/01, 2003) is a key study performed using Wistar rats not
assessed before in the PPP review programme. The study report was amended three times due to deficiencies
in statistical reporting and due to correcting falsely reported F2 pup data from tests which were not
performed due to terminal kill of F2 pups after weaning. A GLP study audit was requested for the study. The
conclusion from the audit was that some deviations were observed by the monitoring authorities. However,
the observed deviations were not considered to affect the validity of the results or the study.

The rationale for the dosing was not given in the study report. Furthermore it is not clear from the description
of the study report how litter was modelled and if covariates were considered where appropriate as for
example when analysing onset of puberty data. We also note that the historical control data provided in RAR
includes the study under assessment.

There were no mortalities or clinical signs in the parental animals. Maternal toxicity was observed at 1250
ppm in P generation and at 250 and 1250 ppm in F1 generation based on decreased body weight during pre-
mating, gestation and lactation. There were no effects on males in P or F1 generation during the premating
period. There was a significant reduction in body weight in P generation males at mid (6-7%) and high (6-
7%) dose during weeks 12-16 and 11-12, respectively. Decreased terminal body weights were observed in P
generation males at 250 and 1250 ppm and at 1250 ppm in F1 females. There was no effect on food
consumption in either generation animals at any dose. In P generation females there was a decrease (30-51%)
in feed efficiency at 1250 ppm during weeks 1-10. Feed efficiency was significantly affected in F1
generation females during week 10 at 250 ppm (61% decrease) and during GD 0-7 at 1250 ppm (-28%).

In P1 generation males there was an increase in relative weight of testis (6-10%), epididymis (10-14%) and
cauda epididymis (8-14%) at 250 and 1250 ppm desmedipham in the presence of decreased body weight.
The main effects on other organ weights in adult animals were decreased kidney weight, increased spleen
weight and thyroid weights observed primarily at 1250 ppm or otherwise the effect was small or without
dose response.

The parameters fertility, gestation and pregnancy index were not affected up to the highest dietary
concentration of 1250 ppm. Also the live birth index, the survival indices and the lactation index were
comparable to the controls. Furthermore, the litter size was comparable between the control and the treated
groups.

Reduced total sperm counts were observed in cauda epididymis at 1250 ppm in the P generation and at 250
and 1250 ppm in the F1 generation males (Table 17 and Table 18). The total cauda sperm counts were
slightly but statistically significantly lower compared to the respective controls and in the F1 generation the
reduction was dose-dependent. The homogenization resistant testis spermatid number was reduced slightly
but statistically significantly in the P generation at all of the tested doses but the effect was not dose
dependent. In the F1 generation there were no changes in the homogenisation resistant testis spermatid
number at any dose. The percent of motile sperm was decreased at the highest dose in both generations and
the change was statistically significant but small compared to the respective controls. There were no
treatment-related changes in sperm morphology in either of the generation at any dose. There were no effects
on male reproductive organ weights or histopathology.

The level of concern is high for the epididymal sperm count result. In rodents lower sperm count does not
necessarily manifest in lower fertility because there is a large surplus of sperm but the same might not be true
for humans. Whether the slightly reduced sperm counts should be considered adverse is however doubtful.
There was a large variation in the sperm count numbers in total cauda epididymis between individual
animals in control and treated animals indicated by a large standard deviation and reflecting biological
differences between animals. The historical control data provided in RAR includes the study under
assessment. The sperm findings were not accompanied by adverse findings in the reproductive organs. It is
thus concluded that based on the weight of evidence the sperm count observation is an isolated finding and
the level of concern is reduced.
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Table 17 Summary of sperm parameters in P generation
Parameters Doses (ppm)
P generation 0 50 250 1250
Total no. sperm observed 432.00 450.04 461.33 504.54
SD 12.069 31.405 43.698 72.124
No. dead sperm 36.75 36.08 39.21 48.13
SD 4.078 4.754 3.741 8.002
% dead sperm of total sperm 8.50 8.01 8.50 9.54
% of control (-5.8) (0) (+12.2)
No. motile sperm 395.25 413.96 422.13 456.42
SD 13.995 29.223 42.205 65.506
% motile sperm of total sperm
SD 91.48 91.97 91.45 90.46**
% of control 1.057 0.908 0.859 0.908
(+0.54) (-0.03) (-1.11)
Total cauda sperm number (x
108/g) 1179.93 1145.45 1163.57 1058.29*
SD 171.221 112.880 130.042 114.791
% of control (-3.03) (-1.39) (-10.31)
Homogenization-resistant
testis spermatid number (x 150.89 146.38** 145.95** 146.09**
108/g) 6.729 5.695 4.052 5.233
SD (-2.99) (-3.28) (-3.19)
% of control
*p <0.05 **p <0.01
Table 18 Summary of sperm parameters in F1 generation
Parameters Doses (ppm)
F1 generation 0 50 250 1250
Total no. sperm observed 503.86 488.22 478.84 487.07
SD 54.477 50.652 71.646 20.952
No. dead sperm 40.46 44.33 42.52 46.67
SD 6.327 4.574 9.549 3.752
% dead sperm of total sperm 8.03 9.10 8.88 9.58
% of control (+13.32) (+10.58) (+19.30)
No. motile sperm 463.39 443.89 436.32 440.41
SD 50.505 48.317 63.682 20.064
% motile sperm of total sperm 91.97 90.89** 91.32 90.41**
SD 0.856 0.793 2.001 0.741
% of control (-1.18) (-0.71) (-1.70)
Total cauda sperm number (x
108/g) 994.95 950.30 914.32** 895.13**
SD 125.737 86.391 66.225 114.905
% of control (-4.49) (-8.11) (-10.04)
Homogenization-resistant
testis spermatid number (x
108/g) 124.20 125.69 124.53 123.91
SD 11.930 17.754 14.093 22.603
% of control (+1.20) (+0.26) (-0.24)

*p <0.05 **p < 0.01

Pup birth weight was slightly but significantly decreased in F1 pups at 250 ppm (3%). In F2 pups birth
weight was decreased at 1250 ppm (8%). During lactation in the F1 generation pup body weight did not
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seem to be affected by treatment. In the F2 generation a statistically significant reduction (6-12%) of the pup
weights during the lactation period was observed at 1250 ppm.

Of the physical development landmarks eye opening was slightly but significantly delayed in both males and
females at 250 and 1250 ppm in the F1 generation (2.8-4.3%) (Table 19). In the F2 generation eye opening
was significantly delayed at 250 and 1250 in females (1.4-2.1%), and at 1250 ppm only in males (2.7%).
There was no consistent pattern of effects in other physical developmental landmarks (unfolding of pinna,
tooth eruption, ear opening, hair growth) at any dose in either of the generation. The historical control data
provided in RAR includes the study under assessment.

Table 19 Summary of eye opening in F1 and F2 pups

Doses (ppm)

Eye opening (d) 0 50 250 1250
F1 male pups 14.3 145 14.7** 14.7%*
SD 1.10 0.69 0.70 0.73
F1 female pups 14.0 14.0 14.4* 14.6*
SD 1.20 1.45 0.78 0.76
F2 male pups 14.6 14.7 14.7 15.0**
SD 0.73 0.75 0.65 0.72
F2 female pups 14.5 14.4 14.7* 14.8*%*
SD 0.75 0.86 0.63 0.61

*p < 0.05 **p < 0.01

Vaginal opening was delayed at 1250 ppm in the F1 generation female pups but the delay was not
statistically significant and the effect was not dose dependent (Table 20). Balano preputial separation was
significantly delayed at 1250 ppm in the F1 generation male pups but the effect was not dose dependent. The
body weights of the pups at the time of vaginal opening or balanopreputial separation in the F1 generation
were not different from respective control. These parameters were not examined in the F2 generation pups
due to terminal kill after weaning. In general, delays in preputial separation and in vaginal opening that are
accompanied by delays in the onset of other developmental markers likely suggest an overall effect on
growth and development. Furthermore, delay in these events in the absence of effects on body weight or
other developmental marks suggest a specific effect on the development (ECETOC guidance). Furthermore,
the level of concern is high for changes in time to preputial separation and vaginal opening that are not
accounted for by bodyweight. Whether the observed differences in the puberty oneset parameters in this
magnitude are of biological significance and due to specific effect should be discussed. There is no
consensus on the degree of change that is considered adverse regarding the puberty onset markers. The
historical control data provided in RAR includes the study under assessment. However, since there was no
dose response in either gender and the slightly delayed onset of puberty at the high dose was only marginally
different from the respective control (by 6.4% and 5.2% for females and males, respectively), the level of
concern is reduced. When considering the consequences of the observed delay in the puberty onset to the
reproductive cycle normality, sexual behavior and fertility of F1 male and female pups when siring the F2
generation, no adverse effects were detected on female nor male parameters (estrous cycle parameters,
mating behavior, fertility indices; Table 21).

Table 20 Summary of parameters of puberty onset in F1 pups

Parameter Dose (ppm)
0 50 250 1250
Balanopreputial 41.61 43.22 42.33 43.78*
separation (days, mean * SD) 3.08 2.58 2.94 291
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BW at balanopreputial separation 167.93 173.33 169.70 168.04

(mean = SD) 23.20 17.20 15.88 16.22

Vaginal opening (days, mean + SD) 39.07 40.44 38.67 41.56
3.52 4.72 4.23 3.81

BW at vaginal opening (mean +

SD) 127.15 135.96 123.30 130.89
12.54 14.76 12.93 15.84

Table 21 Summary of observations in fertility and reproduction in F1 females and males

Dose, ppm
Observations 0 50 250 1250
Number of females 27 27 27 27
used
Estrous cycle lenght
(days) prior
cohabitation, mean + 3.01+0.381 3.78 £ 1.27* 3.69+0.91 351+1.21
sd
Number of estrous
cycle (in 22 days),
mean + sd 6.52+1.72 5.48 +1.70* 5.37+1.01* 5.67+1.44
Number of females 10 17 22 15
cycling normally?
Number of  males 27 27 27 27
housed with female
Number of  males 24 27 27 26
impregnating female
Number of female 27 27 27 27
housed with male
Number of female with
sperm positive vaginal
smear/pregnant 23 26 2 26
Precoital interval 2.09+1.23 2.73+£1.22 2.19+£1.08 2.38 £1.06
(days), mean + sd®
No of estrous cycles
required (after the day
of cohabitation) for 21 32 29 29
mating
Male fertility index® 88.89 100 100 96.3
Female fertility index? 85.19 96.3 96.3 85.19
Mating index® 85.19 81.25 93.10 89.66
*p<0.05

& Number of females cycling normally was calculated as female having estrous cycle lenght of 4 + 1 days
b Number of days taken to establish sperm positive vaginal smear (mating) from the day of cohabitation
¢ (Number of males impregnating females)/number of males exposed to non-pregnant females) x 100

d (Number of pregnant females/number of females exposed to males) x 100

€ (Number of confirmed copulations (E+)/Number of estrous cycle required to for mating (after the day of cohabitation)
x 100

Sensory reactivity (auditory startle, pupil response, air righting reflex, tail pinch reponse) was investigated in
1 male and 1 female pup per litter on lactation day 20 in both generation. No treatment-related effects were
observed. Motor activity (total and ambulatory activity) was also examined on day 20 (one
pup/gender/dam/dose). Pups were monitored for 3 consecutive 5-minute intervals allowing for examination
of both exploratory and acclimation activity levels. Stereotypic activity was calculated by subtracting
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ambulatory activity from total activity. Total motor activity was significantly elevated during the first 5
minutes at all doses (without a dose response) and during the first 10 minutes at 1250 ppm only in F1 males.
In F2 females there was a dose-dependent increase in total motor activity reaching significance at the mid
and high doses during the first 5 minutes and in the high dose during the first 10 minutes. In F1 females and
in F2 males there was a statistically non-significant increase in total motor activity. During the last 5-minute
interval the values were close or comparable to control in both generation and gender. In general, the
observed effects could be a sign of delayed development or developmental neuroroxicity. However, the
biological significance of these results is difficult to see because there was no clear dose- or time-reponse,
and the standard deviation of the means were large indicating great variation in the behaviour between
individual animals.

The second 2-generation study in Wistar (KFM-Han) rat (RAR B.6.6.1/02) had major deficiencies. The
study was performed according to US guidelines for registering pesticides. The following organs were not
weighed: epididymis, prostate, seminal vesicle and testis. The number of corpora lutea and implantation
sites, and post-implantation losses were not counted. Pup survival data is unreliable because dams
cannibalized some of their pups or whole litter. Study reporting regarding statistical analysis is poor.

In the study, the FO generation was paired twice (employing alternative pairings) to produce F1A and F1B
litters, and the F1B litters were used to form the basis of the next generation and also paired twice
(employing alternative pairings) to produce F2A and F2B litters.

There were no clinical symptoms or mortality of the parent animals in either generation.

In FO parent males at 1250 ppm significantly reduced body weights were recorded from week 4 of the
prepairing period until day 29 after pairing for breeding F1B litters (last measurement prior necropsy date).
Food consumption in FO generation males was similar in all groups throughout the study.

In FO parent females at 1250 ppm slightly reduced body weight gain during the prepairing period and
continued slightly lower body weights during gestation and lactation periods for breeding of F1A and F1B
litters were noted. The differences noted were mostly not significant. Food consumption in FO generation
females was similar in all groups throughout the study.

In F1 parent males at 1250 ppm significantly reduced mean body weights were noted until day 22 of the
prepairing period. Thereafter, only insignificant differences were noted until necropsy. Significantly reduced
food consumption was observed in FI parent males at 1250 ppm during the first three weeks and in the 12th
week of the prepairing period for breeding F2A litters.

The females of the FI parent generation displayed significantly reduced body weights at 1250 ppm during the
prepairing period, throughout both gestation and lactation periods for breeding F2A and F2B litters and at
necropsy. The reduced body weights existed already at the initiation of the prepairing period as consequence
of reduced body weight gain during the lactation period as F1B pups. Significantly reduced food
consumption was observed in Fl parent females at 1250 ppm during the first three weeks and the twelfth
week of the prepairing period as well as during both gestation and lactation periods (breeding F2A and F2B
litters).

Hemolytic anemia accompanied by significant increases in splenic weights, erythropoiesis or hemosiderosis
in spleen and erythroid hyperplasia in bone marrow and follicular hyperplasia in thyroid were observed at
250 and 1250 ppm in F1 parental animals.

Epididymides, prostate or seminal vesicle were not weighed in this study. There were no treatment-related
effects on absolute testes weights (Table 22). There were no histopathological findings in the testes.
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Table 22 Testes weight in FO and F1 parent males

Absolute testes Dose, ppm

weights ( g)

mean + SD

Generation 0 50 250 1250

FO 3.74+£0.30 3.81£0.34 3.75£0.39 3.69£0.31

F1 3.55+0.88 3.66 £ 0.69 3.85£0.37 3.60 £0.28

There was a slight reduction of the number of pups in F2A litters at 1250 ppm (3.6 %) and in F2B litters at
250 ppm (12.7 %) and 1250 ppm (11.0 %) at birth compared to control (Table 23). Similar observation in the
litter size was not made for F1A or F1B litters. It was not possible to evaluate pre/postimplantation losses
because the number of corpora lutea or implantations sites were not recorded. Pup survival data during

lactation is unreliable due to dams cannibalizing some of their pups.
Table 23 Number of pups in F1A, F1B, F2A and F2B litters

Number of pups after
first litter check** Doses, ppm

0 50 250 1250
F1A litters 321 (11.1) 336 (11.6) 357 (11.9) 323 (11.1)
F1B litters 278 (11.1) 337 (11.2) 313 (10.8) 312 (11.1)
F2A litters 268 (11.2) 319 (12.3) 243 (11.0) 248 (10.8) (-3.6%)
F2B litters 282 (11.8) 283 (11.3) 196 (10.3) (-12.7%) 252 (10.5) (-11.0%)

()= number per dam
** = immediate whenever possible; could be up to 16 hours (overnight)

Significantly reduced mean body weights were recorded in the pups at 250 ppm of the F1A litters (from day
1 to 21 post partum) and at 1250 ppm of the F1A litters (from day 1 to 21 post partum), of the F1B litters
(from day 7 to 21 post partum), of the F2A litters (from day 4 to day 21 post partum), and of the F2B litters
(from day 1 to day 21 post partum). No adverse effects were noted in the F1B, F2A and F2B pups at 250
ppm and in any pup generation at 50 ppm.

Changes in pup organ weights (reduced brain, kidney, heart, spleen, liver, thymus) were recorded at 250 and
1250 ppmin both generations and some reductions seemed to be dose-dependent. Some of the observations
may be related to the reduced body weights.

In behavioural tests (cliff avoidance, palmar grasp ability, exploratory locomotion) at day 32 p.p. no adverse
effects were observed in pups at any dose at any litter in either generation.

10.10.3 Comparison with the CLP criteria

In rat the main findings of possible fertility toxicity concern are the reduced epididymal sperm counts
detected in one 2-generation study (RAR B.6.6.1/01, 2003), in the other two 2-generation studies this
endpoint was not studied. Reduced sperm counts were not accompanied by any other adverse observations in
the male reproductive organs. The terminal relative testis weight, epididymis and cauda epididymis weights
were increased however this was due to the reduced terminal body weight since the absolute organ weights
were not changed. There were no changes in the histopathology of the male reproductive organs. In other
reproductive toxicity studies or in repeated 28- or 90-day toxicity studies there were no relevant observations
in the weights of the male reproductive organs. The reduction in the rat sperm number was not reflected as
reduced fertility. However this is not uncommon since in rodents effects in fertility may be seen only after
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drastic reduction in the sperm count. A reduction in rodent sperm number is a relevant finding regarding
fertility in humans (WHO, ECETOC). However, due to the small magnitude in the sperm count reduction,
and due to the large variation in the control values (large starndard deviation), the observed reduction in
sperm count in the absence of other supporting observations (no change in testes weight, epididymal weight
or histopathology) may be considered an isolated finding. According to the ECETOC guidance: “Changes in
sperm parameters in isolation should not be used to judge the reproductive toxicity of a chemical” and ILSI
(1999): ““An isolated change in any one of these endpoints (testicular sperm number, epididymal sperm
count, testis weight and morphology) is cause for less concern than a suite of related changes, all internally
consistent.” It should also be noted that in the studies on phenmedipham which is structurally and
toxicologically related to desmedipham, there were no remarkable findings in testes histopathology in
chronic toxicity and repeated dose toxicity studies (CLH report for phenmedipham, Finland). It is therefore
concluded that classification for fertility based on observations in total cauda epididymis sperm number is
not appropriate.

In the same 2-generation study (RAR B.6.6.1/01, 2003) some observations were made regarding physical
developmental landmarks and puberty onset in pups. Considering all of the developmental landmarks
together where some effects were detected, no clear pattern can be seen. The reduced body weight correlated
with delayed eye opening only in F2 generation but not in F1 generation. The degree of the delay in the eye
opening time was small and not accompanied by any other observation in the set of physical development
landmarks (unfolding of pinna, tooth eruption, ear opening, hair growth). Therefore the observation of the
delayed eye opening is considered an isolated finding and probably a sign of biological variation.

The observed differences in the time of balano preputial separation and vaginal opening compared to the
respective controls were small in the magnitude and with no dose response in either gender. Unfortunately
this endpoint was only studied in the F1 generation since the F2 pups were killed already after weaning. This
endpoint was not examined in the older 2-generation studies, so there are only limited data available. There
is no consensus on the degree of an effect considered adverse for this endpoint. However if the magnitude of
the difference in the puberty onset time is considered an adverse effect, it cannot be explained by reduced
body weight for either gender. If considered a sign of endocrine disruption, there is no data on possible mode
of action. The provided historical control data on the puberty onset markers from the study laboratory
includes the study under assessement. When considering the consequences of the observed delay in the
puberty onset to the reproductive cycle normality, sexual behavior and fertility of F1 male and female pups
when siring the F2 generation, it should be noted that there we no delays in any female nor male parameters
(estrous cycle parameters, mating behavior, fertility indices). Therefore, if the slight delay in the puberty
onset is considered a hazard, homeostasis seemed to have been reestablished at adulthood without long term
adverse effect. In conclusion, based on all the available data, it is concluded that the observations on the
puberty onset markers are of negligible biological significance and therefore classification for fertility is not
appropriate.

In the same 2-generation study (RAR B.6.6.1/01, 2003) some observations were made regarding increased
motor activity in the pups. This endpoint is discussed in the section 10.10.6.

There was an observation of a slightly reduced litter size in the F2A and F2B litters at 1250 ppm and at 250
and 1250 ppm, respectively, in the second 2-generation study (RAR B.6.6.1/02, 1986). Data was lacking on
some crucial fertility parameters (number of corpora lutea and implantation sites). The level of concern is
high if reduction in litter size is observed at a dose that does not cause parental toxicity. In this study the
body weights of the F1 females siring the F2A and F2B litters were lower than the controls (by 7.5%)
already at the start of the treatment due to reduced body weight gain as F1B pups during lactation period.
This difference remained nearly unchanged throughout the study. Food consumption of the F1 females was
also significantly reduced at 1250 ppm during the first three weeks and the twelfth week of the prepairing
period as well as during both gestation and lactation periods. Reduced body weight and reduced food
consumption were recorded for F1 males during some periods of prepairing for breeding F2A litters. Due to
the obvious maternal toxicity at 1250 ppm the level of concern is reduced for smaller litter size. It is
therefore concluded that classification for fertility is not appropriate.
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10.10.4  Adverse effects on development
Table 24: Summary table of animal studies on adverse effects on development
Method, guideline, | Test Results Reference
deviations if any, species, | substance,
strain, sex, no/group dose levels
duration of
Epesliis Materna | Developmenta | Effects
| I NOAEL
NOAEL
Teratogenicity study Desmedipha |100 10 mg/kg Maternal: decrease in the 2001
m 99.8 % mg/kg bw/day body weight gain at 500
OECD 414 o 10, 100.|PWiday mo/kg bw/day on GD 6-10 | RAR
y L L - 0 - _ O . . .
GLP 500 mglkg (-15%) and GD 11-15 (-5%)
Wistar rat bw/day Developmental: increased | M- 493963-
24 females/ Oral incidence of infarct of liver, | 01-1
emales/group intubation bipartite ossification of
sternebra at 100 and 500 Kev stud
GD 6-15 mg/kg bw/day, increased y study
incidence of incomplete
ossification of interparietal
bone and increased
incidence of absent
sternabra at 500 mg/kg
bwi/day, increased incidence
of hemorrhagic kidney at all
doses
Embryotoxicity/teratogenicit | Desmedipha |10 mg/kg | 10 mg/kg Maternal: reduced body 1985a
y study m 97.8 % bw/day | bw/day weight and corrected body RAR
Equivalent to OECD 414|0, 10, 100, weight gain, and reduced | "0 5
L A food consumption at 1000
(statistically significant | 1000 mg/kg
results were not reported in | bw/da mg/kg bw/day and
summary tables expcept for y dec_reased_corrected body M-146758-
sex ratio of live foetuses) Oral weight gain at 100 mg/kg | 01-1
intubation bw/day
GLP GD 6-15 Developmental: increased | Key study
Wistar rat (KFM-HAN, number of foetuses with
outbred, SPF-quality) supernumerary rib at 100
25 females/group mg/kg bw/day
Malformations:
at 100 mg/kg: 1 fetus with
agnathia (inferior) and open
eyes; 1 fetus with
omphalocele;
at 1000 mg/kg: 6 fetuses
with palatoschisis and slight
micrognathia (inferior) and
1 fetus with palatoschisis,
distinct micrognathia and
dysplastic tail in 1 litter; 1
runt fetus
Embryotoxicity/teratogenicit | Desmedipha |7 mg/kg |70 mg/kg Maternal: increased 1985h
y study m 98.3 % bw/day | bw/day methemoglobinemia at 70 RAR
0,
Equivalent to OECD 414|0, 10, 100, S;l_'/‘k’)) and 350 mg/kg bw/day B.6.6.2/03
(statistically significant | 500  mg/kg Developmental: decreased
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Method, guideline, | Test Results Reference
deviations if any, species, | substance,
strain, sex, no/group dose levels
duration of
Epesliis Materna | Developmenta | Effects
| I NOAEL
NOAEL
results were not marked in [ bw/day fetal body weight and M-146758-
summary tables. At the end | (corrected O, increased incompletely 01-1
of the dosing period blood |7, 70, 350 ossified sternebrae and Kev stud
samples were collected and | mg/kg bw/day absent ossification of y y
Heinz bodies and | because phalangeal nuclei, calcanea
methemoglobin were | achieved test and cervical vertebrae at
determined) material 350 mg/kg bw/day
GLP concentration 1 fetus with micrognathia at
s were 70% 350 mg/kg bw/day, 1 runt
Wistar rat (KFM-HAN, |and 77% of ; 9’kg Y,
) etus at at 70 mg/kg bw/day,
outbred, SPF-quality) the target 1 fet ith lized
value at the etus with generalize
35 females/group dose level of hydrops at at 70 mg/kg
10 mg/kg bw bw/day
at the study
initiation and
termination)
Oral
intubation
GD 6-15
Preliminary  teratogenicity | Desmedipha | 500 250 mg/kg Maternal: decreased body | 1990
study m 98% mg/kg bw/day weight and food RAR
Range finding study, non-|0, 125, 250, |PW/day Dorsuption at 1000 mo/kg | 5 6 5 9104
guideline 500, 1000 Y
GLP mg/kg bw/day Developmentz_alz decreased | M-146989-
Oral fetal body weight at 500 01-1
Sprague-Dawley rat i tubation and 1000 mg/kg bw/day Supplementa
8-9 mated females/group GD 6-15 | study
Teratogenicity study Desmedipha | 60 mg/kg [ 250 mg/kg Maternal: increased spleen | 1991
OECD 414 (limitations in|™ %8% bwiday | bw/day :’J"r%geh;ta;god;‘ao'l%%rgd RAR
statistical analyses) 0, 60, 250, B.6.6.2/05
mg/kg bw/day
GLP 1000 mg/kg _
bw/day Developmetal: increased
P M-146990-
Sprague-Dawley rat o incidence of subcutaneous
ral gavage h 01-1
aemorrhage at 250 and
25 mated females/group GD 6-16 1000 mg/kg bwiday. Fetal
weight reductions, delayed | Key study
ossifications at 1000 mg/kg
bwi/day. At 1000 mg/kg
bw/day: 3 foetuses in the
same litter with cleft palate;
5 fetuses with
cardiovascular
malformations/abnormalitie
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Method, guideline, | Test Results Reference
deviations if any, species, | substance,
strain, sex, no/group dose levels
duration of
Epesliis Materna | Developmenta | Effects
| I NOAEL
NOAEL
s (2 fetuses with
interventricular septal
defect, 2 fetuses with partial
duplication of inferior vena
cava, 1 fetus with multiple
malformations
interventricular septal
defect, hydronephrosis,
testes not fully descended).
Embryotoxicity/teratogenicit | Desmedipha |<50 < 50 mg/kg Maternal: decreased body | 1984
y study m 97.8 % mg/kg bw/day weight gain at all doses RAR
OECD 414 (long dosing|0, 50, 150, bw/day Developmental: decreased | B.6.6.2/06
period, limited statistical | 450  mg/kg fetal body weight at all
analysis, limitations in the [ bw/day doses
. M-146731-
reporting of the results) Oral gavage 01-1
GLP (but minor exeptions,
however not clearly GD 6-27 Kev stud
identified in the study report) y y
Chinchilla hybrid rabbit
16 mated females/grpup
Preliminary  teratogenicity | Desmedipha |<40 120 mg/kg Maternal: reduced body 1991a
study m 98 % mg/kg bw/day weight gain at all doses RAR
Tolerance and range finding | 125/500, 250, bw/day Developmental: decreased | B.6.6.2/07
study, non-guideline 1000 mg/kg fetal body weight and
bw/day/dosed increased post-implantation
GLP for 2-8 days, losses at 120 mg/kg bw/day 3/1'_1146987'
New Zealand White rabbit rested for 2-7
.| days
3 unmated females/group in
tolerance study/ 0, 40, 120, ISuppIementa
8 mated femals/group in 360 mglkg
S bw/day/
range finding study
GD6-18
Teratogenicity study Desmedipha |30 mg/kg | 30 mg/kg Maternal: decreased body | 1991b
N -
OECD 414  (limited| " %8 % bw/day | bwiday ‘é‘fr:gl:'rtn;’:?of]o;dzm mglkg | RAR
statistical reporting) 0, 30, 90, 270 bw/day. i 4 spl B.6.6.2/08
mafkg bwiday w/day, increased spleen
GLP g weight at 90 and 270 mg/kg | M-146987-
New Zealand White rabbit | O3 92vage bw/day 01-1
16 mated females/ GD 6-18 Developmental: increased
mated females/group percentages of early Kev stud
embryonic death at 90 and ey study
270 mg/kg bw/day, increase
in slight caudal pelvis shift
at 270 mg/kg bw/day
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10.10.5 Short summary and overall relevance of the provided information on adverse effects
on development

Developmental toxicity of desmedipham was investigated in the following studies: in two range-finding
studies in rat and rabbit, in four teratogenicity/embryotoxicity studies in rat and in two
teratogenicity/embryotoxicity studies in rabbit. All of the studies were conducted according to the old
version (1981) of OECD 414 test guideline or equivalent and therefore there are deviations compared to the
new test guideline and also deficiencies in reporting of the results and statistics. The treatment period
covered the organogenesis except for one rabbit study where the dosing period was until GD 27. Only
relevant studies for classification are described briefly here and further details are given in the RAR
including one additional limit test in rat (dermal application) which is not summarised here because it is not
considered relevant for classification.

In the newest teratogenicity study in Wistar rat (RAR B.6.6.2/01, 2001) not assessed before in the PPP
programme no maternal toxicity was observed however there was a slight decrease in the dam body weight
gain at the highest dose of 500 mg/kg bw/day at gestation days 6-10 (-15%) and 11-15 (-5%). Feed
consumption in the treated groups were comparable to control group throughout the gestation period. No
treatment-related clinical signs or mortality were observed during the study. No difference in the pregnancy
data of control and treated groups was seen. Prenatal parameters, number of corpora lutea, implantation rates,
live and dead foetuses and resorptions were not affected by treatment. The mean litter size, litter weights,
average fetal weights and mean number of male and females per litter were not affected by treatment.

There was an increased fetal incidence of infarct of liver at 100 and 500 mg/kg bw/day, a finding
which was statistically significant at fetal level but not at litter level (5/5, 6/6, 19/10, 17/8 no. of fetuses/no.
of litter at 0, 10, 100 and 500 mg/kg bw/day, respectively). The level of concern is high for fetal liver infarct
observation and in the historical control data of the performing laboratory (9 studies from 1997-2002, 849
fetuses, 198 litters, Wistar rat) there were no incidences of liver infarct in fetuses. However in the present
study there was no dose response, and there was a background level of liver infarct incidences in the control.
For these reasons the level of concern for this observation is reduced.

In the fetuses statistically significantly increased incidence of haemorrhagic kidney was observed in
all treatment groups but not in the control group, but there was no dose reponse either at the fetal or the litter
level. The observed incidences were above the historical control data of the performing laboratory (9 studies
during 1996-2002, 10/849, 1.18% fetuses, in 6/198, 3.03% litters, RAR). The significance of this finding is
unclear and it cannot clearly be linked to the desmedipham treatment. There were statistically non-significant
hemorrhages also in other organs (thymus, lung) in all treatment and control groups.

Fetal skeletal observations of ossification variations revealed statistically significant difference in
incomplete ossification of interparietal bone of fetal and litter incidence at 500 mg/kg bw and of fetal
incidence of bipartite occification in sternebrae at 100 and 500 mg/kg bw/day. The incidence of absent
sternebra was increased at 500 mg/kg bw/day but with similar malformations also in the control group at a
lower level. Since these were observed in the absence of maternal toxicity and some of the effects were dose-
dependent, this may be considered a treatment-related effect and therefore raise a concern for developmental
toxicity of desmedipham.

In an embryotoxicity/teratogenicity key study in Wistar KFM-Han rats (RAR B.6.6.2/02, 1985a) maternal
toxicity was evident at 1000 mg/kg bw/day based on reduced corrected body weight gain at 1000 (-53%) and
reduced food consumption (12.4%). There was slightly reduced corrected body weight gain also at 100
mg/kg bw/day (-17%) but this was statistically non-significant. There was no mortality or clinical signs in
the dams during the study.

Mean fetal body weight was significantly reduced at 1000 mg/kg (by 12.5%) compared to the
control group. External investigation on fetuses revealed the following malformations: 1 fetus with agnathia
and bilateral open eye at 100 mg/kg bw/day; 7 fetuses in the same litter with palatoschisis and with slight (6
fetuses) or distinct (1 fetus) microagnathia at 1000 mg/kg bw/day, the latter fetus had also a dysplastic tail. In
addition at 100 mg/kg bw/day 1 fetus/litter had omphalocoele and another fetus in a different litter was a
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runt. All of these malformations are of high concern and may be related to desmedipham treatment. The
applicant has submitted historical control data from the performing laboratory on Wistar rats. The data is
from prenatal developmental toxicity studies conducted during 1992-1995 (RAR B.6.6.2/02 was conducted
in 1984). Other details are missing. According to RAR it is not clear if the malformations in the HCD are
categorized as the same malformation as those observed in this study. According to this historical control
data the incidence of microagnathia was 0-0.3% in foetuses and 0-4.2% in litters in studies conducted during
1992-1995 in the laboratory.

In the skeletal investigations of the fetuses abnormalities included absent sternebrae (nos. 5, 6),
abnormally shaped sternebrae (nos. 4, 5), dumbbell shaped thoracic vertebral body (nos. 10, 11, 12)
longitudinally split sternebrae (nos. 3-5) and wavy ribs (nos 11-13). The proportion of fetuses with these
skeletal abnormalities was higher at 10 and 1000 mg/kg bw/day compared with the control group. Although
the abnormal or absent sternebra are of high concern, the level of concern is reduced since there was no dose
response and similar observations were made also in the control group.

The number of fetuses with supernumerary ribs was increased at 100 and 1000 mg/kg bw/day
(doubled) compared with the controls. However due to the deficiencies in reporting the distribution of the
affected fetuses in each litter is unclear. These observations can be explained by maternal toxicity or they are
incidental effects.

There was an increase in the incidence of incompletely ossified cranial os occipital, sternebra,
thoracic vertebra and phalangeal nuclei at 1000 mg/kg bw/day. All of these findings can be explained by the
reduced fetal body weight at this dose reflecting defective maturation caused by maternal toxicity.

Because of the mandibular malformations observed in the aforementioned study (RAR B.6.6.2/02, 1985a), a
second study (RAR B.6.6.2/03, 1985b) was performed using the same rat strain and the same procedures
with the exception of reducing the highest dose from 1000 to 500 mg/kg bw/day and increament of the
number of females from 25 to 35 per group. In addition to the parameters usually examined in a
embryotoxicity/teratogenicity study, some hematology measurements (methemoglobin, Heinz bodies) on day
16 were performed because of the toxic hemolytic effects of desmedipham. Due to the low achieved nominal
concentrations of desmedipham (70% and 77%), it was suggested to use corrected doses of 7, 70 and 350
mg/kg bw /day.

Maternal toxicity was indicated by significantly reduced body weight and reduced corrected body
weight gain and reduced food consumption at 500 mg/kg bw/day during the treatment period. Elevation of
methemoglobin concentration was found in all dosed groups which was significant at 100 mg/kg bw/day
(3.7%) and at 500 mg/kg bw/day (9.3%). Significant increase in Heinz body count was increased at 500
mg/kg bwi/day. There was no mortality or clinical signs during the study.

Mean fetal body weight was slightly but significantly reduced at 500 mg/kg bw/day (10.6%).
External investigation on foetuses revealed the following malformations: one runt with absent 5" and 6™
sternebra and another fetus in different litter with generalized hydropsis at 100 mg/kg bw/day; one fetus with
inferior micrognathia at 500 mg/kg bw/day. Since this malformation (micrognathia) was observed also in the
previous study, this raises the concern for developmental toxicity.

In skeletal investigations reduced state of skeletal ossification was observed manifested as an
increase in incompletely ossified sternebrae and absent ossification of phalangeal nuclei, calcanea and
cervical vertebrae in fetuses at 500 mg/kg bwi/day. These skeletal observations can be attributed to the
maternal toxicity and consequently reduced fetal weight at this dose level.

In a rat teratogenicity range finding study in Sprague-Dawley rats (RAR B.6.6.2/04, 1990) maternal toxicity
was clearly demonstrated as reduced maternal body weight (35%), reduced food consumption (20%) at 1000
mg/kg bw/day. Mean fetal body weight was reduced at all doses (by 5%, 5%, 16% and 25% at 125, 250, 500
and 1000 mg/kg bwi/day, respectively). The incidences of postimplantation losses were 3%, 7%, 3%, 7% and
5% at 0, 125, 250, 500 and 1000 mg/kg bw/day, respectively. All of the other reproduction parameters
(pregnancy frequency, corpora lutea, implantations, dead and live fetuses) were similar in all groups. Based
on the results of this study it was considered that suitable dose levels for a subsequent teratogenicity study
would be 0, 60, 250 and 1000 mg/kg bw/day.
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In the main rat teratogenicity study in Sprague-Dawley rats (RAR B.6.6.2/05, 1991) maternal toxicity was
clearly demonstrated at 1000 mg/kg bw/day as reduced food consumption (8%) and reduced body weight
gain (29%). Most animals (18/25) receiving 1000 mg/kg bw/day showed discoloured urine on one or more
occasions, and three animals at 250 mg/kg bw/day, indicating hemolytic anemia. During the course of the
necropsies, enlargement of the spleen was noted at 1000 mg/kg bw/day. The spleen weights of all pregnant
animals were therefore recorded. The mean spleen weights were significantly increased at 250 mg/kg bw/day
(19 %) and at 1000 mg/kg bw/day (81%) compared with control.

There was an increased incidence of post-implantation loss in the treated groups but after a through
analysis of all of the reproductive toxicity studies (no post-implantation losses) and taking account of the
historical control data of the performing laboratory (12 studies during 1989-1992, post-implantation loss
range 8/364 (2.2%) — 21/262 (8.0%), Sprague Dawley, RAR) it was concluded that the observed incidences
were comparable with the those seen in historical controls.

Mean fetal body weight was reduced at 1000 mg/kg bw/day being 20.5% lower than in control.
External investigation on fetuses revealed the following malformations: 7 fetuses from the same litter with
slight kyphosis of cervico/thoracic spine, dorsal-ventral curvature of sternum, and with shortened ribs and
misshapen clavicles at 250 mg/kg bw/day; 3 fetuses in the same litter with cleft palate at 1000 mg/kg
bw/day. There was an increase in retardation of ossification of occipital bone and the scapulae at 1000 mg/kg
bw/day. Visceral investigations revealed cardiovascular malformations/abnormalities in 5 fetuses in 3 litters
at 1000 mg/kg bw/day: one fetus with multiple malformations (interventricular septal detect, hydronephrosis,
testes not fully descended) and in the same litter another fetus had an intervenricular septal defect; one fetus
in different litter with interventricular septal defect and right atrium enlarged and right ventricle reduced; two
fetuses in the same litter with partial duplication of inferior vena cava.

Of the malformations kyphosis has been seen in the performing laboratory before and usually affects
many fetuses in the litter, therefore it is not considered a treatment-related effect. Cleft palate is a rare
finding and the level of concern of this malformation is high. However all of the fetuses affected were in the
same litter of a dam treated with a maternally toxic dose. Cardiovascular malformations (interventricular
septal defect, partial duplication of inferior vena cava) were also observed only at maternally toxic dose but
in different litters. The etiology of these effects could be attributed to a genetic background. However since it
cannot be exluded that these observations are treatment-related, they cause additional concern for
developmental toxicity.

In an embryotoxicity/teratogenicity study in Chinchilla hybrid rabbits (RAR 6.6.2/06, 1984) the dosing
period was longer than normal, until gestation day 27. There were deficiencies in the study reporting (limited
statistical analysis, poor reporting of clinical observations and necropsy findings). Maternal toxicity was
observed at 450 mg/kg bw/day as reduced mean body weight gain (8.0% decrease compared to controls over
days 6-28), reduced corrected body weight gain (-2.6, -3.1, -4.3 and -7.1% of the mean weights on day 6 at O,
50, 150 and 450 mg/kg bwi/day, respectively) and reduced food consumption during the treatment period
(25.6% decrease compared to controls). At the low (50 mg/kg bw/day) and mid dose (150 mg/kg bw/day)
there was transiently reduced body weight gain of dams during days 2 - 3 and during days 2-8, respectively,
whereafter the body weights were comparable to the control. One female at 150 mg/kg bw/day aborted all
foetuses on day 27 and two females at 450 mg/kg bw/day aborted between days 27 and 28. One of these high
dose dams aborted all foetuses. The females with total abortions at 150 and 450 mg/kg bw/day were
excluded from calculations of body weight, corrected body weight, food consumption and reproduction data.
Statistical significances of body weights, food consumption and reproduction data were not reported.

Despite of unclear reporting of the number of implantations, embryonic and fetal resporptions, abortions and
live and dead fetuses at 150 and 450 mg/kg bw/day there was a general increase in postimplantation losses at
450 mg/kg bw/day. The mean fetal body weight was reduced by 10.5%, 12.7 and 31.6% at 50, 150 and 450
mg/kg bw/day, respectively. There were no malformations in fetuses at any dose level. Skeletal
investigations revealed statistically significant increament in the number of non-ossified phalangeal nuclei in
the fore and hindlimbs in fetuses, and at litter basis mainly at the highest dose. It is concluded that the
postimplantation losses and the reduced fetal body weight may have been caused by primary maternal
toxicity at 450 mg/kg bw/day, and that the skeletal findings can be attributed to the reduced fetal weight.
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In a teratogenicity tolerance and range finding study in New Zealand White rabbits (RAR 6.6.2/07, 1991a),
unmated female rabbits were dosed in the first phase with varying doses of desmedipham (125/250, 500,
1000 mg/kg bw/day) for varying periods of time. There was a reduction in the body weight and food
consumption at doses of 250, 500 and 1000 mg/kg bw/day. Based on this result, a range-finding study with
mated female rabbits was carried out using desmedipham 40, 120 or 360 mg/kg bw/day. Also in this study
body weights at were reduced all doses and food consumption at 360 mg/kg bw/day. At this dose only four
dams out of seven reached day 22 of gestation and others aborted their litter. It is concluded that
desmedipham was embryotoxic by causing post implantation losses at a maternally toxic dose of 360 mg/kg
bw/day.

In a main teratogenicity study in New Zealand White rabbits (RAR 6.6.2/08, 1991b) the highest
desmedipham dose was lowered to 270 mg/kg bw/day. Maternal toxicity was clearly observed at 270 mg/kg
bw/day as significant reductions in mean body weight gain (29%) and reduced food consumption (49%). The
spleen was enlarged at the highest dose, therefore the spleen was weighed at all doses. The absolute spleen
weight increased by 19% at 90 mg/kg bw/day and by 17% at 270 mg/kg bw/day. Reduced fecal excretion
was observed in some dams in each group but at the highest dose this was observed in 14/15 of dams.

Desmedipham increased the percentage of early embryonic deaths at 90 and 270 mg/kg bw/day. The
mean fetal body weight was reduced by 7% at 270 mg/kg bw/day. There were various abnormalities and
variants in the fetuses at 90 mg/kg bw/day but these were considered not to indicate an adverse effect of
treatment with desmedipham. Skeletal investigations revealed slightly retarded ossification at 270 mg/kg
bw/day. This effect was probably related to treatment and may have been secondary to the maternal toxicity.
There was an incidence of slight but dose-dependent caudal pelvic shift of 1.2%, 1.6%, 9.8%, 12.8% at 0, 30,
90 and 270 mg/kg bw/day, respectively. It is concluded that the incidences of early embryonic deaths and the
increased incidences of caudal pelvic shift cause additional concern for developmental toxicity.

10.10.6 Comparison with the CLP criteria

According to the classification criteria, category 1A should be allocated to substances known to produce
adverse effects on development mainly based on human evidence. There is no human data on desmedipham
on developmental effects, therefore classification as Repr. 1A is not appropriate for developmental
toxicity.

In rat the main findings of possible developmental toxicity concern are the facial malformations palatoschisis
with slight or distinct micrognathia in two studies in Wistar rat (7 fetuses in one litter in study 1/ 1 fetus in
one litter in study 2) and cleft palate in a study in Sprague-Dawley rat (3 fetuses in one litter). Palatoschisis is
a synonym for cleft palate. Cleft palate is a rare finding and the level of concern for this malformation is
high. Whether micrognathia and cleft palate are separate malformations with distinct etiology is not clear.
Recent research suggest that there might be a causative relationship with micrognathia inducing cleft palate
in humans and animals (Price et al 2016). Cleft palate/palatoschisis was observed in two separate studies
with two different rat strains (Wistar, Sprague-Dawley) but at maternally toxic dose and the affected foetuses
were in the same litter in both studies. Micrognathia was observed in two separate studies but in the same
Wistar rat strain. It is not known that maternal toxicity could induce cleft palate or micrognathia in rat. There
was also one fetus at maternally non-toxic dose with agnathia and open eyes in the Wistar rat study. It should
be noted that in the teratogenicity toxicity studies with phenmedipham there was one fetus with
brachygnathia in a control group and one fetus in a high dose group in a teratogenicity range-finding study
(CLH report of phenmedipham, Finland). According to the historical control data of Wistar rat strain the
incidence of micrognathia was 0-0.3% in foetuses and 0-4.2% in litters in studies conducted during 1992-
1995 suggesting a genetic etiology of some level. The studies under assessment were however carried out a
decade before the HCD studies. In conclusion, taking all the evidence into account, the level of concern is
reduced for the incidence of both cleft palate and micrognathia, therefore classification as Repr. 1B is not
appropriate since sufficiently convincing evidence is lacking. However since there was one fetus with
agnathia at maternally non-toxic dose and since it cannot be exluded that these observations are treatment-
related, and thus some uncertainty remains, classification as Repr 2 for development is considered
approriate.
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In the same teratogenicity study in Sprague-Dawley rat discussed above, occurrence of cardiovascular
malformations (interventricular septal defect and partial duplication of inferior vena cava, 5 affected foetuses
in 3 litters) were observed at maternally toxic dose. These findings are relevant for humans and the etiology
of these could be attributed to a genetic background. However, since it cannot be excluded that these
malformations are treatment-related, Repr 2 development is considered approriate.

In the newest teratogenicity study in Wistar rat skeletal observations of ossification variations were made at
the mid (100 mg/kg bwi/day) and high dose (500 mg/kg bw/day) of desmedipham. The incidence of
incomplete ossification of interparietal bone was increased at both fetus and litter level but there was no
dose-response. Bipartite ossification of sternebra was increased at fetal but not at litter level. This
observation is considered a variation of low to moderate concern. The incidence of absent sternebra was
increased at both fetus and litter level with no dose-response and with occurrence also in the control group.
The level of concern of absent sternebra malformation is high. There was no maternal toxicity at the mid and
high dose judged by the absence of clinical observations, reduced body weight gain or reduced food
consumption. Hematological measurements were not made and the spleen weights were not recorded
however in some dams atrophy in the spleen was recorded. However based on some other reproductive
toxicity studies and the repeated dose toxicity studies on desmedipham in rat hematological effects
(methemoglobinemia) can be assumed at least at the highest dose level. Taking all information into account
including the fact that there was a baseline incidence level of absent sternabra also in the control group it is
concluded that the level of concern is reduced for the skeletal effects and no classification is considered
appropriate.

In the 2-generation study (RAR B.6.6.1/01, 2003) under section 10.10.2 some observations were made
regarding increased motor activity in the F1 and F2 pups tested on day 20 p.p. The statistically significantly
increased total motor activity in F1 males (with no reduced body weight) and in F2 females (with reduced
body weight) during the first 5-10 minutes of the test and the non-significantly increased motor activity in F1
females (with no reduced body weight) and in F2 males (with reduced body weight) were observed. There
was no clear dose- or time-reponse, and the standard deviation of the means were large indicating huge
variation between individual animals. The observations in the motor activity cannot consistently be
explained by delayed development based on the reduced body weight. There are no indications of
desmedipham being neurotoxic. No effects were seen in behavioural and neuromuscular tests in the second
2-generation study (RAR B.6.6.1/02, 1986). However, since the underlying reason for the increased motor
activity cannot exclusively be explained by a general delay in development, the results raise an additional
concern for developmental toxicity.

In New Zealand White rabbit desmedipham caused early embryonic death at a dose of 90 mg/kg bw/day and
a dose-dependent increase in the slight caudal pelvic shift. However, it is not clear whether this dose was
maternally non-toxic since at this dose there was a non-significant enlargement of the spleen indicating
haemolytic anemia of some degree. This finding was accompanied by a reduced food consumption (9%) and
reduced fecal output in some dams at this dose. It is concluded that the incidences of early embryonic deaths
at 90 mg/kg bw/day and the dose-dependently increased incidences of caudal pelvic shift cause additional
concern for developmental toxicity.

10.10.7 Adverse effects on or via lactation

There are no data available for effects on or via lactation for phenmedipham.
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10.10.8 Short summary and overall relevance of the provided information on effects on or

via lactation

10.10.9 Comparison with the CLP criteria

10.10.10 Conclusion on classification and labelling for reproductive toxicity

Based on developmental toxicity effects seen in reproductive toxicity studies in rats and rabbits,
classification of desmedipham for Repr. 2, H361d (Suspected of damaging the unborn child) is proposed.

No classification for fertility and effects on or via lactation is proposed.

10.11 Specific target organ toxicity-single exposure

10.12 Specific target organ toxicity-repeated exposure

Table 25 Summary table of short-term animal studies on STOT RE

Method, guideline, | Test substance, route | Results Reference
deviations if any,|of exposure, dose
species, strain, sex, |levels, duration of
no/group exposure NOAEL LOAEL
Rats
5-week dose range desmedipham technical | <2000 ppm 2000 ppm 1989
L . o 0
finding study inrat | (Purity: 99.3%) M: < 194.5 Reduced body weight gain | RAR B.6.3.2/01
no guideline, no GLP | oral, diet mg/kg bw/day and food consumption M-147174-01-1
rat, Sprague-dawley 0, 2000, 4000 ppm F:<232.0
10/sex/group MI/F: 0, 133, 266 mg/kg bw/day
mg/kg bw/day
exposure: 5 weeks

90-day oral toxicity desmedipham technical | < 300 ppm 300 ppm in both sexes 1984a

! o 0
study in rat (Purity: 97.8%) M:<24mg/kg |1 Methemoglobinemia, 1 | RAR B.6.3.2/02
EPA guideline 82-1 oral, diet bw hematopoiesis in in liver
and comply with 0. 300. 1200. 4800 bom | E: < 27 mark and spleen. No NOAEL M-146746-01-1
OECD Guideline No, |~ =7 =70 SEFRPRI 1 = £/ MATD
408 M: 0, 24, 97, 415 y
GLP mg/kg bw/day
rat, Wistar F:0, 27, 109, 378
10/sex/group mg/kg bw/day

exposure: 13 weeks
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90-day oral toxicity desmedipham technical | 30 ppm 60 ppm 1985

study in rat

EPA guideline 82-1
and comply with
OECD Guideline No.
408, GLP

rat, Wistar
25/sex/group

Microscopical
examination of all
tissues were

(Purity: 98.3%)

oral, diet

0, 6, 30, 60, 300 ppm
M: 0,05, 2.6,5.2,26
mg/kg bw/day
F:0,05,2.7,5.86,27
mg/kg bw/day

exposure: 13 weeks

M: 2.6 mg/kg bw
/day

F: 2.7 mg/kg bw
/day

1 methemoglobin seen at 60
ppm

Additional effects at 300
ppm:

Slight hematological effects

1 erythropoiesis in spleen, 1
in levels of methemoglobin
and reticulocytes in both
Sexes.

RAR B.6.3.2/03
M-146760-01-1

performed only in | T4 levels
control and high dose
animals, although
treatment related
changes were
observed e.g. in spleen
and mandibular lymph
nodes (increased
incidence in high dose
or findings in
prematurely deceased
animals).
90-day oral toxicity desmedipham technical | < 160 ppm 160 ppm 1987

! o 0
study in rat (Purity: 99.3%) M: <10.6 1 congestion of the spleen, | RAR B.6.3.2/04
OECD Guideline No. | oral, diet changes in red cell
408, GLP 0. 160. 800. 4000 DD mg/kg bwiday parameters in females and M-146976-01-1
rat. Sprague Dawle ' ' ' PP F:12.3 morphological changes in

» SPrag Y |m:0,106,54,275 | . |redcell in both sexes at 800
10/sex/group ma/ka bw/da 9/kg y ppm.T enlargement and
Mammarv alands and g/kg bwiaay hemosiderosis was
seminal v)és?icles were F:0,12.3,60, 339 ob_sgrveld in spléeen and
minimal to moderate
ﬁ?sigjd;ﬂ;{gn;cg}e mg/kg bw/day follicular cell hypertrophy
exampinationg exposure: 13 weeks in thyroids in both sexes at
800 ppm.
Mice

28-day oral toxicity desmedipham technical | 100 ppm 400 ppm 1984b

! o 0
study in mouse (Purity: 97.8%) M: 22 mg/kg Methemoglobinemia/Hemol | RAR B.6.3.1/01
US EPA guideline 82- | oral, diet bw/day ytic anemia
1 comply with OECD _ . . M-146747-01-1
quideline 407, GLP 0, 100, 400, 1600 ppm | F: ZIE w (Heinz bodiesT Met-HbT)
mouse. NMRI M: 0, 22, 91, 416 morigbwiday Hematopoiesis in spleen
10/sex/group mg/kg bw/day

F: 0, 26, 108, 519
mg/kg bw/day

exposure: 28 days
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90-day dose range desmedipham technical | 750 ppm 1300 ppm 1992
. - o 0
flndln-g st-udy in mouse (Purlty-. 97.5%) M: 134 mg/kg Hemolytic anemia (RBCY | RAR B.6.3.2/05
no guideline, GLP oral, diet bw /day Hb 4 THCt ¢ |\/|(;|—|CTT M-146977-01-1
mouse, Crl:CD-1 0,750, 1300, 2300,  |F: 148 mg/kg | MCHT, reticulocytesT)
10/sex/group 4000 ppm bw/day Increased organ weights
M: 0. 134. 209. 402 (spleen, liver, kidneys)
714 mg/kg bw/day
F: 0, 148, 237, 484,
1008 mg/kg bw/day
exposure: 13 weeks
Dogs
28-day dose range Desmedipham (Purity: | 200 ppm 1000 ppm 1984

finding study in dog
no guideline, GLP
Beagle dog
1/sex/group

97.8%)

oral, diet

0, 200, 1000, 5000/
7500 ppm

M/F: 0, 7, 30, 151/214
mg/kg bw/day

exposure: 28 days

7 mg/kg bw /day

Hemolytic anemia (|
erythrocytes and
hemoglobin, 1 in
reticulocytes, MCHC,
MCV, MCH,)

RAR B.6.3.2/06
M-146733-01-1

42-day oral toxicity
study in dog

no guideline, GLP
Beagle dog
three males/group

no histopathology

Desmedipham (Purity:
98.4%)

oral diet

0,1, 15 ppm

M: 0, 0.036, 0.483
mg/kg bw/day

exposure: 42 days

> 0.483 mg/kg
bw/day

Inconclusive
hematological
effects

Inconclusive hematological
effects

1985
RAR B.6.3.2/07
M-146761-01-1

90-day oral toxicity
study in dog

OECD Guideline 409,
GLP

Beagle dog
4/sex/group

epididymides, uterus
and thymus in all
animals were not
weighed.

Stability of
desmedipham in the
food was investigated
in another study

desmedipham technical
(Purity: 98.3%,)

oral, diet
0, 1,5, 150 ppm

M: 0.035, 0.17 or 4.97,
mg/kg/day

F: 0.035, 0.19 or 5.50
mg/kg/day

for both M/F: 0, 0.035,
0.18, 5.24 mg/kg
bw/day

exposure: 90 days

>150 ppm
M/F

>5.24

mg/kg bw/day

>5.24

only transitional increases
in methemoglobin levels at
150 ppm but with no
decreases in RBC counts,
Heinz bodies or
hemoglobin levels

1986
RAR B.6.3.2/08
M-146762-01-1
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90-day oral toxicity desmedipham technical | 100 ppm 1500 ppm (M) and 500 ppm | 1991
study in dog (Purity: 98%) (F
' M: ca. 18.7 RAR B.6.3.2/09
OECD Guideline 409, | oral, diet mg/kg bwiday 1 Minimal/mild follicular
GLP epithelial hypertrophy in
Beaale do 0, 100,500, 1500 ppm | . 4 thyroids and increased M-146978-01-1
gle dog M: 0, 3.7, 18.7, 56.7 thyroid weight
4/sex/group mg/kg bw/day mg/kg bwiday
Histopathology was F:0,4.1,21.1,62.3
not always adequate. | mg/kg bw/day
For example, exposure: 13 weeks
hypercellularity in P :
bone marrow was
observed in females at
1500 ppm, but this
tissue was not
systematically
examined from lower
dose groups.
Epididymides were
not weighed and
assessory sex organs
were not examined
histopathologically.
1-year oral toxicity desmedipham technical | 300 ppm 1500 ppm 1985
. L 0
study in dog (Purity: 97.8%) M: 9.7 marked iron deposits in the | RAR B.6.3.2/10
OECD Guideline 452, | oral, diet liver primarily at 1500 ppm
GLP mg/kg bw/day and higher doses, 1 M-146756-01-1
0, 300, 1500 7500/5000 | . Lo
F:10.4 erythropoiesis in the bone
Beagle dog ppm marrow at 1500 ppm
6/sex/group mg/kg bwiday
M: 0, 9.6, 52.5, 167.7
unclear whether all
tissues were examined mg/kg bw/day
and findings reported | F: 0, 10.4, 57.4, 200.7
mg/kg bw/day
exposure; 12-months
80-day oral toxicity desmedipham technical | “NOAEL” No true NOAEL can be 1991
! L 0 .
study in dog (Purity: 97.6%) M/E: 300 ppm = derived, but the study RAR B.6.3.2/11

no guideline, GLP

The aim to establish
no-effect level for
methemoglobin
formation in dog

Beagle dog
2/sex/group

oral, diet

Increasing or varying
dosage at 150/200/500
or 75/300/0/1500 ppm,
about 20-40 days/dose
level, over a total of 80
days

9.7-11.1 mg/kg
bw/day

indicates that Met-Hb is only
moderately increased using
this type of exposure. No
effects on other RBC
parameters observed

M-146807-01-1
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28-day oral toxicity Desmedipham - Liver enzyme induction. 2014

study in the rat technical (Purity: 95.5 Desmedipham treatment up-

no auideline. no GLP %) regulates Ugt2b1 transcript RAR B.6.8.2/01
g ' oral diet from the UDP M-489615-01-1

to evaluate the mode ' glucuronosyltransferase

of action for thyroid 1500 and 4000 ppm gene family in rats.

findings 94 and 252 mg/kg

rat, Wistar bw/day

15 male/group exposure: 28 days

M= male, F= female, RBC = red blood cell, Hct = haematocrit, Hb = hemoglobin, MetHb = methemoglobin, MCHC =
mean corpuscular heamoglobin concentration, MCV = mean corpuscular volume and MCH = mean corpuscular
haemoglobin

10.12.1 Short summary and overall relevance of the provided information on specific target
organ toxicity — repeated exposure

Thirteen short-term  toxicity studies are available on desmedipham (Table 25). Chronic
toxicity/carcinogenicity studies and reproductive toxicity studies are reported in the sections 10.9 and 10.10.
Further details are given in RAR.

Short-term repeated dose toxicity of desmedipham has been investigated in mice, rats and dogs using oral
administration. Generally, the studies were old (from the 80’ties and 90’ties) and therefore not fully in
compliance with the current OECD test guidelines. This means that some histopathological examinations
which are currently standard are missing. New endpoints e.g. for neurotoxicity (auditory, visual and
proprioceptive stimuli), assessment of grip strength and motor activity assessment should be conducted in
short-term studies but were not assessed in the studies.

Rats

Subchronic effects in rats were examined in four 90-day studies. Hematological effects, mainly changes in
red blood cell parameters were observed in all rat studies. The main hematological effects consisted of
increased methemoglobin levels, reticulocytes, formation Heinz bodies, mean cellular hemoglobin
concentrations, mean cell volumes and mean cell hemoglobin levels, and decreased red blood cell counts,
hemoglobin concentrations and hematocrit. Morphological changes in red blood cells were also noted. The
observed effects in red blood cell parameters were indicative of hemolytic anemia.

The observed increases of methemoglobin levels (% of Hb) ranged from 1.4 % at 27 mg/kg bw (300 ppm) in
females vs 0.8 % in controls (1985, RAR B.6.3.2/03) up to 11.2 % at 415 mg/kg bw in males (4800 ppm) vs
1.0 % in controls (1984a, RAR B.6.3.2/02), respectively. The highest reduction in hemoglobin (Hb) level in
blood was up to 15 % in comparison with controls at 339 mg/kg bw/day (4000 ppm) in the study RAR
B.6.3.2/04 (1987).

The study RAR B.6.3.2/03 (1985) showed that the observed methemoglobinemia was partly reversible
during four weeks of recovery period, since in males only slight methemoglobinemia at the two highest
doses (60 ppm and 300 ppm) of 1.0 and 1.1 % vs 0.8 % in the control remained, whereas in females it was
fully reversible. However, since the dose levels were low and effects on hematology only slight to begin
with, it was difficult to draw conclusions on the actual reversibility of the condition induced by treatment
with desmedipham.

Organ weight changes usually involved increased liver, spleen and/or kidney weights. Increased thyroidal
weights were also observed, as were decreases in T4 levels.
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Histopathological findings in rats were mainly related to the observed hematological changes and were
consistent with compensatory erythrogenic responses. Extramedullary hematopoiesis was observed in spleen
and liver. Deposition of brown pigment, sometimes identified as iron-positive (hemosiderin), was noted in
liver, spleen and kidneys. Congestion of the spleen was noted in males at 10.6 mg/kg bw/day (160 ppm), 54
mg/kg bw/day (800 ppm) and at 275 mg/kg bw/day (4000 ppm) in the study RAR B.6.3.2/04 (1987).
Congestion of the spleen was also noted in females at 60 mg/kg bw/day (800 ppm) and at 339 mg/kg bw/day
(4000 ppm). In the study RAR B.6.3.2/02 (1984a) in most males at dose level of 415 mg/kg bw (4800 ppm)
the spleen was enlarged and dark red to black in color. The overall NOAEL in rat was 2.6 mg/kg bw/day,
based on changes in hematology consistent with hemolytic anemia.

Thyroidal follicular cell hyperplasia or hypertrophy was observed in studies RAR B.6.3.2/02 (1984a) and
RAR B.6.3.2/04 (1987).

Induction of liver enzymes in rats after oral treatment with desmedipham were examined in a 28-day toxicity
study in the rat by dietary administration (2014, RAR B.6.8.2/01). Desmedipham treatment up-regulated
Ugt2bl transcript from the UDP glucuronosyltransferase gene family in rats indicating liver enzyme
induction.

Some decreases in plasma and brain cholinesterase were noted in two rat subchronic studies (1984a, RAR
B.6.3.2/02;1987, RAR B.6.3.2/04). However, given the small magnitude of the difference in brain
cholinesterase and the considerable variability of the results in the assays, these differences were not
considered to be toxicologically significant.

Mice

One 28-day study and one 90-day study in mouse was performed, both by oral administration. Again,
hematological effects consistent with hemolytic anemia were seen. Hemoglobin (Hb) level in blood was
reduced up to 10 % in males in comparison with controls at 416 mg/kg bw/day in the 28-day study (1984b,
RAR B.6.3.1/01). Formation of Heinz bodies and methemoglobin (% of Hb) were significantly increased at
91 - 108 mg/kg bw/day (in males 5.1 vs 1.8 % and in females 3.5 vs 1.3 %, respectively). The highest
percentage of methemoglobin in blood in males was 14.3% at 416 mg/kg bw/day vs 1.8 % in controls. High
dose females had methemoglobin levels of 6.0 % at 519 mg/kg bw vs 1.3 % in controls and a slightly
increased level (3.5 %) at the next lower dose of 108 mg/kg bw. Reticulocytes were increased at the highest
tested dose. Extramedullar hematopoiesis in the spleen of both sexes and increased erythropoiesis (increased
red cell precursors) in the bone marrow of males was observed.

Changes in red blood cell parameters were noted especially in females at 237 mg/kg bw/day and higher
doses in the 90-day study (1992, RAR B.6.3.2/05). Increased spleen weights were observed especially in
females at 237 mg/kg bw/day and higher doses. Kidney and liver weights were also increased in females at
484 and 1008 mg/kg bw/day. The overall NOAEL for effects in mice was 22 — 26 mg/kg bw/day, based on
changes in red blood cell parameters (hemolytic anemia) and related effects.

Dogs

Subchronic effects in dogs were examined in six dog studies. Hematological effects consistent with
hemolytic anemia were observed also in dogs.

Changes in red blood cell parameters consistent with hemolytic anemia were observed at 52.5-57.4 mg/kg
bw/day (1500 ppm) and higher doses in a one-year dog study (1985, RAR 6.3.2/03). Hemoglobin (Hb) level
in blood was reduced 40 % in females in comparison with controls at 200.7 mg/kg bw/day (7500/5000 ppm)
after 13 weeks and 23 % after 52 weeks. In males Hb was reduced 24 % after 13 weeks and 20 % after 52
weeks at 7500/5000 ppm. The highest level of methemoglobin (% of Hb) in males was 8.5% vs 0.8 % in
controls at 167.7 mg/kg bw/day (7500/5000 ppm) after 52 weeks. Three dogs (2 males, 1 female) in 5000
ppm dose groups died or had to be killed during the course of the study. The main pathology findings in
these dogs were anemia and lesions secondary to anemia (erythropoiesis in spleen, increased erythropoiesis
in the bone marrow, bone marrow atrophy, and iron deposition in Kupffer cells of the liver). Increased liver
and kidney weights were noted at 7500/5000 ppm, and thyroid weights were increased in females at 1500
and 7500/5000 ppm. Extramedullar hematopoiesis in the spleen was increased at 7500/5000 ppm, and
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increased erythropoiesis was noted in both sexes at doses between 1500 and 7500/5000 ppm. Congestion
(slight and moderate) of the spleen was noted in males (2/4) at 5000/7500 ppm. Increased follicular
hyperplasia of the thyroid was observed at 7500/5000 ppm in males and in 1500 and 7500/5000 ppm
females. NOAEL was 1500 ppm based on iron deposits in the liver and increased bone marrow
erythropoiesis at 1500 ppm and higher doses.

Slightly but significantly increased levels of methemoglobin begin to appear consistently in dogs below a
dose level of 10 mg/kg bw/day (1991, RAR B.6.3.2/11; 1984, RAR 6.3.2/06) but was transiently observed at
lower doses too down to a dose of 5.42 mg/kg bw/day (1986, B.6.3.2/08). Only transient hematological
effects (red blood cell parameters) were observed in the study RAR B.6.3.2/09 (1991) with doses up to 1500
ppm (approximately 56.7 — 62.3 mg/kg bw/day). A study RAR B.6.3.2/11 (1991) with increasing/varying
levels of desmedipham showed that levels of methemoglobin were only slightly increased (maximum of
1.4%), and varied extensively, at doses up to 1500 ppm during periods of time in excess of 20 days per dose
level. Extramedullar hematopoiesis in the spleen and hypercellularity in bone marrow was slightly increased
in 1500 ppm females in the study RAR B.6.3.2/09.

Pituitary cysts were noted in female dogs in a study B.6.3.2/08 (1986). This histopathological finding was
not confirmed by other studies in dog. In the study RAR B.6.3.2/09 (1991) follicular cell hyperplasia in
thyroids was noted in females at doses of 500 and 1500 ppm and in males at 1500 ppm (RAR B.6.3.2/09).
Thyroid glands were also increased in weight at 1500 ppm. The overall NOAEL in dog was 4.1 mg/kg
bw/day, based on increased follicular cell hyperplasia in thyroids in dogs.

UDP-glucuronosyltransferase (UGT) induction in liver, Cytochrome P450 (CYP) and UGT mRNA
expression levels were measured in an in vitro liver model, i.e. DMP-treated dog hepatocytes (2017, RAR
B.6.8.2/02). Desmedipham treatment up-regulated CYP2B6 and CYP3A4, and also UGT2B31 mRNA in dog
hepatocytes like phenobarbital.

10.12.2 Comparison with the CLP criteria

As described above, target organs of toxicity in experimental animals following repeated oral administration
of desmedipham are blood and thyroid gland. In addition, effects on acetylcholinesterase activity was
observed. However, the relevancy of these findings has to be weighted and compared with the CLP
classification criteria.

According to CLP regulation (EC) No 1272/2008, substances are classified for target organ toxicity STOT
RE 1 if they have produced significant toxicity in humans or, on the basis of evidence from studies in
experimental animals, they can be presumed to have the potential to produce significant toxicity in humans
following repeated exposure. Substances are classified on the basis of: reliable and good quality evidence
from human cases or epidemiological studies; or observations from appropriate studies in experimental
animals in which significant and/or severe toxic effects, of relevance to human health, were produced at
generally low exposure concentrations.

Substances are classified in Category 2 for target organ (STOT RE 2) on the basis of observations from
appropriate studies in experimental animals in which significant toxic effects, of relevance to human health,
were produced at generally moderate exposure concentrations. On the basis of evidence from studies in
experimental animals it can be presumed that the substance has the potential to be harmful to human health
following repeated exposure.

For classification based on the results obtained from studies conducted in experimental animals guidance
values are given to discriminate low and moderate exposure doses/concentrations. Guidance values, are not,
however, intended as strict demarcation values but are given only for guidance purposes, i.e., to be used as
part of the weight of evidence approach, and to assist with decisions about classification. Guidance values
are given for 90 days studies and can be adjusted for studies with shorter or longer duration by using the
Haber’s rule.
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Effects considered to support classification for specific target organ toxicity following repeated exposure are
given in point 3.9.2.7 of the CLP Regulation.

Haematological effects

In order to be classified according to CLP a substance should cause any consistent and significant adverse
changes in biochemistry, haematology, or urinalysis parameters (Section 3.9.2.7.3. ¢). The Guidance on the
Application of the CLP criteria (ECHA, 2017) gives some additional guidance on the evaluation of
haemolytic anemia. A classification is warranted, if a haemolytic substance induces one or more of the
serious health effects listed below as examples within the critical range of guidance values given. It is
sufficient for classification that only one of these criteria is fulfilled.

- Premature deaths in anaemic animals that are not limited to the first three days of treatment in the
repeated dose study (Mortality during days 0—3 may be relevant for acute toxicity).

- Clinical signs of hypoxia, e.g. cyanosis, dyspnoea, pallor, in anaemic animals that are not limited to the
first three days of treatment in the repeated dose study.

- Reduction in Hb at >20%.

- Reduction in functional Hb at >20% due to a combination of Hb reduction and MetHb increase.

- Haemoglobinuria that is not limited to the first three days of treatment in the repeated dose study in
combination with other changes indicating significant haemolytic anaemia (e.g. a reduction in Hb at
>10%).

- Haemosiderinuria supported by relevant histopathological findings in the kidney in combination with
other changes indicating significant haemolytic anaemia (e.g. a reduction in Hb at >10%).

- Multifocal or diffuse fibrosis in the spleen, liver or kidney.

- Tubular nephrosis

- Marked increase of haemosiderosis in the spleen, liver or kidney in combination with other changes
indicating significant haemolytic anaemia (e.g. a reduction in Hb at >10%) in a 28 day study.

- Significant increase in haemosiderosis in the spleen, liver or kidney in combination with microscopic
effects like necrosis, fibrosis or cirrhosis.

The guidance on the application of the CLP criteria also states that in the case where multiple less severe
effects with regenerative capacity were observed, the classification should apply as “Assessment shall take
into consideration not only significant changes in a single organ or biological system but also generalised
changes of a less severe nature involving several organs.” (CLP Annex I, 3.9.1.4).

It should be noted that as defined in point 3.9.2.8.1. of CLP there are some insignificant hematological
effects in humans and/or animals that do not justify classification. Such effects include, but are not limited
to:

- small changes in clinical biochemistry, haematology or urinalysis parameters and/or transient effects,
when such changes or effects are of doubtful or minimal toxicological importance

- Significant decrease in Hb without any other significant indicators of haemolytic anaemia.

- Minimal to slight increase in MetHb formation without any other indications of significant haemolytic
anaemia.

- Only adaptive or compensating effects without significant signs of haemolytic anaemia.

The following tables (Table 26 and Table 27) and summarises the key haematological findings from relevant
studies as they relate to the guidance values for STOT-RE classification. The information on effects after
short-term repeated exposure was complemented by the non-neoplastic results from the combined chronic
toxicity and carcinogenicity studies in mice and rats. In addition, the maternal toxicity data of the oral
developmental toxicity studies in rats and rabbits and of a two-generation toxicity studies in rats were
considered for the evaluation of the specific target organ toxicity after repeated exposure of desmedipham.
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Table 26 Summary table of haematological findings in relevant short-term repeated dose

toxicity studies

Study Doses relevant for | Effects at this dose level
STOT RE
classification
Rats

90-day oral toxicity study in rat

EPA guideline 82-1 and comply with
OECD Guideline 408, GLP

rat, Wistar

10/sex/group, oral (diet)

0, 300, 1200, 4800 ppm

M: 0, 24, 97, 415 mg/kg bw/day
F: 0, 27, 109, 378 mg/kg bw/day

Blood samples for haematological
measurements were collected after
13 weeks of treatment

1984a
RAR B.6.3.2/02
M-146746-01-1

Cat2: 10< C<100
mg/kg bw/day

at 300 ppm

| Hb (5 %* in males and 4 %* in females), RBC
(5 %* in males and 7%** in females) and Hct (4
%** in males and 4 %* in females)

T MetHb 170 %** in males and 91 %** in
females compared to controls (% of Hb: 2.7** vs
1.0 in controls and 2.1** vs 1.1 in controls)

1 reticulocytes (50 %**) in females

1 haematopoiesis (mainly erythropoiesis) in the
spleen (minimal to slight) in males and females
(9/10 and 9/10 vs no incidence in controls)

morphological changes in erythrocytes as
polychromatophilia in males

at 1200 ppm

| Hb (9 %** in males and 11%** in females),
RBC (12%** in males and 17%** in females)
and Hct (9 %** in males and 4** in females

T MetHb 430 %** in males and 264 %** in
females compared to controls (% of Hb: 5.3** vs
1.0 in controls and 4.0** vs 1.1 in controls)

1 reticulocytes (126 - 186 %**) in males and
females

1 Heinz bodies (%o) in males and females (33*
and 7 vs no incidence in controls)

morphological changes in the erythrocytes as
polychromatophilia and anisocytosis in both
sexes

1 extramedullary haematopoiesis in the liver
(slight) in males (2/10 vs no incidence in
controls)

1 haematopoiesis (mainly erythropoiesis) in the
spleen (minimal to moderate) in males and
females (10/10 and 10/10 vs no incidence in
controls)

iron-positive pigmentation of Kupffer cells
(minimal to slight) in males and females (4/10
and 1/10 vs no incidence in controls)

iron-positive pigmentation in kidneys (minimal)
in males (2/10 vs 0/10 in controls)

1 kidney and liver weight in females (relative 18
%** and 12 %**)

90-day oral toxicity study in rat

Cat 1: C <10 mg/kg

at 60 ppm
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EPA guideline 82-1 and comply with
OECD Guideline 408, GLP

rat, Wistar

25/sex/group, oral (diet)

0, 6, 30,60, 300 ppm

M: 0, 0.5, 2.6, 5.2, 26 mg/kg bw/day
F:0,0.5, 2.7, 5.6, 27 mg/kg bw/day

Blood samples for haematological
measurements were collected at 4/5,
9 and 12/13 weeks of treatment and
from the recovery group at 16/17
weeks

1985
RAR B.6.3.2/03
M-146760-01-1

bw/day

Cat2: 10 <C<100

mg/kg bw/day

T MetHb up to 50 %* in males and up to 38 %*
females compared to controls (% of Hb: 1.2* vs
0.8 in controls and 1.1* vs 0.8 in controls) and
also lasting in the recovery period in males

| liver weight in females (absolute and relative
11 %**)

at 300 ppm

| Hb (up to 6 %* in males) . Also, lasting in the
recovery period in males

T MetHDb up to 338 %* in males and 238 %* in
females compared to controls (% of Hb: 3.5* vs
0.8 and 2.7* vs 0.8 in controls) and also lasting
in the recovery period in males

1 reticulocytes in males and females (statistically
significant)

1 erythropoiesis in the spleen (minimal to slight)
in males (14/15 vs 3/15 in controls). No change
in females (13/15 vs 12/15 in controls).

90-day oral toxicity study in rat
OECD Guideline 408, GLP

rat, Sprague Dawley
10/sex/group, oral (diet)

0, 160, 800, 4000 ppm

M: 0, 10.6, 54, 275 mg/kg bw/day
F: 0, 12.3, 60, 339 mg/kg bw/day

Blood samples for haematological
measurements were collected during
week 13

1987
RAR B.6.3.2/04
M-146976-01-1

Cat2: 10 < C<100

mg/kg bw/day

at 160 ppm

congestion of the spleen in males (6/10 vs 0/10
in controls)

at 800 ppm

| Hb in females (3 %*) and in males (4 %)
| RBC (8 %**) in females

congestion of the spleen in males and females
(9/10 and 3/10 vs no incidence in controls).
Severity was not reported.

1 hemosiderosis (minimal) in the spleen in males
and females (4/10 vs 0/10 in controls and 9/10 vs
3/10 in controls)

Mice

28-day oral toxicity study in mouse

US EPA guideline 82-1 and comply
with OECD guideline 407, GLP

mouse, NMRI

10/sex/group, oral (diet)

0, 100, 400, 1600 ppm

M: 0, 22, 91, 416 mg/kg bw/day
F: 0, 26, 108, 519 mg/kg bw/day

Blood samples for haematological
measurements were collected after 4
weeks of treatment

1984b
RAR B.6.3.1/01

Cat 1: C <30 mg/kg

bw/day

Cat2: 30 < C <300

mg/kg bw/day

at 400 ppm

1 Hb (6 %*) in males

T MetHb 170 %** in females and 183 % in
males compared to controls (% of Hb: 3.5** vs
1.3 and 5.1 vs 1.8 in controls)

1 Heinz bodies (o/00) in males and females
(368** vs 28 in controls and (247** vs 21 in
controls)

haematopoiesis (mainly erythropoiesis) in the
spleen (minimal to slight) in males and females
(3/10 and 2/10 vs no incidence in controls)

morphological  changes in  erythrocytes
(increased anisocytosis in the males at 100 ppm
and in both sexes at 400 ppm)
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M-146747-01-1
Dogs
28-day dose range finding study in | Cat I: C <30 mg/kg | at 1000 ppm
dog bw/day - | Hband RBC

no guideline, GLP

Beagle dog

1/sex/group, oral (diet)

0, 200, 1000, 5000/ 7500 ppm

M/F: 0, 7, 30, 151/214 mg/kg bw/day

Blood samples for haematological
measurements were collected for
pretest and after 4 weeks of treatment

1984
RAR B.6.3.2/06
M-146733-01-1

Cat 2: 30 < C <300
mg/kg bw/day

- 1 reticulocytes, MCHC and MCV, MCH
at 5000/7500 ppm

- | Hband RBC

- 1 reticulocytes, MCHC, MCV and MCH

- trends for higher liver weight in the male as well
as higher spleen weight in the female
(5000/7500 ppm).

42-day oral toxicity study in dog
no guideline, GLP

Beagle dog, three males/group
oral (diet)

0,1, 15 ppm

M: 0, 0.036, 0.483 mg/kg bw/day

Blood samples for haematological
measurements were collected weekly
during the study

1985
RAR B.6.3.2/07
M-146761-01-1

Cat 1: C <20 mg/kg
bw/day

at 1-15 ppm
- inconclusive haematological effects

- 1 spleen weight at 1 ppm (absolute 17 %)

90-day oral toxicity study in dog
OECD Guideline 409, GLP
Beagle dog, 4/sex/group

oral (diet)

0, 1,5, 150 ppm

M: 0.035, 0.17 or 4.97, mg/kg/day
F: 0.035, 0.19 or 5.50 mg/kg/day

for both M/F: 0, 0.035, 0.18, 5.24
mg/kg bw/day

Blood samples for haematological
measurements were collected before
the treatment and days 15, 29, 43, 57,
71 and 85 of treatment

1986
RAR B.6.3.2/08

Cat 1: C <10 mg/kg
bw/day

at 150 ppm

- transient 7 of MetHb up to 89 %* in males and
50 %* in females compared to controls (% of
Hb: up to 1.7* vs 0.9 and 1.5* vs 1.0 in controls)

- no effects on RBC counts, Heinz bodies or Hb
levels
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M-146762-01-1

90-day oral toxicity study in dog
OECD Guideline 409, GLP

Beagle dog, 4/sex/group

oral (diet)

0, 100, 500, 1500 ppm

M: 0, 3.7, 18.7, 56.7 mg/kg bw/day
F:0,4.1, 21.1, 62.3 mg/kg bw/day

Haematological parameters were
measured once in pretrial and during
weeks 6 and 12

1991
RAR B.6.3.2/09
M-146978-01-1

Cat 1: C <10 mg/kg
bw/day

Cat2: 10 < C<100
mg/kg bw/day

at 1500 ppm

| Hb (15 %%*) in females. No effects in males.

hemosiderin deposition in the liver in both sexes
(males: 3/4 mild and 1/4 moderate vs 1/4 very
mild/minimal and 1/4 mild in controls; females:
1/4 mild, 1/4 moderate and 2/4 severe vs 1/4
very mild/minimal and 1/4 moderate in controls)

extramedullary hematopoiesis in the spleen in
females (2/4 vs 0/4 in controls)

hypercellularity (predominantly normoblasts) in
bone marrow in females (3/4 vs 0/4 in controls)

1 spleen weight (absolute and relative 59 %) and
liver weight (absolute and relative 14 %) in
females

1 liver weight in males (absolute 13 % and
relative 11 %)

1-year oral toxicity study in dog
OECD Guideline 452, GLP

Beagle dog, 6/sex/group

oral (diet)

0, 300, 1500 7500/5000 ppm

M: 0, 9.6, 52.5, 167.7 mg/kg bw/day
F: 0, 10.4, 57.4, 200.7 mg/kg bw/day

Blood samples for haematological
measurements were collected at
pretest and weeks 13, 27 and 52

1985
RAR B.6.3.2/10
M-146756-01-1

after 13 weeks:

Cat /: C <10 mg/kg
bw/day

Cat2: 10< C<100
mg/kg bw/day

after 52 weeks:

Cat2: 25 <C<25
mg/kg bw/day

at 300 ppm

week 13:

week 52:

at 1500 ppm
Week 13

| Hb and RBC (up to 6 - 7 %) in males and
females

T MetHb 143 % in males and 157 % in females
compared to controls (% of Hb: 1.7 vs 0.7 and
1.8 vs 0.7 in controls)

erythropoiesis in the bone marrow (minimal to
slight) males and females (1/2 and 1/2 vs no
incidence in controls)

iron deposits (hemosiderin) in the liver

(minimal) in males (1/2 vs 0/2 in controls)

| Hb and RBC (up to 9 % and 7 %) in males and
females

T MetHb 100 % in males and 87 % in females
compared to controls (% of Hb: 1.6 vs 0.8 and
1.5 vs 0.8 in controls)

erythropoiesis in the bone marrow (minimal) in
females (1/4 vs 0/4 in controls)

iron deposits (hemosiderin) in the liver (slight to
moderate) in females (3/4 vs 0/4 in controls)

| Hb (up to 9 %) and RBC (up to 14 %) in males
and females

1T MetHb 486 %** in males and 357 %* in
females compared to controls (% of Hb: 4.1** vs
0.7 and 3.2* vs 0.7 in controls)

1 Heinz bodies (0/00) in both sexes (59 and 51**
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Vs no incidence in controls)

erythropoiesis in the bone marrow (minimal to
moderate) in males and females (2/2 and 2/2 vs
no incidence in controls)

extramedullary erythropoiesis (slight) in the
spleen in females (1/2 vs 0/2 in controls)

hemosiderin deposition in the spleen in females
(/2 vs 0/2 in controls)

iron deposits (hemosiderin) in the liver (minimal
to slight) in males and females (1/2 and 2/2 vs
no incidence in controls)

1 spleen weight in males (absolute 71 % and
relative up to 67 %)

80-day oral toxicity study in dog
no guideline, GLP

Beagle dog, 2/sex/group

oral (diet)

Increasing or varying dosage at
150/200/500 or 75/300/0/1500 ppm,
about 20-40 days/dose level, over a
total of 80 days

Blood samples for hematology were
collected from all animals on every
weekday during the study

1991
RAR B.6.3.2/11
M-146807-01-1

Cat 2: 10< C <110
mg/kg bw/day

at 150/200/500 ppm and 75/300/0/1500 ppm

1 MetHb in both sexes at 1500 ppm and in
females at 500 ppm. No effects on other RBC
parameters.

congestion of the spleen in one male dog at
150/200/500 ppm and in two dogs at
75/300/0/1500 ppm (1 male and 1 female)

* = p<0.05, ** = p<0.01

M= male, F= female, RBC = red blood cell, Hct = haematocrit, Hb = hemoglobin, MetHb = methemoglobin, MCHC =
mean corpuscular heamoglobin concentration, MCV = mean corpuscular volume and MCH = mean corpuscular

haemoglobin

Table 27 Summary

table

of haematological

findings in relevant long-term

toxicity/carcinogenicity studies and reproductive toxicity studies

Study

Doses relevant for
STOT RE
classification

Effects at this dose level

24-month oral carcinogenicity study
in mouse

OECD Guideline 451 (1981), GLP
Mice, NMRI KFM-Han
60/sex/group, oral (diet)

0, 30, 150, 750 ppm

M: 0, 4.2, 22, 109 mg/kg bw/day
F: 0, 5.8, 31, 145 mg/kg bw/day

Cat 2: 1.25 < C <
12.5 mg/kg bw/day

at 30 ppm

| Het (13 %%*) in females after 104 weeks. No
changes in other haematology parameters (e.g.
RBC, Hb, MetHb, Heinz bodies)

1 spleen weight in females (absolute 15% and
relative 35-37 %) after 12 months. No change
after 24 months.
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1986b
RAR B. 6.5/05
M-146765-01

24-month oral chronic
toxicity/carcinogenicity study in rats

OECD Guideline 453 (1981), GLP
Rat, Wistar KFM-Han
70/sex/group, oral (diet)

0, 60, 300, 1500 ppm

M: 0, 3.2, 15.7, 79.9 mg/kg bw/day
F: 0, 3.9, 19.8, 100.5 mg/kg bw/day
19864,

Addendum 1: 2000

RAR B. 6.5/03

M-146766-01

Cat 2: 1.25 < C <
12.5 mg/kg bw/day

at 60 ppm

| Hb (8 %*) and RBC (7 %*) in males
| MCH (5%%*) and MCV (5%%*) in females

1 spleen weights (absolute and relative) in
females

transient 1 of MetHb 50 %* in males
compared to controls after 3 months (% of Hb:
up to 1.2* vs 0.8 in controls) and 60 %* in
females after 6 months (% of Hb: 0.8* vs 0.5
in controls) and 38 %* after 12 months (% of
Hb:1.1* vs 0.8 in controls). No effects after 24
months.

12-month oral toxicity study in rats
OECD Guideline 452 (1981), GLP
Rat, Sprague-Dawley
70/sex/group, oral (diet)

0, 100, 400, 1200 ppm

M: 0, 6.5, 25.2, 75.0 mg/kg bw/day
F: 0, 8.0, 31.7. 97.1 mg/kg bw/day
1991a

RAR B. 6.5/01

M-146979-01

Cat2: 25<C<25
mg/kg bw/day

at 100 and 400 ppm

| Hb ((3%** in males and 4 %** in females
after 26 weeks

| Het (3-4 %*) in males at 100 and 400 ppm
and females (4 %*) at 400 ppm after 26 weeks

| RBC in females (4 %**) at 400 ppm after 26
weeks and (5 %*) after 52 weeks

no statistically significant effects on red blood
cell parameters were recorded in males at
week 52

Kupffer cell pigmentation (minimal to mild) in
males

Two generation reproductive toxicity
study

OECD Guideline 416 (2001), GLP
oral (diet)

0, 50, 250, 1250 ppm

M : 0, 4, 21 and 100 mg/kg bw/day
F:0, 3, 18 and 102 mg/kg bw/day
2003

RAR B.6.6.1/01

M-493944-02-1

Cat 1: C <13 mg/kg
bw/day

Cat2:13<(C<130
mg/kg bw/day

at 1250 ppm

congestion of the spleen in P generation
(males: 20/24 vs 10/24 in controls and
females: 19/24 vs 8/24 in controls)

deposition of hemosiderin pigments in the
spleen in P generation (males: 18/24 vs 2/24 in
controls and females: 14/24 vs 2/24 in
controls)

extramedullary hematopoiesis in the spleen in
P generation (males: 5/24 vs 0/24 in controls
and females: 5/24 vs 0/24 in controls)
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Two generation reproductive toxicity | Cat 2: 9 < C < 90 | at 250 ppm and 1250 ppm

study
mg/kg bw/day - hemosiderosis and extramedullary

hematopoiesis in the liver at 1250 ppm
Non-OECD TG (US-EPA 83-4), (minimal or slight)

corresponding to OECD 416, GLP L . .
P g - Erythropoiesis or hemosiderosis in the spleen

oral (diet) (slight to moderate)

0, 50, 250, 1250 ppm - erythroid hyperplasia in bone marrow in males
(M: 0, 4, 20, 90 mg/kg/bw/day - increased spleen weight

F: 0, 6, 30, 140 mg/kg bw/day)

1986

RAR B. 6.6.1/02

M- 146764-01-1

Embryotoxicity/Teratogenicity Cat 1: C <90 mg/kg | at 100 and 500 mg/kg bw/day
OECD Guideline 414 , GLP bw/day - 1 MetHb 185 %** at 100 mg/kg bw/day (% of

. . Cat 2: 90 < C <900 Hb: 3.7**) and 615 %** at 500 mg/kg bw/day
oral (intubation) mg/kg bw/day (% of Hb: 3.7** and 9.3 vs 1.3 in controls)
0, 10, 100, 500 mg/kg bw/day compared to controls at GD 16.

ted:0, 7, 70, 350 /k . . .
(correcte ma/kg - 1 Heinz bodies (371** vs 0 %o in controls) at
bw/day)
500 mg/kg bw/day

1985b

RAR B.6.2.2/03
M-146758-01-1
* = p<0.05, ** = p<0.01

M= male, F= female, RBC = red blood cell, Hct = haematocrit, Hb = hemoglobin, MetHb = methemoglobin, MCHC =
mean corpuscular heamoglobin concentration, MCV = mean corpuscular volume and MCH = mean corpuscular
haemoglobin

Repeated dose toxicity of desmedipham by the oral route has been investigated in mice, rats and dogs. No
studies were carried out via the inhalation or dermal route. There are no relevant human data available with
respect to repeated dose toxicity.

Following oral administration for rats, mice and dogs in the short-term studies, the effects observed are
consistent with effects pointing towards methemoglobinemia, leading to changes in RBC parameters and
slight hemolytic anemia, increased activities of the bone marrow, kidney, liver and spleen - the organs
mainly involved in the turnover of red blood cells - and compensatory hematopoiesis. Effects were most
clearly seen in the rat study RAR B.6.3.2/02 (1984a) and in the dog study RAR B.6.3.2/10 (1985). These
findings were also supported by the results from the chronic toxicity/carcinogenicity and reproductive
toxicity studies. In addition, short-term studies with the structurally and toxcicologically related substance,
phenmedipham, have shown similar effects on haematopoietic system (see section 10, read-across
justification).

The effects on blood are considered significant health effects. However, at the dose levels approximately
equal to STOT RE 2 cut-offs haematotoxic effects were rather slight or moderate. Increases in MetHb levels
(% of Hb) in blood were moderate (in rats up to 5.3 % at 1200 ppm vs 1.0 % of Hb in the controls and in
dogs 4.1 % at 1500 ppm vs 0.7 % of Hb in the controls, respectively). According to Solecki et al. (20051), a

1 Roland Solecki, Les Davies, Vicki Dellarco, lan Dewhurst, Marcel van Raaij e, Angelika Tritscher (2005). Guidance
on setting of acute reference dose (ARfD) for pesticides. Food and Chemical Toxicology, 43: 1569-1593
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statistically significant increase in MetHb in rodents are considered adverse and 4% of increase in
methaemoglobin in dogs is considered as threshold for adversity. It should be noted that the Solecki paper
considers acute exposure to MetHb inducing substances. Reductions in haemoglobin levels were never > 20
% and only moderate decreases in haemoglobin (up to 11 % at 1200 ppm in rats and 15 % in dogs at 1500
ppm) and in other red blood cell parameters were observed (i.e RBC, Hct). On the other hand, increases in
formation of Heinz bodies was also seen indicating degenerated haemoglobin. MetHb is usually rapidly
reduced back to Hb and, in some cases, the appearance of Heinz bodies can be considered to be a more
robust indicator of MetHb formation rather than measurements of blood MetHb concentrations as Heinz
bodies are more persistent than MetHb?2.

There were no premature deaths in anaemic animals and no clinical signs of hypoxia at doses relevant for
STOT RE classification. The observed effects on blood parameters were not accompanied by significant
clinical signs of anemia or microscopic effects like necrosis, fibrosis or chirrosis in the spleen, liver or
kidney. Slight increase in haemosiderin deposits were seen in the histopathology of the kidney, liver and
spleen. Some of the various findings described in the histopathology i.e increased haematopoiesis in the bone
marrow, liver and spleen can be considered to be signs of adaptive and reversible compensatory changes in
the blood system to the increased methemoglobin levels. The degree of severity of histopathological findings
was mostly slight or moderate. More severe effects were mainly seen at higher than the dose levels which
trigger on classification in category 1 or category 2.

The haemotoxic effects caused by desmedipham are considered a borderline case for classification. Strictly,
applying the CLP guidance (CLP Guidance, 3.9.2.5.2, Haemotoxicity), none of these effects are considered
significant or sufficiently severe for classification. However, the guidance on the application of the CLP
criteria also states that in the case where multiple less severe effects with regenerative capacity were
observed, the classification should apply as “Assessment shall take into consideration not only significant
changes in a single organ or biological system but also generalised changes of a less severe nature involving
several organs”

Although the severity of the haemotoxic effects represents a borderline case, multiple less severe and dose-
related effects with regenerative capacity involving several organs were observed rather consistently in oral
repeated dose toxicity studies in three species at the dose levels approximately equal to the STOT-RE 2
guidance values. These effects are considered sufficient for classification. This conclusion is further
supported by similar toxicity profile of structurally related substance phenmedipham (see section 10, read-
across justification). Therefore, classification of desmedipham for STOT-RE 2 (“H373: May cause damage
to organs (blood) through prolonged or repeated oral exposure™) is proposed. Since studies were conducted
oral route, it is not proposed to specify a route of exposure.

Effects on thyroid gland

Following oral administration of desmedipham effects on the thyroid gland (decreased T4, increased thyroid
weight and increased incidence of thyroid hyperplasia/hypertrophy) have been observed in repeated toxicity
studies conducted in rats and dogs. No effects on thyroid gland were seen in mice. The following table
(Table 28) summarises the key thyroid findings from relevant rat and dog studies as they relate to the
guidance values for STOT RE classification.

2 Muller A, Jacobsen H, Healy E, McMickan S, Istace F, Blaude MN, Howden P, Fleig H, Schulte A (2006). EU Working Group on
Haemolytic Anaemia. Hazard classification of chemicals inducing haemolytic anaemia: An EU regulatory perspective. Regul Toxicol
Pharmacol. 45(3):229-41. Review.
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Table 28 Summary of thyroid gland findings in relevant short-term toxicity studies

Study Doses relevantT4 |T3 [TSH |T4 Thyroid weight [Thyroid histopathology
for STOT RE binding
capacity
Rats
90-day oral toxicity study|Car 1: C < 10], 24 [na |nd  |nd na na
in rat mg/kg bw/day
0, 6, 30,60, 300 ppm Cat2: 10 < C <
M: 0, 0.5, 2.6, 5.2, 26%\?\/%61 ma/kg
mg/kg bw/day y
F: 0, 05, 27, 56, 27
mg/kg bw/day
1985
RAR B.6.3.2/03
M-146760-01-1
90-day oral toxicity study|Cat 2: 10 < C <nd nd |nd nd na 1 follicular hyperthophy
in rat 100 mg/kg (minimal to moderate) 27
bw/day at 800 ppm. Incidences of
0. 160, 800, 4000 ppm 0/10, 110 and 4/10 in
M: 0, 10.6, 54, 275 mg/kg males; 0/10, 0/10 and 3/10
bw/day in females in the control,
160 ppm and 800 ppm
F: 0, 12.3, 60, 339 mg/kg :
bwiday groups, respectively
1987
RAR B.6.3.2/04
M-146976-01-1
90-day oral toxicity study|Cat 2: 10 < C <nd nd |nd nd na 1 follicular hyperplasia
in rat 100 mg/kg (minimal to slight) @& at
0, 300, 1200, 4800 ppm  |°"/98Y 1200 ppm
. Incidences of 0/10, 1/10
L\)AW/gz; 24, 97, 415 mgfkg and 8/10 in males; 0/10,
y 0/10 and 10/10 in females
F: 0, 27, 109, 378 mg/kg in the control, 300 ppm and
bw/day 1200 ~ppm groups,
19844 respectively
RAR B.6.3.2/02
M-146746-01-1
Dogs
90-day oral toxicity study|Cat 1. C < 103 |na |I918l & na na
in dog mg/kg bw/day

0, 1, 5, 150 ppm

M: 0.035, 0.17 or 4.97,
mg/kg/day

F: 0.035, 0.19 or 5.50
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mg/kg/day

for both M/F: 0, 0.035,
0.18, 5.24 mg/kg bw/day

1986
RAR B.6.3.2/08
M-146762-01-1

1-year oral toxicity study|Week 13: 19 | |nd |nd 193 at 1500 and|ffollicular hyperplasia 39
in dog Cat 2 10 < C < ol 5000 ppm afterjat 1500 ppm (minimal to
0, 300, 1500 7500/5000/100 malkg 13 weeks slight) after 13 weeks.
ppm bw/day at 1500 ppm in(Incidences of 0/4, 0/4 and
males absolute4/4 after 13 weeks and in
r'\n/lg /k% b\?v./?jyaysz.s, 167.7\Week 52. 57 %**, relative|0/8, 0/8, 4/8 and after 52
Cat2:2.5<C< to bw 44 %* andjweeks of treatment at 0,
F: 0, 10.4, 57.4, 200.7|25 mg/kg bw/day relative to brain300 and 1500 ppm,
mg/kg bw/day 52%%; infrespectively. (At study
1985 females: termination, follicular
absolute 105|hyperplasia in thyroids was
RAR B.6.3.2/10 %**, relative tojnoted only in the 1500 ppm
bw 100 %** and|female group)
M-146756-01-1 relative to brain
87 %**
90-day oral toxicity study|Cat /: C < 10)nd nd |nd nd 1Q(absolute and|t follicular hypertrophy
in dog mg/kg bw/day relative 38%**)|(minimal to mild) Qat 500
0, 100, 500, 1500 ppm  |Car 2: 10 < C < at 1500 ppm and 1300 ppm: dat 1500
M: 0, 37, 187, 56.7.00  Makg PPr
m'/k ,bw/.dé o "’ lbw/day Inmde_:nces of 0/4_, 4/4* and
9/kg Y 4/4* in females in control,
F: 0, 41, 211, 623 500 and 1500 ppm groups;
mg/kg bw/day 0/4 ,2/4 and 4/4* in males
1991 in control, 500 ppm and

RAR B.6.3.2/09
M-146978-01-1

1500 ppm groups

* = p<0.05, ** = p<0.01

Na= not affected, Nd=not determined, Q=females, d=males, |=decrease, 1 increase

In a 13-week dietary study (1985, RAR B.6.3.2/03), at dose levels relevant for STOT RE classification,
pituitary weights (absolute, relative to brain weight ratios) were significantly reduced in females at 60 and
300 ppm (13 % for both) and in females at 60 ppm (relative 17% ) and 300 ppm (relative 15% ). Thyroid
weights were not affected. T4 levels were decreased significantly in both sexes at 300 ppm and in males at
300 ppm during the recovery period (see Table 29). At the dose level of 60 ppm absolute and relative relative
liver weights (11 %) were decreased in females.
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Table 29 Mean values of T3 and T4 and chloride in males and females (1985, RAR B.6.3.2/03)
Males females

D ——
-

CHLORIDE T3 T4 CHLORIDE T3 T4

mol/l maak/} nao L1 meol/l roel/1 amal/1
475 UEERS 45 WEERS
BRI 1 109 4 047 8.2 BROUP 1 1.7 0.72 2.9
GROUP 2 FAELR: .55 52.6 GROUP 2 112.3 0.7 0.5
BROLP 3 110.9 0.54 5.4 GROUF 3 7 0.8 55.2
EROUP 4 109 5 0,58 L GROUE 4 19.7 .80 .8
BROUP 5 1114+ .49 £0.4 GROUF 5 109.5 0 5.8
12713 UEEKS 12/13 WEEXS
BROUP 2 13 1.14 no GROE 2 114.9 1.35 171
GROEIP 3 138 .1 .4 EE{; : ﬁig H; E:;
GROUP 4 114 2 1.25 0.7 - . ,
GREUP § 4.0 1.3 4.9 GROLP 5 116.4 1.08 B
i iﬁéw?ﬁ 113.3 0.497 18.%
BROUP 1 1059 L 334 : .
GRme 2 1113 1.9 0.2 GROLR 2 112.5 .8t 15.2
BROUF 3 1i4e 088 7.3 EROUF 3 13.1 0.75 1.4
GROUP 4 H20e 074 7.9 BROLEF 4 s 0475 14,5
GREUP 5 HiGe 0.8 ke BROUE 5 112.3 0.68 ur

Dose levels 0 (Group 1), 6 (Group 2), 30 (Group 3), 60 (Group 4) and 300 (Group 5) ppm
* = p<0.05, ** = p<0.01

In a 13-week dietary study (1987, RAR B.6.3.2/04), relative thyroid weights in males and absolute thyroid
weights in females were statistically significantly increased at 4000 ppm. Absolute weights of pituitary gland
were significantly lower in females at 4000 ppm than in the control group (15%). At dose levels relevant for
STOT RE 2 classification (< 800 ppm) no significant changes in thyroid gland weight was seen but minimal
to moderate follicular cell hypertrophy was seen in both sexes with low incidence of 4/10 in males and 3/10
in females at 800 ppm (0/10 in controls). Levels of T4, T3 or TSH were not determined.

In a 13-week dietary study (1984a, RAR B.6.3.2/02), an increased incidence in thyroid follicular cell
hyperplasia was observed in both males and females at 1200 ppm and 4800 ppm. At dose levels relevant for
STOT RE 2 classification (< 1200 ppm) the incidence of follicular cell hyperplasia was 8/10 in males and
10/10 in females at 1200 ppm (0/10 in controls). The severity of observed hyperplasia was graded as
minimal to slight. Levels of T4, T3 or TSH were not determined. Thyroid weights were not affected. At the
dose level of 1200 ppm relative liver weights were increased (18 %) in females.

In a 1-year study (1985, RAR B.6.3.2/10), increased follicular cell hypertrophy was observed in males and
females at 1500 and 7500/5000 ppm after 3 months. After 24 months follicular cell hyperplasia was seen in
females at 1500 ppm and in both sexes at 7500/5000 ppm. At dose levels relevant for STOT RE 2
classification (< 1500 ppm), the incidence of follicular cell hypertrophy after 3 months administration was
0/4 and 4/4 in the control and 1500 groups, respectively. Number of animals examined was very low (2
dogs/sex/group). The severity of hypertrofia was graded as a minimal to slight. Increased absolute and
relative thyroid weights were observed in males and females at 1500 and 5000 ppm after 3 months. After 24
months, the absolute and relative thyroid weights were increased in females at 1500 ppm and 5000 ppm and
in males at 5000 ppm. The levels of T4 were decreased significantly in females at 1500 and 5000/7500 ppm
and T3 in all dose levels (see Table 30). In males T3 levels were decreased at 300 ppm and 1500 ppm but not
at the highest dose level (no statistical significance). TSH levels were not determined. Relative liver weights
were increased at 1500 ppm in males (no statistical significance, absolute 71 % and relative up to 67 %) and
females after 52-week exposure.
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Table 30 Clinical biochemistry (1985, RAR B.6.3.2/10)

Males Females
E| T4 K] T4
neglsl ueal/1
PRETEST nmel/1 nmalSl BRETEST
EROUP 1 . . GROUF 1 —— .
L - BROLF 2
EROUP 3 — — RO 3 — —
GROUP 4 - _— GROUP 4 — i
AT 13 WEENS AT 13 WEEKS
GROUP 1 - - GROMP § - —_—
gour 2 . - BROUP 7 - -
BROUP 1 .. BA0UP 3
GROUP 4 . - GROUP 4 - -
AT 27 WEEKS AT 27 WEEKS
GREUP 1 . i GRODP 1 - .
GREUF 2 ... - BROUP 7 - e
GROUF 3 o — BRIOLP 3 —_— —
GROUP 4 — - GROAP 4 - -
AT 52 UEEXS AT 52 MEEKS
SR &y 55 7.8 BROUP 1 1.7 5.4
GROUF 2 4 19+ 7.8 EROUP 7 1.20 » 10,1
BROUP 3 .99 w 2 BROUP 3 12 Hoim
BROUP 4 1 44 4.1 GROUP 4 DEA e 200w

* = p<0.05, ** = p<0.01
Group 1: 0 ppm, group2: 300 ppm, group 3:1500 ppm and group 4: 7500/5000 ppm.

In a 90-day study in dogs (1986, RAR B.6.3.2/08), pituitary cysts were noted in female dogs (3/4) at the dose
level above (150 ppm) cut-offs for STOT RE 2 classification. This finding was detected histopathological
finding was not confirmed by other studies in dog. Transient changes in levels of thyroxine in blood were
also observed. The level of T4 was increased in males at 5 ppm, TSH levels were decreased in females and
increased in males at 5 ppm and T4 binding capacity was significantly reduced in females at 5 ppm and in
males at 1 ppm when compared to controls (see Table 31 and Table 32). No effects on thyroid weights or
histopathological changes in the thyroid were reported. No effects on liver weights were seen.
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Table 31 Group mean clinical chemistry values in male dogs day 30 and 58 (1986, RAR

B.6.3.2/08)
Group Msan Clinlcal Chemlastry Values.
MALE DOGE - DaY 30
Parameter DESMEDIPHAM ppm
o 1
THYROXINE X a7 aw 38
mmels] 1501 L& 51 ial
TOTAL X 1.3 1.1 1.3
T3 [80} [o.21 .31 i0.11
Amel s
Th=-BINDIMG X .72 0.88 0.88
CAPACITY (5D} (0.04) (Q.071 NQ.0&1
TBI
FREE X 1 45 3
T4 1MDEX (80} I51 171 (£}
FT41
po= & 0,001 = #2x%
p=d< 0.01 = nx
p=d4 0.05-= ®
Geoup Mean Clinlcal Chemiatey Values.
MALE DOGS - DAY 58
Parametar DESMEDIPHAM ppm
o i 5
THYROXINE X 38 ar Iz
mmal sl 1801 [E-7] 131 2]
TOTAL X 1.8 1.4 1.6
T3 1800 (0,41 (0.8] 10.21
nmolAl
TH-BINDING X 0.a7 0.85 0.80%x
CAPACITY (801 [0.021 [0.02) 1(0.0%)
TBI
FREE X 83 43 I
T4 INDEX 180} (61 (3l 1101
ET41
p o= ¢ 0.001 = Euw
p =4 0.01 = #n
p=4{ 0.05 = *

o.a87
(0.061

S
[

0.B0nx
[0.011

51
&1
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Table 32 Group mean clinical chemistry values in female dogs day 59 and 86 (1986, RAR
B.6.3.2/08)

Group Mean Clinlcal Chemlatry Valuea.
FEMALE DOGS - DAY 58

Parametexr DESMEDIPHAM ppm
'] 1 2] 150
THYROXINE X 43 ar 43 3hE
rmoldl IS0} (71 [B1 (31 181
TOTAL X 1.6 1.4 1.6 1.4
T3 1501 o314 [o.11 16.31 (0. %)
nmel A1
Th-BINDING X o.B8 0.B0 0.B% 0.79
CAPACITY 1501 [D.100 [D.051 [0.0&0 (©O0.0&]
TBI
FREE X =] & L& W3
Th IMNDEX 1801 1111 [51 i8] 81
FT&1
p =4 0.001 = we#
p =4 0.01 = #*
P i 0.05 = o
Group Mean Clinical Chemistry Valuves.
FEMALE DOGS - DAY 8&
Parometer DESMEDIPHAM ppm
1] 1 5 150
THYROX INE X 4a ah 34 31x
nmolsl 1801 18 131 T #1
TOTAL X 1.% 1.7 i.8 1.7
T3 18501 10.31 10.21 1021 10.21
nmolsl
Th=BINDING X 0.a87 .88 0.5% .52
CAPACITY 1801 o121y (0.040 (O0.08B1 10051
TBI
FREE X =T 61 51 W
T4 INDEX 1501 1181 LT 1111 1131
FT41

R
E#
¥

(=]
=
o
Eomnou

In a 90-day study in dogs (1991, RAR B.6.3.2/09), at the doses relevant for STOT RE classification, the
incidence of follicular cell hypertrophy was increased in females and males (0/4, 4/4 and 4/4; 0/4, 2/4 and
4/4 at 0, 500 and 1500 ppm, respectively). The severity of hypertrophy was graded as minimal/mild. Thyroid
glands were increased in weight at 1500 ppm in females and absolute pituitary weights were increased in
males at 500 ppm (29%). Levels of T4, T3 or TSH were not determined. Slightly increased liver weight (no
statistical significance) was seen in males and females at 500 ppm and 1500 ppm.

In the two generation toxicity study (dRAR B.6.6.1/02, 1986) slight to moderate thyroid follicular
hyperplasia in thyroid were observed in parental animals in F1 generation at 250 ppm (20-30 mg/kg/bw/day)
and 1250 ppm (90 - 140 mg/kg bw/day). Effects on the thyroid gland were also seen in the long-term toxicity
and carcinogenicity studies in rats and mice. However, the effects were seen clearly above the dose levels
relevant for STOT RE 2 classification.

The effects on thyroid system in available repeated dose toxicity studies (increased thyroid weight, follicular
hypertrophy, decreased T3 and T4) did not always occur at doses which also caused signs of liver toxicity
(1987, RAR B.6.3.2/04; 1991, RAR B.6.3.2/09).
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Induction of liver enzymes in rats after oral treatment with desmedipham were examined in a 28-day toxicity
study in the rat by dietary administration (2014, RAR B.6.8.2/01). Desmedipham treatment up-regulated
Ugt2bl transcript from the UDP glucuronosyltransferase gene family in rats indicating liver enzyme
induction. UDP-glucuronosyltransferase (UGT) induction in liver, Cytochrome P450 (CYP) and UGT
MRNA expression levels were measured in an in vitro liver model, i.e. DMP-treated dog hepatocytes (2017,
RAR B.6.8.2/02). Desmedipham treatment up-regulated CYP2B6 and CYP3A4, and also UGT2B31 mRNA
in dog hepatocytes like phenobarbital. Desmedipham was negative in four thyroid receptor alpha-related
assays in ToxCast (see further RAR Vol 3. B.6, Appendix 2).

Overall, in conclusion, the thyroid effects observed in oral repeated dose toxicity studies at the dose levels
relevant for STOT RE 2 classification are not considered sufficiently severe or marked enough for justify
classification. Therefore, no classification for effects on thyroid gland is proposed.

Effects on acetylcholinesterase activity
Acetylcholinesterase was measured in four repeated dose studies in rats and in two studies in dogs.

In a 13-week dietary study (1984a, RAR B.6.3.2/02), the doses relevant for STOT-RE 2 classification are at
or below 1200 ppm. The author concluded that plasma cholinesterase activity was lower by approximately
30% in females at 1200 ppm and by approximately 60% in females at 4800 ppm (RAR). This finding was
considered to be dose-related. Brain acetyl cholinesterase activity was decreased by approximately 20% at
both 1200 and 4800 ppm in females (Table 33)

The variability of the cholinesterase levels (greater than 20%) was considered to be due in part to the limited
number of cholinesterase assays conducted within the laboratory performing the test (RAR). In the report
(see section 5.3.1.4.3 RAR B.6.3.2/03), clinical biochemistry reference values are presented for clinical
chemistry data collected between the period of June 1981 to October 1984 (Table 34). These data were
exclusively compiled from this study which was conducted between January and April 1983. No
cholinesterase assays had therefore been performed in the rat for at least two years prior to this study. It is
suggested that the laboratory had limited contemporary experience at conducting the assays. Therefore, since
the level of brain cholinesterase, the critical end-point (given that plasma cholinesterase inhibition is a poor
marker of adverse effects in man), was only 20% lower than control values it considered to fall within the
range of possible variation for the laboratory. Therefore, it has been concluded that there is no evidence of a
conclusive effect on this parameter. Particularly given the lack of concordance with the red cell
cholinesterase levels.

Table 33 Cholinesterase measurements in the 13 week rat study (1984a, RAR B.6.3.2/02)

Dose Level (ppm)
Parameter Males Females
0 300 1200 4800 0 300 1200 4800
Test material intake 0 24 97 415 0 27 109 378
(mg/kg/day)
Week | BuChE Plasma 0.37 0.36 0.40 0.41 1.65 1.45 1.17** 0.68**
13 (% control) - (97%) | (108% | (111%) - (88%) (71%) (41%)
)
AchE RBC 2.25 | 2.59** | 2.77** | 259** | 212 2.21 2.46** 2.54**
(% control) - (115% | (123% | (115%) - (104%) | (116%) (120%)
) )
AchE Brain 459 | 5.32** | 4.48 3.78** | 7.38 6.56* 5.77** 5.94**
(% control) - (116% | (98%) (82%) - (89%) (78%) (81%)
)

*p <0.05, **p <0.01

Method : Acetylthiocholine iodide/DTNB — Technicon Autoanalyser 11 continuous flow system
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Key: BUChE = plasma cholinesterase and AchE RBC = red blood cell cholinesterase AchE Brain = brain cholinesterase

Table 34 Historical control cholinesterase values from RAR B.6.3.2/03 (1985)

Males Females
Parameter Age

Mean S.D. Min Max Mean S.D. Min Max
Bu ChE - Plasma 7-9 weeks 0.44 0.04 0.38 0.48 1.11 0.17 0.84 1.30
13-18 weeks | 0.37 0.07 0.27 0.50 1.65 0.33 1.18 2.22
AchE - Ery 7-9 weeks 1.77 0.04 1.73 1.81 2.15 0.13 1.97 2.33
13-18 weeks 2.25 0.24 1.80 2.65 2.12 0.31 1.71 2.65
AchE-Brain 7-9 weeks 4.56 0.60 3.56 5.06 4.20 0.18 3.99 442
13-18 weeks | 4.59 0.43 3.86 5.36 7.38 0.89 6.43 9.01

In a 13-week dietary study (1987, RAR B.6.3.2/04), the doses relevant for STOT-RE 2 classification are at
or below 800 ppm. The author concluded that plasma cholinesterase levels for male rats at 4000 ppm was
higher than controls (RAR). For females, plasma cholinesterase levels were generally lower than those of
controls. Similarly, lower brain cholinesterase levels were recorded at the end of the study for males
receiving 800 ppm (20 %) and 4000 ppm (21 %). Brain cholinesterase levels for female rats were similar to
controls and no changes in erythrocyte cholinesterase levels were observed in either sex.

As with the Suter study there is clearly a high level of variability in the assays (RAR). Given this, the limited

differences with controls, the lack of concordance between brain, red cell and plasma cholinesterase there is
no evidence of a clear effect on cholinesterase in this study.

Table 35 Cholinesterase measurements in the 13 week rat study (1987, RAR B.6.3.2/04)

Dose Level (ppm)
Parameter Males Females
0 160 800 4000 0 160 800 4000
Test material intake 0 10.6 54 275 0 12.3 60 339
(mg/kg/day)
Week 13 | Plasma ChE 0.45 0.50 0.54 0.57* 2.06 1.96 1.91 1.64
(% control) - (111% | (120% | (127%) - (95%) (93%) (80%)
) )
AChE RBC 1.74 1.59 1.85 1.80 1.85 1.92 2.02 1.95
(% control) - (91%) | (106% | (103%) - (104%) (92%) (105%)
)
AChE Brain 7.95 753 | 6.39** | 6.26** | 6.55 6.53 6.85 6.54
(% control) - (95%) | (80%) | (79%) - (100%) | (105%) (100%)

*p < 0.05, **p < 0.01

Method : Ellman, G. L. et al , Biochem. Pharm., 1961, Vol 7, pp 88-95.
Plasma ChE = plasma cholinesterase and AChE RBC = red blood cell cholinesterase and AchE Brain = brain
cholinesterase

In a 52-week dietary study (1991a, RAR B. 6.5/01), the doses relevant for STOT-RE 2 classification are at or
below 400 ppm. The only statistically significant differences seen between test and control groups were a lower
level of plasma cholinesterase (27%) in females at the high dose level of 1200 ppm after 26 weeks, and a higher
level of plasma cholinesterase (36%) in females at the low dose level of 100 ppm after 52 weeks. No
statistically significant differences were seen in either sex for red cell cholinesterase after either 26 or 52 weeks
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or on brain cholinesterase after 52 weeks. Taking into consideration the inherent variability of the levels of
plasma cholinesterase it have been concluded that there was no clear effect on cholinesterase in either sex at
any of the dose levels tested. In conclusion, no significant differences in cholinesterase levels were seen at the
dose levels (< 400 ppm) relevant for STOT-RE 2 classification.

Table 36 Cholinesterase measurments in the 52 week rat study (1991a, RAR B. 6.5/01)

Dose Level (ppm)
Parameter Males Females
0 100 400 1200 0 100 400 1200
Test material intake 0 6.5 25.2 75.0 0 8.0 31.7 97.1
(mg/kg/day)
Week 26 Plasma ChE 562 578 663 665 2793 3072 2578 2041*
(% control) - (102% | (118% | (118%) - (110%) (92%) (73%)
) )
AChE RBC 489 507 513 496 656 720 834 741
(% control) - (104% | (95%) | (101%) - (110%) | (127%) (113%)
)
Week 52 Plasma ChE 721 757 875 953 2383 3248* 2502 2094
(% control) - (105% | (121% | (132%) - (136%) | (105%) (88%)
) )
AChE RBC 479 508 559 536 797 1064 1049 634
(% control) - (106% | (117% | (112%) - (134%) | (132%) (80%)
) )
AchE Brain 14768 | 15507 | 14821 14375 | 13058 | 15113 14746 14190
(% control) - (105% | (100% | (103%) - (116%) | (113%) (109%)
) )

*p < 0.05, **p < 0.01

Method : Ellman, G. L. et al , Biochem. Pharm., 1961, Vol 7, pp 88-95 for red cell and brain cholinesterase
Pilz,W., Johann, I. And Stelzl, E., Z. Anal. Chem. 215, 260, (1966). For plasma cholinesterase

Plasma ChE = plasma cholinesterase and AChE RBC = red blood cell cholinesterase and AchE Brain = brain
cholinesterase

In a 104-week dietary study (1991b, RAR B. 6.5/02), no significant differences in cholinesterase level were
seen at the dose level 100 ppm which is relevant for STOT-RE 2 classification. No statistically significant
differences in the levels of plasma or red cell cholinesterase after 79 and 104 weeks of treatment or in the
level of brain cholinesterase at 104 weeks were detected. It is therefore concluded that there was no evidence
that desmedipham had an effect on cholinesterase in this study at a dose level of up to 64 to 86 mg/kg/day.

Table 37 Cholinesterase measurments in the 104-week rat study (1991b, RAR B. 6.5/02)

Dose Level (ppm)
Parameter Males Females
0 100 400 1200 0 100 400 1200
Test material intake 0 54 21.6 64.4 0 6.9 28.4 86.5
(mg/kg/day)
Week 79 | Plasma ChE 922 916 1186 1210 2408 2419 2445 2105
(% control) - (99%) | (129% | (131%) - (100%) | (102%) (87%)
)
AChE RBC 1653 1204 1135 1133 988 979 1097 1003
(% control) - (73%) | (69%) (69%) - (99%) (111%) (102%)
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Week Plasma ChE 1030 894 1118 1077 2058 1993 1692 1585
104 (% control) - (87%) | (109% | (105%) - (97%) (82%) (77%)
)
AChE RBC 422 383 486 404 493 492 431 461
(% control) - (91%) | (115% | (96%) - (100%) | (87%) (94%)
)
AchE Brain 13780 | 13237 | 12509 9639 14215 | 12531 11705 12823
(% control) - (96%) | (91%) | (70%) - (88%) | (82%) (90%)

Method : Ellman, G. L. et al , Biochem. Pharm., 1961, Vol 7, pp 88-95 for red cell and brain cholinesterase
Pilz,W., Johann, I. And Stelzl, E., Z. Anal. Chem. 215, 260, (1966). For plasma cholinesterase
Plasma ChE = plasma cholinesterase and AChE RBC = red blood cell cholinesterase and AchE Brain = brain

cholinesterase

In a 28-day dose-range finding study (1984, RAR B.6.3.2/06), the doses relevant for STOT-RE classification
are at or below 5000/7000 ppm. The high dose level was increased after 3 weeks from 5000 to 7000 ppm.
The author concluded that there were no treatment-related effects on plasma, red cell or brain cholinesterase
as all the results were within the normal range. Comparison of plasma and red cell cholinesterase levels at 4
weeks with the pre-exposure values showed there was no effect of treatment. However, it should be noted
that the pre-test level of red cell cholinesterase for dog number 7 was extremely low and that the post-
exposure level of red cell cholinesterase for dog number 6 was also very low. This indicated the variability of
the cholinesterase assays within the laboratory conducting the study (RAR).
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Table 38 Cholinesterase measurements in the 28 day range finding study in dog (1984, RAR

B.6.3.2/06)
Dose Level (ppm)
Parameter Males Females
0 200 1000 5/7000 0 200 1000 5/7000
Dog Number 1 2 3 4 5 6 7 8
Test material intake 0 7 30 151-214 0 7 30 151-214
(mg/kg/day)
Pre-test BuChE 5.99 5.99 6.16 5.47 6.67 5.99 4.62 6.50
Plasma
AChE RBC 3.33 1.97 257 1.88 3.25 342 1.28 2.74
4 weeks BuChE 5.64 5.81 5.56 5.47 5.81 5.39 4.45 6.95
Plasma
(% pre-test) (94%) | (97%) | (90%) | (100%) | (87%) | (90%) (96%) (107%)
AChE RBC 3.33 2.05 2.82 2.22 3.42 1.45 3.93 2.99
(% pre-test) | (100% | (104% | (110% | (118%) | (105% | (42%) | (307%) (109%)
) ) ) )
AChE Brain 5.15 7.29 7.08 4.08 4.29 5.58 4.29 5.58
(% control) - (142% | (137% | (79%) - (130%) | (100%) (130%)
) )

Method : Acetylthiocholine iodide/DTNB — Technicon Autoanalyser 11 continuous flow system
Key: BUChE = plasma cholinesterase and AchE RBC = red blood cell cholinesterase AchE Brain = brain cholinesterase

In a 1-year study in dogs (1985, RAR B.6.3.2/10), the doses relevant for STOT-RE classification are at or
below 1500 ppm (after 13 weeks). Eight dogs at 5000 ppm and one animal in each of the 1500 and 300 ppm
groups showed occasional signs of decreased activity, tremors, ataxia, spasms and episodes of lateral or ventral
recumbency which persisted for 2 - 20 minutes. No effects were seen on plasma or red cell cholinesterase after
13, 27 or 52 weeks of treatment. In addition, there was no effect on brain cholinesterase after 52 weeks.

Table 39 Cholinesterase measurments in the 12-month oral toxicity study in dog (1985, RAR

B.6.3.2/10)
Dose Level (ppm)
Parameter Males Females
0 300 1500 7500 0 300 1500 7500
/5000 /5000
Test material intake 0 9.8 53 241/17 0 9.8 53 241/171
(mg/kg/day) 1
Pre-test BuChE 6.11 5.73 6.70 5.27 5.63 5.66 5.46 5.30
Plasma
(% control) - (94%) | (110%) | (86%) - (101%) | (97%) (94%)
AChE RBC 2.95 2.51 3.35 291 3.16 3.23 3.06 3.15
(% control) - (85%) | (114%) | (99%) - (102%) | (97%) (100%)
13 weeks BuChE 7.17 6.98 7.72 6.87 7.25 7.47 7.22 7.92
Plasma
(% control) - (97%) | (108%) | (96%) - (103%) | (100%) (109%)
AChE RBC 3.43 2.86 3.90 3.08 3.38 3.82 3.58 3.06
(% control) - (83%) | (114%) | (90%) - (113%) | (106%) (91%)
AchE Brain 4.83 4,50 5.15 3.86 4,93 6.11 5.26 7.94
(% control) - (93%) | (107%) | (80%) - (122%) | (107%) (161%)
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27 weeks BuChE 4.70 5.32 5.19 4,92 6.60 6.33 5.64 5.50
Plasma
(% control) - (113% | (110%) | (105%) - (96%) (85%) (83%)
)
AChE RBC 2.63 2.31 3.06 2.44 2.33 3.51 3.12 2.76
(% control) - (88%) | (116%) | (93%) - (151%) | (134%) (118%)
52 weeks BuChE 6.75 7.46 7.40 7.81 8.27 7.46 7.14 8.93
Plasma
(% control) - (111% | (110%) | (116%) - (90%) (86%) (108%)
)
AChE RBC 3.18 2.91 3.63 2.99 2.95 4.23 3.66 4.40
(% control) - (92%) | (114%) | (94%) - (143%) | (124%) (149%)
AchE Brain 4.02 4.24 4.34 4.29 4.77 4.08 6.22 6.65
(% control) - (105% | (108%) | (107%) - (86%) | (130%) (139%)
)

Method : Acetylthiocholine iodide/DTNB — Technicon Autoanalyser 11 continuous flow system
Key: BUChE = plasma cholinesterase and AchE RBC = red blood cell cholinesterase AchE Brain = brain cholinesterase

Overall, in conclusion, at the doses relevant for STOT-RE 2 classification (< 1200 ppm), some decreases in
plasma and brain cholinesterase were noted in the two rat subchronic studies. However, given the small
magnitude of the difference in brain cholinesterase, the considerable variability of the results in the assays
(e.g. not consistent in direction and sex) and no inhibition of red cell cholinesterase, these differences were
not considered to be toxicologically significant. The effects on cholinesterase observed in oral repeated dose
toxicity studies at the dose levels relevant for STOT RE 2 classification are not considered sufficient for
classification.

10.12.3 Conclusion on classification and labelling for STOT RE

Based on haemotoxic effects seen in repeated dose toxicity studies in mice, rats and dogs, classification of
desmedipham for STOT-RE 2 (*H373: May cause damage to organs (blood) through prolonged or repeated
oral exposure”) is proposed. Since studies were conducted oral route, it is not proposed to specify a route of
exposure. No specific concentration limit for haemotoxic effects is proposed.

10.13 Aspiration hazard
11 EVALUATION OF ENVIRONMENTAL HAZARDS

11.1 Rapid degradability of organic substances

A brief summary of relevant studies on degradation, listed in the Renewal Assessment Report (RAR), is
reported below. Only the information considered adequate, reliable and relevant for the classification
proposal of desmedipham has been included.

Table 40: Summary of relevant information on rapid degradability

Method | Results | Remarks | Reference
Ready biodegradability - desmedipham

OECD TG 301 D: | 21 % of desmedipham was degraded | The substance is not 1991

Ready during 28 days. readily biodegradable.

Biodegradability: RAR B.8.2.2.1/03
Closed hottle test
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Method Results Remarks Reference
(1981) M-147009-01-1
Desmedipham Key study
technical (chemical
purity unknown)
GLP compliant
Hydrolysis
Hydrolysis — desmedipham
OECD TG 111:| AtpH 4: The study was conducted 2003
Hydrolysis as a | DTsp:248d at 25 °C.
function of pH | DTg:823d RAR B.8.2.1.1/04
(2004) * EHPC: 8.1 % The results show
hydrolysis being pH M-215909-01-1

US EPA: OPPTS | AtpH 5: depended and very rapid in
835.2110: DTso:39d alkaline conditions at 25
Hydrolysis as a | DTg:129d °C.
function of pH | EHPC: 40.7 %
(1998)

AtpH 7:
[phenoxy-ring-UL- | DTsp: 12 h
14C]-desmedipham | DTg: 39 h
(specific  activity: | EHPC: 98.6 %
2.89 MBg/mg and
radiochemical At pH 9:
purity > 99 %) DTso: 7 min

DTgo: 22 min

GLP compliant

EHPC: 95.6 %

OECD TG 111
Hydrolysis as a
function of pH
(2004) *

US EPA: OPPTS
835.2110:
Hydrolysis as a

[**C-phenoxy]-desmedipham:

DTso at pH 4:
10 °C: -

20 °C: -
25°C:351d

[**C-aniline]-desmedipham & [*C-

Study results show that the
hydrolysis of “C-
desmedipham is a
relatively rapid reaction at
neutral and especially
alkaline conditions.

2005

RAR B.8.2.1.1/05

M-493908-02-1

function  of  pH | phenoxy]-desmedipham:
(1998)
DTso at pH 5:
[aniline-UL-*4C]- 10 °C: -
desmedipham 20°C: 107 d
(specific  activity: | 25 °C:58d
1.78 GBg/mmol and
radiochemical DTsoat pH 7:
purity > 96.6 %) 10°C: 7.3d
20°C:26.5h
[phenoxy-ring-UL- | 25°C: 13.3 h
14C]-desmedipham
(specific  activity: | DTsoat pH 9:
1.96 GBg/mmol and | 10 °C: 4.4 h
radiochemical 20°C:1.0h
purity > 96.8 %) 25°C:0.6h
GLP compliant
OECD TG 111:| DTso at pH 4: Study results show the 2013
Hydrolysis as a | 20°C:4884d hydrolytic degradation of
function of pH|50°C:7d desmedipham is strongly RAR B.8.2.1.1/06
(2004) 60 °C: 3d dependent on the pH of the

solution.

M-460099-01-1
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Method Results Remarks Reference
[aniline-UL-%*4C]- DTso at pH 7:
desmedipham 20°C: 23 h
(specific  activity: | 25°C: 9 h
3.91 GBg/mmol and | 30 °C: 4 h
radiochemical
purity > 97.9 %) DTso at pH 9:
20 °C: 14 min
GLP compliant 25 °C: 8 min
30 °C: 4 min
OECD TG 111:| AtpH 4: Study results show the 2015
Hydrolysis as a | DTsp: 567 d hydrolytic degradation of
function of pH | DTg:1885d desmedipham being RAR B.8.2.1.1/07
(2004) strongly depended on the
At pH 4.5: pH of the solution M-533311-0-1
[phenoxy-ring-UL- | DTsp: 281 d
14C]-desmedipham | DTgo: 935d
(specific  activity:
3.91 GBg/mmol and | At pH 5:
unknown DTs: 82d
radiochemical DTg: 273 d
purity)
At pH 5.5:
GLP compliant DTs:29d
DTgoZ 95d
At pH 6:
DTsoZ 10d
DTgoZ 34d
At pH 6.5:
DTsoZ 3d
DTgoZ 10d
AtpH 7:
DTsoZ 23.2h
DTgoZ 77 h
At pH 7.5:
DTsoZ 7.0h
DTgoZ 23.3h
At pH 8:
DTsoZ 24 h
DTgoZ 78h
Hydrolysis — degradate ethyl-(3-hydroxyphenyl)-carbamate (EHPC)
OECD TG 111: | EHPC was stable under sterile | EHPC was stable during 2003

Hydrolysis as a
function of pH
(2004) *

US EPA: OPPTS
835.2110:
Hydrolysis as a
function of pH
(1998)

[phenyl-UL-*C]-
EHPC (specific
activity: 13.8

aqueous conditions at pH 4,5, 7 and 9
for 0, 2, 4, and 120 hours at 50 °C.

the study.

RAR B.8.2.1.1/08

M-227339-01-1
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Method Results Remarks Reference
MBg/mg and
radiochemical
purity > 99 %)
GLP compliant
OECD TG 111: | No hydrolysis was detected at pH 4, 5, | EHPC is considered to be | 2005
Hydrolysis as a | 7 and 9 at a temperature of 50 °C. hydrolytically stable.
function of pH RAR B.8.2.1.1/09
(2004)
M-493918-01-1
[phenyl-UL-*C]-
EHPC (specific
activity: 1.22

GBg/mmol (by MS)
and radiochemical
purity 98.8 %)

GLP compliant

Other convincing scie

ntific evidence

Inherent and enhanced ready biodegradability tests

OECD TG 302 C:
Modified Miti-test
(11) (1981)

Desmedipham
technical (chemical
purity 97.6 %)

GLP compliant

45 % of desmedipham was degraded
(BOD/thOD) after 28 days.

1990

RAR B.8.2.2.1/02

M-146905-01-1

Water, water-sediment and soil degradation data (including sim

ulation studies)

Aerobic mineralisatio

n in surface water

OECD TG 309:
Simulation
biodegradation test
(2004)

[aniline-UL-*4C]-

Desmedipham DTso:
High conc.: 0.004 d
Low conc.: 0.12 d

Degradate aniline DT so:
High conc.: 75.9d

The half-life of diphenyl
urea could be estimated for
high concentration test
systems only.

Kinetic evaluation of the

2014

RAR B.8.222/01 &
RAR B.8.2.2.2/02

M-477210-01-1 & M-

desmedipham Low conc.: 34.9d data has been performed 496960-01-1
(specific  activity: according to the final
3.91 MBg/mg and | Degradate diphenyl urea DT so: report of the work group Key study
radiochemical High conc.: 2.7 d on degradation kinetics of
purity > 98 %) FOCUS, guidance
document on estimating
FOCUS persistence and
DegKinetics Report degradation kinetics from
(2006) environmental fate studies
on pesticides in EU
GLP compliant registration, aka FOCUS
DegKinetics Report
(2006).
Water-sediment data
OECD TG 308: | Mean values of maximum occurrences | The later sampling points 1994 & 1995

Aerobic and
anaerobic

transformation  in
aquatic  sediment

systems (2008) *

measured:

Radioactivity in water phase:

Rhine River: 98.4 % of AR (day 0)
and 1.2 % (day 105)

Anwil Pond: 96.4 % of AR (day 0)

[aniline-UL-4C]-

and 0.7 % (day 105)

(after day 14) showed no
loss of radioactivity which
was explained to result
from high losses of
volatiles (mainly *CO,)
during processing of the

samples in frequent

RAR B.8.223/05 &
RAR B.8.2.2.3/06

M-147032-01-1 & M-
147031-01-1
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desmedipham
(specific  activity:
50.2 pCi/mmol and
radiochemical
purity > 97 %)

FOCUS
DegKinetics Report
(2006)

GLP compliant

Distribution into sediment:

Rhine River: 38.3 % of AR after 1 day
and 20.6 % after 105 days

Anwil Pond: 36.9 % of AR after 1 day
and 32.2 % after 105 days

Aniline formation in water:
Rhine River: 54.4 % of AR (day 0.25)
Anwil Pond: 55.1 % of AR (day 0.25)

Diphenyl urea formation in water:
Rhine River: 4.3 % of AR (day 0.25)
Anwil Pond: 4.4 % of AR (day 0.25)

Non-extracted residues (NER):

The non-extractable residues were
found in the humin fraction 11.7 %
and 10.7 % for the two river samples
and 29.2 % and 20.9 % for the two
pond samples on day 105.

Mineralisation (mainly to CO3):
Rhine River: 66.4 % of AR (day 105)
Anwil Pond: 56.0 % of AR (day 105)

DTso in total systems:

Rhine River: 0.035 d for desmedipham
and 0.23 d for aniline

Anwil Pond: 0.045 d for desmedipham

DTso in water phase:
Rhine River: 0.024 d for desmedipham
and 0.14 d for aniline
Anwil Pond: 0.041 d for desmedipham

intervals.

The kinetic evaluation
followed in other aspects
also the FOCUS
DegKinetics Report
(2006).

AR = applied radioactivity

OECD TG 308:
Aerobic and
anaerobic

transformation  in
aquatic  sediment
systems (2002) *

SETAC qguideline:
Procedures for
assessing the
environmental-fate

and ecotoxicity of

pesticides: Part 1:
Section 8.2:
Aerobic aquatic

degradation (1995)

US EPA: OPPTS
835.4300: Aerobic
Aquatic Metabolism
(2008)

[phenoxy-ring-UL-

Mean values of maximum occurrences
measured:

Radioactivity OCR pond water
phase:

[*4C-phenoxy]-desmedipham:

96.1 % of AR (day 0) and 13.4 % of
AR (day 100)
[*4C-aniline]-desmedipham: 94.3 % of
AR (day 0) and 9.7 % of AR (day 100)

Radioactivity in CMS pond water
phase:

[*4C-phenoxy]-desmedipham:

97.0 % of AR (day 0) and 36.2 % of
AR (day 100)
[*4C-aniline]-desmedipham: 95.1 % of
AR (day 0) and 20.8 % of AR (day
100)

Distribution into sediment after 100
days incubation:

Formation of major
degradation products
aniline and EHPC were
studied with two separate
tests. The tests were
carried out both in sandy
loam pond (OCR pond)
and in clay loam pond
(CMS pond).

The majority of the
unextractable residue in
OCR sediment was found
in humin and fulvic acid
fractions of the soil. The
unextractable residue in
the CMS sediment was
found in significant
quantities not only in the
humin and fulvic acid
fractions but also in the
humic acid fraction.

2003

RAR B.8.2.2.3/07 &
RAR B.8.2.2.3/08

M-218087-01-1 & M-
228989-01-1
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Method Results Remarks Reference
14C]-desmedipham | OCR pond: 57.9 % of AR ([*C- | Mean values of
(specific  activity: | phenoxy]-desmedipham) and 17.1 % | mineralisation to CO; after
78.17 uCi/mmol | of AR ([**C-aniline]-desmedipham) 100 days incubation were
and radiochemical | CMS pond: 451 % of AR ([**C- | calculated by dossier
purity 99.5 > 98.4 | phenoxy]-desmedipham) and 34.1 % | submitter from data
%) of AR ([**C-aniline]-desmedipham) presented in the RAR.
[aniline-UL-*4C]- Degradation product formation in
desmedipham OCR pond water phase:
(specific  activity: | EHPC: 95.7 % of AR (day 1)
105.74 pCi/mg and | Aniline: 71.9 % of AR (day 21)
radiochemical
purity 99.5 > 99.1 | Degradation product formation in
%) CMS pond water phase:

EHPC: 59.1 % of AR (day 0)
FOCUS Aniline: 62.5 % of AR (day 14)
DegKinetics Report
(2006) Non-extracted residues (NER) in

OCR pond after 100 days
GLP compliant incubation:

[*4C-phenoxy]-desmedipham: 56.2 %

[*4C-aniline]-desmedipham: 15.9 %

Non-extracted residues (NER) in

CMS pond after 100 days

incubation:

[*4C-phenoxy]-desmedipham: 28.8 %

[*4C-aniline]-desmedipham: 30.1 %

Mineralisation to CO: after 100

days incubation in:

OCR pond: 43.7 %

CMS pond: 14.6 %

Geometric means from  kinetic

evaluation of the data:

Desmedipham DTso and DTo in

total systems:

OCR pond: 0.13 d (DTs) and 0.43 d

(DTo)

CMS pond: 3.1 d (DTs) and 12.6 d

(DTg)

Degradate EHPC DTs in total

systems:

OCR pond: 50.3 d

CMS pond: 64.2 d

Degradate aniline DTso in total

systems:

OCR pond: 5.3 d

CMS pond: 42.0d
OECD TG 308: | Mean values of maximum occurrences | The kinetic evaluation of 2003

Aerobic and
anaerobic

transformation  in
aquatic  sediment

systems (2002) *

measured:

Radioactivity in OCR pond total
system:
Desmedipham:

the degradation of
desmedipham to phenol
was performed with ACSL
Optimize Software
package.

RAR B.8.2.2.3/09

M-221610-01-1
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Method Results Remarks Reference
17.3 % of AR (day 0.25), 0.0 % of AR
[aniline-UL-*4C]- (day 14) and 0.0 % of AR (day 100)
desmedipham Degradate aniline: 71.9 % of AR (day
(specific  activity: | 0.25), 0.8 % of AR (day 14) and 0.8 %
105.74 puCi/mg and | of AR (day 100)
radiochemical Degradate phenol: 0.9 % of AR (day
purity 99.5 > 99.1 | 0.25), 2.2 % of AR (day 14) and 0.2 %
%) of AR (day 100)
GLP compliant
Radioactivity in CMS pond total
system:
Desmedipham:
93.7 % of AR (day 0), 4.9 % of AR
(day 14) and 0.9 % of AR (day 100)
Degradate aniline: 0.6 % of AR (day
0), 62.6 % of AR (day 14) and 15.5 %
of AR (day 100)
Degradate phenol: 0.0 % of AR (day
0), 3.4 % of AR (day 14) and 1.2 % of
AR (day 100)
Desmedipham DTso in total systems:
OCR pond: 0.1 d
CMS pond: 2.6 d
Degradate aniline DTso in total
systems:
OCR pond: 5.8 d
CMS pond: 47.1d
Degradate phenol DTso in total
systems:
OCR pond: 0.3 d
CMS pond: 4.3 d
OECD TG 308: | Mean values of maximum occurrences | For statistical analysis, a 2003

Aerobic
anaerobic
transformation  in
aquatic ~ sediment
systems (2002)

and

[aniline-UL-*C]-
desmedipham

(specific  activity:
31.20 mCi/mmol
and unknown
radiochemical
purity)

FOCUS

DegKinetics Report
(2006)

non GLP

measured:

Radioactivity in Turkey Creek total
system:

Desmedipham:

92.2 % of AR (day 0), 49.6 % of AR
(day 1) and 4.2 % of AR (day 14)
Degradate aniline: 0.5 % of AR (day
0), 16.2 % of AR (day 1) and 0.9 % of
AR (day 14)

Radioactivity in Choptank River
total system:

Desmedipham:

73.8 % of AR (day 0), 16.8 % of AR
(day 1) and 0.1 % of AR (day 63)
Degradate aniline: 3.4 % of AR (day
0), 11.5 % of AR (day 1) and 0.2 % of
AR (day 63)

Non-extracted residues (NER) after
100 days incubation in:
Turkey Creek: 45.8 %

few different Kinetic
models were fitted to the
data in order to find the
one that can predict best
the experimental results.

Abbreviations of the
models implement using
the software KinGUI 2.1
are SFO (Single First-
Order), FOMC (First
Order Multi-
Compartment), HS
(Hockey Stick) and

DFOP (Double First-Order
in Parallel).

RAR B.8.2.2.3/10

M-493999-01-1
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Choptank River: 33.7 %

Desmedipham DTso in total system:
Turkey Creek: 1.3 d (FOMC)
Choptank River: 0.37 d (FOMC)

Desmedipham DTg in total system:
Turkey Creek: 6.7 d (FOMC)
Choptank River: 2.8 d (FOMC)

Desmedipham DTso in water phase:
Turkey Creek: 1.1 d (FOMC)
Choptank River: 0.51 d (FOMC)
Mineralisation to CO: after 100
days incubation in:

OCR pond: 32.5 %

CMS pond: 31.8 %

OECD TG 308:
Aerobic and
anaerobic

transformation  in
aquatic  sediment
systems (2002) *

SETAC guideline:
Procedures for
assessing the
environmental-fate

and ecotoxicity of

pesticides: Part 1:
Section 8.2:
Aerobic aquatic

degradation (1995)

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
3.52 MBg/mg and
radiochemical
purity > 98.6 %)

FOCUS
DegKinetics Report
(2006)

GLP compliant

Mean values of maximum occurrences
measured (with TLC & HPLC):

Radioactivity in OVP total system:
Desmedipham:

109.5 % of AR (day 0.2), 1.8 % of AR
(day 0.21) and not detected (day 49)
Degradate EHPC: 1.3 % of AR (day
0.2), 93.2 % of AR (day 0.21) and 0.8
% of AR (day 49)

Radioactivity in SW total system:
Desmedipham:

99.9 % of AR (day 0.2), 2.7 % of AR
(day 0.21) and not detected (day 49)
Degradate EHPC: 2.6 % of AR (day
0.2), 95.7 % of AR (day 0.21) and 0.2
% of AR (day 49)

Non-extracted residues (NER) after
100 days incubation in:

OVP: 70.8 %

SW: 68.6 %

Desmedipham DTso in total system:
OVP: 0.00022 d (SFO.c)
SW: 0.055 d (SFOreLc)

Desmedipham DTso in water phase:
OVP: 0.034d (SFOHch)
SW: 0.039 (SFOHch)
Degradate EHPC DTs in total
system:

OVP:9.6d (SFOTLc)

SW:6.4d (SFOTLc)

Degradate EHPC DTso in water
phase (worst case kinetic analysis):
OVP: 6.3d (SFOHch)

SW:4.8d (SFOTL(;)

Data are available for both
the water and sediment
compartments as well as
the total system. However,
two analytical techniques
have been used to measure
residues with no clear
indication as to which is
the preferred method (both
have given good results
and recoveries).

For the kinetic analysis of
half-lives, both sets were
analysed and the worst
case kinetics were
reported. For radioactivity,
the mean values of the two
analytical techniques are
presented.

2003

RAR B.8.2.2.3/11

M-494009-01-1
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Mineralisation to CO:. after 100
days incubation in:
OVP: 36.2 %
SW:29.1 %
OECD TG 308: | Mean values of maximum occurrences | The available data for 2003

Aerobic and
anaerobic

transformation  in
aquatic  sediment

systems (2002) *

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
1.96 GBg/mmol and
radiochemical
purity 99.5 %)

FOCUS
DegKinetics Report
(2006)

GLP compliant

measured:

Radioactivity in Illingen pond total
system:

Desmedipham:

16.8 % of AR (day 0), 0.0 % of AR
(day 1) and 0.0 % of AR (day 121)
Degradate EHPC: 82.7 % of AR (day
0), 91.3 % of AR (day 1) and 7.6 % of
AR (day 121)

Radioactivity in Dentelbach creek
total system:

Desmedipham:

22.2 % of AR (day 0), 0.0 % of AR
(day 1) and 0.0 % of AR (day 121)
Degradate EHPC: 78.0 % of AR (day
0), 96.3 % of AR (day 1) and 7.7 % of
AR (day 121)

Non-extracted residues (NER) after
100 days incubation in:

Illingen pond: 62.8 %

Choptank River: 55.1 %

Desmedipham DTso in total system:
Illigen pond: 0.052 d (SFO)
Dentelbach creek: 0.050 d (SFO)

Desmedipham DTso in water phase:
Illigen pond: 0.052 d (SFO)
Dentelbach creek: 0.050 d (SFO)
Degradate EHPC DTso in total
system:

Illigen pond: 10.1 d (SFO)

Dentelbach creek: 23.4 d (SFO)

Degradate EHPC DTso in water
phase:

Illigen pond: 7.0 d (SFO)

Dentelbach creek: 17.5 d (SFO)

Degradate EHPC DTso in sediment:
Illigen pond: 48.4 d (SFO)
Dentelbach creek: 54.7 d (SFO)

Mineralisation to CO: after 100
days incubation in:

Illingen pond: 20.4 %

CMS pond: 28.8 %

EHPC in the sediment
from both the Illingen and
Dentelbach creek was just
four time points, which
according to (FOCUS,
2006) is insufficient to
derive a reliable DT so.
However, this was
attempted and the
reliability of the DTso
derived judged on the
quality of fit and statistics.

Evaluation of kinetic fit at
level 11 was tested but
failed for both systems
(Illingen pond: 2 -error
fails for both
compartments; the
sediment fit was very poor
and the t-test failed.
Dentelbach Creek: ¥ -
error failed for the
sediment compartment; the
sediment fit was very poor
and the t-test failed).

RAR B.8.2.2.3/12

M-494005-01-1

Soil degradation data

Aerobic degradation in soil — desmedipham
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FOCUS Pathway scheme for the degradation of 2014

DegKinetics Report
(2006)

desmedipham in soil.

RARB.8.1.1.1.1/01

Non GLP M-496955-01-1
OECD TG 307: | Non-normalized SFO DTso value of | The study was basically 1991

Aerobic and | 8.8 days in German standard soil 2.3 | performed in line with the

anaerobic was obtained. OECD test guideline 307 RAR B.8.1.1.1.1/06
transformation  in (2002), except no

soil (2002) * For EHPC, no acceptable fit could be | replicates were included in | M-146918-01-1

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
2.28 MBg/mg and
radiochemical
purity > 96 %)

FOCUS
DegKinetics Report
(2006)

GLP compliant

obtained.

the study.

OECD TG 307:
Aerobic and
anaerobic
transformation  in
soil (2002) *

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
220.2 pCi/mg and
radiochemical
purity 99.42 %)

[aniline-UL-*4C]-
desmedipham
(specific  activity:
221.4 pCi/mg and
radiochemical
purity 99.36 %)

FOCUS
DegKinetics Report
(2006)

GLP compliant

Non-normalized best fit DTso values
in:

Speyer 2.2: 28.2 d (SFO)

sandy loam: 25.1 d (SFO)

acidic clay loam: 33.1 d (SFO)
alkaline clay loam: 8.0 d (FOMC)

The total radioactive
recovery was close to 100
% which fulfils the quality
criteria in OECD test
guideline.

1991

RAR B.8.1.1.1.1/07

M-147006-01-1

OECD TG 307:

Aerobic and
anaerobic
transformation  in
soil (2002) *

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
85.95 pCi/mg and
radiochemical

Non-normalized DFOP DTz for

trigger evaluation: 3.7 d

Pseudo SFO DTso for modelling
purposes: 28.2 d

EHPC non-normalized SFO DTso
for trigger and modelling evaluation:
14d

The study was conducted
using German standard
soil 2.1.

1993

RAR B.8.1.1.1.1/08

M-146937-01-1
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purity > 95 %)

FOCUS

DegKinetics Report

(2006)

GLP compliant

Aerobic degradation in soil —degradate EHPC

OECD TG 307: | Bestfit DTso values in: The mean total 2003

Aerobic and
anaerobic
transformation  in
soil (2002) *

[phenyl-UL-*4C]-

EHPC (specific
activity: 13.8
MBg/mg and
radiochemical

purity 100 %)
FOCUS

DegKinetics Report
(2006)

GLP compliant

sandy loam 1: 0.07 d (FOMC)
sandy loam 2: 0.26 d (SFO)
clay loam: 0.39 d (SFO)

radioactivity recovery
from all soil types was 96
%. All individual mass
balances were within the
range 90.9 to 104.5 % of
applied radioactivity,
except for 1 sample
(recovery of 88.0 %)
where some loss of sample
occurred due to a
centrifuge tube breaking
during extraction of the
soil.

RAR B.8.1.1.1.2/02

M-217961-01-1

OECD TG 307:

Aerobic and
anaerobic
transformation  in
soil (2002) *

[phenyl-UL-*C]-

EHPC (specific
activity: 618
MBg/mmol and
radiochemical
purity > 98 %)
FOCUS

DegKinetics Report
(2006)

GLP compliant

Best fit DTso values in:
Speyer 2.1: 8.7 d (SFO)
Speyer 2.2: 3.5d (SFO)
Speyer 2.3: 1.0 d (FOMC)

Best fit DT oo values in:
Speyer 2.1: 11.6 d
Speyer 2.2: 7.9d
Speyer 2.3:10.1 d

For Speyer soils 2.1., 2.2
and 2.3., the mass balance
varied from 82 to 103 % of
AR (average 93% of AR)
from 88 to 101 % of AR
(average 93 % of AR) and
from 76 to 99 % of AR
(average 91 % of AR),
respectively.

The amount of carbon
dioxide steadily increased
up to 28, 25 and 17 % of
AR at day 61 in soils
Speyer 2.1, Speyer 2.2 and
Speyer 2.3, respectively.

The amount of non-
extractables (NER) also
steadily increased up to
about 83 % of AR (day
14), up to about 79 % of
AR (day 7) and up to about
80 % of AR (day 2) in
soils Speyer 2.1, 2.2 and
2.3, respectively.

1997

RAR B.8.1.1.1.2/03

M-493970-01-1

Aerobic degradation i

n soil — degradate aniline

Guideline not
specified

Non GLP

Degradate aniline DTso values
transformed from rate coefficient for
disappearance:

model 1: 1.35d

model 2: 0.018 d

Two mathematical models
were evaluated for
describing the radioactivity
disappearance data: model
1 represents an overall rate
coefficient for the

1987

RAR B.8.1.1.1.2/05

M-235824-01-1
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disappearance pattern of
aniline. In model 2 a larger
degradation rate
coefficient was predicted.
Aerobic degradation in soil — degradate phenyl urethane
OECD TG 307: | Degradate phenyl urethane DTso | The study was performed 2014

Aerobic and | values measured from different soils: in line with the OECD test
anaerobic Laacher Hof AXXA: 4.5 h guideline 307 (2002), RAR B.8.1.1.1.2/06 &
transformation  in | Hoefchen am Hohenseh: 3.8 h except that open systems RAR B.8.1.1.1.2/07
soil (2002) Dollendorf: 1.3 h were used and therefore
Laacher Hof Wurmwiese: 4.3 h volatiles could not be M-500531-01-1 & M-
Phenyl urethane collected. 501958-01-1
technical (chemical | DTe values measured from different
purity 99.9 %) soils: The rate of degradation of
Laacher Hof AXXA: 15.0 h unlabelled phenyl urethane
GLP compliant Hoefchen am Hohenseh: 12.6 h was studied in four soils
Dollendorf: 4.4 h under aerobic conditions in
Laacher Hof Wurmwiese: 22.5 h the dark in the laboratory
for up to 48 hours at 20 °C.
According to RAR, the
results indicate that phenyl
urethane will be very well
degraded under aerobic
conditions in the
environment.
Photochemical degradation
Photodegradation in water
US EPA: Pesticide | Desmedipham was not degraded after | The photodegradation of 1992

Assessment
Guidelines
Subdivision N:
Photodegradation
studies in  water
(1982)

Desmedipham
technical (chemical
purity > 97 %)

GLP compliant

15 days exposure.

desmedipham was
insignificant.

RAR B.8.2.1.2/02

M-146942-01-1

OECD TG 316:
Phototransformation
of Chemicals in
Water -  Direct
Photolysis (2008) *

Desmedipham
technical (chemical
purity unknown)

GLP compliant

No degradation of desmedipham
occurred in irradiated samples after 18
days of exposure.

Photodegradation of
desmedipham at pH 4 is
shown to be insignificant.

1992

RAR B.8.2.1.2/03

M-146920-01-1

EPA Provisional
Chemical Fate
Guidelines  795.70
(1988) *

OECD Draft TG:
Photo

transformation  of

Amount of desmedipham in
irratiated samples after 144 hours in;

synthetic water: 36.9 %
distilled water: 98.9 %

after 240 hours in:

synthetic water: 21.4 %

According to RAR, the
results of the photolysis
experiments with
desmedipham indicate that
the substance which is
almost not
photodegradable in
distilled water within six

1994

RAR B.8.2.1.2/04

M-146938-01-1
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chemicals in water, | distilled water: 100.4 % days could undergo
part A (1990) * photodegradation in
DTso in synthetic natural water: 106 h | natural waters.
Desmedipham
technical (chemical
purity unknown)
GLP compliant
OECD TG 316:| At pH 5 no direct photo | AccordingtoRAR, 2004

Photo
transformation  of
Chemicals in Water
— Direct Photolysis
(2008) *

OECD Draft
Photo
transformation  of
Chemicals in Water
- Direct and Indirect
Photolysis (2000)

TG:

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
1.07 GBg/mmol and
radiochemical
purity > 95 %)

[aniline-UL-*C]-
desmedipham
(specific  activity:
1.15 GBg/mmol and
radiochemical
purity > 95 %)

GLP compliant

transformation reactions occur after
29 days of continuous exposure.

determination of
photolysis at pH 7 and 9
was severely hampered by
hydrolysis. Therefore, no
curve fitting and kinetic
evaluations were
performed.

RAR B.8.2.1.2/06

M-493941-01-1

OECD TG 316:
Phototransformation
of Chemicals in
Water —  Direct
Photolysis (2008) *

JMAF: 13 Seisan
No. 3986. Oct 10.
2001. 2-6-2.
(amended June 26.
2001)

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
3.28 GBg/mmol and
radiochemical
purity > 99 %)

GLP compliant

Desmedipham DTso values in natural
water at 25 °C in

irradiated: 0.17 h

dark: 0.27 h

Desmedipham DTgo values in natural
water at 25 °C in

irradiated: 0.57 h

dark: 0.89 h

Degradate  EHPC DTso values in
irratiated natural water at 25 °C: 1.24
d

For desmedipham, there
was no significant
difference between the
data for the irradiated and
non-irradiated experiments
which, according to RAR,
reflects hydrolytic rather
than photolytic
degradation. The primary
hydrolysis degradate,
EHPC, was degraded due
to photolysis to form
numerous photolysis
products.

2004

RAR B.8.2.1.3/01

M-236995-01-1

Photodegradation in water and quantum yield

OECD TG 316: | The

calculated half-lives

of [ According to RAR, direct | 2002
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Phototransformation
of Chemicals in
Water —  Direct
Photolysis (2008) *

OECD Draft
Photo
transformation  of
Chemicals in Water
- Direct and Indirect
Photolysis (2000)

TG:

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
1.96 GBg/mmol and
radiochemical
purity > 99.5 %)

[aniline-UL-%*C]-
desmedipham
(specific  activity:
1.78 GBg/mmol and
radiochemical
purity > 99.6 %)

GLP compliant

desmedipham at 52° North were
between 10 days and 2.8 years,
depending on the solar irradiance
intensity at the respective months.

A mean quantum yield of 1.46 x 103
molecules degraded per photon in
distilled water was calculated.

photolysis is considered to
be a process of little
importance for
decomposition of
desmedipham in surface
water.

RAR B.8.2.1.2/07

M-493924-01-1

Photodegradation in s

oil

OECD  guidelines
for the testing of
chemicals: proposal
for a new guideline:
Phototransformation
of Chemicals on
Soil Surfaces (2002)
*

SETAC guideline:
Procedures for
assessing the
environmental-fate
and ecotoxicity of
pesticides (1995)

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
1.96 GBg/mmol and
radiochemical
purity > 99.5 %)

[aniline-UL-*4C]-
desmedipham
(specific  activity:
1.78 GBg/mmol and
radiochemical
purity > 99.6 %)

[phenoxy-ring-UL-'*C]-desmedipham
DTso values in test system:

dark: 78.3 d (SFO)

irradiated: 37.9 d (SFO)

[phenoxy-ring-UL-1*C]-desmedipham
DTso values according to soil
photolysis in:

laboratory conditions:

107 d (DFOP)

converted to summer sunlight (at
30° to 50°N): 286 d (DFOP)

GLP compliant

The temperature range was
larger (20 £ 5 °C) than
required 20 £ 2 °C.

The effect of photolysis
could not be avaluated for
14C-aniline labelled
desmedipham because the
data set contains only three
data points for “C-aniline
labelled desmedipham. No
aniline was detected in the
study.

2003

RAR B.8.1.1.3.1/04

M-493965-01-1
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OECD guidelines | [phenoxy-ring-UL-**C]-desmedipham | The geometric mean 2004

for the testing of
chemicals: Proposal
for a new guideline:
Phototransformation
of Chemicals on
Soil Surfaces (2002)

[phenoxy-ring-UL-
14C]-desmedipham
(specific  activity:
1.07 GBg/mmol and
radiochemical
purity > 95 %)

[aniline-UL-*C]-
desmedipham
(specific  activity:
1.15 GBg/mmol and
radiochemical
purity > 95 %)

GLP compliant

DTso values soil
photolysis in:

laboratory conditions:

117.9d (SFO)

converted to summer sunlight (at

30° to 50°N): 439.7 d (DFOP)

according to

[aniline-UL-*C]-desmedipham DTso
values according to soil photolysis in:
laboratory conditions:

151.8d (SFO)

converted to summer sunlight (at
30° to 50°N): 566.1 d (DFOP)

DTso value of the two
labels is 499 days at
summer sunlight at 30° to
50°N.

RAR B.8.1.1.3.1/05

M-493968-01-1

Photodegradation in air

Atkinson method

non GLP

Half-life (t%): 10.8 h

The estimation of
atmospheric half-life is
based on the estimation of
desmediphams OH-
reactivity according to the
method of Atkinson.

1992

RAR B.8.3.1/01

M-146921-01-1

* According to the RAR, the study was conducted generally in line with the test method.

11.1.1

Ready biodegradability

A ready biodegradability study (RAR B.8.2.2.1/03, 1991) was available in the RAR. The test followed
OECD test guideline 301D “Closed-Bottle-Test” test guideline and was performed in lower concentration (2
mg/L) than the water solubility of desmedipham (7 mg/L). 21 % of desmedipham was degraded after 28
days. As the degradation (% of theoretical oxygen demand) of the substance is lower than the trigger value
of 60 % within 28 days for respirometric methods, desmedipham is not considered readily biodegradable.

Ready biodegradability studies are among the preferred type of test data in the assessment of rapid
degradability. The endpoint is presented in table (Table 40) above.

11.1.2

11.1.3

BODs/COD
No studies available.

Hydrolysis

Four studies on hydrolytic degradation for desmedipham and two for degradate EHPC were considered valid
in the RAR. The studies followed the OECD test guideline 111 “Hydrolysis as a function of pH”. The
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estimated half-lives ranged from 4884 days at pH 4 to 4 minutes at pH 9 at 20 °C i.e. hydrolysis of
desmedipham is strongly dependent on the pH of the solution. Based on the results, the hydrolysis will be
rapid in neutral and alkaline environments such as many natural waters. The results also show that the
amounts of aniline and EHPC increased towards the end of the studies indicating that these degradates do not
hydrolyse. Degradate EHPC was confirmed being hydrolytically stable since less than 10 % hydrolysis was
detected after five days at pH 4-9 at 50 °C.

Primary degradation studies i.e. via hydrolysis combined with hazard assessment of degradation products are
among the preferred type of test data in the assessment of rapid degradability. The endpoints are presented in
table (Table 40) above and the studies are summarized below.

Study 1 — desmedipham

The abiotic hydrolysis of [phenoxy-ring-UL-*C]-desmedipham was investigated (RAR B.8.2.1.1/04, 2003)
in a sterile aqueous buffer at pH 4, 5, 7 and 9 at 25 °C in the dark and characterised by HPLC. The study
followed the OECD test guideline 111 (2004). Desmedipham was hydrolysed to EHPC and no other
hydrolysis products were found or volatile components were formed at any pH. At pH 4 the maximum
percentage of hydrolysed EHPC was 8.1 % of the applied radioactivity (AR) after 720 hours and at pH 5
40.7 % of AR after 720 hours. At pH 7 and at pH 9 the active substance was totally hydrolysed to EHPC
after 72 hours and after 30 minutes, respectively. The half-lives of desmedipham at pH 4 and 5 were 248
days and 39 days, respectively. At pH 7 and 9, the half-lives of desmedipham were 12 hours and 7 minutes,
respectively.

Study 2 — desmedipham

The hydrolysis rate of [aniline-UL-1C]- and [phenoxy-ring-UL-1*C]-desmedipham was determined (RAR
B.8.2.1.1/05, 2005) in aqueous solution at pH 4, pH 5, pH 7 and pH 9. The study followed the OECD test
guideline 111 (2004). In case of aniline-labelled desmedipham the detected hydrolysis product was
exclusively aniline, in case of phenoxy-labelled desmedipham only EHPC was detected during the present
hydrolysis study. At pH 9 a DTs values of 0.6 hours at 25 °C, one hour at 20 °C and 4.4 hours at 10 °C were
determined. At pH 7 DTso values of 13.3 hours at 25 °C, 26.5 hours at 20 °C and of 7.3 days at 10 °C were
determined. In acidic aqueous solution (pH 5), desmedipham is relatively stable with half-life times of about
58 days at 25 °C and of 107 days at 20 °C. These DTso values represent the mean values of both test items,
phenoxy- and aniline-labelled desmedipham. For phenoxy-labelled desmedipham at the test condition of pH
4 at 25 °C a DTso value of 351 days was determined. At the test conditions of pH 5 at 10 °C and of pH 4 at
the temperatures 10 °C and 20 °C the hydrolysis reaction was less than 5 % for the both test items.

Study 3 — desmedipham

The rate of hydrolysis of [aniline-UL-*C]-desmedipham was investigated (RAR B.8.2.1.1/06, 2013) at
different pH values by quantifying the test item concentration after different incubation periods and at
different temperatures. The main tests were performed in buffered solutions at pH 4, 7 and 9 at three
different temperatures each (pH 4: 20, 50 and 60 °C; pH 7, 9: 20, 25 and 30 °C). The study followed the
OECD test guideline 111 (2004). To verify the results obtained at pH 7 the test was repeated under almost
equal conditions: the samples were incubated at 19 °C, 25 °C and 30 °C for 45 h, 30 h and 14 h, respectively.
Screening for degradation products (aniline and EHPC) was performed by HPLC-UV and
HPLC/radiodetection (EHPC in test samples were co-chromatographed with EHPC standard). Desmedipham
was found to be hydrolytically stable at pH 4 and 20 °C. At pH 4: 50 °C and 60 °C; pH 7: 20 °C, 25 °C and
30 °C and pH 9: 20 °C, 25 °C and 30 °C, a significant degradation of the test item was observed. Reaction
rate constants and corresponding half-lives at 20 °C were calculated to be 1.42*10* d* and 4884 days at pH
4, 0.030 d* and 23 hours at pH 7 and 0.051 d* and 14 minutes at pH 9, respectively. At pH 7 an unknown
transformation product was found. It was rapidly transformed to aniline and therefore would be assumed to
be the unstable intermediate phenyl carbamic acid which will be transformed under CO; elimination to
aniline.
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Study 4 — desmedipham

The hydrolysis of desmedipham was investigated (RAR B.8.2.1.1/07, 2015) at 20 °C in sterile agueous
buffer solutions at pH 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5 and 8.0 in the dark for a maximum of 30 days. The
study was performed with [phenoxy-ring-UL-4C]-desmedipham and a nominal test concentration of 3.23
mg/L desmedipham according to the OECD test guideline 111 (2004). The mean calculated half-lives of
desmedipham ranged from 567 days at pH 4.0 to 2.4 h at pH 8.0.

Study 5 — EHPC

The hydrolysis of [phenyl-UL-*C]-EHPC in aqueous buffers was evaluated (RAR B.8.2.1.1/08, 2003) at pH
4,5, 7, and 9. The study followed the OECD test guideline 111 (2004). [**C]-EHPC was characterized by its
HPLC retention time and the relative retention time of the compound in standard solutions. EHPC was stable
under sterile aqueous conditions at pH 4, 5, 7, and 9 for 0, 2, 4, and 120 hours at 50 °C.

Study 6 — EHPC

The hydrolysis behaviour of [phenyl-UL-**C]-EHPC was determined (RAR B.8.2.1.1/09, 2005) in aqueous
solution at pH 4, 5, 7 and 9 at a temperature of 50 °C at concentration of to 4.76 mg EHPC/L according to
OECD test guideline 111 (2004). The analytical measurements were performed by HPLC with UV-detection
and radioactive monitoring by LSC. No hydrolysis of EHPC was detected after 5 days at 50 °C.

11.1.4  Other convincing scientific evidence

11.1.4.1 Inherent and enhanced ready biodegradability tests

One inherent biodegradability study (RAR B.8.2.2.1/02, 1990) according to OECD test guideline 302C
"Modified Miti-test (II)" was available in the RAR. The test was performed in higher concentration (30
mg/L) than the water solubility of desmedipham (7 mg/L). Desmedipham was not totally soluble during the
whole test period and 45 % of desmedipham was degraded (BOD/thOD) after 28 days. Inherent
biodegradation studies are considered as supportive type of test data in the assessment of rapid degradability
for classification purposes. The endpoint is presented in table (Table 40) above.

11.1.4.2 Water, water-sediment and soil degradation data (including simulation studies)

Aerobic mineralisation of [aniline-UL-1“C]-desmedipham and its degradates in surface water were
investigated under defined laboratory conditions in the dark according the OECD test guideline 309
“Simulation biodegradation test”. In conclusion, the primary degradation of desmedipham and diphenyl
urea is fast in natural surface water systems. The calculated half-lives of desmedipham was 0.004 days in the
high concentration test systems and 0.12 days in low concentration test systems. The half-lives of aniline
were 75.9 days and 34.9 days for high and low concentrations, respectively, and 2.7 days for diphenyl urea
high concentration test systems. Surface water simulation studies are among the preferred types of test data
in the assessment of rapid degradability.

Six studies on the route and rate of degradation of [aniline-UL-*C]- and [phenoxy-ring-UL-'*C]-labelled
desmedipham in water/sediment systems under aerobic conditions were considered valid in the RAR. The
studies followed the OECD test guideline 308 “Aerobic and anaerobic transformation in aquatic sediment
systems”. Further kinetic evaluation of the dissipation of desmedipham was performed according to FOCUS
kinetics (2006). The results are based on the worst-case outcomes of kinetic analyses.
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The estimated half-lives of desmedipham ranged from 0.035 to 3.1 days in total system and from 0.024 to 4
days in water phase. The estimated half-lives in total system of degradates aniline, EHPC and phenol ranged
from 0.23 to 47.1 days, from 6.4 to 64.2 days and from 0.3 to 4.3 days, respectively. Based on the results, the
primary degradation of desmedipham and the degradate phenol will be rapid in natural environments.
The degradates aniline and EHPC, however, were less degradable.

Various studies of degradation in soil under aerobic conditions for desmedipham and its degradation
products were considered valid in the RAR. The studies were performed according the OECD test guideline
307 “Aerobic and anaerobic transformation in soil” (with one exception) followed by further kinetic
evaluation according to FOCUS kinetics (2006). The results are based on the worst-case outcomes of kinetic
analyses i.e. the models predicting the longest half-lives.

The estimated half-lives of desmedipham in soil ranged from 3.7 to 127.2 days. The estimated half-lives of
degradates aniline, EHPC and phenyl urethane ranged from 26 minutes to 1.35 days, from 100 minutes to 8.7
days and from 1.3 to 4.3 hours, respectively. Based on the results, desmedipham doesn’t degrade rapidly in
soil under aerobic conditions. However, the degradates aniline, EHPC and phenyl urethane showed rapid
dissipation under the same conditions.

The endpoints are presented in table (Table 40) above and the studies are summarized below. However, since
other data (screening and simulation tests) are available and water/sediment or soil fate studies are not
among the preferred data to be used for assessing rapid degradability according to the CLP guidance, there is
no need for further investigations of the data. These results do not impact the environmental classification.

Aerobic mineralisation in surface water

One biodegradation simulation study (RAR B.8.2.2.2/01, 2014 & B.8.2.2.2/02, 2014) was available in the
RAR. Aerobic mineralisation of [aniline-UL-**C]-desmedipham in surface water was investigated under
defined laboratory conditions in the dark. The study followed the OECD test guideline 309 (2004). The
radiolabelled test item was applied water at concentrations of 0.1 and 0.01 mg/L. Additionally, the high
concentration experiment was performed under sterile conditions in order to gain information about abiotic
degradability of the test item.

Desmedipham dissipated fast in surface water with a half-life of < 1 day, regardless of its concentration. The
main degradation product, in both the high and low dose system, was aniline. Subsequently, in the high dose
system diphenyl urea was detected and accounted for 18.0, 3.2 and 4.0 % of AR (mean values) after 3, 7 and
14 days of incubation, respectively. In addition, the formation of diphenyl urea was observed in the high
dose sterile system from day 3 to day 62, with mean values between 3.4 and 17.2 % of AR on day 62. The
formation of CO, was slightly lower in the sterile condition suggesting the need of microbial degradation for
mineralisation.

A Kkinetic analysis of the residue data of desmedipham and its degradates in surface water was performed
following the guidance of the FOCUS Kinetics Work Group, in order to derive half-lives and formation
fractions suitable for use in exposure assessment. The model fit as well as the statistical evaluation of the
results was carried out with the software KinGUI, version 2.1 with four different kinetic models: SFO
(Single First-Order), FOMC (First Order Multi-Compartment), HS (Hockey Stick) and DFOP (Double First-
Order in Parallel). The most appropriate kinetic model was selected on the basis of a detailed statistical
analysis including visual assessment of the goodness of the fits, chi? scaled-error criterion and t-test
significance. If it turned out that the degradation of the parent compound desmedipham could not acceptably
be fitted with SFO Kkinetics, the best fitting kinetic model was determined by fitting only the parent data
separately to alternative models. Then this model was implemented in the model for the whole degradation
scheme which was then fitted to the full data set.

For this study, single first order (SFO) was the most appropriate kinetic model for the aerobic mineralisation
of desmedipham. The calculated half-lives for the dissipation of desmedipham in surface water under aerobic
conditions in the dark in the laboratory was 0.004 days in the high concentration test systems and 0.12 days
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in low concentration test systems. The half-lives of aniline were 75.9 days and 34.9 days for high and low
concentrations, respectively. The half-life of diphenyl urea could be estimated for high concentration test
systems only with a value of 2.7 days.

Water-sediment data
Study 1 — desmedipham

The degradation behaviour of desmedipham was investigated in an aerobic laboratory water-sediment study
(RAR B.8.2.2.3/05, 1994 & B.8.2.2.3/06, 1994) with [**C-aniline]-desmedipham in two different test
systems: a loamy sand (Rhine river) and a clay-loam (Anwil pond). The test was conducted in line with the
OECD test guideline 308 (2002). Desmedipham (dissolved in acetone) was applied at a concentration of
160-161 ng/L water. The level of radioactivity in the water phase decreased from 98.4 % of the applied
radioactivity on day 0 to 1.2 % on day 105 for Rhine River and from 96.4 to 0.7 % for pond during the same
interval. In the sediment, the radioactivity increased from 1.2 % on day 0 to 38.3 % on day 1 and decreased
again to 20.5 % on day 105 for Rhine River. For pond, the respective values were 1.9 % (day 0), 36.9 % (day
14) and 32.2 % (day 105). According to the RAR, the fast increase and the subsequent decrease of bound
radioactivity probably reflected the fast binding of aniline which was the main metabolite found during the
study, followed by its subsequent mineralization. The non-extractable residues, i.e. 11.2 % for the river
samples and 25.1 % for the pond samples, were primarily found in the humin fraction.

The recoveries obtained for Rhine River were 99.5 % of applied radioactivity on day 0 and 91.4 % on day
105, whereas the lowest recovery was obtained on day 3 with 74.6 %. The respective values obtained for
pond were 98.3 % on day 0 and 90.9 % on day 105 with 74.7% on day 3 representing the lowest recovery.
According to the OECD test guideline 308 the recovery should be 90-110 % for the labelled substances. Low
recoveries during days 1 to 14 was explained in the RAR to result from high losses of volatiles (mainly
14C0Oy) during processing of the samples. According to RAR, this assumption can be accepted since the later
sampling points showed no loss of radioactivity.

The dissipation of desmedipham was extremely fast in both, the river and the pond system since the pH of
the water in both test systems were around 8.2. The DTso and DTy values were below one day for both
systems. Aniline was formed with mean maximum occurrences in water phase of 55.4 % and 55.1 % and of
AR in system Rhine River and Anwil Pond, respectively. Aniline was not found in sediment. Diphenyl urea
was formed with mean maximum occurrences in water phase of 4.7 % and 4.4 % and of AR in system Rhine
River and Anwil Pond, respectively. The results also show high level of mineralisation, 66.4 and 56.0 % of
AR. The Kkinetic evaluation followed the FOCUS DegKinetics Report (2006). Not enough data were
available for a reliable determination of degradation kinetics at level II.

Study 2 — desmedipham, EHPC and aniline

In the second study (RAR B.8.2.2.3/07, 2003 & B.8.2.2.3/08, 2003), the degradation behaviour of
desmedipham was investigated in an aerobic laboratory water-sediment test with [aniline-UL-1*C]- and
[phenoxy-ring-UL-1“C]-labelled desmedipham in two different test systems: a sandy-loam (OCR pond) and a
clay-loam (CMS pond) from Pennsylvania, USA. The test was performed according to the OECD test
guideline 308 (2002). The overall mean recovery of [**C-phenoxy]-desmedipham for both water/sediment
systems was good (96.2 % for the OCR Pond and 93.4 % for the CMS Pond). However, the overall mean
recovery of [*C-aniline]-desmedipham was less than 90 % at some time points, the recovery tending to
decrease over time. The low recoveries were due to the systematic loss of volatile carbon dioxide during
processing. This was tested with additional water/sediment samples incubated for 121 days and either NaOH
was used to stabilize the *CO, as CaCOj3 or HCI to completely purge the **CO; from the water.

Desmedipham was rapidly hydrolysed to its main degradation products EHPC and aniline in the water phase.
The degradation of desmedipham was faster in OCR pond (DTso 0.13 days; geomean of the two labels)
which had higher water pH than in CMS pond (DTso 3.1 days; geomean of the two labels). The respective
DT values were 0.43 and 12.6 days. EHPC was further dissipated with DTso of 50.3 and 64.2 days in total
systems of OCR and CMS ponds, respectively. The max amount of EHPC was 95.7 % in water phase and
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10.1 % in sediment. Also, aniline was further dissipated with DTso of 5.3 and 42.0 days in total systems of
OCR and CMS ponds, respectively. The max amount of aniline was 71.9 % in water phase and 0.6 % in
sediment. The CO;, production at the end of the study ranged from 14.6 % to 43.7 % for CMS and OCR
ponds, respectively. The kinetic evaluation followed the FOCUS DegKinetics Report (2006). Not enough
data were available for a reliable determination of degradation kinetics at level Il for both systems.

Study 3 — desmedipham, aniline and phenol

The third study (RAR B.8.2.2.3/09, 2003) was based on leftover sample material from a previous
water/sediment study (B.8.2.2.3/07, 2003) as further attempts were conducted for identification of the 5-
minute degradation product found in some aqueous phase samples generated in the CMS system treated with
[aniline-UL-'**C]-desmedipham. The aqueous phase from sample 135, collected at day 3, was selected for the
isolation and identification of a degradate with a 5-minute chromatographic retention time using an ion-
pairing HPLC mobile phase as the unknown degradation product was previously-reported to represent
approximately 5 % of AR in this sample.

A large chromatographic peak eluting at approximately 4.9 minutes was observed in the total ion
chromatograms of the 5-minute degradate and phenol. The mass spectra of the 4.9-minute peak of the
degradate and phenol both exhibited major ions at m/z 94 and m/z 66. Based on these results, it the
radioactive degradate eluting at 5 minutes was phenol. The kinetic evaluation of the degradation of
desmedipham to phenol was not performed according to the FOCUS DegKinetic Report (2006) but the DTso
value of 4.3 days (based on the visual fit) is considered acceptable in the RAR.

Study 4 — desmedipham and aniline

In the fourth study (RAR B.8.2.2.3/10, 2003), the aerobic aquatic metabolism of desmedipham was
investigated in line with the OECD test guideline 308 (2002) in two fresh water aquatic-sediment systems
(Turkey Creek and Choptank River from the USA) at 20 °C in the dark for up to 101 days. The mean
material balances for all four test systems were > 90 % of AR. The amount of desmedipham decreased in the
water of Turkey Creek test systems from 92.2 to 4.2 % of AR. In Choptank River test systems the amount of
desmedipham decreased from 71.5 % to 1.5 % of AR. Desmedipham was rapidly hydrolysed to its main
degradate aniline with mean maximum amounts of 8.7 and 11.5 % of AR, decreasing to 0.9 % of AR (day
14) and 0.2 % of AR (day 30) in Turkey Creek and Choptank River test systems, respectively. Aniline was
further degraded, but no DTso values could be obtained due to inconsistent residue decline.

The dissipation of desmedipham in total system was fast in both river systems resulting to best fit DTso
values of 1.3 and 0.37 days in Turkey Creek and Choptank River, respectively. The maximum amount of
desmedipham found in sediment of Turkey Creek desmedipham was detected with amounts < 0.2 % of AR
until day 7 in the sediment of Choptank River test systems, desmedipham was detected only in one replicate
at day 0 with 11.4 % of AR. The amount of CO; increased to 32.5 and 31.8 % of AR at the end of the test
showing quite high rate of mineralisation in both systems. The amout of CO- in abiotic systems was 1 % of
AR showing the importance of microbial degradation for mineralization. The evaluation followed the
FOCUS DegKinetics Report (2006). However, it was not possible to calculate level 1l degradation values for
water and sediment phases for aniline labelled desmedipham in either system due to too little data available
for sediment.

Study 5 — desmedipham and EHPC

In the fifth study (RAR B.8.2.2.3/11, 2003), desmedipham was incubated aerobically in the laboratory in two
non-contaminated water/sediment systems from Oostvaardersplassen (OVP) and Schoonrewoerdsewiel (SW)
at 20 = 2 °C in the dark for 99 days. The study was performed in line with the OECD test guideline 308
(2002). The test substance concentration in the water layer was approximately 63 pg/L per vessel. The
overall mean recovery of [**C-phenoxy]-desmedipham for SW was good (92.8 — 105.4 % of AR) but below
the range for OVP once on day 20 (OVP; 85.9-113.3 % of AR). Since the mean recovery returned to > 90 %
of AR for the rest of the sampling days the mean recovery can be considered acceptable.
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Desmedipham hydrolysed from the water layer in both water/sediment systems in less than 0.06 days. Apart
from EHPC, no significant metabolites were observed. Hydrolysis of desmedipham from the water layer
resulted to the formation of EHPC, followed by transfer of EHPC to the sediment and mineralisation. No
desmedipham was found in the sediment extracts. EHPC represented up to 88 % of AR (OVP) and 90 % of
AR (SW) in the water/sediment systems. The sum of unknowns in the water layers never exceeded 12 % of
AR. Mineralisation was an important degradation process in the both systems resulting the amount of CO;
increasing to 36 % of AR and 29 % of AR after 99 days in OVP and SW test systems, respectively.
Dissipation of EHPC from the sediment was the result of mineralisation and formation of bound residues.
The amount of unextracted residues increased gradually to 71 % of AR (OVP) and 69 % of AR (SW) after
99 days of incubation. The kinetic evaluation followed in other aspects the FOCUS DegKinetics Report
(2006) but only single samples were analysed in each sampling date. Although there was no replication, the
study is still considered acceptable.

Study 6 — desmedipham and EHPC

The objective of sixth study (RAR B.8.2.2.3/12, 2003) was to determine the degradation of [phenoxy-ring-
UL-YC]-desmedipham in two water/sediment systems under aerobic conditions in the dark for 121 days at
20 °C (x 2 °C). The study was performed in line with the OECD test guideline 308 (2002). The mean total
recovery was 98.4 % of AR and ranged from 82.5 to 108.3 % of AR and from 88.3 to 106.9 % of AR in
Illingen pond and Dentelbach creek systems, respectively. In both systems the radioactivity was once below
90 % of AR. The non-volatile radioactivity in water decreased with time in the water phase to 2.8 and 5.0 %
of AR for pond and creek test systems, respectively. *CO. accounted for around 20.4 and 28.8 % of AR at
day 121 in pond and creek test systems, respectively. No organic volatiles were trapped. Radioactivity in
sediment of pond test system increased to 68.1 % of AR (62.8 % of AR being non- extractable bound
residues) and to 58.1 % of AR (55.1 % of AR being non-extractable bound residues) in pond and creek test
systems, respectively.

The water phases of both systems were alkaline and desmedipham hydrolysed rapidly in both systems and
hence no desmedipham was found in sediment. Dissipation of desmedipham from the water layer resulted to
EHPC, followed by transfer of EHPC to the sediment and mineralisation. 91.3 and 96.3 % of AR was found
as EHPC at day 1, degrading further to 7.6 and 7.7 % of AR at day 121 in the total system of pond and creek
test systems, respectively. The major compounds observed in the sediment were EHPC (14.9 and 9.2 % of
AR at day 30 for pond and creek test systems, respectively) and the bound residues (63.4 and 55.1 % of AR
at day 62 for pond and creek test systems, respectively). The obtained SFO DTs values for desmedipham for
trigger evaluation were 0.052 and 0.050 days for Illingen pond and Dentelbach Creek, respectively. For
EHPC, a SFO DTsp values of 10.1 and 23.4 days was obtained for trigger evaluation in Illengen pond and
Dentelbach Creek, respectively. The kinetic evaluation followed the FOCUS DegKinetics Report (2006).

Aerobic degradation in soil
Study 1 — desmedipham

Soil degradation studies were assessed to address the degradation scheme for desmedipham in soil. In this
comparative study (RAR B.8.1.1.1.1/01, 2014), fourteen laboratory studies were assessed and of these
studies, nine were deemed suitable for analysis with 15 soils. The proposed pathway scheme (Figure 2) is
presented below.
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Figure 2. Proposed pathway scheme for the degradation of desmedipham in soil.
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Study 2 — desmedipham and EHPC

The degradation of [phenoxy-ring-U-14C]-desmedipham in was studied (RAR B.8.1.1.1.1/06, 1991) in the
dark in German Standard Soil 2.3 for up to 100 days at 21 °C. The study was basically performed in line with
the OECD test guideline 307 (2002) except no replicates were included in the study. The application rate was
2.9 mg a.s./kg and a separate study was performed in sterile soil. Desmedipham was rapidly degraded into
EHPC and other lesser unidentified breakdown products which were further degraded and mineralised to
COy. The degradation of desmedipham in sterile soil was much slower. The total radioactive recovery was
above or close to 90 % which fulfils the quality criteria in OECD TG. The kinetic evaluation followed the
FOCUS DegKinetics Report (2006). The non-normalised SFO DTs value of 8.8 days was obtained. For
EHPC, no acceptable fit could be obtained.

Study 3 — desmedipham

The degradation rate of [aniline-UL-**C]- and [phenoxy-ring-UL-*C]-labelled desmedipham was studied
(RAR B.8.1.1.1.1/07, 1991) in the dark in 4 soils (Speyer 2.2, a sandy loam, acidic clay loam and alkaline
clay loam) for up to 100 days at 21 °C, at 40 % of maximum water holding capacity (MWHC). The
application rate was 918.4 ug a.s./kg. The study was partly performed in line with the OECD test guideline
307 (2002): no LOD and LOQ of the analytical method was given, soil sampling and storage of the soil was
not described, no use history of desmedipham at the field site was given and microbial activity was not
measured.

The total radioactive recovery was close to 100 % which fulfils the quality criteria in OECD TG. Degradates
diphenyl urea and EHPC were analysed. Less than 2 % of AR was found as EHPC. An unidentified
metabolite was found max 2.6 % of AR. The kinetic evaluation followed the FOCUS DegKinetics Report
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(2006). The non-normalised best fit DTso values of 28.2, 25.1, 33.1 and 8.0 days were obtained in Speyer
2.2, a sandy loam, acidic clay loam and alkaline clay loam, respectively.

Study 4 — desmedipham and EHPC

The degradation of [phenoxy-ring-UL-*C]-desmedipham was studied (RAR B.8.1.1.1.1/08, 1993) in the
dark in German Standard Soil 2.1 for 28 days at 20 °C, at 40 % of MWHC. The application rate was 0.54 mg
a.s./kg. The study was basically performed in line with the OECD test guideline 307 (2002) but following
deviations were noted: only one sample was taken at each sampling time and use history of desmedipham at
the field site was not described.

The total mean radioactive recovery was 96.1 % (+ 2.1 % standard deviation) which fulfils the quality
criteria of 90-110 % of AR in OECD TG. The kinetic evaluation followed the FOCUS DegKinetics Report
(2006). The non-normalised best fit DFOP DTso value of 3.7 days and for modelling purposes a pseudo SFO
DTso value of 28.2 days were obtained for desmedipham in German Standard Soil 2.1. For trigger and
modelling evaluation, a non-normalised SFO DTs value of 1.4 days was obtained for EHPC.

Study 5 —EHPC

The rate of degradation of [**C-phenyl]-EHPC was studied (RAR B.8.1.1.1.2/02, 2003) in the dark in three
soils for 61 days at 20 °C, at 50 % of MWHC. The application rate was 0.048 mg a.s./kg. The study was
performed in line with the OECD test guideline 307 (2002), but the following deviations were noted: the
biomass was below 1 % for soil #3 of OC at both the initial and final timepoint and it was below 1 % for soil
#1 at the initial time point, use history of desmedipham at the field sites was not described, only a single
sample was taken at each sampling time and LOD and LOQ of the analytical method were not included.

The total mean radioactive recovery was 97.9 £ 4.0 %, 96.7 + 2.9 % and 93.4 £ 3.4 % in sandy loam 1, sandy
loam 2 and clay loam, respectively, which fulfils the quality criteria of 90-110 % of AR in OECD TG. Also,
the pH and orgC were within the recommended limits of the OECD TG, except for clay loam which has
higher orgC content (2.9 %). However, since the range is only a recommendation the study is considered
valid. The kinetic evaluation followed the FOCUS DegKinetics Report (2006). The best fit DTs, value of
0.07 (FOMC), 0.26 (SFO) and 0.39 days (SFO) were obtained for EHPC in sandy loam 1, sandy loam 2 and
in clay loam, respectively.

Study 6 — EHPC

The rate of degradation of phenyl labelled EHPC was studied (RAR B.8.1.1.1.2/03, 1997) in three soils
under aerobic conditions in the dark in the laboratory for up to 61 days at 20 °C and at field capacity. An
amount of 0.0248 mg EHPC/100 g soil (dry weight) was used. The study was performed in line with the
OECD test guideline 307 (2002) with two deviations noted: only one sample was taken at each sampling
time and the use history of desmedipham at the field sites was not described. The study is still considered
valid.

The mean radioactive recovery was 93.0, 93.0 and 91.0 % in Speyer 2.1, Speyer 2.2 and Speyer 2.3,
respectively, which fulfils the quality criteria of 90-110 % of AR in OECD TG. Also, the microbial biomass
was above 1 % of the total organic carbon and the pH and orgC were within the recommended limits of the
OECD TG. The amount of EHPC decreased from 67.8, 63.7 and 48.6 % of AR atday 0t0 4.3, 1.2 and 3.4 %
of AR at day 14 for soils Speyer 2.1, Speyer 2.2 and soil Speyer 2.3, respectively. From the radio-TLC
analyses, it can be concluded that EHPC was the only radioactive component that is present in the soil
extracts. The kinetic evaluation followed the FOCUS DegKinetics Report (2006). The best fit SFO DTs
value of 3.5 and 1.0 days were obtained for EHPC in Speyer 2.2 and Speyer 2.3, respectively. Due to
originally incorrect value, DTso value of 8.7 days was obtained after re-performing the kinetic evaluation of
dissipation of EHPC for soil Speyer 2.1.
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Study 7 — aniline

The effects of low temperature and accelerated soil-solution contact on soil adsorption of labile organic
chemicals using aniline were studied (RAR B.8.1.1.1.2/05, 1987). The tests were conducted using silt loam
(West Virginia, USA). The study does not follow any guidelines for aerobic degradation in soil. The kinetics
of adsorption and degradation of aniline (**C-labelled) in soil solution phase at 3 and 22 °C was studied. Two
mathematical models were evaluated for describing the radioactivity disappearance data.

In this summary only, the degradation of aniline in soil suspension at 22 °C is reported. An overall rate
coefficient for the disappearance pattern of aniline at 22 °C was calculated (model 1). This value of 3.577 x
10" has been transformed to the DTso value of 1.35 days. In another model (model 2) a larger degradation
rate coefficient was predicted. This value of 2.69 x 10 has been transformed to a DTso value of 0.018 days.
Aniline was not found in any of the soil aerobic studies performed with [aniline-UL-*C]-labelled
desmedipham. Aniline is formed due to the hydrolysis of desmedipham, but the results from the aerobic
degradation studies suggest that aniline is very quickly degraded further. According to the RAR, the results
from this study support this conclusion.

Study 8 — phenyl urethane

The rate of degradation of unlabelled phenyl urethane was studied (RAR B.8.1.1.1.2/06, 2014 &
B.8.1.1.1.2/07, 2014) in four soils under aerobic conditions in the dark in the laboratory for up to 48 hours at
20 °C. An amount of 13 ug phenyl urethane/kg soil (dry weight) was used. The study was performed in line
with the OECD test guideline 307 (2002), except that open systems were used and therefore volatiles could
not be collected. The mean recovery was 110 + 2, 104 £ 1 and 105 £+ 1 % in Laacher Hof AXXa, Hoefchen
am Hohenseh and Dollendorf, respectively, which fulfils the quality criteria of 90-110 % in OECD TG. For
soil Laacher Hof Wurmwiese the mean recovery was 121 + 9 % at time zero. In all four soils the test item
decreases from 105-121 % at O hours to 49-65 % after 4 hours. In case of soil Dollendorf (clay loam) the
initial concentration of 105 % at O hours decreased to 13 % after 4 hours. A constant decline to rather
constant value of 3 to 6 % from 4 hours onwards until the end of the incubation period at 48 hours could be
observed. In case of soil Dollendorf the concentration from 4 hours onwards until 48 hours declined down to
0.4 %. The fast decline of the test item in soil Dollendorf (DTso value of 1.3 hours and a DTy of 4.4 hours)
could be attributed to an organic carbon content of 4.7 % being more than twice as high as in the other three
soils. A mass balance could not be calculated because an open system was used.

The kinetic evaluation followed the FOCUS DegKinetics Report (2006). Measured and reported true
replicates were taken into account singularly. The half-lives of phenyl urethane under aerobic conditions
were 4.5, 3.8, 1.3 and 4.3 hours in soils Laacher Hof AXXa, Hoefchen am Hohenseh, Dollendorf and
Laacher Hof Wurmwiese, respectively. The DTg values in these soils are 15.0, 12.6, 4.4 and 22.5 hours for
soils Laacher Hof AXXa, Hoefchen am Hohenseh, Dollendorf and Laacher Hof Wurmwiese, respectively.
Primary degradation of phenyl urethane was relatively fast under aerobic conditions in the environment.
According to the RAR, results obtained confirmed that phenyl urethane was mainly subjected to a biological
degradation under aerobic conditions at ambient temperature as sterile controls confirmed absence of abiotic
decline of concentration.

11.1.4.3 Photochemical degradation

Six studies on photochemical degradation in water for desmedipham and one for metabolite EHPC
conducted generally according to the OECD test guideline 318 “Photo transformation of Chemicals in Water
— Direct Photolysis” (or older test version) were considered valid in the RAR. The direct photolysis of
desmedipham was shown to be insignificant as no photodegradation occurred after several days of
continuous exposure at pH 4-5. Metabolite EHPC, the primary hydrolysis degradate known to be stable for
hydrolysis, was degraded due to photolysis and a DTso value of 9.2 days was determined.

Also soil and air photolysis studies are available in the RAR. The studies following the OECD test guideline
draft “Photo transformation of Chemicals on Soil Surfaces” show the soil photolysis being relatively slow
reaction with DTso values from 286.4 to 566.1 days. Desmedipham entering the air is subject to rapid
indirect photochemical degradation (DTs value of 10.8 hours for hydroxyl radical reaction).
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The endpoints are presented in table (Table 40) above and the studies are summarized below. However, since
other data (screening and simulation tests) is preceding over photolysis data for classification purposes, there
is no need to investigate the data further. Therefore, detailed description of these field studies is excluded
from this CLH report.

Photodegradation in water
Study 1 — desmedipham

The photolysis of desmedipham in water was studied (RAR B.8.2.1.2/02, 1992) according to the US EPA
guideline: Pesticide Assessment Guidelines: Subdivision N: Photodegradation studies in water (1982). The
study showed with a 0.01 g/L solution of desmedipham that desmedipham was not degraded after exposure
to simulated daylight for 15 days at 25.0 =+ 1 °C at buffer solution of pH 4.

Study 2 — desmedipham

The second study (RAR B.8.2.1.2/03, 1992) was performed in line with OECD test guideline 316 (2008) in
compliance with GLP. The amount desmedipham in dark controls decreased from 100 to 98.5 % of AR after
18 days. According to the RAR, this can be explained by the slow hydrolysis rate of desmedipham in pH 4.
No degradation of desmedipham occurred in irradiated samples, since the amount of desmedipham after 18
days was still 103 %. The results are in line with the previous study.

Study 3 — desmedipham

The third study (RAR B.8.2.1.2/04, 1992) was performed according to EPA Provisional Chemical Fate
Guidelines 795.70 (1988) and OECD Draft TG: Photo transformation of chemicals in water, part A (1990)
and in compliance with GLP. Photodegradation was only observed in the photolysis solutions in synthetic
natural water, pH 4. No degradation occurred in the photolysis solutions in distilled water, pH 4 and in the
dark control solutions which is in line with the previous study. Therefore, the decay of desmedipham
observed in the synthetic natural water solutions is caused by indirect (sensitized) photodegradation only i.e.
the substance could undergo slow photodegradation in natural waters. Based on first order kinetics, the half-
life was calculated to be 106 hours in synthetic natural water with 95 % confidence.

Study 4 — desmedipham

The direct photolysis of desmedipham in water was studied (RAR B.8.2.1.2/06, 2004) according to the
OECD test guideline 316 (2008). For [phenoxy-ring-UL-**C]-desmedipham significant first order
degradation curves could be fitted through the data at pH 5 and at pH 7 in exposed solutions and dark
controls. Evaluation of the kinetic data revealed no indication of photolysis at pH 5 and at pH 7. For [aniline-
UL-*C]-desmedipham no photolysis was observed in buffer of pH 5. For pH 7, significant first order
degradation curves could be fitted through the data in exposed solutions and dark controls but evaluation of
the kinetic data revealed no indication of photolysis at pH 7.

Determination of photolysis at pH 7 and 9 was severely hampered by hydrolysis. The results with buffer
solutions with pH 7 and pH 9 showed high rate of hydrolysis which was at equal level in irradiated and dark
samples both with [aniline-UL-1“C]- and [phenoxy-ring-UL-C]-labelled desmedipham. Therefore, the study
suggests desmedipham being photolytically stable.

Study 5 — desmedipham & EHPC

The photolysis of [phenoxy-ring-UL-**C]-desmedipham in natural water was investigated (RAR
B.8.2.1.3/01, 2004). The study followed the OECD test guideline 316 (2008). Desmedipham was rapidly
degraded in natural water at 25 °C and there was no significant difference between the rate of degradation in
the light and in the dark. The recovered radioactivity in all cases was above 90 % (range 90.3 to 103.4 %).
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DTso and DTg values were calculated by applying a first order kinetic model. The DTsy values for
desmedipham in the irradiated experiments and irradiated experiments were 0.17 and 0.57 hours
(corresponding to 1.26 and 4.22 hours under solar conditions in Tokyo, Japan), respectively. The
corresponding DTy values in the irradiated and non-irradiated experiments were 0.27 and 0.89 hours
(corresponding to 2.00 and 6.59 hours under solar conditions), respectively.

The hydrolysis product of desmedipham was EHPC in both the irradiated and non-irradiated experiments.
EHPC is known to be stable for hydrolysis and hence the study can be used to assess the indirect photolysis
of EHPC. EHPC was stable under dark conditions but was further degraded in the light giving rise to
numerous photolysis products. The major photolysis product of EHPC was carbon dioxide (up to 38 % of
AR). In addition, one component, characterised as having molecular weight 123 but not identified despite
various efforts made, was formed at a concentration > 10 %. The DTso value of EHPC was 9.2 days and the
DT value was 30.6 days (both Tokyo spring daylight equivalents).

Photodegradation in water and quantum yield

The degree of photolytic degradation and the quantum yield of desmedipham were determined (RAR
B.8.2.1.2/07, 2002). Light absorption of desmedipham was determined by recording spectra in buffer
solutions of different pH (5, 7 and 9) and different acetonitrile concentrations (10, 50 and 100 %). The study
followed the OECD test guideline 316 (2008). There was no dependency of the UV/VIS-spectra of
desmedipham on pH or co-solvent concentration observed in the relevant wavelength range.

For the irradiations two different kinds of **C-labelled desmedipham were used in order to detect all known
degradation products, if they appeared. A mean rate constant kD of 1.27*10° s was determined assuming a
pseudo-first order kinetics for the photodecomposition process. This means a calculated half-life of about 6.4
days on experimental conditions. As a major product of photolysis EHPC was identified, amounting up to 19
% of AR. Further transformation products, which amounted to more than 10 % of AR, were observed by *C-
detection but could not be identified.

Based on the degradation rate constants and the molar absorption coefficients the quantum yield for direct
photolysis was calculated according to the OECD draft test guideline. A low mean quantum yield of ® =
0.00146 was calculated on the basis of UV adsorption data and the degradation kinetics determined from the
photodegradation study. The quantum yield is characteristic for a molecule and independent of the type of
the light source and of the concentration of the target compound. Therefore, extrapolations to environmental
scenarios and different concentrations are possible.

Environmental half-lives were predicted using a computer program based on a model developed by Frank
and Kldpffer. The molar absorption coefficients determined and the calculated quantum yield were used as
input and no dissipation processes other than photolysis were considered. The calculation was performed for
pure water. The calculated environmental half-lives of sunlight exposed top surface water layers (0-10 cm) at
52° North were between 10 days and 2.8 years, depending on the solar irradiance intensity at the respective
months. The estimated half-life varies between 15.6 to 22.0 days for a direct photodegradation during
periods of main use in spring and summer. The shortest half-life was calculated for June with 10.7 days
(medium values, assuming normal climate conditions).

Photodegradation in soil
Study 1 — desmedipham

The photolytic route and rate of degradation of [**C]-desmedipham (separately labelled in the aniline and
phenoxy ring) were studied (RAR B.8.1.1.3.1/04, 2003). The study was performed according to the OECD
draft test guideline “Photo transformation of chemicals on soil surfaces” (January 2002) but with a differing
temperature range (20 £ 5 °C instead of 20 + 2 °C). Test concentrations of 47.2 ug per test system were
applied. The mean recovery of applied radioactivity for both labels was acceptable (**C-aniline: 90.2 + 2.4 %
and C-phenoxy: 92.9 + 3.3 %). The degradate EHPC was found once; 4.5 % of AR. Aniline was not
detected in this study. Due to limited number of sampling points (n=3) for aniline labelled desmedipham no

99



CLH REPORT FOR DESMEDIPHAM (1S0O); ETHYL 3-
PHENYLCARBAMOYLOXYPHENYLCARBAMATE

kinetic evaluation was performed for the dark control and hence the effect of photolysis could not be
evaluated for aniline labelled desmedipham.

The kinetic evaluation was performed according to the FOCUS DegKinetics (2006). SFO DTso values of
37.9 and 78.3 days were obtained in irradiated and dark controls, respectively, for phenoxy labelled
desmedipham in the test system used and hence the DTso values indicate faster degradation in irradiated
samples compared to dark controls. A DTso value of 286.4 days for soil photolysis (dark minus irradiated)
was obtained at summer sunlight at 30° to 50° North

Study 2 — Desmedipham

The photolytic route and rate of degradation of [**C]-desmedipham (separately labelled in the aniline and
phenoxy ring) were studied (RAR B.8.1.1.3.1/05, 2004) on one soil under irradiation. The study was
performed according to the OECD draft test guideline “Photodegradation of chemicals on soil surfaces”
(January 2002), except that the temperature was higher (24 £ 2 °C) for the irradiated samples than
recommended (20 + 2 °C) in OECD TG. The application rate of the phenoxy labelled desmedipham was
0.221 mg/kg soil and for the aniline label 0.185 mg/soil (dry weight), respectively.

The mean recovery of applied radioactivity for both labels were also acceptable ([phenoxy-ring-UL-*C]-
desmedipham: 93.3 + 5.0 % and [aniline-UL-**C]-desmedipham: 98.0 + 4.1 %). The evaluation of the
degradation was performed according to the FOCUS DegKinetics Report (2006). DTs values of 439.7 and
566.1 days for phenoxy and aniline labelled desmedipham for soil photolysis was obtained at summer
sunlight at 30° to 50° North, respectively.

Photodegradation in air

The photochemical degradation of desmedipham in the atmosphere was estimated (RAR B.8.3.1/01, 1992)
with the Atkinson method. The estimation of its atmosphere half-life was based on the estimation of the
bimolecular OH radical rate constant. According the incremental method of Atkinson it was estimated to be
> 3.58 x 10! cm® molecule!s™. Assuming the global 24-hour average for the concentration of OH radicals
to be 5 x 10° molecules/cm?, this value corresponds to a maximum half-life of 10.8 h for the photochemical-
oxidative degradation of desmedipham in air.

11.1.5  Conclusion on rapid degradability

A ready biodegradability test (OECD test guideline 301D “Closed-Bottle-Test”) showed 21 % of
desmedipham degrading after 28 days. This indicates desmedipham being not readily biodegradable as the
pass level criteria of ready biogradation test (70 % of DOC removal or 60 % of theoretical oxygen demand)
within 28 days was not reached.

Based on the simulation test in surface water (OECD test guideline 309 “Simulation biodegradation test”),
the calculated half-lives for desmedipham ranged from 6 minutes to 3 hours in natural surface water systems.
For degradate diphenyl urea, DTso value of 2.7 days was obtained. However, DTso values for degradate
aniline were from 34.9 to 75.9 days.

According to hydrolysis tests (OECD test guideline 111 “Hydrolysis as a function of pH”), desmedipham is
hydrolytically stable under acidic conditions (DTsy from 4884 to 351 days at pH 4) but the hydrolytic
degradation will be rapid (DTso from 14 minutes to 26 hours at 20 °C) in neutral and alkaline (pH 6-9)
environments such as many natural waters. However, the test results also suggest that the desmedipham
degradation products, aniline and EHPC, do not hydrolyse as their concentration increased towards the end
of the studies.

The studies on degradation of desmedipham in water/sediment systems support the beforementioned
observations for desmedipham and its degradation products. Based on the degradation results of soil
degradation studies, desmedipham DTso ranged from 3.7 to 127.2 days in soil under aerobic conditions. In
the inherent biodegradation test (OECD test guideline 302C "Modified Miti-test (11)"), 45 % degradation
of desmedipham was achieved after 28 days. Furthermore, photodegradation of desmedipham was
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measured being insignificant in water and soil. For the degradate EHPC, a photodegradation DTsy value of
9.2 days was determined in water.

11.2 Environmental transformation of metals or inorganic metals compounds
Not relevant for the classification proposal.

11.3 Environmental fate and other relevant information

A brief summary of relevant studies on environmental fate, listed in the Renewal Assessment Report
(RAR), is reported below. Only the information considered adequate, reliable and relevant for the
classification proposal of desmedipham has been included.

Table 41: Summary of relevant information on environmental fate and other relevant
information

Method | Results | Remarks | Reference

Environmental distribution

Adsorption/desorption — desmedipham

OECD TG 106: | Desmedipham adsorption | The mobility of desmedipham | 2012

Adsorption — | constants in in soil based on Kr and/or Koc

Desorption Using a | Soil type Ks* Koc 1/n | values can be classified as | RAR B.8.1.3.1.1/04

Batch Equilibrium (mL/g) (mL/qg) immobile for adsorption and

Method (2000) AX 99.49 5236 0.824 | desorption. M-443682-01-1
HF 77.39 4300 0.818

[aniline-UL-4C]- HN 140.97 5035 0.829

desmedipham (specific | WW 86.92 4139 0.849

activity: 3.91 MBg/mg | DD 95.44 1909 0.869

and radiochemical

purity > 98 %) *K¢ = Freundlich adsorption
coefficient

GLP compliant

Desmedipham desorption

constants in

Soil type Ky Ko 1/n
(mL/g) (mL/g)

AX 150.30 7910 0.836

HF not evaluated*

HN 187.89 6710 0.841

ww 124.09 5909 0.861

DD not evaluated*

* test item not regarded stable
enough in soil

Adsorption/desorption — degradate EHPC

OECD TG 106: | Desmedipham adsorption | Four test soils of European | 1997

Adsorption — | constants in origin (The Netherlands) were

Desorption Using a | Soil type Kg* Koc 1/n | used, considered representative | RAR B.8.1.3.1.2/03

Batch Equilibrium (mL/g) (mL/qg) for agricultural soils and

Method (2000) * Soil | 0.854 81.7 0.749 | differing in their physico- | M-493974-01-1
Soil Il 1.68 160.5 0.782 [ chemical properties.

[phenyl-UL-4C]- Soil 111 0.617 59.1 0.781

EHPC (specific | Soil IV 0.352 43.3 0.888

activity: 618

MBg/mmol and | *K; = Freundlich adsorption

radiochemical purity > | coefficient

97.4 %)

EHPC desorption screening
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Method Results Remarks Reference
GLP compliant test results in
Soil | 25.9 %
Soil 11 50.6 %
Soil 111 56.8 %
Soil IV~ 81.2%
Adsorption/desorption — degradate aniline
Method not specified Koc value of 410 mL/g (Kom = | In the European Union Risk | 2004

Non GLP

238 mL/g) was empirically
derived.

Assessment Report of Aniline
the adsorption behaviour of
aniline was summarised based
on several publications.

RAR B.8.1.3.1.2/04

M-492497-01-1

Adsorption/desorption —

degradate phenyl urethane

OECD TG 106:
Adsorption -
Desorption Using a
Batch Equilibrium
Method (2000)

Unlabelled phenyl
urethane (chemical
purity 99.9 %)

GLP compliant

Phenyl urethane adsorption
constants in

Soil type Kg* Ko 1/n
(mL/g) (mL/g)
AXXA 1634 90.8 0.838
HH 2.147 102.2 0.802
DD 6.217 132.3 0.852
wWw 1193 56.8 0.950

*Kt = Freundlich adsorption
coefficient

The adsorption behaviour of
phenyl urethane (N-phenyl
carbamic acid ethyl ester) was
studied in four sterilized (y-
irradiated) soils:

AXXA =
(Monheim)
HH = silt loam (Burscheid)
DD = clay loam (Blankheim)
WW = sandy loam (Monheim)

sandy  loam

2014

RAR B.8.1.3.1.2/05

M-503279-01-1

Volatilisation

Laboratory volatilisation

studies

OECD TG 104:
Vapour Pressure
Curve: Vapour
Pressure Balance
(1981)

Desmedipham
technical (chemical
purity 99.6 %)

GLP compliant

Vapour pressure of

desmedipham:

1x108Paat20°C
4x10®Paat 25 °C
1x107Paat30°C

Based on the low vapour
pressure, no significant
volatilisation is expected.

1990

RAR B.2.2/01

M-146570-01-1

Henry’s law constant
Desmedipham
technical (chemical
purity 99.6 %)

Non GLP

54 x 107 Pa m® mol? (in
distilled water, final pH =
6.2) at 20 °C

Based on the low Henry’s law
constant, no significant
volatilisation is expected.

2012

RAR B.2.2/02

M-443774-01-1

Plant and soil volatilisation studies

BBA Guideline Part
IV. 6-1: Testing the
volatility behaviour
and the fate of plant
protection products in
the air (1990)

[phenoxy-UL-*C]-
desmedipham (specific
activity: 50.17 pCi/mg
and radiochemical
purity > 99 %)

Amount of test substance
recovered after 24 hours from:

soil samples: 102 + 11 %
plant samples: 97 £ 1.7 %

Less than 20 % of the test
substance evaporated in both
experiments within 24 hours
under the test conditions.

1994

RAR B.8.3.1/02

M-147033-01-1
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Method Results Remarks Reference

GLP compliant

BBA Guideline Part | Amount of test substance | Compared with the previous | 1995

IV. 6-1: Testing the
volatility behaviour
and the fate of plant
protection products in
the air (1990)

[phenoxy-UL-*C]-
desmedipham (specific
activity: 50.17 pCi/mg
and radiochemical
purity > 99 %)

GLP compliant

recovered after 24 hours from:

soil samples: 91.2 £ 9.3 %
plant samples: 99.2 + 4.0 %

study, the higher application
amount and lower relative
humidity did not increase the
volatility of desmedipham.

RAR B.8.3.1/03

M-147029-01-1

BBA Guideline Part
IV. 6-1: Testing the
volatility behaviour
and the fate of plant
protection products in

91 % of test substance was
recovered after 24 hours from
plant leaves which equals
volatilisation rate of 9 %o.

Compared with the previous
studies, the lower application
amount did not increase the
volatility of desmedipham.

2005

RAR B.8.3.1/04

M-494053-01-1

the air (1990)

[phenoxy-UL-*C]-
desmedipham (specific
activity: 370 kBg/mg
and radiochemical
purity > 94.3 %)

GLP compliant

* According to the RAR, the study was conducted generally in line with the test method.

11.3.1  Summary of data/information on environmental fate and other relevant information

In the RAR, four studies on adsorption and desorption in soils were considered valid for desmedipham and
its degradation products. Desmedipham is considered being immobile for adsorption and desorption in soil
based on Koc (mean 4123.6 mL/g) values. Considering the mean Koc values of 86.2 mL/g and 94.6 mL/g
measured from degradates EHPC and phenyl urethane, respectively, it is assumed that the degradates are
mobile to moderately mobile in the tested soils. Also, degradate aniline is assumed being moderately mobile
with highest Koc value of 410 mL/g.

Based on the very low vapour pressure (1 x 10® Pa, 20 °C) and low Henry’s law constant (5.4 x 107 Pa m?
mol?), desmedipham is virtually non-volatile and, therefore, significant exposure to air is not to be expected.
However, there are also three field volatilization studies on desmedipham were provided in the RAR.
Desmedipham was applied at rate of 0.125 — 1.0 kg/ha at relative humidity 24 — 50 %. Less than 20 % of the
test substance evaporated within 24 hours under the test conditions.

The endpoints are presented in table (Table 41) above and the studies are summarized below. However, these
results do not impact the degradation classification. Therefore, no further investigations of the data is needed.

Environmental distribution
Adsorption/desorption
Study 1 — desmedipham
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The adsorption/desorption behaviour of [**C-UL-aniline]-desmedipham was studied (RAR B.8.1.3.1.1/04,
2012) in the five different German soils: Laacher Hof AXXa (AX, sandy loam), Hoefchen am Hohenseh
(HF, silt loam), Hanscheiderhof (HN, silt loam), Dollendorf Il (DD, loam) and Laacher Hof Wurmwiese
(WW, sandy loam) using the batch equilibrium method. The study was performed in line with OECD test
guideline 106 (2000) and US EPA: OPPTS 835.1230 (2008). The recovery of the applied radioactivity for all
concentrations and soils was in the range of 88.8 to 94.3 % of AR (mean 92.5 % of AR).

The adsorption parameters were calculated using the Freundlich adsorption isotherm. The adsorption
constants Krads) of desmedipham for the five test soils calculated based on the Freundlich isotherms ranged
from 77.393 to 140.965 mL/g (mean 100.040 mL/g). The respective Kocds) Values were in the range of
1908.7 and 5236.3 mL/g (mean 4123.6 mL/g). The Freundlich exponents 1/n were in the range of 0.8177 to
0.8689 (mean 0.84).

Study 2 - EHPC

The adsorption/desorption behaviour of phenyl labelled EHPC was determined (RAR B.8.1.3.1.2/03, 1997)
in four soils of European origin (The Netherlands) in the dark using the batch equilibrium method. The study
was performed in line with OECD test guideline 106 (2000). The parental mass balances were within the
range of 97 to 102 % of AR in soils.

The adsorption constants Krads) 0f EHPC for the four test soils calculated based on the Freundlich isotherms
ranged from 0.352 to 1.68 mL/g with corresponding values related to organic carbon (Kocads)) to range from
43.3 to 160.5 mL/g (arithmetic mean: 86.2 mL/g). Values for the Freundlich exponent of adsorption 1/n
ranged from 0.749 to 0.888. Desorption of EHPC was evaluated during the screening test. The percentage of
desorption ranged from 25.9 to 81.2 % and from 18.8 to 74.1 % were not desorbed.

Study 3 — aniline

In the European Union Risk Assessment Report of Aniline (RAR B.8.1.3.1.2/04, 2004), the adsorption
behaviour of aniline was summarised based on several publications. In the report, an empirically derived Koc
value of 410 mL/g is reported which is used in PEC calculations. This is based on a study (Pillai et al., 1982)
described as following: in a distribution experiment with radiolabelled aniline (6 concentrations, 0.0317-10
ppm), the radioactivity was measured in the supernatant water phase and the Freundlich adsorption constants
were determined. Equilibrium was reached in nonsterile soils within 60 h, but was not attained in sterile soils
by 120 h. With 2 nonsterile soils Ko values of 310 resp. 910 mL/g were calculated, while the values
decreased to 130 resp. 410 mL/g when the same soils were autoclaved before the experiment. Aniline is
degraded partially before adsorption, and the distribution constants for the degradation products
(azobenzene, azoxybenzene and phenazine) are much higher; therefore, the constants determined in
nonsterile soils seem to be overestimated.

The validity of the study Pillai et al. 1982 cannot be assessed based on the EU report. However, aniline was
not found as a major degradation product in soil degradation study with aniline labelled desmedipham in two
soils (Bruehl, R., 1978).

Study 4 — phenyl urethane

The adsorption behaviour of phenyl urethane (N-phenyl carbamic acid ethyl ester) was studied (RAR
B.8.1.3.1.2/04, 2004) in four soils in batch equilibrium. Phenyl urethane was applied at concentrations of 1.0,
0.5, 0.1, 0.05 and 0.01 mg/L in aqueous 0.01 M CaCl; solution. The study was performed in line with OECD
test guideline 106 (2000). Parental mass balances were established for all soils and varied between 94 and 98
% of AR and in sterile soils (y-irradiated) between 94 and 99 % of AR. Adsorption was found to be in the
range of 28.8 to 45.9 % for soil A, 31.7 to 57.5 % for soil B, 35.2 to 46.3 % for soil C and 19.4 to 28.2 % for
soil D. Freundlich adsorption coefficients (Kras) were in the range of 1.193 to 6.217 mL/g with
corresponding adsorption constant Kocwds) Values ranging between 56.8 to 132.3 mL/g. The Freundlich
exponent 1/n ranged from 0.802 to 0.950 (mean 0.861). The Freundlich exponents of the adsorption
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isotherms (1/n 0.802 to 0.950) indicated a slightly non-linear adsorption behaviour over a concentration
range of two orders of magnitude (from 0.01 to 1 mg/L).

Volatilisation
Laboratory volatilisation studies

Based on the very low vapour pressure (1 x 10 Pa, 20 °C) obtained from laboratory volatility study (RAR
B.2.2/01, 1990) and low Henry’s law constant (5.4 x 10”7 Pa m* mol™) (RAR B.2.2/02, 2012), desmedipham
is virtually non-volatile. Therefore, significant exposure to air is not to be expected.

Volatilisation from soil and plant surface
Study 1 — desmedipham

The rate of volatilisation of *C-labelled desmedipham from bare soil and plant surface of Dwarf Bean
(Phaseolus vulgaris) was studied (RAR B.8.3.1/02, 1994). The study was performed according to the BBA,
Part IV, 6-1. Soil and dwarf beans were sprayed with Kemifam D FL formulation (0.46 kg as/ha, considered
as worst case application of desmedipham). The mean total recovery was 102 + 11 % of AR and 97 = 1.7 %
of AR in soil and plant samples, respectively. Less than 20 % of the test substance evaporated in both
experiments within 24 hours under the test conditions.

Study 2 — desmedipham

Studying the rate of volatilisation of “C-labelled desmedipham from bare soil and plant surface Dwarf Bean
(Phaseolus vulgaris) was continued in the second study. The second study (RAR B.8.3.1/03, 1995) was
performed according to the BBA, Part 1V, 6-1. The soil and dwarf beans were dosed with 0.98 kg as/ha using
Kemifam D FL formulation. The mean total recovery was 91.2 £ 9.3 % of AR and 99.2 + 4.0 % of AR in soil
and plant samples, respectively. Less than 20 % of the test substance evaporated in both experiments within
24 hours under the test conditions. Compared with the previous study, the higher application amount and
lower relative humidity did not increase the volatility of desmedipham.

Volatilisation from plant surface
Study 3 — desmedipham

The rate of volatilisation of desmedipham applied to Dwarf Bean (Phaseolus vulgaris) was determined
(RAR B.8.3.1/04, 2005) for the test item desmedipham/ethofumesate/phenmedipham 21/128/62 g/L EC was
studied. The study was performed according to the BBA, Part 1V, 6-1. Application rate of desmedipham was
0.125 kg/ha with water amount of 400 L/ha. The study was performed according to the BBA, Part 1V, 6-1.

The volatilisation of *C desmedipham after spray application of desmedipham/ethofumesate/
phenmedipham 21/128/62 g/L EC from plant leaves was determined to be 9 % after 24 h. Thus, volatilisation
effects are considered to be negligible under test conditions. Compared with the previous studies, the lower
application amount did not increase the volatility of desmedipham.

11.4 Bioaccumulation

A brief summary of relevant studies on bioaccumulation, listed in the Renewal Assessment Report (RAR), is
reported below. Only the information considered adequate, reliable and relevant for the classification
proposal of desmedipham has been included.
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Table 42: Summary of relevant information on bioaccumulation

Method | Results | Remarks | Reference

Measured partition coefficient and bioaccumulation test data

OECD TG 107: | N-octanol/water partition | The partition coefficient was | 2016

Partition coefficient determined at pH 4 only

Coefficient (n- | of Desmedipham: due to the lack of stability above | RAR B.2.7/01

octanol/water):
Shake Flask
Method (1995)

Desmedipham
technical
(chemical
99.6 %)

purity

GLP compliant

log Pow =3.5at 23 °C

pH 7.

M-557369-01-1

OECD TG 117:
Partition
Coefficient
octanol/water):

(n-

N-octanol/water
coefficient
of EHPC (AE F132319):

partition

log Pow=0.87 at 40 °C
Pow =7.48 at 40 °C

Acceptable.

2004

RAR B.2.7/01

M-233831-01-1

HLPC method
(1995)

EHPC technical
(chemical  purity
99.0 %)

GLP compliant
OECD TG 107:
Partition
Coefficient (n-

octanol/water):
Shake Flask
Method (1995)

N-octanol/water
coefficient
of aniline (M15):

partition

log Pow=0.9 at 20 °C

Acceptable. The partition
coefficient of the

M15 (aniline)

cited in the AIR dossier
is the one considered in
the European Union risk
assessment report of

2004

RAR B.2.7/01

M-492497-01-1

Aniline technical aniline.

(chemical purity >

99.5 %)

Non GLP

OECD TG 117: | N-octanol/water partition | Acceptable. 2006

Partition coefficient

Coefficient (n- | of phenol (M16): RAR B.2.7/01
octanol/water):

HLPC method | log Pow = 1.47 at 20 °C M-491666-01-1
(1995)

Phenol technical

(chemical purity >

99.8 %)

Non GLP

OECD TG 117: | N-octanol/water partition | Acceptable. The analysis was | 2014

Partition coefficient conducted at pH 5, 7 and 9.

Coefficient  (n- | of diphenyl urea (AE F132317, RAR B.2.7/01
octanol/water): M17):

HLPC method M-485127-01-1

(1995)

log Pow =2.3at 25 °C
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Method Results Remarks Reference
Pow =200 at 25 °
Diphenyl urea
technical
(chemical purity
99.8 %)
GLP compliant
US EPA-FIFRA: | The whole fish BCF value of 78 | Mean recovery data for “C- | 1993 & 2017
OPP 165-4: | L/kg was calculated by the BIO- | desmedipham in tissue sample
Laboratory FAC model in Lepomis | oxidations were 99 % for fillet, 98 | RAR B.9.2.2.3/01 &
Studies of | macrochirus (bluegill sunfish) at | % for whole fish, and 98 % for | RAR B.9.2.2.3/03
Pesticide 0.06 mg/L concentration. viscera (**C-Benzoic acid was used
Accumulation in to determine oxidizer efficiency). M-146924-01-1 &
Fish(1982) M-578715-01-1

[aniline-UL-*4C]-
desmedipham
(specific activity:
3.18 MBg/mg and
radiochemical
purity 98.0 %)

GLP compliant

However, there was no attempt to
characterise the radioactivity in
water and the metabolites and
degradation products were analysed
only in fish tissues. Therefore, the
results mainly represent the
bioaccumulation potential of the
two degradates, EHPC (M2) and
N-(3-hydroxyphenyl)-acetamide
(M3), and it is not possible to
reassess the BCF of desmedipham
from this study.

OECD TG 305E:
Bioaccumulation:
Flow-through Fish
Test (1981)

[phenoxy-UL-
14c]_
desmedipham
(specific activity:
50.17 pCi/mg and
radiochemical
purity > 97 %)

GLP compliant

Original ~ desmedipham BCF
values in Oncorhynchus mykiss

(rainbow trout) at

low conc. (6.2 pg/L): 157.3 L/kg
high conc. (62 pg/L): 147.7 L/kg

Reassessed desmedipham BCF
values in

low concentration: 333.9 L/kg
high concentration: 317.7 L/kg

The mean  measured total
radioactive recovery in test water
was near nominal (98.9-104 %).

The BCF factor was calculated
from the  concentration  of
radioactivity in the fish or fish parts
at plateau level (Cs) related to the
average concentration of parent
equivalents in water (Cy) during
exposure using the formula: BCF =
Cf / CW.

Reassessed BCF values were based
on the lowest measured
concentrations of DMP (47.1 and
46.5 % of AR for the low and the
high concentration, respectively) of
in water. The new BCF values,
reflecting full  bioconcentration
potential of DMP, were calculated
by dividing the original BCF values
with 0.471 and 0.465 for the low
and the high concentration,
respectively.

1994 & 2017

RAR B.9.2.2.3/02 &
RAR B.9.2.2.3/03

M-147020-01-1 &
M-578715-01-1

Key study

OECD TG 305:
Bioconcentration:
Flow-through Fish
Test (1996)

[aniline-UL-*C]-
desmedipham
(specific activity:

Desmedipham BCFss values in
Oncorhynchus mykiss
(rainbow trout) at

low conc. (100 pg/L): 64 L/kg
high conc. (500 pg/L): 65 L/kg

The uptake rate constant (k1), the
depuration rate constant (k2), the
resulting BCF and the steady state
bioconcentration factor (BCFss)
were calculated using data for the
parent compound in whole fish.

2004
RAR B.9.2.2.3/03
M-587443-01-1

Key study
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Method Results Remarks Reference

53 mCi/mmol and
radiochemical
purity > 99.5 %)

GLP compliant

11.4.1 Estimated bioaccumulation
No studies available.

11.4.2  Measured partition coefficient and bioaccumulation test data

Three bioaccumulation studies and one re-evaluation report were included in the RAR. The studies were
conducted generally in line with the OECD test guideline 305 “Bioaccumulation in Fish: Aqueous and
Dietary Exposure* (2012). One of the studies was considered valid in the RAR for the determination of
bioaccumulation and two were used as supporting data. Studies resulted in maximum steady state
bioconcentration factors (BCFss) of 64 and 333.9 L/kg in whole fish (no growth correction or lipid
normalisation applied) at concentrations of 100 and 6.4 pg/l, respectively. Experimentally derived BCF
values are preferred for classification purposes of bioaccumulation.

The log Pow for desmedipham and its degradates partition coefficients were estimated by conducting tests
according to OECD test guidelines 107 and 117 (RAR B.2.7/01, 2004-2016). The study considered valid on
partition coefficient n-octanol/water of desmedipham resulted in log Pow value of 3.5. Desmedipham
degradation products EHPC (log Pow = 0.87), aniline (log Pow = 0.9), phenol (log Pow = 1.47) and
diphenyl urea (log Pow = 2.3) are not considered as bioaccumulative as their log Pow does not exceed 3.
Experimentally derived partition coefficients are considered as supportive type of data for classification
purposes of bioaccumulation.

The endpoints are presented in table (Table 42) above and the studies are summarized below.

Study 1 — desmedipham

In the first study (RAR B.9.2.2.3/01, 1993 & B.9.2.2.3/04, 2017), the bioaccumulation of desmedipham was
tested with 240 fish (Lepomis macrochirus; bluegill sunfish) exposed for 10 days at test concentration of 0,6
mg/L followed by a 7-days depuration period. The study was conducted according test guideline OPP 165-4:
Laboratory Studies of Pesticide Accumulation in Fish (1982). However, also the validity criteria for the
updated OECD test guideline 305 (2012) were met: the water temperature variation was less than = 2 °C, the
concentration of dissolved oxygen did not fall below 60 % saturation and no mortality was reported in any
test group or control. The concentrations of the test solutions as parent equivalents were 0.056 = 0.0022 mg
equivalents/L (average 93 % of nominal 0.06 mg/kg). Mean recovery data for **C-desmedipham in tissue
sample oxidations were 99 % for fillet, 98 % for whole fish, and 98 % for viscera (**C-Benzoic acid was
used to determine oxidizer efficiency).

Uptake plateau phase was achieved by day 4. Tissue concentrations were 1.1 mg/kg in edibles, 8.9 mg/kg in
non-edibles and 5.6 mg/kg in whole fish after 10 days. These values correspond to day 10 bioconcentration
factors of 20 x, 77 x and 159 x for the fillet, whole fish and viscera, respectively. Daily BCF values for the
uptake phase of the study ranged from 2.1 to 20 for fillet, 6.3 to 98 for whole fish, and 10 to 159 for viscera.
Radio analysis of fish throughout the depuration period indicated 90, 91, and 93 % depuration from fillet,
whole fish, and viscera, respectively, within 7 days.

This method estimated the uptake rate constant (ki) mg/kg fish/mg/L water/day of 48 + 6.4, first day
depuration rate constant (kz) of 0.62 £ 0.08, time for 50 % depuration of 1.1 + 0.14 days, bioconcentration
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factor (BCF) of 78 + 14 and a time to reach 90 % of steady state 3.7 + 0.48 days. The BIOFAC calculated
BCF value was 96 % of the observed mean whole fish bioconcentration factor of 81 x for days 4, 7 and 10.

In the degradation product study, most of the residues were extractable and could be identified before and
after hydrolysis with B-glucuronidase. A small amount of parent compound was recovered in a conjugated
form. The principal tissue residues were identified as EHPC (M2) and N-(3-hydroxyphenyl)-acetamide
(M3), which were present both in free and conjugated, possibly as glucuronides.

Since the active substance was almost totally hydrolysed in the study and the results mainly represent the
bioaccumulation potential of the two degradation products, the BCF value could not be calculated based on
desmedipham only. However, an attempt to recalculate the BCF on the concentration of DMP only was
made but as radioactivity in water was not characterised in the study and the metabolites and degradation
products were analysed only in fish tissues, it was impossible to re-assess the BCF of desmedipham from this
study. Therefore, the study is considered as supporting information only.

Study 2 — desmedipham

In the second study (RAR 8.2.2.3/02, 1994 & B.9.2.2.3/04, 1993), the bioaccumulation of desmedipham was
tested with 75 fish in 6.2 w/L group, 73 fish in 62 ug/L group and 25 fish in control group. The fish
(Oncorhynchus mykiss; Rainbow trout) were exposed for 7 days in a flow-through system followed by a 14-
day depuration period. Temperature was 15.3-17.0 °C, pH 7.7-8.1 and oxygen concentration 7.0 to 9.2 mg/L.
Fish samples were taken after 0.4, 1.2, 2.3, 5 and 7 days of exposure (6 fish each time) and after 1, 3, 7, 10
and 14 days of depuration (3-6 fish each time). Whole fish were analysed for total activity by LSC. Non-
edible and edible parts were analysed by TLC. Water samples were analysed for total *C-activity by LSC
and for the parent by TLC. The study was generally in line with the OECD test guideline 305E (1981).
However, also the validity criteria for the updated OECD test guideline 305 (2012) were met: the water
temperature variation was less than + 2 °C, the concentration of dissolved oxygen did not fall below 60 %
saturation and no mortality was reported in any test group or control.

At the low dose level, plateau levels in edibles, non-edibles as well as whole fish were reached within 5 days
amounting to plateau values of 0.292, 1.878 and 1.016 pg parent equivalents/g, respectively. Thereafter,
radioactivity was depurated from fish and fish parts during 14 days with half-lives of 10.6 to 11.5 hours
(non-edibles, whole fish) and 3.9 days (edibles). At the end of the depuration period (14 days),
concentrations ranged from 0.057 to 0.095 pg/g. At the high dose, plateau levels for edibles, non-edibles and
whole fish were reached within 5 days, amounting to plateau values of 2.320, 13.989 and 9.060 ug parent
equivalents/g, respectively. Thereafter, as compared to the low dose, about the same depuration half-lives of
10.9 to 24.5 hours for non-edibles and whole fish as well as 2.9 days for edibles were obtained.
Concentrations decreased to 0.360-0.588 ug/g at the end of the depuration period.

The mean measured total radioactive recovery in test water was near nominal (98.9-104 %). Desmedipham
concentrations varied between 47.1 and 78.3 % in the lower dose level and between 46.5 and 79.9 % in the
higher dose level. Besides desmedipham, at least four degradation products were detected of which
bisphenylurea was tentatively identified. BCF values calculated in fish as a whole were 157.3 and 147.7 at
concentrations of 6.2 and 62 pg/L, respectively.

Since the active substance concentrations were within 46-80 % of nominal, the results represent the
bioaccumulation potential of desmedipham and its degradation products. However, the study has been re-
evaluated to calculate the BCF on the concentration of DMP only. DMP accounted for 47.1 to 78.3 % of AR
in the low exposure concentration and for 46.5 to 79.9 % of AR in the high exposure concentration. In order
to reflect the bioconcentration potential of DMP more accurately, the BCF was based on the lowest measured
concentration of DMP in water.

The recalculated BCF values are considered worst-case values for DMP due to the fact that they are based on
the lowest measured concentrations of the parent substance in water and, secondly, an unknown amount of
the residues measured in fish may be the result of the bioconcentration of the degradation products formed in
water. Based on this conservative approach, i.e. minimizing the concentration in water and maximising the
concentration in fish, results yield worst-case BCF values at steady state in the range of 317.7 — 333.9 L/kg
in whole fish.
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Study 3 — desmedipham

In the third study (RAR B.9.2.2.3/03, 2004), the bioaccumulation of desmedipham was tested with 85 fish
(Oncorhynchus mykiss; rainbow trout) at nominal test concentrations of 100 and 500 pug/L. The control group
were exposed for 3 days in a flow-through system followed by a 5-6-day depuration period. Temperature
was 13.2-15.2 °C, pH 6.3-7.1 and oxygen saturation > 60 %. Fish samples were taken after 0, 1, 2, 4, 14, 26,
36 and 48 hours of exposure (4 fish each time; except 6 fish at 48 hours). Because four fish became affected
(thumbling) at nominally 500 pg/L during the third day, the uptake phase was stopped earlier for the test
concentration and the affected fish excluded from the evaluation. After 72 hours, 55 fish were transferred to
new aquaria for depuration phase. 4 to 6 fish were sampled during depuration phase at each time. All
samples were analysed for total radioactivity and desmedipham concentrations by HPLC.

The study was generally in line with the old OECD test guideline 305 (1996). However, some of the validity
criteria for the updated OECD test guideline 305 (2012) were met as well: the water temperature variation
was less than + 2 °C, the concentration of dissolved oxygen did not fall below 60 % saturation. However, 6
of 85 fish (7 %) were dead in the control vessel and 18 fish (21 %) at 100 pg/L were dead. Because there
were absolutely no signs of intoxication of fish in both vessels until the evening of the fourth day (82 hours),
it is assumed that a temporary dosing problem of phosphoric acid or dilution water in the night was
responsible for the mortality. However, the pH measurement after 96 hours did not indicate a dosing problem
(any longer). In spite of the low pH, test item concentrations in water remained constant only for 48 hours at
mean measured concentrations (range) of 110 (100-125) ug/L and 315 (288-384) pg/L. After 48 hours,
radioactivity in the water indicated constant dosing, but desmedipham was obviously degraded. Since
according to the OECD test guideline 305 valid results can only be obtained with stable substances,
bioconcentration can only be determined when based on the first 48 hours of the test and the depuration
phase.

The concentrations of the active substance were within = 20 % of nominal and the results were calculated
over the period where the validity criteria were met. Hence the results represent the bioaccumulation
potential of desmedipham. The uptake rate constant (k1), the depuration rate constant (kz), the resulting BCF
and the steady state bioconcentration factor (BCFss) were calculated using data for the parent compound in
whole fish. In this study, it was assumed that the steady state was reached if three successive Cf values
varied by less than 20 %. Maximum and minimum values of the three last measurements before and
including 48 hours varied by less the 20 % of the maximum values, which is in correspondence to the
definition of the steady state in the OECD test guideline 305. Thus, the BCFss was calculated by dividing the
mean of the 26, 36, and 48 h values for desmedipham in fish (ug/kg) by the mean of the corresponding
concentrations in the water (ug/L). Results were similar at both nominal concentrations of 100 and 500 pg/L,
ie. resulting BCFss values 64 and 65 L/kg, respectively. In order to assess total bioconcentration of
degradation products, BCFss value of 72 was calculated for the total radioactivity in fish.

11.4.3 Conclusion on bioaccumulation

The log Kow value for desmedipham (3.5) and for the degradation products aniline (0.9), EHPC (0.87),
phenyl (1.47) and diphenyl urea (2.3) were measured according to OECD test guidelines 107 and 117. In
the experimental studies according to the OECD test guideline 305 “Bioconcentration: Flow-through Fish
Test” (1996), the highest BCFss values in whole fish for desmedipham only was 65 L/kg and for
desmedipham and the degradates was 333.9 L/kg (as determined from *C-labelled compounds).
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11.5 Acute aquatic hazard

Evaluation of acute aquatic hazard for desmedipham is based on studies which are considered valid in
the Renewal Assessment Report (2017) of desmedipham (RAR annexed to this CLH proposal). All
valid studies are presented in the table below and relevant studies for the classification purpose are
also summarised below. More details can be found in the annexed RAR.

Table 43: Summary of relevant information on acute aquatic toxicity

Method Species Test material Results! Remarks Reference
Acute toxicity to fish - Desmedipham
OECD 203; | Cyprinus carpio Desmedipham technical | LCso 4.83 mg/L with a 95 Deviation 2004, 2017
. . % confidence interval from | from the
- 0, - -
Static (common carp) Purity 98.2 % w/w 1.96-11.9 mg as./L guideline not M-232623
renewal ified 01-1
. (based on geometric mean specttie
(daily) measured concentrations of | Fulfilled the (';/1'_5194667'
96 h desmedipham) validity
GLP criteria OECD | RAR
203 (1992) B.9.2.1/06
Endpoint mortality, LCso
OECD 203 Oncorhynchus Desmedipham technical | LCso 1.41 mg a.s./L Deviation not | 2016
Static- g‘gﬁgs (rainbow Purity 98.9 % w/w (based on geometric mean specified M-564890-
renewal measured concentrations of | Fulfilled the 01-1
(daily) desmedipham) validity RAR
criteria OECD
96 h 203 (1992) B.9.2.1/14
GLP Endpoint mortality, LCso
Key study
Acute toxicity to fish — degradate EHPC
OECD 203; | Oncorhynchus EHPC (ethyl-3- LCso 42 mgl/l Deviation 2000
(L)J?: SEPPF,)A mykiss hydroxyphenylcarbamate (based on nominal fr&g]e:ih:e - M-197805-
, (rainbow trout) Purity 97.7 % w/w concentrations as measured | JU'9€’ 01-1
850.1075 . specified.
EHPC concentrations were RAR
Static- within 20 % of nominal) Fullfilled the B.9.2.1/07
renewal validity e
(daily) criteria OECD
y Endpoint mortality, LCse | TG 203 (1992)
96 h
GLP
OECD 203 Oncorhynchus EHPC (ethyl-3- LCso 44 mg/l Deviation 1998
(1992) mykiss hydroxyphenylcarbamate (based on nominal frl?ir(?e:ih:e - M-494068-
Static (rainbow trout) Purity > 99 % w/w concentrations as measured S ecified 01-1
EHPC concentrations were P '
96 h A . . RAR
within 20 % of nominal) Fulfilled the B.9.21/09
GLP validity e
criteria OECD
Endpoint mortality, LCso TG 203 (1992)
OECD 203 Danio rerio EHPC (ethyl-3- LCso 113 mg/I Deviation 2003
hydroxyphenylcarbamate . from the
(based on nominal quideline not M-494065-
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Static (zebra fish) Purity 95.7 — 98.8 % concentrations as measured | specified. 01-1
wiw EHPC concentrations were .
%h within 20 % of nominal) FUI.f'I.Ied the RAR
GLP validity B.9.2.1/10
criteria OECD
Endpoint mortality, LCso TG 203 (1992)
FIFRA 72-1, | Pimephales EHPC (ethyl-3- LCso 73.1 mg/l Guidelines 2013
OPPTS promelas hydroxyphenylcarbamate (based on mean measured were M-460190-
850.1075, (fathead minnow) Purity 99.4 % w/w concentrations) harmonized 02-1
OECD 203 y=aa for various test
Static p_arameters RAR
Endooint mortality. LC (i.e. B.9.2.1/11
96 h ndpomnt mortafity, L-tso temperature,
light, etc.) to
achieve
GLP optimal
environmental
conditions for
the test
organisms.
Fulfilled the
validity
criteria OECD
TG 203 (1992)
Acute toxicity to fish — degradate Aniline
No Oncorhynchus Aniline LCso 10.6 mg/l Concentrations | 1982
mformatlgn mykiss (based on nominal of_ an_lllne Were | \ 1 socaca.
on guideline . - within 20 % of
(rainbow trout) . . concentrations as the mean . 01-1
or GLP No information on the . . nominal,
purity concentration of aniline Rainbow RAR
- 1ithi 0,
E?gx h rs]?%eigavl\;lthln 20 % of trouts were B.9.2.1/12
g smaller (2.9 +
96 h 0.3 cm) than
. . recommended
Endpoint mortality, LCso by the
guideline (5.0
+1.0cm).
Fulfilled the
validity
criteria set in
the OECD 203
(1992).
Acute toxicity to fish — degradate Phenol
No Oncorhynchus Phenol LCso 5 mg/l Test result 2003
mformatlgn mykiss (based on nominal a\_/alla_ble for M-491668-
on guideline (rainbow trout) concentrations, semi-static nine fish 01-1
or GLP No information on the . ’ species with
. test, without measured test diff
96 h purity compound) ifferent test RAR
systems B.9.2.1/13
regimes. The
lowest LCso

LCso 8.9 mg/I

(based on measured
concentrations, a flow-
through system)

value provided
here.

The tests were
evaluated and
considered
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Endpoint mortality, LCso

valid under
Council
Regulation
(EEC) 793/93,
European
RAR

Acute toxicity to fish — degradate Diphenyl urea

No study was performed due to animal welfare reasons. However, the acute hazard assessment for fish is passed assuming that
the metabolite has the same toxicity as the parent.

Acute toxicity to Daphnia magna - Desmedipham

OECD 202; | Daphnia magna Desmedipham technical | ECsp 0.78 mg/l (nom) Fulfilled the 1996, 2016
USEPA 72- . validity
2: US EPA (cladoceran) Purity 96.8 % w/w 0.35 mg/l criteria OECD (I;/Il—_1146483—
OCSO00: (based on atrithmetic mean TG 202.
850.1010; measured concentrations) M-545523-
not specified 01-1
Flow- - A RAR
through Endpoint immobilisation, B.9.24.1/03
ECso
48h Key study
GLP
OECD 202; | Daphnia magna Desmedipham technical | ECsp > 1.1 mg/I (based on Fulfilled the 2012
U.S. EPA . mean measured validity
oppTs Nr. | (cladoceran) Purity 99.5 % wiw concentrations of sum of criteria OECD (%2138144'
850.1010, parent and metabolite) TG 202.
gg\t”sat:e%?ﬁed ECso > 0.33 mg/l (based on EAgFé 4.1/05
P arithmetic mean measured e
Flow- concentrations of
through desmedipham)
48 h
Endpoint immobilisation,
GLP ECso
Acute toxicity to Daphnia magna - degradate EHPC
OECD 202; | Daphnia magna EHPC (ethyl-3- ECso 12 mg/l (based on Fulfilled the 2000
US EPA hydroxyphenylcarbamate | nominal concentrations as validity
OPPTS (cladoceran) measured EHPC criteria OECD | M197806-0
850.1010 concentrations stayed within | TG 202 RAR B.9.2-
not specified Purity 97.7 % wiw 20 % of nominal) 4-1/06
Static
48 h Endpoint immobilisation,
ECso
GLP
ISO Daphnia magna EHPC (ethyl-3- ECso 22 mg/l (based on Fulfilled the 1998
International hydroxyphenylcarbamate | nominal concentrations as validity
Standard (cladoceran) measured EHPC criteria OECD 3/1'194070'
6341, the concentrations stayed within | TG 202
EEC Purity > 99 % w/w 20 % of nominal) RAR
directive immobility B.9.2.4.1/07
92/69, Part
C.2.; OECD
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202; Endpoint immobilisation,
not specified ECso
Static
48 h
Acute toxicity to Daphnia magna — degradate Aniline
Static Daphnia pulex Aniline ECso 0.1 mg/l No 2002, 1983
information
48 h (cladoceran) whether the (I;/Il—_2140880—
Purity > 98 % Endpoint immobilisation, study fulfils
ECso the validity M-253903-
criteria set in 01-1
the OECD TG
202 and EAgFé 4.1/08
whether the e
concentrations
were analysed
from the test
medium.
Acute toxicity to Ceriodaphnia dubia— degradate Phenol
48 h Ceriodaphnia dubia | Phenol ECso 3.1 mg/l Validity 2006
(cladoceran) ﬁg:edrilsc\g{sesr:d M-491666-
No Purity no information Endpoint immobilisation, The report 01-1
information ECso states that the RAR
on the study was B.9.2.4.1/09
guideline or reliable.
Results based
GLP on measured
concentration
(not presented)
European
RAR 2006
under
regulation
(EEC) 793/93
Acute toxicity to Daphnia magna - degradate Diphenyl urea
EU Daphnia magna N,N’-diphenylurea ECso >1mg/l Fulfilled the 2014
Directive (BCS-AA12039) . validity
91/414/EEC: (cladoceran) (based on pomlnal criteria OECD M-501327-
. concentrations as measured 01-1
Regulation concentrations stayed within TG 202
1107/2009 Purity 99.8 % w/w 20 % of nominal) Y RAR
(Europe); B.9.2.4.1/09
US EPA
OCSPP . .
850.1010: Egdpomt immobilisation,
none 50
Static
48 h
GLP
Acute toxicity to Americamysis bahia - Desmedipham
OPTTS Americamysis Desmedipham technical | LCsp 1.2 mg/l a.s./L Periodic 2011
Guideline bahia (mysid analyses of
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850.1035;

Flow-
through

96 h
GLP

shrimp)

Purity 99.5 % w/w

(based on mean measured
concentrations of the sum of
desmedipham and EHPC)

LCs0 0.49 mg a.s./L

(based on arithmetic mean
measured concentrations)

Endpoint mortality, LCso

saltwater for
potential
contaminants
were not
conducted
according with
Good
Laboratory
Practices; how
ever, these
analyses were
performed
using a
certified
laboratory
U.S.EPA
analytical
method

M-409869-
01-1

RAR
B.9.2.4.2/01

Acute toxicity to green algae - Desmedipham

OECD TG
201

96 h
static
GLP

Selenastrum
capricornutum

(green algae)

Desmedipham technical

Purity 96.8 % w/w

RAR RMS: ErC50:
~0.064 mg a.s./L

(estimated, based on
geometric mean measured
concentration)

24 h ErC50 0.059 mg/I
48 h E(Cso 0.097 mg/I
72 h ErC50 0.228 mg/I

(based on initially measured
concentration of
desmedipham)

Key study

Desmedipham
concentrations
dropped
dramatically
towards the
end of the
study and were
detected only
in the two
highest test
concentrations
on day 3.
ErCso has
been
calculated by
the RMS
during Peer
review process
of
desmedipham.
This approach
was
considered
adequately
acceptable
during Peer
Review
Experts’
meeting.

1993, 2004

M-146929-
02-1
M-146929-
02

RAR
B.9.2.6.1/02

Acute toxicity to green algae — degradate EHPC

OECD 201
Static
72 h

GLP

Pseudokirchneriella

subcapitata

(green algae)

EHPC (Ethyl-3-
hydroxyphenyl
carbamate)

Purity 97.7 % w/w

ErCso 78 mg/L

(based on nominal as
measured concentrations
stayed within 92-100% of
nominal)

Study fulfilled
validity
criteria.

pH range of
the test
medium was
higher than
recommended

2000, 2016

M-197998-
01-1

M-197998-
01-1

RAR
B.9.2.6.1/06
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Endpoint growth rate: E;Cso | £1.5in OECD
TG 201 (2011)
OECD TG Pseudokirchneriella | EHPC (ethyl-3- ErCso > 60 mg/l (based on Study fulfilled | 1998, 2016
No. 201, subcabitata (green | hydroxyphenylcarbamate | nominal concentrations) the validity
o M-494076-
Adopted algae) criteria for 01-1
June 7; control growth M-545521.-
deviation Purity > 99 % w/w Endpoint growth rate, ErCs, | and CV for 01-1
not specified section-by- RAR
section
72h specific B.9.2.6.1/07
growth rate
and average
GLP specific
growth rates
during the
whole tes
period in
control OECD
TG 201 (2011)
Acute toxicity to green algae — degradate Aniline
Guideline Pseudokirchneriella | Aniline ECso 19 mg/l (based on Does not 2002
not stated subcapitata nominal concentations) fUI|f'I(:! the M-240880-
(green algae) . . . validity 01-1
No information on purity criteria on the
Selenastrum )
No GLP capricornutum today’s RAR
(green algae) requirement. B.9.2.6.1/08
EU RAR
Acute toxicity to green algae — degradate Phenol
96 h Pseudokirchneriella | Phenol ECso 61.1 mg/l The endpoint 2003
subcapitata is obtained M-491668-
(green algae) from EU 01-1
No g g No information on purity evaluation of RAR
information ph_er;pl asan B.9.2.6.1/09
ideline existing
on g;.l:_Ip substance
or carried out in
the framework
of Council
Regulation
(EEC) 793/93
(CSTEE,
2003)
Acute toxicity to green algae — degradate Diphenyl urea
OECD 201 Pseudokirchneriella | N,N’-diphenylurea ErCso >1mg/l Fulfilled the 2014
Static S;chapltata (BCS-AA12039) (based on nominal va_lldl_ty M-501586-
79 h (formerly known as concentrations) criteria OECD 01-1
Selenastrum 201 (2011)
capricornutum) Purity 99.8 % wiw RAR
GLP (green algae) Endpoint growth rate, ErCsp B.9.26.1/10
Toxicity to aquatic macrophytes — Lemna gibba - Desmedipham
OECD 221; | Lemna gibba Desmedipham ErCso > 5.2 mg/l Validity 2002, 2016
US EPA: (based on initial criteria for M-241092-
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123-2; (duck weed) concentrations of control growth | 01-1
deviation . 0 desmedipham) was met
not specified Purity 98.2 % w/w (OECD TG (2/1—5145827-
_ 221) .
Static- RAR
renewal ErCso > 0.229 mg/l B.9.2.7/02
(based on geometric mean
(day 2 & 4) measured concentration of
7d desmedipham)
GLP
Endpoint frond number and
weight,7d-ErCsg
OECD 221, | Lemna minor Desmedipham technical | 7d-ErCso 0.85 mg/l Fulfilled the 2004, 2016
deviation . validity
not specified (duck weed) ((:k())isceedn:)rgt?(?:](;?al criteria OECD (';/1'_194089'
1 0
Purity 97.4 + 0.22 % desmedipham) TG 221 M-545827-
. 01-1
s
7d-ErCso 0.40 mg/I B.9.2.7/03
(3x/week) (based on geometric mean
14d measured concentration of
desmedipham)
GLP
Endpoint frond number and
weight,7d-ErCsg
OECD 221 Lemna gibba Desmedipham technical | 7d- ErC50 8.41 mg/l (based | Fulfilled the 2012, 20186,
Static- duck weed on nominal concentrations validity 2017
renewal ( ) of desmedipham) criteria OECD M-444430-
Purity 99.5 % w/w TG 221 for
01-1
(3x/week) control
74 7-d ErCso 0.113 mg/I growth, pH M-545827-
(based on geometric mean did not 01-1
measured concentrations) increase more | M-594283-
GLP than 1.5 units, | 01-1
and the RAR
Endpoint frond area, 7d- temperature B.9.2.7/04
ErCso was within
24+ 2°C.
Key study Minor
deviation in
the
documentation
of the study,
no impact on
the test result.
Toxicity to aquatic macrophytes — Myriophyllum spicatum - Desmedipham
OECD 221, | Myriophyllum Desmedipham technical | 14-d ErC50 > 5.0 mg/l Study was 2013, 2016
deviation spicatum (based on nominal performed M-461454-
not specified (Eurasian concentrations of according to 01-1
watermilfoil) Purity 99.5 % w/w desmedipham) OECD 221,
but followed M-545827-
Static- in principle 01-1
renewal 14-d ErC50 > 0.05 mr/l OECD 239 RAR
(days (based on geometric mean except the B.9.2.7/08
y measured concentrations) replication
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4,6,8,11) was smaller
14d Endpoint total shoot length, than
ErC50 recommended.
GLP pH ranged
more than
required £1.5.
Criteria for
control growth
was met.
Criteria set in
OECD 239
were
otherwise met.
Toxicity to aquatic macrophytes — degradate EHPC
FIFRA Lemna gibba EHPC E(Csodryweigt 114 mg/l Fulfilled the 2013
guideline (based on nominal validity ) i
123-2[8], (duck weed) . concentrations) crieteria M-468307
Purity 99.8 % w/w 01-1
OCSPP EC 125 mg/l (based | OECP TG
guideline PR concemgrations) 221 (2006) for | RAR
850.440 [12] control B.9.2.7/05
growth, pH
OECD 221 did not
Static- increace more
renewal than 1.5 unit
and
(day 3) temperature
7d was within 24
+2°
GLP ¢
Toxicity to aquatic macrophytes — degradate Aniline
OECD 221 Lemna gibba Aniline EiCsofrona# > 7.56 mg/I A slight 2013
Static (duck weed) (based on mean measured dew_atlon of M-452808-
concentrations) pH is 01-1
7d Purity 99.3 % w/w explained and )
(bt o e mepured | CIussed wih | RAR
. the preparation | B.9.2.7/06
GLP concentrations ) of the nutrient
medium.
Toxicity to aquatic macrophytes — degradate Phenol
No Lemna minor Phenol ECso 171 mgl/l For phenal, 2006
information the endpoints
on guideline (duck weed) used for risk (I;/Il—_AinG%—
No information on purity assessment are
No based on th RAR
information ased on the B.9.2.7/07
EU evaluation e
on GLP
of phenol as
7d an existing
substance

carried out in
the framework
of Council
Regulation
(EEC) 793/93
(CSTEE,
2003; M-
491668-01 and
European
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RAR, 2006).

11.5.1  Acute (short-term) toxicity to fish

Two acute toxicity tests with desmedipham, four with metabolite EHPC, one with metabolite aniline and one
with metabolite phenol on different fish species were considered valid in the RAR. For desmedipham, the
lowest LCso value of 1.41 mg/L was determined on Oncorhynchus mykiss (rainbow trout). For the metabolite
EHPC toxicity values on Oncorhynchus mykiss, Danio rerio (zebra fish) and Pimephales promelas (fathead
minnow) were > 42 mg/l (LC50). For aniline LCso value was determined to be 10.6 mg/l (Onchohynchus
mykiss), and for phenol 8.9 mg/l. (Onchohynchus mykiss).

According to the CLP guidance, tests consistent with OECD test guideline 203 (or equivalent) should be
used for classification. As the lowest determinded LCso value for the test substances is higher than 1 mg/L,
desmedipham or its metabolites are not considered hazardous for fish on short-term. All endpoints are
presented in the table above and the most relevant studies (with desmedipham) are summarized below.

Study 1 - Desmedipham

2004, 2017. Acute toxicity of Desmedipham tech. to fish (Cyprinus carpio) (product code AE B038107
00 1D98 007). M-232623-01, M-594667-01-1, RAR B.9.2.1/06

Acute toxicity of desmedipham (purity 98.2 % w/w) to common carp (Cyprinus carpio) was studied in 96 h
test which was conducted according to OECD 203 guideline and in compliance with GLP. Five test item
groups with ten fish in each were exposed under static renewal condition to nominal concentrations of 0.625
mg/l, 1.25 mg/l, 2.50, 5.00 and 10.0 mg a.s/L. Analytical determinations were made in all freshly prepared
test media as well as in aged test media at test initation and then daily up to the end of the exposure period
revealing arithmetic mean measured test concentrations: 0.249, 0.629, 1.43, 2.85 and 11.9 mg a.s./L. In
addition solvent control (dimethylformamide: 100 pL/L) and an untreated test water control was tested with
10 fish each, respectively. Sub-lethal and behavioural observations were made during the course of the study.
Dissolved oxygen concnetrations ranged from 98 to 102 % oxygen saturation, the pH values from 7.2 to 7.3
and the water temperature from 21.7 to 22 °C in all aquaria over the whole testing period. The water
hardness was between 40-60 mg CaCO2/L. Photoperiod was 16 hours light / 8 hours dark during test.
Validity criteria of the study were met (mortality in controls < 10% and dissolved oxygen > 80%). The 96
hour LCso value was 5.38 mg/L based on arithmetic mean measured concentration. The 96 hour LCs value
was 4.83 mg/L with a 95 % confidence interval from 1.96 — 11.9 mg a.s./L based on geometric mean
measured concentration of desmedipham.

Study 2 - Desmedipham

2016. Desmedipham tech. (BCS-AG74515); Acute toxicity to rainbow trout (Oncorhynchus mykiss)
under semi-static conditions. M-564890-01-1, RAR B.9.2.1/14

Acute toxicity of desmedipham (purity 98.9 % w/w) to rainbow trout (Onchorhynchus mykiss) was studied
during 96 h in a semi-static test (daily renewal) according to OECD 203 guideline and in compliance with
GLP. Deviations from the guideline were not specified. Acclimation period (with less than 5% of mortality)
before the test was at least 14 days, and 2 days before testing in the same conditions as during the test. There
was one test vessel per concentration and each included 10 test organisms. Mean length of the fish was 3.8 £
0.3 cm and mean body weight 0.5 + 0.1 g. Nominal test concentrations were 0.250, 0.500, 1.00, 2.00, 4.00
mg a.s./L. Geometric mean measured concentrations were 0.233, 0.475, 0.999, 2.06 and 4.15 mg a.s./L.
Control and solvent control (dimethylformamide at 0.1 pL/mL were included in the test. Nondissolved
material was not observed during the test, the test media were clear and colorless. Temperature was 13.0-
13.9 °C during the test and photoperiod was 16 hours light / 8 hours dark; light intensity was not specified.
pH ranged 6.4-6.5 in freshly prepared medium, 6.7-7.1 in the aged medium. Due to the higher stability of the
test item at lower pH, the test water pH was adjusted to approximately 6.5 before adding the test item. Water
hardness was 40-60 mg CaCOs/L and dissolved oxygen 96-103 % of saturation.

Fish were observed for mortalities and signs of intoxication of 4 h after the start of the exposure and then
once a day. Dissolved oxygen, water temperature and pH values were determined daily in each aquarium.

119




CLH REPORT FOR DESMEDIPHAM (1S0O); ETHYL 3-
PHENYLCARBAMOYLOXYPHENYLCARBAMATE

Water temperature was additionally measured in the control aquarium. Test concentrations were measured in
the test medium of all treatment levels and controls in all freshly prepared and aged test water samples. In the
concentration of 2.00 and 4.00 mg desmedipham / L (nominal) only on day 0 new water samples were taken
due to 100 % mortality after 4 h.

Lethal effects were observed in the two highest concentrations of 2.06 and 4.15 mg a.s./L as all fish were
dead within 4 h. No further mortalities were observed during the test. No sub-lethal effects or abnormalities
were observed in the controls and in concentrations 0.223 and 0.475 mg/L. At 0.999 mg a.s./L severe sub-
lethal effects were observed in all fish after 4 h of exposure. At test termination (96 h) all fish of the 0.999
mg a.s./L test level showed sub-lethal effects such as laboured respiration, apathy, lying on their side or back
and remained unusually long periods at the bottom of the aquarium.

The study fulfils the validity criteria set in the OECD TG 203 (1992); mortality in the controls < 10% and
dissolved oxygen > 60%. Since the concentrations were not within + 20% of nominal concentrations the
results are based on mean measured concentrations of desmedipham during the study period. The 96 hour
LCso value was 1.41 mg a.s./L based on geometric mean measured concentration of desmedipham.

Studies with the metabolite (EHPC, Aniline, Phenol)

All metabolites were acutely less toxic to fish than the parent substance desmedipham. Therefore, the studies
with the metabolites presented in the Table 43 are not described here in detail (for more details see the
annexed RAR of desmedipham).

11.5.2  Acute (short-term) toxicity to aquatic invertebrates

Two valid acute toxicity studies with desmedipham on Daphnia magna were available giving the lowest
ECso value of 0.35 mg/l. Also studies with metabolites EHPC (Daphnia magna), aniline (Daphnia pulex),
phenol (Ceriodaphnia dubia), and diphenyl urea (Daphnia magna) were available with the toxicity range of
0.1 - 22 mg/l, although the study with aniline (ECso 0.1 mg/l) is considerd a supportive study as there was no
information on the validity criteria neither on the measurements of the test concentrations. There are,
however, other study results available in the EU Risk Assessment Report on Aniline (2004) reporting results
which were in line with the endpoint of this above mentioned aniline study. In addition, the toxicity of
desmedipham to Americamysis bahia was also in the same range (LCso 0.49 mg/l). Based on these test
results desmedipham (or its metabolites) may be considered acutely toxic to aquatic invertebrates.

All endpoints are presented in the Table 43 and the most relevant studies are summarized below. Only
studies with metabolites (Aniline, diphenyl urea) which were in same order of magnitude toxic to aquatic
invertebrates than the parent substance desmedipham are presented here. Details for studies with EHPC and
Phenol may be seen in the annexed RAR of desmedipham.

Study 1 - Desmedipham

1996, 2106. Desmedipham technical; 96.8 percent w:w — Daphnia acute toxicity. M-146483-01-1, M-
545523-01-1 RAR B.9.2.4.1/03

Acute toxicity of desmedipham (purity 96.8 %) was studied in a 48 h flow-through test according the OECD
202; US EPA: 72-2 OCSOO: 850.1010 guidelines and in compliance with GLP. Twenty daphnids per
concentration, divided into 2 groups of 10, were exposed to nominal concentrations of 0, 0 (solvent control),
0.41, 0.69, 1.2, 1.9 and 3.2 mg/L. The number of immobile daphnids per concentrations were recorded at 3,
6, 24 and 48 h. Desmedipham and EHPC were measured from test water at the beginning (0 h) and at the end
of the test (48 h) by HPLC. LOD for both compounds were 0.1 pg/L. The arithmetic mean measured
concentrations of desmedipham were 0, 0 (solvent control), 0.13, 0.32, 0.57, 0.93 nad 1.6 mg a.s./L. The pH
of test was 7.4-7.5 (hardness 160-180 mg CaCO3/l). Test water temperature was within 20 + 1 °C and
oxygen saturation was over 90 %. A light cycle of 17 h light and 8 h dark was used.
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The study fulfilled the validity criteria set in the OECD 202 guideline (mortality in the controls < 10% and
dissolved oxygen > 3 mg/L. The 48 hour ECso value based on arithmetic mean measured concentration of
desmedipham was 0.35 mg a.s./L (with 95 % confidence intervals of 0.28 — 0.42 mg a.s./L).

Study 2 - Desmedipham

2012. Desmedipham: a 48-h flow-through acute toxicity test with cladoceran (Daphnia magna) — Final
report. M-438144-02-1, RAR B.9.2.4.1/05

Acute toxicity of desmedipham (purity 99.8 % w/w) to Daphnia magna was studied in a 48 hours flow-
through test according to OECD 202; U.S. EPA OPPTS 850.1010 guidelines and in compliance with GLP.
Twenty daphnids (<24 h old) per concentration, 10 in each of two replicates, were exposed to desmedipham
nominal concentrations of 0.13, 0.25, 0.50, 1.0 and 2.0 mg a.s./L. A dilution water control and a solvent
control (0.02 mL/L dimethylformamide) were included in the test. Observations to determine abnormal
behaviour and immobility were made approximately 2, 24 and 48 hours after test initiation. Mean measured
test concentrations were determined at 0, 3, 24 and 48 hours by HPLC-UV detection. Results were calculated
based on both the combined desmedipham and EHPC mean measured test concentrations and on arithmetic
mean measured concentrations of desmedipham. A photoperiod of 16 hours of light and 8 hours of darkness
with light intensity at test initiation 738 lux at the surface of the water was used and temperature was 20 + 1
°C and pH of the water ranged from 8.3 to 8.8.

The study fulfils the validity criteria set in the OECD TG 202; mortality in the controls < 10% and dissolved
oxygen > 3 mg/L. Since the metabolite EHPC is clearly less toxic than the parent the toxicity can be
attributed to the active substance. Therefore the study can be considered valid and a 48-hour ECs, value of >
1.1 mg a.s./L was obtained based on mean measured test concentrations of sum of parent and metabolite. A
48-hour ECso value of > 0.33 mg a.s./L was obtained based on arithmetic mean measured concentrations of
desmedipham.

Study 3 — Aniline

1983, 2002. Comparison of the susceptibility of 22 freshwater species to 15 chemical compounds. I.
(Sub)acute toxicity tests. M-240880-01-1, M-253903-01-1, RAR B.9.2.4.1/08

Daphnids less than 24 h old were exposed minimally in duplicate in standard reference water at 19°C.
Treatment groups consisted of 25 daphnids in 1-liter volume of treatment solution. Immobility of daphnids
was determined after 48-h exposure.

The study was evaluated in the addendum 3 to DAR. The study was accepted then and the ECso value was
listed in the Review Report on Desmedipham (SANCO/4061/2001- final, 13 February 2004). The acute
toxicity study with daphnids was performed in 1978. There is no information whether the study fulfils the
validity criteria set in the OECD TG 202 and whether the concentrations were analysed from the test
medium. There are, however, other study results available in the EU Risk Assessment Report on Aniline
(2004) reporting a 48 h ECs value of 0.16 mg/L (semi-static, measured concentrations, Danish EPA) and
0.25 mg/L (flow-through, measured concentration; multispecies test, Holcombe et al., 1987). These results
are in line with the endpoint obtained above. Therefore, the lowest endpoint of 0.1 mg p.m./L was considered
acceptable in RAR of desmedipham and also presented here.

Study 4 - Diphenyl urea

2014; Acute toxicity of BCS-AA12039 (N,N’-diphenylurea) to the waterflea Daphnia magna in a static
laboratory test system -- Limit test -- Final report, M-501327-01. RAR B.9.2.4.1/09

Daphnia magna (1st instars < 24 h old) (10 replicates with 5 animals each per concentration; 50 animals per
study group), were exposed in a static test system for 48 hours to an untreated control, a solvent control
(Dimethylformamide; 100 pL DMF /L) and a limit concentration of 1.0 mg p.m./L1 without feeding.
Immobility was assessed at 24 and 48 hours after starting the test. The content of metabolite in exposure
media was measured in freshly prepared (immediately before distribution to the test vessel) and in aged test
media from all replicates by HPLC-UV detection. Dissolved oxygen content ranged from 8.4 to 9.1 mg O2/L
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and pH was 7.9. The temperature ranged from 18 - 22 °C (max deviation + 1°C). The photoperiod was 16
hours of light and 8 hours dark.

The study fulfils the validity criteria set in the OECD TG 202; mortality in the controls < 10% and dissolved
oxygen > 3 mg/L. ECso value was determined to be >1.0 mg p.m./L (95% confidence intervals not
applicable).

Study 5 — Desmedipham (Americamysis bahia)

2011. Desmedipham: A 96-hour flow-through acute toxicity test with the saltwater mysid
(Americamysis bahia) M-409869-01-1, RAR B.9.2.4.2/01

Acute toxicity of desmedipham (purity 99.5 %) to Americamysis bahia was studied in a flow-through test for
96 hours according to US EPA OPPTS Guideline 850.1035 and in compliance with GLP. Juvenile
Americamysis bahia (< 24 h old) were exposed to six nominal test concentrations 0.063, 0.13, 0.25, 0.50, 1.0
and 2.0 mg desmedipham /L, respectively, to a negative control (dilution water) and a solvent control (0.1
mL/L acidified dimethylformamide). Two replicate test chambers were maintained in each treatment and
control group, with 10 saltwater mysids in each test chamber, for a total of 20 mysids per test concentration.
Observations of mortality and other signs of toxicity were made approximately 6, 24, 48, 72 and 96 hours
after test initiation. Cumulative percent mortality observed in the treatment groups was used to determine
LCso values at 24, 48, 72 and 96 hours. Mean measured test concentrations were determined from samples of
test water collected from each treatment and control group at the beginning of the test, at approximately 3.5
hours after initiation, at 24, 48, 72 hours and the end of the test by HPLC-UV. When measured
concentrations of the samples collected during the test were averaged, the mean measured test concentrations
for this study were 0.044, 0.13, 0.26, 0.53, 1.0 and 2.0 mg/L, representing 70, 100, 104, 106, 100 and 100%
of nominal concentrations, respectively. Temperature during the study was 25 + 2°C, pH 8.0-8.2 and
dissolved oxygen 4.6-6.9 mg O2/L. The photoperiod was 16 hours of light and 8 hours of dark.

The study was considered to fulfill the validity criteria set in OPPTS Guideline 850.1035 (1996) for control
mortality and dissolved oxygen. It was done in compliance with GLP, but periodic analyses of saltwater for
potential contaminants were not conducted in accordance with Good Laboratory Practices; however, these
analyses were performed using a certified laboratory and standard U.S. EPA analytical methods. According
to the OPPTS Guideline a range finding test should be performed to determine which life stage, juvenile or
young adults, is to be utilized in the definitive test which was not done. The 96-hour ECs value is 1.2 mg/L
based on mean measured concentrations of the sum of desmedipham and EHPC and and 0.49 mg a.s./L
based on mean measured concentrations of desmedipham.

11.5.3  Acute (short-term) toxicity to algae or other aquatic plants

During the Peer Review of phenmedipham the validity of available algae studies were discussed, since in
most cases the analytical results showed initial residues, but at next sampling times the residues were below
the LOQ. The approach of using endpoints based on geomean concentration of desmedipham chosen by
RMS was not fully supported during the Peer Review Experts’ meeting 133 if there are no intermediate
measurements. Hence, studies with no intermediate samples with measurable residues were not considered
valid. For the sake of consistency this approach has been taken also for desmedipham. Therefore, those
studies which were not considered valid then are not presented in this CLH-dossier either, though, can be
found only in the annexed RAR of desmedipham.

Only one toxicity study with desmedipham on green algae was considered valid in the RAR. In that study
there was also severe problems with the stability of the test substance and the endpoint ErCsy has been
estimated by the RMS (~0.064 mg/l a.s./L). This study has been used to derive aquatic acute classification
for desmedipham. Also studies with aquatic macrophytes Lemna gibba (duck weed) and Myriophyllum
spicatum (Eurasian watermilfoil) support the conlusion that desmedipham is acutely very toxic for aquatic
plants.

Study 1 — Desmedipham
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1993, 2004. Toxicity of Desmedipham technical to the green algae, Selenastrum capricornutum. M-
146929-01-1, M146929-02, RAR B.9.2.6.1/02

The toxicity of desmedipham (purity 96.8%) to the green algae Selenastrum capricornutum was studied
during 96 h in a static test according to OECD 201 guideline. Triplicate algal cultures with a cell count of
approximately 1 x 10* cells/mL were exposed for 96 h to desmedipham technical in modified AAP algal
medium at five nominal concentrations (i.e. 0.065, 0.11. 0.18, 0.3 and 0.5 mg/L). Six replicate control and
solvent control cultures were also tested. Several preliminary trials were conducted prior to the definitive test
in order to find an adequate method to maintain pH <7 but not to alter the nutrient content significantly. AAP
growth medium was modified by reducing the concentration of NaHCO3 to 7.5 mg/L and increasing the
concentration of K2HPO4 to 3.132 mg/L to reach pH of 6. Each flask was also purged with 0.5% CO2: air.
The cell density of each culture was measured under a microscope, using a haemocytometer, at 24-hour
intervals during the test.

The temperature range during the test was 23.5 - 23.8°C, with a mean temperature of 23.6°C. The pH was
6.0 in the beginning of the test and between 7.5 and 9.9 in the end of the test. Samples of each concentration
were taken for analysis of desmedipham and EHPC by HPLC at test initiation (prior to addition of algae),
every 24 hours (x1 hour), and at test termination (96 hours).

The measured concentrations of test substance at day O were used in all data calculations. Cell counts in the
control and solvent control were significantly different at 48, 72, and 96 hours, and, therefore, the solvent
control data was used for all calculations. The initial measured concentrations of desmedipham were: 0.053,
0.084, 0.141, 0.178, and 0.619 mg/L. Desmedipham was found on day 3 only in the two highest treatment
levels in concentrations of 7 % (0.013 mg/L) and 3.2 % (0.020 mg/L) of initial, respectively (see Table 44).
No desmedipham could be detected in any of the test treatments on day 4 due to degradation under test
conditions, principally by hydrolysis and therefore results were based on initial measured concentrations.
The 72 h ErCso was 0.228 mg/L (95% confidence limits 0.168 - 3.08 mg/L), 48 h E,Cso was 0.097 (95%
confidence limits 0.085 — 0.115 mg/L) and 24 h E;Cso was 0.059 mg/L (95% confidence limits 0.053 — 0.084
mg/L). The NOEC was less than 0.05 mg/L since the inhibition on cell growth was already identified in the
lowest test concentrations of desmedipham (initial 0.053 mg/L).

Table 44 Results of the sample analyses

Nominal Day 0 Dayl Day 2 Day 3 Day 4
concentration
Desmedipham | DMP EHPC DMP EHPC DMP EHPC DMP EHPC DMP EHPC
mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Control ND ND ND ND ND ND ND ND ND ND
Solvent ND ND ND ND ND ND ND ND ND ND
control
0.065 0.053 | <LOD LS LS <LOD | 0.024 ND <LOD ND 0.024
0.108 0.084 0.011 | <LOD | 0.034 | <LOD | 0.027 | <LOD | 0.036 ND 0.055
0.18 0.141 0.019 0.021 0.071 0.013 0.075 ND 0.084 ND 0.087
0.30 0.178 0.023 0.041 0.120 0.064 0.083 0.013 0.134 ND 0.151
0.50 0.619 0.084 LS LS 0.041 0.245 0.020 0.249 | <LOD | 0.259

ND= Not Detected, LOD=Limit of Determination (0.01 mg/L), LS=Lost sample, no result

The study fulfils the validity criteria for control growth (within 72 h). According to RAR mean coefficient of
variation for section-by-section specific growth rates in control was < 35 %. CV of average specific growth

123




CLH REPORT FOR DESMEDIPHAM (1S0O); ETHYL 3-
PHENYLCARBAMOYLOXYPHENYLCARBAMATE

rates during the whole test period in controls was obtained to be 1.7 (criteria < 7%). Since desmedipham has
a hydrolysis half-life of 47-50 days, 19.6 hours, and 0.17 hours at pH values of 5, 7, and 9, respectively,
modifications were made to the standard algal test medium to adjust the pH to 6 in order to prevent the
hydrolysis of desmedipham. The low pH could not be maintained during the study due to CO, consumption
by the algae and the pH increase during the study exceeded 3 units in the controls and the three lowest
treatments. However, over the first 48 hours of the study, the pH in all replicates except solvent control
remained within the range of 6.0 to 7.1. During the Peer review of desmedipham it was agreed that the
change in pH is not a validity criteria, and this study was considered valid.

In the RAR an estimated 72 h E,Cso value of 0.064 mg/L based on geometric mean measured concentration
was calculated as following:

Desmedipham was found on day 3 only in the two highest treatment levels of 0.178 mg/L (nom 0.3 mg/L)
and 0.619 mg/L (nom 0.5 mg/L) in concentrations of 7 % and 3.2 % of initial, respectively (see Table 44).
The calculated 72 h E;Cso value (based on initial measured concentration) was 0.228 mg/L which is close to
the test concentration of 0.178 mg/L. The 72 h geomean measured concentration of 0.178 mg a.s./L was
calculated to be 0.050 mg a.s./L. RMS has calculated the ratio between 0.228 mg a.s./L and 0.178 mg a.s./L
which is 1.28. Hence, the estimated 72 h ErC50 would be 0.050 mg a.s./L * 1.28 = 0.064 mg/L. This value
was used in the risk assessment.

In the test report it is suggested to use ECso value either for 24 h 0.059 mg/L (95% confidence limits 0.053
to 0.084) or 48 h 0.097 mg/L (95% confidence limits 0.085 — 0.115 mg/L) as most relevant to a continuous
desmedipham exposure. This was based on the observed substantial increase in cell growth after 48 hours of
the test and when the pH began to increase, indicating recovery of the algal cultures as desmedipham
degraded. The pH was maintained at < 7.0 for at least 48 hours (increase < 1.5 units). Desmedipham
degraded mainly due to hydrolysis, but it was argued in the test report that also absorption and/or metabolism
by the algae, accelerated hydrolysis at the higher temperature used in the study (i.e. 24 °C), or photolysis due
to the high light intensity (i.e. 8000 lux) might have affected together.

It is noted that the increase of growth followed the same pattern also in the controls without the exposure.
Clear dose response can be seen in the results even though the test concentration dropped dramatically
already during the first 24 h (see following figure). According to the test guidance if the deviation from
nominal or initial concentration is not within the range of £ 20 %, as in this case with desmedipham, the
results should be based on geometric mean concentration during exposure.
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Figure 3 Algal Growth Curves

To support the approach accepted in Peer Review Process and estimated E.Cso value of 0.064 mg/L the
dossier submitter calculated the geomean concentrations using half of the limit of determination for those
concentrations which were not detected on 72 h time point, resulting 0,016, 0,020, 0,027, 0,048, and 0,111
mg/L. In addition, inhibition per cents were recalculated for the period of 0 to 72 h and same results as
presented in the test report were obtained (inhibition-% 13, 21, 39, 45, and 71, respectively). Plotting
percentage of inhibition against geomean concentrations gives appr. same E,Csy value with visual
observation as used in the risk assessment (E.Cso value of 0.064 mg/L). The validity of the test was also
reconfirmed with calculations.

Dossier submitter suggests using estimated E;Cso value of 0.064 mg/L also for classification purpose and as
Selenastrum capricornutum was found to be the most sensitive species this result is used for derivation of
aquatic acute classification for desmedipham. Approach using the 48 h E,Cso value of 0.097 mg/L or 24 h
ECso value of 0.059 (based on the initial measured concentrations) would result the same classification.

Studies with the metabolites (EHPC, Aniline, Phenol, Diphenylurea)

All studies with metabolites revealed toxicity values > 1 mg, and basis of them the acute aquatic
classification would not be warranted for desmedipham. Therefore, the studies with the metabolites on green
algae presented in the Table 43 are not described here in detail (for more details see the annexed RAR of
desmedipham).

Study 2 — Desmedipham (Lemna gibba)

2002, 2016. Effects to Lemna gibba (Duckweed) in a Growth Inhibition Test, Desmedipham,
Technical, 98.2 %. M-545827-01-1, RAR B.9.2.7/02

The effects of desmedipham technical (purity 98.2 %) to duckweed Lemna gibba was studied during 7-days
according to OECD 221 and US EPA guidelines. Three replicates of Lemna gibba were exposed to nominal
concentrations of control, solvent control (0.1 ml dimethylformamide /L), 0.03, 0.09, 0.25, 0.72, 2.08 and 6.0
mg a.s./L for a 7-day period in a static-renewal system. 5 uniform healthy-looking plants (colonies) with 3
fronds each were used in each test vessel hence initial frond number was 15. Test solutions were renewed on
days 2 and 4.

Test water was a 20X-AAP synthetic medium with a mean temperature of 24.7 °C and dissolved oxygen
content of 7.2 mg/L. Light intensity ranged from 6500 to 7200 Lux. Chemical analysis of the freshly
prepared (days 0, 2 and 4) and aged media (days 2, 4 and 7) was performed for all test concentrations by
HPLC-UV detection. LOQ was 0.02 mg/L.

The method recovery was 92 %. The mean measured desmedipham concentration in the fresh test solution
ranged from 71 to 86 % of nominal concentrations. Due to rapid hydrolysis, no residues were detected in the
aged test solutions. The results were provided based on both mean measured initial concentrations and
geometric mean measured concentrations of desmedipham.

Table 45 Geometric mean measured concentrations of desmedipham

Sampling time Measured concentrations (3 sampling intervals)

nom.conc. (mg/l) 0.03 0.09 0.25 0.72 2.08 6
0 0.019 0.0639 0.1584 0.5176 1.7341 5.1483
2 0.01 0.01 0.01 0.01 0.01 0.01
2 0.0224 0.0621 0.1733 0.4352 1.5241 4.934
4 0.01 0.01 0.01 0.01 0.01 0.01
4 0.0236 0.0755 0.2017 0.6165 1.8575 5.4802
7 0.01 0.01 0.01 0.01 0.01 0.01

geomean conc. 0.0148 0.0261 0.0425 0.0729 0.1312 0.2286
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Highlighted cell measured value below LOQ (0.02 mg/L) so half the LOQ is used for calculations.

A t-test determined that control and solvent control results were not significantly different and therefore the
results for controls were pooled.

Table 46 Growth inhibition in Lemna gibba after 7 days

Mean Final frond Inhibition Specific Inhibition Inh'b't.'on dry
measured no. of Growth of | of specific | Frond dry weight
; (replicate . [%6]
concentration means, frond no. frond 20. growth weight

[mg/L] day 7) [%%0] rate rate [%0]

P. Control 863 0.481 0.0586

0.02 921 -7 0.491 -2 0.0555 5

0.07 930 -8 0.489 -2 0.0573 2

0.18 895 -4 0.484 -1 0.0615 -5

0.52 831 4 0.472 2 0.0546 7

1.71 663* 23 0.440* 9 0.0468* 20

5.2 560* 35 0.410* 15 0.0385* 34

* Significantly different (P < 0.05) from pooled control group by Williams Test.

Both the 7 d E;Cs and E,Cso values were above 5.2 mg/L. Also, the 7 d NOEC values for growth rate,
biomass and frond dry weight were 0.52 mg/L. The 7 d LOEC value was 1.71 mg/L.

The OECD TG 221 validity criteria for control growth were met. 7 d E,Cso and E,Cs values were >5.2
mg/L based on mean measured initial concentration of desmedipham and E;Cso >0.229 mg a.s./L based on
geometric mean measured concentration of desmedipham.

Study 3 — Desmedipham (Lemna minor)

2004, 2016. Desmedipham technical — Aquatic plant toxicity test Lemna minor, semi-static, 14d. M-
49089-01-1, M-545827-01-1, RAR B.9.2.7/03

Toxicity of desmedipham technical (purity 97.4 + 0.22 %) on Lemna minor was studied in a semi-static 14 d
test (according to OECD 221 (Draft 2002)). Lemna minor was exposed in three replicates to 5 nominal
concentration levels 0.032, 0.1, 0.32, 1.0 and 3.2 mg a.s./L and to a control. 3 uniform healthy-looking plants
(colonies) with 4 fronds each were used in each test vessel hence initial frond number was 12. A semi-static
test with renewal of test media every 2-3 days was performed and frond numbers were determined on start
and end of the test and every renewal date of the test media. Therefore, frond numbers were assessed on days
0,2,5,7,9, 12 and 14 and inhibition of log biomass growth, specific growth rate and log biomass dry weight
were determined.

The concentrations of the active ingredient desmedipham and its metabolite EHPC were analysed on days O,
2, 9 and 12 (freshly prepared solutions) and on days 2, 5, 12 and 14 (old solutions) via HPLC. The recovery
rates were calculated based on measured concentrations of desmedipham and the sum of the measured
concentrations of desmedipham and EHPC.

The environmental conditions during the study were: water temperature of 24 + 2 °C, a continuous
fluorescent light regime 6500 — 10000 Lux on the surface of the test medium and pH-value of 7.0 + 0.56.
The pH was between 6.51 and 6.81 in the three highest test concentrations.

The recovery rates, calculated as a sum of the mean measured desmedipham and EHPC, were 92 £ 7 % in
the fresh and 93 + 8 % (n=20) in the old solution. RMS had requested that the endpoints should be calculated
based on geometric mean measured concentrations of desmedipham and Task Force Desmedipham had
provided following calculations:

Table 47 Geometric mean measured concentrations of desmedipham

| Sampling time (d) | Measured concentrations (2 sampling intervals = first 5 days covered) |
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nom conc (mg/l) 0.032 0.1 0.32 1 3.2
0 0.025 0.088 0.27 0.87 3.01
2 0.011 0.028 0.13 0.29 1.02
2 0.025 0.1 0.31 091 3.08
5 0.007 0.024 0.058 0.21 0.68
geomean conc. 0.0145 0.0492 0.1533 0.4621 1.5623

The study fulfilled the validity criteria for control growth and the pH-value was within the acceptable limits
set in OECD TG 221 (2006). The original water temperature measurements were not presented, but the
temperature was stated to be within 24 + 2 °C. This missing information is not considered to invalidate the
study since control growth fulfilled the validity criteria and hence the study is considered valid. The 7 day
ErCso-value was 0.85 mg a.s./L based on nominal concentrations of desmedipham and 0.50 mg a.s./L and
0.40 mg a.s./L based on arithmetic and geometric mean measured concentrations of desmedipham,
respectively. The 7 day NOErC was 0.0492 mg a.s./L based on geomean measured concentrations of
desmedipham.

Study 4 — Desmedipham (Lemna gibba)

2012, 2016, 2017. Lemna gibba G3 growth inhibition test with desmedipham (technical) under semi-
static conditions. M-444430-01, M-545827-01-1, M-594283-01-1, RAR B.9.2.7/04

The effect of desmedipham technical (purity 99.5 % w/w) was studied under semi-static conditions
according to OECD guideline 221. Three replicates of 12 fronds in each of Lemna gibba G3 per test
concentration were exposed for 7 days to the nominal concentrations of 0.0780, 0.156, 0.313, 0.625, 1.25,
2.50, 5.00 and 10.0 mg a.s./L in comparison to a water control. Quantitative amounts of desmedipham and its
metabolite EHPC were measured in all freshly prepared test levels on day 0, 2, and 5 and additionally in all
aged test levels on day 2, 5, and 7 of the exposure period by HPLC-MS/MS. The pH values ranged from 7.5
to 7.8 and the incubation temperature ranged from 22.8°C to 24.6°C over the whole period of testing at a
continuous illumination of 8267 Lux.

The analytical findings of the sum of desmedipham and EHPC in all freshly prepared test levels on days 0, 3,
and 5 ranged between 110 and 125% of nominal concentrations (and between 101 and 125 % based on
desmedipham concentration). In aged test levels on days 3, 5, and 7, analytical findings ranged between 100
and 113% of nominal concentrations. All reported results are based on nominal values desmedipham. No
desmedipham was detected in the aged medium.

Geometric mean measured concentrations are presented in the following table.

Table 48 Geometric mean measured concentrations of desmedipham

Sampling time | Measured concentrations (3 sampling intervals)
(d)
nom.conc. 0.078 | 0.156 0.313 0.625 1.25 2.5 5 10
(mg/l)
0] 0.0941 | 0.187 0.382 0.717 1.48 2.91 5.8 11
3 0.0006 | 0.0006 | 0.0006 |0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0006
310.0829 | 0.19 0.337 0.72 1.43 2.52 5.07 10.4
5| 0.0006 | 0.0006 | 0.0006 | 0.0006 |0.0006 | 0.0006 | 0.0006 | 0.00649
51 0.0938 | 0.195 0.381 0.735 1.44 2.91 5.82 11
7 | 0.0006 | 0.0006 |0.0006 | 0.0006 | 0.0006 |0.0006 | 0.0006 | 0.00836
geomean conc. | 0.0074 | 0.0107 | 0.0149 | 0.0208 | 0.0295 | 0.0409 | 0.0579 | 0.1650

Highlighted cell measured value below LOQ (0.0012 mg/l) so half the LOQ is used for calclulations

There were no visual effects observed in any of the test concentrations. The effects of desmedipham on mean
growth rate of frond number and of total frond area are presented in the following table.

Table 49 Effects of desmedipham to Lemna gibba (7-day growth inhibition test)
% inhibition

| Nominal test | Final frond no. \ Final total frond |
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concentration (replicate area of plants Mean growth Mean growth rate for
(mm) means, day 7) (replicate means) rate for frond total frond area of
[mg/L] [mm?] no. plants
control 205.0 1680.0 - -
0.0780 (0.0074) 183.3 1450.0 3.8 2.0
0.156 (0.0107) 171.3 1298.0 6.6 5.6
0.313 (0.0149) 156.7 1199.3* 9.4 9.7
0.625 (0.0208) 130.7* 987.0* 15.8 16.1
1.25 (0.0295) 106.7* 778.0* 22.9 21.9
2.50 (0.0409) 85.0* 592.3* 31.2 29.8
5.00 (0.0579) 78.0* 547.0* 35.1 40.0
10.0 (0.1650) 52.0* 340.3* 48.4 54.6

* Results which were significantly different (based on Welch-t test for inhomogeneous variances with Bonferroni-
Holm adjustment) from the control

The ErCso and ErCqo values are presented in Table 50 and the EyCso and EyCio values in Table 51. The
most sensitive endpoint was total frond area of plants resulting in a 7 d ErCso value of 0.113 mg a.s./L, based
on geomean measured concentration of desmedipham and the lowest ErC1o was 0.0114 mg a.s./L.

Table 50 Effects on mean Growth Rate of frond number and frond area of Lemna gibba

Endpoint
(0-7 day)

Frond number (mean growth rate)

Frond area (mean growth rate)

nominal conc.

geomean
measured conc.

nominal conc.

geomean

measured conc.

ECs [mg/L]
(95% confidence interval)

(9.7598 — 15.702)

(0.1074 - 0.2333)

EC1 [mg/L] 0.2881 0.0114 0.3556 0.0127
(95% confidence interval) (0.2042 - 0.3802) | (0.066-0.0162) | (0.2794-04383) | (0.083-0.0171)
ECx [mg/L] 1.0394 0.0274 1.0553 0.0269
(95% confidence interval) (0.8503 —1.2353) | (0.020-0.0347) | (0.9071-12057) | (0.0207 - 0.0330)
12.101 0.1463 8411 0.1131

(7.3348 —9.8317)

(0.0897 - 0.1553)

LOEC [meg/L]

0.625

0.0208

0.313

0.0145

NOEC [mg/L]

0313

0.0149

0.156

0.0107
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Table 51 Effects on Yield of frond number and frond area of Lemna gibba

Endpoint
(0-7 day)

Frond number (vield)

Frond avea (vield)

nominal conc.

geomean
measured conc.

nominal conc.

geomean

measured conc.

(95%% confidence interval)

(1.1754 — 1.6369)

(0.0273 - 0.0405)

(0.8244 — 1.0902)

EC1o [mg/L] 0.0617 0.0056 0.0442 0.0050
(95% confidence interval) (0.0395 - 0.0881) | (0.0031-0.0081) | (0.0301 - 0.0606) | (0.0032 - 0.0068)
EC2o [mg/L] 0.1795 0.0103 0.1266 0.0089
(95% confidence interval) (0.1312-0.2318) | (0.0069 - 0.0134) | (0.0963 —0.1593) | (0.0065 - 0.0110)
ECso [meg/L] 1.3833 0.0328 0.9477 0.0264

(0.0230 - 0.0306)

LOEC [mg/L]

0.0295

=0078

=0.0074

0.0208

< 0.078

=0.0074

NOEC [mg/L]

The study fulfilled the validity criteria for control growth, the pH-value did not increase by more than 1.5
units and temperature was within 24 + 2 °C set in OECD TG 221 (2006). There was a minor accident in the
documentation of the study. The documentation of 7-10 days old pre-culture is missing from the study.
Photodocumentation was used to check that healthy and suitable plants were used for the performance of the
test. Since the validity criteria for control growth was met, this deviation is not considered to have any
impact on the test. The study is considered valid and a 7 d ErCsp value of 8.41 mg a.s./L was obtained, based
on nominal concentrations of desmedipham, and a 7 d ErCso value of 0.113 mg a.s./L based on geometric
mean measured concentrations of desmedipham. The NOErC value was 0.0107 mg a.s./L based on
geometric mean measured concentrations of desmedipham.

Study 5 — Desmedipham (Myriophyllum spicatum)

2013, 2016, Toxicity of desmedipham technical to the aquatic macrophyte, Myriophyllum spicatum, M-
461454-01, M-545827-01-1, RAR B.9.2.7/08

The effect of desmedipham technical (purity 99.5 % w/w) on aquatic macrophyte, Myriophyllum spicatum
was studied in a semi-static toxicity test (higher tier study based on OECD 221). Following a seven-day
acclimation period, Myriophyllum spicatum shoots were exposed via the water phase to the test item for 14
days. There were four solution renewals during the exposure period, which occurred on exposure days 4, 6, 8
and 11, respectively. Nominal (mean measured) concentrations were control, solvent control (0.1 mL
acetone/L), 15 (15.2), 48 (44.0), 150 (125), 490 (435), 1560 (1474) and 5000 (4175) ug a.s./L, respectively.
The test system consisted of three replicates per treatment group with three plants each. Shoots within a
replicate were planted in the artificial sediment spiked with nutrients (20 XAAP media). Measured
parameters were growth rate and yield (NOEC, LOEC and EC50) of total shoot lengths, total plant wet
weight and total plant dry weight.

The environmental conditions were 16 hours of light and 8 hours dark, with a light intensity of 7980 to
10720 Lux (mean 9160 Lux), a temperature of 24 + 0.5 °C, a pH of 8.1 to 9.8 and dissolved oxygen of 7.8 to
11.5 mg/L. Quantitative amounts of desmedipham and its metabolite EHPC were measured in all freshly
prepared test levels on day 0, 4, and 11 and additionally in all aged test levels on day 4, 11, and 14 of the
exposure period.

Mean measured recoveries for sum of desmedipham and EHPC measured from representative samples of
new and old solutions ranged from 83 to 101% of nominal concentrations. Results are based on both nominal
test concentrations of desmedipham and geometric mean measured concentrations of desmedipham. The
measured recoveries showed that desmedipham was completely hydrolysed in the old solutions. Sediment
samples were not collected for chemical analysis.
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Table 52 Geometric mean measured concentrations of desmedipham
Sampling time | Measured concentrations (3 sampling intervals)
(d)
nom.conc. (mg/l) | 0.015 0.048 0.15 0.49 1.56 5
0 0.01514 0.04645 0.12382 0.45404 1.4149 3.31263
4 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025
4 0.01564 0.04522 0.13183 0.45969 1.4371 3.70608
11 0.00025 0.00025 0.00025 0.00025 0.00025 0.00196
11 0.01574 0.04631 0.13967 0.45375 1.4851 3.54911
14 0.00025 0.00025 0.00025 0.00025 0.00025 0.00025
geomean conc. 0.0020 0.0034 0.0057 0.0107 0.0190 0.0499

Highlighted cell measured value below LOQ (0.0005 mg/l) so half the LOQ is used for calclulations

Plants in the control, solvent control and all treatment groups appeared normal throughout the study. Active
growth of the control plants during the 14-day exposure period was demonstrated by an average total shoot
length yield of approximately 28.3 cm. Replicate A in the solvent control group was identified as an outlier
during the statistical analysis and was removed from the data. Growth data for all other plants was included
in the data analysis.

Results for growth rates for total shoot length, total plant wet weight and total plant dry weight analyzed at
test termination on study day 14 are given in the following table.

Table 53 Inhibition of growth rates of Myriophyllum spicatum

Nominal Length Inhibition | Wet Weight | Inhibition | Dry Weight | Inhibition
concentration Growth of growth Growth of growth Growth of growth
[uo/L] Rate rate for Rate rate for Rate rate for
(cm™) total shoot (b total plant (@b total plant
length wet weight dry weight
(%) (%) (%)
Pooled control 0.1139 - 0.1192 - 0.1318 -
15 0.1012 11.1 0.1045 12.3 0.1193 9.5
48 0.0942 17.3% 0.1026 13.9 0.1073 18.6
150 0.0928 18.5* 0.1039 12.8 0.1226 7.0
490 0.0950 16.6* 0.1155 3.1 0.1239 6.0
1560 0.0832 26.9* 0.0880 26.2* 0.0933 29.2*
5000 0.0807 29.2% 0.0729 38.9* 0.0822 37.7*

* Statistically significant difference from pooled controls (Dunnett's one-tailed test; p < 0.05).

The ErCso values for each of the three endpoints were determined to be greater than the highest test
concentration. The lowest NOErC in the 14-day exposure of Myriophyllum spicatum was obtained for shoot
length growth rate. The statistical NOErC, LOErC and ErCsp for this endpoint were 15, 48 and >5000 pg/L,
respectively, based on nominal concentrations of desmedipham.

Table 54 Toxicity of desmedipham technical to Myriophyllum spicatum

Test substance

Desmedipham technical

Test object Myriophyllum spicatum

Exposure 14 day — Static renewal exposure

Endpoint Unit [ug/L]

: Day 14 Day 14 Day 14

Endpoint results Shoot Length Wet Weight Dry Weight
Growth rate 15 490 490

NOEC -
Yield <15 490 490
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LOEC Growth rate 48 1560 1560
Yield 15 1560 1560
Growth rate > 5000 > 5000 > 5000
ECso 2939 1518
(95% C.1.) Yield ?r?thcalculable) (not calculable to | (688 to not
6616) calculable)

The study was performed according to the OECD TG 221 (Lemna growth inhibition test), but the study
followed in principle the OECD TG 239 (2014; Water-sediment Myriophyllum spicatum toxicity test) except
that the replication was smaller than recommended by OECD TG 239 (2014): six for control and four for test
levels. However, the study was performed before the test guideline adoption in 2014 and the replication in
the test allowed statistical significance to be observed even at second lowest treatment level. The pH range
increased more than the required + 1.5. This is however not considered to invalidate the study since the
criteria for control growth was met. Otherwise the study fulfilled the criteria set in OECD TG 239 (2014) and
therefore the study was considered valid. The 14 day ErCsy value was >5 mg a.s./L, based on nominal
concentrations of desmedipham and >0.05 mg a.s./L based on geometric mean measured concentrations of
desmedipham. The 14 day NOErC value was 0.002 mg a.s./L based on geometric mean measured
concentrations of desmedipham.

Studies with the metabolite (EHPC, Aniline, Phenol)

All metabolites were at least an order of magnitude less toxic to aquatic macrophytes than the parent
substance desmedipham. Therefore, the studies with the metabolites presented in the Table 43 are not
described here in detail (for more details see the annexed RAR of desmedipham).

11.5.4  Acute (short-term) toxicity to other aquatic organisms

11.6 Long-term aquatic hazard

Evaluation of aquatic chronic hazard for desmedipham is based on studies which are considered valid in the
Renewal Assessment Report of desmedipham (RAR annexed to this CLH proposal). All valid studies are
presented in the table below and relevant studies for the classification purpose are also summarised below.
More details can be found in the annexed RAR.

Table 55: Summary of relevant information on chronic aquatic toxicity

Method | Species | Test material | Results | Remarks | Reference
Chronic toxicity to fish - Desmedipham
EU Directive | Oncorhynchus | Desmedipham | EC10 0.146 mg/I The study 2014, 2016
91/414 EEC; | mykiss technical Endpoint Growth, followed the M-482005-01-1
Regulation (rainbow trout) EC10 recommendations | M-545521-01-1
(EC) No. Purity 99.5 % of OECD TG 210. | M-582216-01-1
1107/2009 wiw (based on arithmetic | Malfunction of RAR B.9.2.2.1/01
US EPA mean measured the diluter was
OCPP concentrations) noticed on day 83
850.1400 and corrected.

key study The deviation is
ELS not considered to
flow-through have on impant on
92d(60d the study results.
post hatch)
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GLP
Chronic toxicity to fish - Metabolite EHPC
EU Directive | Oncorhynchus | EHPC EC1o 3.71 mg/l Study followed 2013
91/414 EEC; | mykiss Endpoint growth, the M-482025-01
Regulation (rainbow trout) | Purity 99.5 % EC1o recommendations | RAR B.9.2.2.1/02
(EC) No. wiw of OECD TG 210.
1107/2009 Mean measured
OECD 210 recoveries were
(1992) within the range of
US EPA 106 to 128% of the
OCPP nominal
850.1400 concentrations. The
results are based on
ELS the mean measured
flow through concentrations of
94d(62d EHPC.
post-hatch)
GLP
Chronic toxicity to fish - Metabolite Aniline
ELS Mocropterus Aniline NOEC 0.051 mg/I 1979, 2004
flow-through | salmoides (mm) M-49247-01-1
115d (Largemouth Purity 99.5% Endpoint growth, RAR B.9.2.2.1/03
Guideline bass)) NOEC
not stated
Chronic toxicity to fish - Metabolite Phenol
ELS Oncorhynchus | Phenol NOEC 0.065 mg/I 1979, 2006
static- mykiss (mm) M-491666-01-1
renewal (rainbow trout) RAR B.9.2.2.1/04
(daily)
30d
No
information
on the
guideline or
GLP

Chronic toxicity to fish - Metabolite Diphenyl urea

No study was submitted. The acute toxicity studies with Daphnia and algae show that the substance is less toxic than
the active substance.

Chronic toxicity to Daphnids - Desmedipham

OECD 211
U.S.EPA
OPPTS
850.1300,
deviation not
specified
Flow-
through

21d

GLP

Daphnia magna
(cladoceran)

Desmedipham
technical

Purity 99.5 %
wiw

NOEC 0.049 mg/l
(based on mean
measured
concentrations of
sum of
desmedipham and
EHPC)

NOEC 0.020 mg/L
(based on arithmetic
mean measured
concentrations of
desmedipham)

key study

Fulfils the validity
criteria OECD
211 for control
mortality and for
the mean number
of living offspring
per parent animal

2012
M-437659-02-1
RAR B.9.2.5.1/03

Chronic toxic

ity to Daphnids - Metabolite Aniline

Guideline
not stated

Daphnia magna
(cladoceran)

Aniline

NOEC 0.016 mg/L
(based on mean

For aniline, the
endpoints used for

2004
European RAR
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Flow-
through
21 day

No GLP

No information
on purity

measured
concentrations)

risk assessment
correspond to the
EU-agreed
endpoints
according to the
EU Review
Report: Review
report for the
active substance
desmedipham
(SANCO0/4061/20
01- final, 13
February 2004)
which have also
been used for the
EU evaluation of
aniline as an
existing substance
carried out in the
framework of
Council
Regulation (EEC)
793/93 (CSTEE,
2003 and
European RAR,
2004).

RAR B.9.2.5.1/04

Guideline
not stated
Static-
renewal
(3x/week)
21d

Daphnia magna
(cladoceran)

Aniline

No information
on purity

NOEC 0.004 mg/L
(extpolated from the
nominal value)

NOEC value
extrapolated from
a nominal value
of 10 pg/l, based
on the recovery
rate determined at
a much higher
concentration

2004
European RAR
RAR B.9.2.5.1/04

Guideline
not stated
Semi-static
21d

Daphnia magna
(cladoceran)

Aniline

No information
on purity

NOEC 0.024 mg/L
(based on mean
measured
concentrations)

2004
European RAR
RAR B.9.2.5.1/04

Chronic toxic

ity to Daphnids - Metabolite Phenol

Static-
renewal (3x/
week) 16 d

No
information
on guideline
or GLP

Daphnia magna
(cladoceran)

Phenol

No information
on purity

EC1 0.46 mgiL

For phenol, the
endpoints used for
risk assessment
are based on the
EU evaluation of
phenol as an
existing substance
carried out in the
framework of
Council
Regulation (EEC)
793/93 (CSTEE,
2003and
European RAR,
2006).

2006

European RAR
M-491666-01-1
RAR B.9.2.5.1/05

Chronic toxic

ity to green algae — Desmedipham

OECD TG
201

96 h

static

GLP

Selenastrum
capricornutum
(green algae)

Desmedipham
technical

Purity 96.8 %
w/w

NOEC < 0.05 mg/L

Inhibition on cell
growth was

already identified
in the lowest test
concentrations of

1993, 2004
M-146929-02-1
M-146929-02
RAR B.9.2.6.1/02
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desmedipham
(initial 0.053
mg/L)
Chronic toxicity to green algae — Metabolite EHPC
OECD 201 Pseudokirchner | EHCP (Ethyl- ErCio 37 mg/L Study fulfilled 2000, 2016
GLP iella 3- (based on nominal as | validity criteria. M-197998-01-1
Static subcapitata hydroxyphenyl | measured pH range of the M-197998-01-1
72h (green algae) carbamate) concentrations test mediumwas | RAR B.9.2.6.1/06
Purity 97.7 % stayed within 92- higher than
wiw 100% of nominal) recommended
Endpoint growth +1.5in OECD TG
rate: E,C1o 201 (2011)
Chronic toxicity to aquatic macrophytes — Lemna minor- Desmedipham
OECD 221, | Lemna minor Desmedipham | 7d NOEC 0.0492 Fulfilled the 2004, 2016
deviation not | (duck weed) technical mg/l validity criteria M-494089-01-1
specified Endpoint frond OECD TG 221 M-545827-01-1
Purity 97.4 £ number and dry RAR B.9.2.7/03
Static- 0.22 % weight, 7d-NOErC
renewal
(3x/week) (based on geometric
14d mean measured
GLP concentrations of
desmedipham)
Chronic toxicity to aquatic macrophytes — Lemna gibba- Desmedipham
OECD 221 Lemna gibba Desmedipham | ErCio 0.013 mg/I Fulfilled the 2012, 2016, 2017
Static- (duck weed) technical validity criteria M-444430-01-1
renewal (based on geometric | OECD TG 221 M-545827-01-1
(3x/week) Purity 99.5 % mean measured for control M-594283-01-1
7d wiw concentrations) growth, pH did RAR B.9.2.7/04
GLP not increase more

than 1.5 units, and
the temperature
was within 24+
2°C. Minor
deviation in the
documentation of
the study, no
impact on the test
result.

Endpoint frond area,
7d-ErCio

ErCi 0.011 mg/l
(based on geometric
mean measured

concentrations)

Endpoint frond
number, 7d-ErCio

Toxicity to aguatic macrophytes — Myriophyllum spicatum- Desmedipham

OECD 221 Myriophyllum Desmedipham | 14 d NOErC 0.002 | Study was 2013

Static- spicatum technical mg a.s/L performed M-461454-01-1
renewal (Eurasian (based on geometric | according to RAR B.9.2.7/08
(days watermilfoil) Purity 99.5 % mean measured OECD 221, but

4,6,8,11) 14 wiw concentrations) followed in

d principle OECD

GLP Endpoint total shoot | 239 except the
length, 14d-NOErC | replication was
smaller than

recommended. pH
ranged more than
required +£1.5.
Criteria for
control growth
was met. Criteria
set in OECD 239
were otherwise

Key study
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| | [ met.
Chronic toxicity to Chironomus riparius - desmedipham
BBA: Chironomus Desmedipham | NOEC 1.0 mg a.s./L | Desmedipham 2002
(1995); US| riparius technical (based on initial degrades rapidly M-213724-01-1
EPA OPPTS | (chironomid) measured in alkaline test RAR B.9.2.5.3/01
850.1735 Purity 98.2 % | concentrations of the | medium as in this
Static wiw sum of study (mean pH
28d desmedipham and 7.8)
spiked water EHPC)
GLP 0.14 mga.s./L

(based on initial
geometric mean
measured
concentration of
desmedipham)

OECD Chironomus Desmedipham | NOEC 7.0 mg Desmedipham 2005
Proposal for | riparius a.s./L degrades rapidly M-494081-01-1
a New | (chironomid) Purity 98% (based on initial in alkaline test RAR B.9.2.5.3/02
Guideline measured medium as in this
219 concentrations of the | study (mean pH
Static sum of 7.8)
28d desmedipham and
spiked water EHPC)
3.34mga.s./L

GLP

(based on initial
geometric mean
measured
concentration of
desmedipham)

Chronic toxic

ity to Chironomus riparius -EHPC

OECD 219 Chironomus EHPC EC10 > 5 (nom) Desmedipham Thomas et al.
Static riparius NOEC 5 (hom) degrades rapidly (2012)
28d (chironomid) Purity 99.1 % | (based on nominal in alkaline test M-438278-01-1

spiked water

GLP

w/w

concentrations as the
recovery of EHPC in
day 0 samples were
between 116-120 %
of nominal
concentrations.)

medium as in this
study (mean pH
7.8)

RAR B.9.2.5.3/03

LIndicate if the results are based on the measured or on the nominal concentration

11.6.1

Chronic toxicity to fish

One valid chronic test (EC1o 0.146 mg a.s./L) with desmedipham on fish Oncorhunchus mykiss (rainbow
trout) and one with each metabolite EHPC, aniline and phenol were available in the RAR. Test results from
two prolonged fish test were also presented in the RAR but not evaluated as early life stage toxicity test is
preferred for evaluating chronic hazard. Those results are not presented either in this CLH-proposal and only
studies which are relevant for classification are summaries below.

Study 1 - Desmedipham

2014, 2016. Early life stage toxicity of desmedipham technical to the rainbow trout (Oncorhynchus
mykiss) under flow-through conditions. M-482005-01, M-545521-01-1, M-582216-01-1, RAR B.9.2.2.1
/01

Chronic toxicity of desmedipham technical (purity 99.5 % w/w) to the rainbow trout was studied in an early
life stage test according to guidelines EU Directive 91/414/EEC, Regulation (EC) No. 1107/2009 US EPA
OCSPP 850.1400). Rainbow trout (starting with eggs at <24 hours old) were exposed to desmedipham in a
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flow-through system over a period of 92 days. Test vessels (4 replicates/treatment) were dosed via a
modified proportional diluter with a renewal rate of approximately 10 turnovers/day. Nominal concentrations
were 0.0667, 0.120, 0.216, 0.389 and 0.700 mg a.s./L and controls dilution water and solvent control:
acidified Dimethylformamide (2% phosphoric acid solution, pH < 4) at 0.1 mL/L. The test concentrations
based on arithmetic mean measured concentrations of desmedipham were 0.076, 0.115, 0.197, 0.405 and
0.683, respectively. Test conditions were following: temperature 10.1°C to 10.7 °C (mean: 10.3 °C),
photoperiod: 16 hours light / 8 hours dark with 30 minutes dawn/dusk, light intensity: 488 to 764 Lux, pH:
7.4 to 8.0, water hardness: 46 mg/L as CaCO3, and dissolved oxygen: 9.0 to 11.2 mg/L (82 to 102% oxygen
saturation).

Measured parameters were: sublethal effects, fish hatchability (days to hatch and numbers hatched), swim-up
behavior, survival (post-hatch success) and growth (standard length and dry weight for all surviving fish on
Day 92). Results are shown in the following table.

Table 56 Toxicity of desmedipham to fish (ELS), based on artihmetic mean measured concentrations
of desmedipham

Test Substance Desmedipham

Test Object Oncorhynchus mykiss

Exposure 92 days (60 days post-hatch), flow-through (ELS)

Fry Survival (Day 92): | NOEC: 0.115mga.s./L LOEC: 0.197 mg a.s./L

Percent Hatch /

Time to Hatch: NOEC: 0.405 mg a.s./L

LOEC: 0.683 mg a.s./L

Percent Swim-up /

Time to Swim-up: NOEC: 0.197 mg a.s./L

LOEC: > 0.197 mg a.s./L

Growth

(Standard Length):

NOEC: 0.076 mg a.s./L

LOEC: 0.115 mg a.s./L

Growth (Dry Weight):

NOEC: 0.076 mg a.s./L

LOEC: 0.115mg a.s./L
EC10: 0.146 mg a.s./L

Morphological &

NOEC: 0.115 mg a.s./L

LOEC: 0.1.97 mg a.s./L

Behavioural Effects:

The study followed the recommendations of OECD TG 210. The validity with regards to hatching success
(>75%) and post hatch success (>75%) were fulfilled and the mean hatching success in the controls was
91.0%, corrected for viability. Dissolved oxygen was > 82 % of the air saturation value and the water
temperature did not differ by more than 1.5°C between test chambers or between successive days at any time
during the test, and was within the temperature ranges specified for the test species.

On day 83 malfunctioning of the diluter were noticed. Due to a malfunction of the diluter system the
compound was not injected into the test system for approximately 15 hours. The malfunction was corrected
and the diluter was cycled manually 69 times in order to re-establish nominal test concentrations. Water
samples taken after the diluter malfunction was corrected and showed recoveries within the expected range.
As the malfunction period was a short time compared to the full length of this study (< 1%) and because this
incident occurred one week before study termination with no critical development stage involved, this
deviation is not considered to have an impact on the study results. The lowest EC1o value of 0.146 mg a.s./L
is used based on arithmetic mean measured concentration.

Study 2 - EHPC

2014. Early life stage toxicity of EHPC to the rainbow trout (Oncorhynchus mykiss) under flow-
through conditions, M-482025-01, RAR B.9.2.2.1 /02

Rainbow trout eggs starting at <24 hours old were used during this early life stage test to study chronic
toxicity of metabolite EHPC (purity 99.8 & w/w). The study duration was 94 days (62 days post-hatch)
under flow through conditions. Test vessels were dosed via a modified proportional diluter with a renewal
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rate of approximately 10 turnovers/day. Nominal test concentrations were: dilution water control, 0.625,
1.25, 2.50, 5.00 and 10.0 mg p.m. /L (pure metabolite). Mean measured recoveries were within the range of
106 to 128% of the nominal concentrations.

Test conditions were: temperature: 10.8°C to 11.5 °C (mean: °C), photoperiod: 16 hours light / 8 hours dark
with 30 minutes dawn/dusk, light intensity: 610 to 771 Lux, pH: 7.7 to 8.1, water hardness: 48-68 mg/L as
CaCO0g3, and dissolved oxygen: 8.9 to 11.2 mg/L (81 to 102% oxygen saturation). Measured parameters
were: sublethal effects, fish hatchability (days to hatch and numbers hatched), swim-up behavior, survival
(post-hatch success) and growth (standard length and dry weight for all surviving fish on Day 94). Results
are shown in the following table. The results are based on the mean measured concentrations of EHPC.

Table 57 Toxicity of EHPC to fish (ELS)

Test Substance EHPC
Test Object Oncorhynchus mykiss
Exposure 94 days (62 days post-hatch), flow-through (ELS)
Fry Survival NOEC: = 10.6 mg ,
(Day 94): o.m./L LOEC: > 10.6 mg p.m./L
Percent Hatch / NOEC: > 10.6 mg _ EC10(95% C.1.): 9.15
Time to Hatch: p.m./L LOEC: > 10.6 mg p.m./L (NA) mg p.m./L
Percent Swim-up / NOEC: = 10.6 mg ,
Time to Swim-up: p.m./L LOEC: >10.6 mg p.m/L
Growth NOEC: 2.86 mg _ EC10(95% C.1.): 13.2
(Standard Length): p.m./L LOEC: 560 mg p.m /L (10.7-15.7) mg p.m./L
Growth NOEC: 2.86 mg _ EC10(95% C.1.): 3.71
(Dry Weight): p.m./L LOEC: 5.60mgpm/L | 305 "4 39) mg p.m./L
Morphological & NOEC: 2.86 mg , The NOEC and LOEC were
Behavioral Effects: | p.m./L LOEC: 560 mg p.m/L empirically determined.

p.m./L = pure metabolite/L; NA = not applicable
--- = Due to the nature of the data, the EC1 could not be calculated

The 94-day exposure to EHPC resulted in a NOEC of 2.86 mg p.m./L and a LOEC of 5.60 mg p.m./L based
on growth (length and dry weight) and morphological/behavioral effects. The lowest EC1o was estimated for
the growth parameter (dry weight) at 3.71 mg p.m./L. Endpoints were based on mean measured
concentrations of EHPC.

The study followed the recommendations of OECD TG 210. The validity with regards to hatching success
(>75%) and post hatch success (>75%) were fulfilled and the mean hatching success in the controls was
97.3% corrected for viability. Dissolved oxygen was > 81 % of the air saturation value and the water
temperature did not differ by more than 1.5 °C between test chambers or between successive days at any
time during the test, and was within the temperature ranges specified for the test species.

Study 3 — Aniline

2004. European RAR. The EU evaluation of aniline as an existing substance carried out in the
framework of Council Regulation (EEC) 793/93 (European RAR, 2004) and listed in the EU Review
Report for Desmedipham (SANCO/4061/2001 - final, 13 February 2004), M-492497-01-1, RAR
B.9.2.2.1/03

Aniline has been evaluated in the Framework of Council Regulation (EEC) 793/93. In the RAR of
desmedipham two studies for fish early life stages from the EU Risk Assessment Report on Aniline were
presented shortly. An old study from 1979 examined the long-term toxicity of aniline in an embryo-larval
test with the largemouth bass Micropterus salmoides as test organism with hard, respectively soft water. In a
flow-through system (temperature: 19-24°C; dissolved oxygen: 7.7-9 mg/L; water hardness: 50, respectively
200 mg/L CaCO3; pH: 7.3-8.1) eggs were exposed to the test substance 1-2 hours after spawning. Exposure
was maintained through 4 resp. 8 days after hatching giving exposure periods of 6.5-7.5 resp. 10.5-11.5 d.
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Aniline concentration was measured daily. Test parameters were egg hatchability and survival 4 and 8 days
post hatching. From the available test a NOEC value of 45 pg/L for hard and 51 pg/L for soft water,
respectively, was roughly estimated.

Although it was stated in the RAR that it is impossible to check whether the above described study is
performed according to the OECD TG 210, and it was also argued whether this study should be considered
more like an extended embryo test due to the short post hatch exposure period of 4-8 days (to fulfill the
OECD 210 recommendation) than ELS study, it was nevertheless accepted to use the endpoint of NOEC 51
ug/L. In this CLH-proposal this study is, however, used only as for information due to above mentioned
discrepancies.

Study 4 — Phenol

European Chemicals Bureau, Institute for Health and Consumer Protection, European Union Risk
Assessment Report on Phenol (CAS: 108-95-2) Volume 64, M-491668-01, RAR B.9.2.2.1 /04

As with aniline in the RAR of desmediphan, an old study from the year 1979 has been chosen the most
relevant among studies presented in the EU Risk Assessment Report on Phenol. The long-term toxicity of
phenol in an embryo-larval test with Oncorhynchus mykiss was studied in hard and soft water in a flow-
through system (temperature: 12-14 °C; dissolved oxygen: 9-11 mg/L; water hardness: 50 and 200 mg/L
CaCO0g3; pH: 7.3-8.1). Eggs were exposed to the test substance 20 minutes after fertilisation. Exposure was
maintained through 8 days after hatching. Average hatching time for Oncorhynchus mykiss was 22 days.
Phenol concentration was measured daily (no results presented). Log probit analysis was used by the authors
to determine the LC1o and LCso at hatching and 8 days after hatching. EC1o-values (for survival) of 2 pg/L
for hard water and of 65 pg/L for soft water could be determined that were regarded as NOEC values for 22-
30-days exposure. The same comments applied to this study as in the case of aniline above. More details in
annexed RAR.

11.6.2  Chronic toxicity to aquatic invertebrates

One valid long term toxicity test is available for Daphnia magna with the NOEC value of 0.020 mg a.s./L.
Two other studies were considered not reliable either due to lack of measured concentrations or the validity
criteria set in OECD TG 211 (2013) was not met. For metabolite aniline even lower NOEC values 0.004 —
0.024 mg/L were presented in the RAR. These values had been extracted from the EU RAR on Aniline and
the validity of any of these studies could not be checked.

Study 1 - Desmedipham

2012, 2017. Desmedipham: A flow-through life-cycle toxicity test with the cladoceran (Daphnia magna)
- Final report M-437659-02. M-582262-01-1, RAR B.9.2.5.1/03

Chronic toxicity of Desmedipham technical (99.5% w/w) was studied during 21 days in flow-through test
according to guidelines OECD 211; USEPA (=EPA): OPPTS 850.1300. Daphnids (neonates, less than 24
hours old) were exposed to nominal test concentrations of 6.3, 13, 25, 50 and 100 ug a.s./L and to a negative
control (dilution water) and a solvent control (0.05 mL/L dimethylformamide) in a flow-through system. The
arithmetic mean measured concentrations of desmedipham were 4.1, 6.3, 10, 20 and 38 pg a.s./L. Two
replicate test chambers were tested for each treatment and control group. Each replicate contained two
compartments with five daphnids each, resulting in a total of 20 daphnids in each treatment and control
group. Observations of the effects of desmedipham on survival, reproduction and growth were used to
determine NOEC, LOEC and the maximum acceptable toxicant concentration (MATC).

Light intensity at test initiation was 318 Lux at the surface of the water and temperature was 20 + 1°C, pH
8.0-8.1 and oxygen 6.8-8.4 mg O2/L. Water samples were collected from alternating replicate test chambers
in each treatment and control group at the beginning of the test, at appr. weekly intervals during the test and
at the end of the test to measure concentrations of test substance. All samples were collected from mid-depth,
placed in glass vials, acidified with two drops of 10 % phosphoric acid and processed immediately for
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analysis. Samples were analysed using HPLC with UV detection at 240 nm. The LOD for desmedipham was
0.0465 ug a.i./L and for the EHPC metabolite 0.0882 pg a.i./L.

Table 58 Summary of survival, reproduction and growth of Daphnia magna exposed to desmedipham
for 21 days

Arithmetic mean Mean no. Mean length Mean dry weight
measured Percent neonates per + std. dev. (mm) | +std. dev. (mg)?
concentration of adult reproductive day
DMP survival * + std. dev.
(ug a.s./L) (nom)
Control 95.0 11.3+£1.40 5.0+£0.10 1.08 £ 0.105
Solvent Control 100 10.3+0.84 4.8+0.19 0.93£0.071
Pooled Control 97.5 10.8+1.19 49+0.18 1.01+£0.116
4.1 (6.3) 100 94+0.75 49+0.12 0.96 = 0.062
6.3 (13) 95.0 11.2+£1.33 5.0+ 0.09 0.96 £ 0.033
10 (25) 100 9.1 £0.67 49+0.18 1.03+0.108
20 (50) 95.0 10.0 £ 1.69 5.0£0.14 0.91 £0.130
38 (100) 60.0* 2.2 £1.45* 4.6 £0.21* 0.94 + 0.095
* Indicates a statistically significant decrease in comparison to the pooled control (p < 0.05).
! There were no statistically significant decreases in survival in comparison to the pooled control using
Dunnett’s test (p > 0.05).

The mean dry weight is higher than in the solvent control and it is reduced by around 6% in comparison with
pooled controls. Therefore, the EC1p and ECy for dry weight are higher than the 38 pg/L. No statistical
calculations were performed for dry weight. Regarding number of offspring, immobility of adults, and length
at the end of the study, effects were observed at the highest concentration only. Consequently, no significant
dose-response relationship is observed and no valid ECy or ECy values can be calculated for these
endpoints.

The NOEC for growth (based on length), survival and reproduction was 20 pg a.s./L, the LOEC was 38 g
a.s./L based on arithmetic mean measured test concentrations of desmedipham.

The study was considered to fulfil the validity criteria set in OECD TG 211 (2012) for control mortality and
for the mean number of living offspring per parent animal. A NOEC value of 0.049 mg/L was obtained
based on mean measured concentrations of the sum of desmedipham and EHPC and 0.020 mg a.s./L based
on arithmetic mean measured concentration of desmedipham.

Study 2 — Aniline

EU evaluation of aniline as an existing substance carried out in the framework of Council Regulation (EEC)
793/93 (CSTEE, 2003) has presented results from three chronic 21 d study with Daphnia magna. Those test
results were also presented in the RAR of desmedipham without any detailed descriptions: 1) a flow-through
study (1989) with Daphnia magna with a 21 day NOEC value of 16 pg/L (based on mean measured
concentrations); 2) a semi-static study (1988) (three renewals per week) with Daphnia magna with a 21 day
NOEC value of 4 pg/L (extrapolated from nominal concentrations); 3) a semi-static study (1988) with
Daphnia magna with a 21 day NOEC value of 24 pg/L based on mean measured concentrations. According
to the evaluation in the EU Risk Assessment Report “None of these tests was conducted according to
international guidelines but careful examination of the test reports allows the conclusion that they can all be
regarded as valid (with restriction) and that it cannot be justified to prefer one of the tests. It could be stated
that the NOEC of 4 pg/l derived from the study from the year 1988 is not as reliable as the other 2 daphnia
tests, because this value was extrapolated from a nominal value of 10 pg/l, based on the recovery rate that
was determined at a much higher concentration.”

In the RAR it is mentioned that the validity of any of these studies could not be checked.

139



CLH REPORT FOR DESMEDIPHAM (1S0O); ETHYL 3-
PHENYLCARBAMOYLOXYPHENYLCARBAMATE

Study 3 — Phenol

European Chemicals Bureau, Institute for Health and Consumer Protection, European Union Risk
Assessment Report on Phenol (CAS: 108-95-2), Volume 64, M-491668-01, in RAR Vol 3, B.9.2.5.1 /05

As with aniline the results presented in EU Risk assessment report are provided here: 1) a study with
Ceriodaphnia dubia with 4 day and 7 d values of 1.77 mg/L and > 5 mg/L (geometric means of NOEC and
LOEC), respectively, for reproduction 2) a study with Ceriodaphnia dubia with 4 day and 7 d values of 4.9
mg/L for reproduction 3) a study with Ceriodaphnia dubia with a 8 day NOEC of 0.84 mg/L for survival and
6.5 mg/L for reproduction and with Daphnia magna with a 11 day NOEC of 0.5 mg/L for survival and 0.8
mg/L for reproduction 4) a study with Daphnia magna with 16 d ECio-value of 0.46 mg/L and an ECso-
value of 10 mg/L was found for the endpoint growth. The endpoints are based on nominal concentrations.

The lowest endpoint of EC1o 0.46 mg/l was used in the RAR of desmedipham since all four studies showed
the same magnitude of effect. In this study daphnids (< 24-hour-old) were exposed to different phenol
concentrations for 16 days and they were fed green algae each day. Three times a week daphnids were
transferred in new test solution and all newly born daphnids were removed. After 16-days the length from
the top of the head to the end of the tail was measured using binoculars equipped with an ocular micrometer.
Validity criteria were not discussed in the report and the test concentrations were not measured.

Only a short summary had been presented in the EU report for phenol. None of these studies can be
considered to fulfil the validilty criteria since there is no information on the analytical results and the
exposure period is shorter than required in OECD TG 211 (21 days).

11.6.3  Chronic toxicity to algae or other aquatic plants

One green algae test was available for desmedipham with the NOEC value < 0.05 mg/L. The most sensitive
species was aquatic macrophyte Myriophyllum spicatum with the 14d-NOErC value of 0.002 mg/L. Also
studies with Lemna gibba and Lemna minor demonstrated desmedipham to be hazardous to aquatic
macrophytes on the long-term as the ErC1o/NOEC values were < 0.1 mg/L.

Study 1 — Desmedipham
1993, 2004. Toxicity of Desmedipham technical to the green algae, Selenastrum capricornutum. M-
146929-01-1, M146929-02, RAR B.9.2.6.1/02

This study is already summarised in chapter 11.5.3. The NOEC was less than 0.05 mg/L as the inhibition on
cell growth was already identified in the lowest test concentrations of desmedipham (at the initial 0.053
mg/l).

Study 2 — Desmedipham (Lemna minor)

2004, 2016. Desmedipham technical — Aquatic plant toxicity test Lemna minor, semi-static, 14d. M-
49089-01-1, M-545827-01-1, RAR B.9.2.7/03

This study is already summarised in chapter 11.5.3. The 7-d NOErC value of 0.0492 mg a.s./L (frond
number and dry weight) for aquatic macrophyte Lemna minor was determined based on geometric mean
measured concentrations of desmedipham.

The study fulfilled the validity criteria for control growth and the pH-value was within the acceptable limits
set in OECD TG 221 (2006). The original water temperature measurements were not presented, but the
temperature was stated to be within 24 + 2 °C. This missing information is not considered to invalidate the
study since control growth fulfilled the validity criteria and hence the study is considered valid.

Study 3 — Desmedipham (Lemna gibba)

2012, 2016, 2017. Lemna gibba G3 growth inhibition test with desmedipham (technical) under semi-
static conditions. M-444430-01, M-545827-01-1, M-594283-01-1, RAR B.9.2.7/04
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This study is already summarised in chapter 11.5.3. The 7-d ErCyo value of 0.011 mg a.s./L (frond number)
and 7-d ErCyo value of 0.013 mg a.s./L based on geometric mean measured concentrations of desmedipham
were obtained.

The study fulfilled the validity criteria for control growth, the pH-value did not increase by more than 1.5
units and temperature was within 24 + 2 °C set in OECD TG 221 (2006). There was a minor accident in the
documentation of the study. The documentation of 7-10 days old pre-culture is missing from the study.
Photodocumentation was used to check that healthy and suitable plants were used for the performance of the
test. Since the validity criteria for control growth was met, this deviation is not considered to have any
impact on the test.

Study 4 — Desmedipham (Myriophyllum spicatum)

2013, 2016, Toxicity of desmedipham technical to the aquatic macrophyte, Myriophyllum spicatum,
M-461454-01, M-545827-01-1, RAR B.9.2.7/08

This study is already summarised in chapter 11.5.3. The 14 day NOErC value was 0.002 mg a.s./L based on
geometric mean measured concentrations of desmedipham.The study was performed according to the OECD
TG 221 (Lemna growth inhibition test), but the study followed in principle the OECD TG 239 (2014; Water-
sediment Myriophyllum spicatum toxicity test) except that the replication was smaller than recommended by
OECD TG 239 (2014): six for control and four for test levels. However, the study was performed before the
test guideline adoption in 2014 and the replication in the test allowed statistical significance to be observed
even at second lowest treatment level. The pH range increased more than the required + 1.5. This is,
however, not considered to invalidate the study since the criteria for control growth was met. Otherwise the
study fulfilled the criteria set in OECD TG 239 (2014). This study is considered as a key study to derive
aquatic chronic classification for desmedipham.

11.6.4  Chronic toxicity to other aguatic organisms

Study 1 — Desmedipham

2002. 2016. Chronic toxicity to the sediment dwelling chironomid larvae Chironomus riparius
Desmedipham Code: AE B038107 00 1D98 0007, M-213724-01-01, M-545523-01-1, RAR B.9.2.5.3/01

Chronic toxicity of desmedipham technical (purity 98.2 % w/w) to Chironomus riparius was studied during
28 days under a static test condition. Sediment dwelling larvae were exposed to nominal test concentrations
of 0, 0 (solvent control; acetone 0.1 ml/L), 0.125, 0.25, 0.5, 1.0 and 2.0 mg/L in overlying water. Four
replicates were used in each treatment level and in control groups. Into each vessel, 25 2-3 day old larvae
were placed one day prior to application of the test item. The sex and number of emerged midges were
recorded. The test vessels were observed three times per week for any visual differences compared with the
control. During the period of expected emergence test vessels were checked daily for emerged midges. The
sediment used in the test was composed of 10 % sphagnum peat moss, 20 % kaolin clay, and 70 % industrial
guartz sand. Calcium carbonate (CaCO3) were used to adjust the pH of this medium to 7.2.

Samples taken from the water column of the test vessels on days O, 7 and 21 were analysed for the
concentrations of DMP and its hydrolysis metabolite EHPC by HPLC/UV. Samples were taken from the top,
the middle and the lowest concentration on day 0 and from all concentrations on days 7 and 21. LOQ in
water phase was 17.53ug/L. Test water was an artificial modified mineral medium M4 with temperature
range of of 19.7 to 20.2 °C, mean oxygen content of 8.1 mg/L and mean pH of 7.8. Optimum light cycle was
used.

The study was consided to fulfill the OECD TG 219 validity criteria for emergence in control as well as the
criteria for pH, oxygen concentration and temperature range in the RAR of desmedipham. The pH of the
artificial sediment was higher (7.2) than recommended by the guideline (6.5 £ 0.5). This was not considered
to invalidate the study. OECD test guideline recommends a static test design for Chironomous study.
Desmedipham degraded quickly in this study to EHPC and both compounds were not detected in the higher
concentrations in the end of the study period showing fast degradation of both test compounds at the test pH.
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Based on initial desmedipham concentration a NOEC value of 1.0 mg/L was obtained. RMS requsted that
the results should also be based on geomean measured intial concentration. Since the NOEC-level was not
analysed at test initiation, the mean recovery of all concentration levels was used to re-calculate the NOEC-
level, using the geomean of initially measured concentrations, i.e. 14% * 1.0 mg a.s./L = 0.14 mg a.s./L

Study 2 — Desmedipham

2005, 2016. Desmedipham: A prolonged sediment toxicity test with Chironomus riparius using spiked
water - Final report. M-494081-01. M-545523-01-1, RAR B.9.2.5.3/02

In this prolonged sediment toxicity study groups of 20 midges in four replicates (total 80 midges in each
treatment and control group) were exposed to five test concentrations of desmedipham technical (purity 98
%), 0.44, 0.88, 1.8, 3.5 and 7.0 mg a.s./L, a negative control (dilution water) and a solvent control (0.1 ml
acetone/L) for 28 days. The test chambers were observed three times per week during the first 13 days of the
test to make visual assessments of any abnormal behaviour (e.g., leaving sediment, unusual swimming).
During the period of expected emergence following Day 13, the test chambers were observed on a daily
basis and the sex and numbers of fully emerged midges were recorded. After identification, the midges were
removed from the test chambers.

Also, five additional test chambers were added to each of the negative and solvent controls and the low,
middle and high treatment levels for analytical sampling of water and sediment. Samples were analysed
LC/MS/MS and HPLC/UV. The sediment used in the test was composed 0f12.5% sphagnum peat moss, 18%
kaolin clay, and 69% industrial quartz sand (to reach the recommended org C). The temperatures were within
the 20 + 2°C, dissolved oxygen concentrations were > 6.6 mg O2/L (73 % of saturation) throughout the test.
Measurements of pH ranged from 8.1 to 8.7 in the overlying water and 7.1 to 7.9 in the sediment during the
test. The photoperiod was 16 hours of light and 8 hours dark with a light intensity of 285 Lux at test
initiation.

The study fulfilled the OECD TG 219 validity criteria for emergence in solvent control as well as the criteria
for pH, oxygen concentration and temperature range and was therefore considered valid. OECD test
guideline recommends a static test design for the Chironomous study. Desmedipham was degraded almost
completely within 24 h, but the approximate mass balance showed that dosing was correctly performed.
Based on nominal concentrations of sum of desmedipham and EHPC a NOEC value of 7.0 mg/L was
obtained. Based on geomean of initially measured concentrations the NOEC corresponds to an initially
measured concentration of 3.34 mg a.s./L.

Study 3 — Desmedipham

2012. EHPC (metabolite of desmedipham): A prolonged sediment toxicity test with Chironomus
riparius using spiked water - Final report, M-438278-01, RAR B.9.2.5.3/03

In this prolonged sediment toxicity study groups of 20 midges in four replicates (total 80 midges in each
treatment and control group) were exposed to five nominal test concentrations of EHPC (purity 99.1 % w/w)
(0.313, 0.625, 1.25, 2.50 and 5.00 mg p.m../L1), a negative control and a solvent control (acetone) for 28
days under static test conditions. Mortality and emergence as well as signs of abnormal behavior were
recorded on a daily basis. Each test chamber contained a quantity of sediment [composed of approximately
5% sphagnum peat moss, 20% silt and clay (kaolin clay) and 75% industrial quartz sand] and overlying
water. Four additional replicates were added in each treatment and control group for analytical sampling of
sediment and water. The results of the study are based on the nominal and time-weighted test concentrations
in the overlying water. The collection and analyses were done on days 0, 14 and 28.

The lighting intensity was 506 Lux at a photoperiod of 16 hours of light and 8 hours of darkness. The water
temperature ranged from 19.9 to 20.6°C. The dissolved oxygen was >6.8 mg./L (corresponding to 76% of
saturation) The water pH ranged from 7.9 to 8.5.

The study fulfilled the OECD TG 219 validity criteria for emergence in the solvent control as well as the
criteria for, oxygen concentration and temperature and pH range and was therefore considered valid. The
NOEC value is 5 mg p.m./L based on nominal concentrations which was considered acceptable since the
recovery of EHPC in day 0 samples were between 116-120 % of nominal concentrations.
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11.7 Comparison with the CLP criteria

11.7.1  Acute aquatic hazard

Full acute data set was available for desmedipham as there were acute toxicity studies on fish, aquatic
invertebrates, algae and aquatic macrophytes. Also studies with metabolites EHPC, aniline and phenol were
available for all trophic levels. Metabolite aniline (CAS 62-53-3) has a harmonized classification of Aquatic
Acute 1 under CLP. Classification proposal is based on studies conducted with desmedipham as the lowest
and the most reliable endpoint values for classification purpose were obtained from studies with the parent
substance.

Several studies were disregarded due to instability of desmedipham in the test system. The lowest ECsy value
for fish was 1.41 mg/L (Oncorhynchus mykiss), for aquatic invertebrates 0.35 mg/L (Daphnia magna) and
for aquatic plant 0.113 mg/L (Lemna gibba). 72 h E;Cso value of 0.064 mg/L was estimated for green algae
Selenastrum capricornutum which was the most sensitive species. Based on the available data it is concluded
that desmedipham does fulfil the criteria for classification as Aquatic Acute Category 1. An M factor of 10
is warranted based on the Selenastrum capricornutum 72 h E,Cso 0.064 mg/L ( M factor 10 when 0.01 <
L(E)Cs0<0.1).

11.7.2  Long-term aquatic hazard (including bioaccumulation potential and degradation)

Bioaccumulation

The log Kow value for desmedipham (3.5) and for the degradation products aniline (0.9), EHPC (0.87),
phenyl (1.47) and diphenyl urea (2.3), measured according to OECD test guidelines 107 and 117, are lower
than the CLP log Kow trigger value of > 4 intended to identify substances with a potential to bioaccumulate
under CLP criteria. In the experimental studies according to the OECD test guideline 305 “Bioconcentration:
Flow-through Fish Test” (1996), the highest BCFss values in whole fish for desmedipham only was 65 L/kg
and for desmedipham and the degradates was 333.9 L/kg (as determined from “C-labelled constituents).
According to the CLP guidance, the BCF value should be based on the radiolabelled parent compound but
the BCF values for total radioactivity may be used as well. The values obtained are lower than the CLP
trigger value of 500 and, therefore, desmedipham is considered to have low potential to bioaccumulate.

Degradation

A ready biodegradability test (OECD test guideline 301D “Closed-Bottle-Test”) shows only 21 % of
desmedipham degrading after 28 days. Therefore, the test suggests desmedipham being not readily
biodegradable for purposes of classification as the pass level criteria of ready biogradation test (70 % of
DOC removal or 60 % of theoretical oxygen demand) within 28 days was not reached.

Based on the simulation test in surface water (OECD test guideline 309 “Simulation biodegradation test”),
the calculated half-lives for desmedipham ranged from 6 minutes to 3 hours in natural surface water systems.
For degradate diphenyl urea, DTso value of 2.7 days was obtained. However, DTsy values for degradate
aniline were from 34.9 to 75.9 days. Therefore, the parent compound is not degraded with a half-life of < 16
days and, therefore, the CLP criteria for rapid degradation is not fulfilled.

According to hydrolysis tests (OECD test guideline 111 “Hydrolysis as a function of pH”), desmedipham is
hydrolytically stable under acidic conditions (DTsy from 4884 to 351 days at pH 4) but the hydrolytic
degradation will be rapid (DTso from 14 minutes to 26 hours at 20 °C) in neutral and alkaline (pH 6-9)
environments such as many natural waters. However, the test results also suggest that the desmedipham
degradation products, aniline and EHPC, do not hydrolyse as their concentration increased towards the end
of the studies. According to the criteria in CLP guidance, the substance might be considered as rapidly
degradable for classification purposes only when the longest half-life determined within the pH range of 4-9
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is shorter than 16 days and the hydrolysis products formed do not fulfil the classification criteria as
hazardous for aquatic environment. As desmedimedipham is hydrolytically stable under acidic conditions
and aniline (CAS 62-53-3) has a harmonized classification as hazardous to the aquatic environment under
CLP (Aquatic Acute 1), desmedipham does not fulfil the CLP criteria of being rapidly degradable.

The studies on degradation of desmedipham in water/sediment systems support the beforementioned
observations for desmedipham and its degradation products. Based on the degradation results of soil
degradation studies, desmedipham might not be rapidly degradable (DTso from 3.7 to 127.2 days) in soil
under aerobic conditions. The conclusion is also supported by the inherent biodegradation test (OECD test
guideline 302C "Modified Miti-test (11)') in which 45 % degradation of desmedipham was achieved after 28
days. Furthermore, photodegradation of desmedipham was measured being insignificant in water and soil.
For the degradate EHPC, a photodegradation DTs value of 9.2 days was determined in water.

Overall, degradation information does not provide sufficient data to show that desmedipham is ultimately
degraded to > 70% within 28 days (equivalent to a half-life of less than 16 days) or being transformed to
non-classifiable products. Therefore, desmedipham is considered being not rapidly degradable according to
the CLP criteria.

Toxicity

Desmedipham is considered being non-rapidly degradable according to the CLP criteria. The adequate
chronic toxicity data for desmedipham was available for three trophic levels fish, aquatic invertebrates
including sediment dwelling organisms and aquatic plants. Classification proposal is based on studies
conducted with desmedipham although there were acute and chronic studies available for metabolites EHPC,
aniline, phenol. The lowest and the most reliable endpoint values for classification purpose were obtained
from studies with the parent substance desmedipham.

Several algae studies were disregarded due to instability of the test substance desmedipham in the test
system. No exact NOEC/EC 1 value was available for green algae as in the available study the inhibition on
cell growth was already indentified in the lowest test concentrations of desmedipham (at the initial 0.053
mg/l). The desmedipham concentrations dropped dramatically towards the end of the study and were
detected only in the two highest test concentrations on day 3. Therefore NOEC was < 0.05 mg/L for algae.
The lowest endpoint values were for fish EC1o of 0.146 mg/L (Oncorhynchus mykiss), aquatic invertebrate
NOEC of 0.020 mg/L (Daphnia magna), and for aquatic macrophyte 14d-NOErC of 0.002 mg/L
(Myriophyllum spicatum) which was the most sensitive species. Based on the available data it is concluded
that desmedipham does fulfil the criteria for classification as Aquatic Chronic Cat. 1. An M factor of 10 is
warranted based on the Myriophyllum spicatum 14d-NOErC of 0.002 mg/L ( M factor 10 for non-rapidly
degradable substance when 0.001 < NOEC <0.01).

11.8 CONCLUSION ON CLASSIFICATION AND LABELLING FOR ENVIRONMENTAL
HAZARDS

Conclusions on classification and labelling for environmental hazards of desmedipham.

Hazard Class and Category code(s) M factor Hazard Statement
Agquatic Acute Category 1, H400 10 Very toxic to aquatic life
Agquatic Chronic Category 1, H410 10 Very toxic to aquatic life with long lasting
effects
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12 EVALUATION OF ADDITIONAL HAZARDS

12.1 Hazardous to the ozone layer
The hazard class is not assessed in this dossier.

13 ADDITIONAL LABELLING
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