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PROPOSAL FOR HARMONISED CLASSIFICATION AND

LABELLING
Substance Name: Ethephon
EC Number: 240-718-3
CAS number: 16672-87-0
Registration number (s):
Purity: Ethephon technical: > 910 g/kg

Ethephon technical concentrate: 692 - 735 g/kg.
Impurities:  Ethephon technical:

MEPHA: Mono 2-chloroethyl ester, 2-chloroethyl ppbenic acid: Maximum 20
a/kg

1,2-Dichloroethane: Maximum 0.5 g/kg
Ethephon technical concentrate:

MEPHA: Mono 2-chloroethyl ester, 2-chloroethyl ppbhenic acid: Maximum 2 %
of the ethephon declared content

1,2-Dichloroethane: Maximum 0.04 % of the etheptedlared content

Water: the water content shall be measured (g/fd)tlae value obtained shell not be
less than the following figure:

(1000 - (measured ethephon content in g/kg)/0.95) -
Further information on isomers, impurities and &gds is confidential

The material produced and commercialised, is Etbe@ase 250, which is a 71% dilution of the
active substance in water. However, since the watBase 250 is not a stabilizer or an impurity
but a solvent that can be separated without affgdtie stability of the substance or changing its
composition, classification for this substanceasds on the intrinsic properties of the pure
substance.

Ethephon was included in Annex | of Directive 6854 2004 (29. ATP; Commission Directive

2004/73/EC of 29 April). A discussion regardinghaege of the classification took place at the TC
C&L in November 2006 (latest Summary record ECBJZ05ee Annex I). The TC C&L discussion

was related to acute toxicity, skin sensitizatiowl @orrosivity. TC C&L agreed ethephon does no
need to be classified for sensitization and as R20/21/22 — C; R34. These TC C&L conclusion
was, however, not included in Annex | of Directiz€ 67/548 and consequently Annex VI of

Regulation EC 1272/2008 still includes the previ@&d regarding human health.

A discussion regarding change of classificatiorethiephon for the environment took place at the
TC C&L in January 2007 (Summary record ECB/08/0&e #Annex Il). Based on the rapid



ANNEX VI REPORT — HARMONISATION OF C&L

degradation of ethephon and the formation of nassifiable metabolites, TC C&L decided not to
classify ethephon as hazardous to the environment.

No registration dossiers were available for ethepbro 24 May 2011.

To implement the agreed modifications, this proptsanodify the harmonised classification and
labelling is prepared.

Proposed classification based on Regulation EC 122P08:

CLP Regulation

Current entry in Annex VI, CLP Acute Tox 4; H332 (minimum
Regulation for ethephon classification)
Acute Tox 4; H312 (minimum
classification)

Skin Corr. 1B; H314
Aquatic Chronic 3; H412

Current proposal for consideration | Acute Tox 3; H311

by RAC for ethephon Acute Tox 4; H332
Acute Tox 4; H302
Skin Corr. 1B; H314
STOT-SE Cat 3; H335

Deletion of Aquatic Chronic
3; H412

Resulting harmonised classification | Acute Tox 3; H311

for ethephon (uture entry in Annex VI, | Acute Tox 4; H332
CLP Regulation) Acute Tox 4; H302
Skin Corr. 1B; H314
STOT-SE Cat 3; H335

Changes when compared to the current classificétaire 3.1 of Annex VI) are indicated old.

Proposed labelling on Requlation EC 1272/2008:

Signal word: Danger
Symbol: GHSO05; GHS06
Hazard statement codes: H302: Harmful if swallowed
H311: Toxic in contact with skin
H314: Causes severe skin burns and eye damage
H332: Harmful if inhaled
EUHO71: Corrosive to the respiratory tract
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As precautionary statements are not included ineXnNl of Regulation EC 1272/2008, no
proposal is made.

Proposed classification based on Directive 67/548E:

Directive 67/548/EEC
(Dangerous Substances
Directive; DSD)

Current entry in Annex VI, CLP Xn; R20/21
Regulation for ethephon
C; R34
R52-53
Current proposal for consideration | Xn; R20/2122 (new data
by RAC for ethephon available)
C; R34

Deletion of R52-53

Resulting harmonised classification | Xn; R20/2122
for ethephon (uture entry in Annex VI, _
CLP Regulation) CiR34

Changes when compared to the current classificétaire 3.2 of Annex VI) are indicated old.

Proposed labelling on Directive 67/548/EEC:

Symbol: Xn; C; N
Risk phrases: R20/21/22
R34
Safety phrases: S(1/2) Keep locked up and outaafiref children.

S26 In case of contact with eyes, rinse immediatetli plenty of water and seek
medical advice.

S28 After contact with skin, wash immediatelylwplenty of ... (to be specified by
the manufacturer).

S36/37/39 Wear suitable protective clothing, gand eye/face protection.

S45 In case of accident or if you feel unwellelsenedical advice immediately
(show the label where possible).

Proposed specific concentration limits (if any):

According to Directive 67/548/EEC:
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Concentration Classification
C>10 %: C; R34
5%<C<10% Xi; R36/37/38
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According to Regulation EC 1272/2008:
Concentration Classification
C>5% H335

No change in specific concentration limits is pregd

Proposed notes (if any):
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JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

1.1 Name and other identifiers of the substance

Chemical Name: (2-chloroethyl)phosphonic acid

EC Name: 2-chloroethylphosphonic acid

CAS Name: Phosphonic acid, P-(2-chloroethyl)-
CAS Number: 16672-87-0

EC Number: 240-718-3

IUPAC Name: (2-chloroethyl)phosphonic acid
Other Name: Ethephon

CIPAC Number: 373

Manufacturer's AE F016382
development
code number:

Annex VIindex 015-154-00-4
number:

1.2 Composition of the substance

Chemical Name: (2-chloroethyl)phosphonic acid
EC Number: 240-718-3

CAS Number: 16672-87-0

IUPAC Name: (2-chloroethyl)phosphonic acid
Molecular Formula: eHsCIOsP

Structural Formula:

Molecular Weight: 144.5

Typical concentration (% w/w):

Concentration range (% w/w): The minimum purity of ethephon technical conceetriat 69.2
w/w% and the maximum 73.5 w/w%.

The minimum purity of the dry technical materiaBiB0 g/kg
(technical dry material - TC).
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The material produced and commercialised, is Etbe@ase 250, which is a 71% dilution of the
active substance in water. However, since the watBase 250 is not a stabilizer or an impurity
but a solvent that can be separated without affgdtie stability of the substance or changing its
composition, classification for this substanceasds on the intrinsic properties of the pure
substance.

10
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1.3

Physico-chemical properties

Table 1: Summary of physico- chemical properties

ed

REACH ref | Property IUCLID Value
Annex, § section
Vil, 7.1 Physical state at 20°C and 3.1 White crystalline powder with no
101.3 KPa characteristic odour
VI, 7.2 Melting/freezing point 3.2 73.3°C
Vil, 7.3 Boiling point 3.3 Thermal decomposition
VII, 7.4 Relative density 3.4 density  1.65 kd/at 20 °C
VII, 7.5 Vapour pressure 3.6 20 °C: <10 Pa
Estimation; vapour pressure was below the
lower detection limit (<18 Pa) in the whole
temperature range from 18 to 80 °C
VII, 7.6 Surface tension 3.10 68.5 mN/m @ 20 °C.
VI, 7.7 Water solubility (method not | 3.8 @ pH <0.2: >1000 g/L
specified) @ pH 4: 800 g/L.
At pH 5 and above turbidity arises from gas
production that became stronger with
increasing pH value. Gas production indica
decomposition.
VI, 7.8 Partition coefficient n- 3.7 Log Pow = -0.63 @ pH 2, room temp.
octanol/water (log value) partition _
coefficient Log R, =-1.89 @ pH 7, room temp.
Log R, =-1.81 @ pH 10, room temp.
Vil, 7.9 Flash point 3.11 No flash point up to 171
Vil, 7.10 Flammability 3.13 self ignition temperagu 490 °C
Vil, 7.11 Explosive properties 3.14 Not explosive.
VIl, 7.12 Self-ignition temperature 490 °C
VII, 7.13 Oxidising properties 3.15 The molecule only contains a
chloroethylphosphonic acid and does not
contain substituents or radical which has
oxidative properties, also technical ethepho
is a solution of 71% ethephon in water.
VIl, 7.14 Granulometry 35 -
Xl, 7.15 Stability in organic solvents | 3.17 -
and identity of relevant
degradation products
X, 7.16 Dissociation constant 3.21 pK1=282@21°C
pK,=7.21 @ 21 °C
Xl, 7.17 Viscosity 3.22 -
Auto flammability 3.12 -
Reactivity towards container | 3.18 -
material
Thermal stability 3.19 Exothermic decomposition in the temperaty

>

11
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range 250 - 400 °C (under nitrogen)
Henry’s law constant <1.45 x 1®a nimol™
Solubility in organic solvents Solvent Solubility at 20 °C
n-heptane <0.3 mg/L
p-xylene 82.5 mg/L
1,2-dichloro-ethane 832 mg/L
acetone >600 g/L
methanol >600 g/L
ethyl acetate >600 g/L
acetonitrile >600 g/L
dimethylsulfoxide >600 g/L
Hydrolysis rate Half-lives @ 25 °C: 73.5 days @ pH 5, 2.4
days @ pH 7,1.0day @ pH 9
Only degradate ethylene, max. 22.8%, 81.0%
and 70.8% at pH 5, 7 and 9 respectively.

The above data are obtained from the Draft AssestsReport and Proposed Decision of the
Netherlands prepared in the context of the possilolesion of the active substance ethephon in
Annex | of Council Directive 91/414/EEC (revised RAlanuary 2006, RMS The Netherlands).

12
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2 MANUFACTURE AND USES

Not relevant for this type of report.

3 CLASSIFICATION AND LABELLING

3.1 Classification in Annex VI of Regulation EC 1272/208
According to table 3.1 of Annex VI (index no 015-154-00-4), ethephon is classified as

Hazard class: Acute Tox 4 (minimum classification)
Acute Tox 4 (minimum classification)
Skin Corr. 1B
Aquatic Chronic 3

Hazard Statement: H332
H312
H314
H412

Spec. concentration limit: STOT SE 3; H335>6 %
M factor: -
According to table 3.2 of Annex VI, ethephon is classified as

Classification: Xn; R20/21
C;: R34
R52-53

Risk phrases: R20/21: Harmful by inhalation andantact with skin
R34: Causes burns

R52-53: Harmful to aquatic organisms, may causg-tenm adverse effects in the

aguatic environment

Safety phrases:S1/2: Keep locked up and out ofgheh of children

S23: Do not breathe gas/fumes/vapour/spray (apjteprording to be specified by
the manufacturer)

S26: In case of contact with eyes, rinse immedjatéth plenty of water and seek
medical advice

S28: After contact with skin, wash immediately witlenty of ... (to be specified by
the manufacturer)

S36/37/39: Wear suitable protective clothing, gkbaad eye/face protection

S45: In case of accident or if you feel unwell kseeedical advice immediately
(show the label where possible)

S61: Avoid release to the environment. Refer t@igphénstructions/Safety data
sheets

Specific Concentration limits: C; R34:>C10 %

Xi; R36/37/38: 5 %< C <10 %

13
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3.2 Self classification(s)

Justified proposals for classification and labgjliof ethephon relating to human health and
ecotoxicological effects, according to Directivd B¥/EEC are listed below:

Health hazards:

Hazard symbol: C
Indications of danger: Corrosive
Risk phrases: R21; Harmful in contact with skin

R20; Harmful by inhalation
R34; Causes burns
(R43; May cause sensitisation by skin contact)

Safety phrases: S26; In case of contact with eyese immediately with plenty of
water and seek medical advice

S36/37/39; Wear suitable protective clothing, gkend eye/face
protection

S45; In case of accident or if you feel unwell seeddical advice
immediately (show the label where possible)

Justification for the proposal:

R21: Based on the results of the acute dermalitgyatudy (LD5p 983 mg/kg bw).
R20: Based on the results of the acute inhalatioalyS(LCs 3.26 mg/L)

R34: Based on the results of the skin irritatiardgt(necrosis after 4 hours exposure)

(R43: Evidence of skin sensitization — inconclugive to corrosive properties (LLNA and
Maximisation test) )

The substance was not labelled with R41, sincevR&lalready assigned
S26: Required for substances labelled with R34.

S36: Required for substances labelled with R21, (84uired for substances labelled with R43)
is not required if the substance is already asdnii¢h S36.

S37: Required for substances labelled with R21R418l
S39: Required for substances labelled with R34.
S45: Required for substances labelled with R34.

Environment

In the acute toxicity tests with Ethephon the 4&6H for mobility of Daphnia magna was 721
mg.a.s/L. In an acute test with the rainbow trinaet 96h-EC50 was 519 mg ethephon/L; there were

14
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no acute effects observed in a 96h test with caff®@ mg ethephon/L. Three limit tests with algae
indicated 120h-EC50 values > 1 mg/L. There was amyg algae test with Ethephon in which a
range of test substance concentrations was teSteth the results of this test, RMS calculated a
nominal 72h-EC50 of 33 mg ethephonl/L.

The hydrolysis DT50 value of Ethephon in water WaSd. In a water/sediment test with two
water/sediment systems DT50 values of 2.7d and & wetermined. This indicates a very rapid
degradation of Ethephon in the aquatic environment.

Based on these data and on the log Pow (< 3),aplkkcant proposes that according to 67/548/EEC
“Dangerous substance Directive”, an environmertasification is not required.

15
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4 ENVIRONMENTAL FATE PROPERTIES

The current proposal is a revision of the currentyein Annex VI to the CLP regulation (29 ATP,
2004). The environmental fate properties assessfoeathephon is based on the Draft Assessment
Report, the Addendum to the Draft Assessment RepaltProposed Decision of the Netherlands
prepared in the context of the possible inclusibetbephon in Annex | of Council Directive
91/414/EEC (DAR January 2006 + addendum June ZRG The Netherlands) concerning

placing ethephon in the market as a plant protegiroduct (PPP). The current assessment resulted
in changes in the current classification with relg@rthe environment. The substance is no longer
classified for the environment. All tables in thregent assessment are copied from the DAR or the
addendum to the DAR. The tables are renumberedcordance with the paragraph numbers.

4.1 Degradation

4.1.1 Stability

Hydrolysis

The hydrolysis of [ethyl(U)-14C]Ethephon in agueousdia was studied according to the US EPA
Pesticide Assessment Guideline, Subdivision N,i&@edt61-1. In the hydrolysis study, carried out
at three pH levels (5, 7 and 9), ethylene gas wéected as degradation product, together with
phosphoric acid. The test was carried out in @d ¢h a biological incubator at 25 + 1°C.

Recalculated half life times, also reverted toragerature of 20°C are given in Table 4.1.1-1.

Table 4.1.1-1. Half lifes of Ethephon in hydrok/sest
pH value Calculated by| Calculated by RMS Calculated by RMS and
the authors converted to 20°C
(25°C)
pH =5 73.5 days 66.4 days (extrapolated99.1 days (extrapolated
value, as 50% hydrolysis value, as 50% hydrolysis
was not reached) was not reached)
pH =7 2.4 days 1.7 days 2.5 days
pH =9 1.0 days 0.93 days 1.4 days

It was thus shown in a laboratory study that Etloepydrolyses at pH 5, 7 and 9. Under neutral
and alkaline conditions ethephon hydrolyses mustefahan under acidic conditions.

Photolysis in water

The aqueous photolysis of Ethephon was studieddicgpto US EPA (Subdivision N, 161-2,
1982) guidelines. The study was carried out in@atade buffer at pH = 5. The total test duration
was 360 hours. Test vessels was exposed to atisienlight (> 290 nm) using a Xenon arc lamp
with a mean measured intensity of 510.5 Wattgfantinuous radiation) at 251°C. A dark
control was included
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Ethylene gas and phosphoric acid were detectedgadiation products under both irradiated and
dark conditions. In the later case, the degradasigmobably due to hydrolysis as the same
degradations products are formed. The calculateslOlvBlues under irradiated and dark condition,
using first order kinetic equations, were 29.4 &ad} days, respectively. These are extrapolated
values, as 50% degradation was not achieved witieitime period of the experiment.

Photolysis in soil

The degradation of Ethephon in a clay loamy so# determined after surface application. The
degradation was followed for 30 days. The clayri@il had not received any pesticide treatment
for more than ten years and was collected fromgaic@tural site at Ongar (UK). The study was
carried out at 2& 2°C. The major radio-labelled compound identified W& Ethephon (99.11%

at day 0, 32.55% at day 30). In the soil extradhefirradiated soil samples small amounts of 2-
hydroxyethanephosphonic acid (2-HEPA) were detegtexk. 10.6% applied radioactivity (a.r.)
after 10 days, decreasing to 8.7% a.r. after 3@)ddy addition, four minor metabolites are formed
at levels below 3% a.r. These compounds were ravbckerized.

In the non-irradiated soil samples small amount®-bydroxyethanephosphonic acid (2-HEPA)
were detected in the soil extract (max. 5.7% #&er 80 days), together with four minor metabolites
at levels below 3% a.r. The minor metabolites werecharacterized. Table 4.1.1-2 presents the
calculated DT50 en DT90 values.

Table 4.1.1-2. DT50 and DT90 values in photolysst.
DT50 (days) DT90 (days)

Irradiated 16.5 57.8

Non-Irradiated 20.7 74.4

It is concluded that the degradation of Ethephasoihis somewhat enhanced by irradiation. The
degradation pathway did not differ between the mmadiated and the irradiated treatment group.

Photodegradation in air

A theoretical calculation of the photo-oxidationEthephon in the atmosphere, using the method of
Atkinson (1989), updated by Kwok & Atkinson (199§gve a DT50 value of 10.16 days, assuming
12 hour light per day, suggesting that the conegiotrs of Ethephon in air are likely to be low.

Ethylene, one of the major hydrolysis products tifdphon, is volatile (estimated Henry’s Law
constant is 1.08 Pa/moljn The estimated half life time (Atkinson) calca@dtwith EPI-WIN
version 3.10 for photodegradation of ethylene 26 days (assuming 12 hour light per day).

4.1.2 Biodegradation

4.1.2.1 Screening tests
Ready biodegradability

A ready biodegradability study was not submittedis Iknown from the aerobic water sediment
study that at degradation of Ethephon,&@ll not be formed and therefore it is not expelctkat
Ethephon is readily biodegradable.
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4.1.2.2 Simulation tests

Degradation in water/sediment systems

Water/sediment studies were conducted in two wssdihent systems. The ratio water : dry weight
sediment was 1 : 5.9 for the Manningtree systemlan8.3 for the Ongar system. Prior to testing,
the sediments and associated water were acclinmatiasks for approximately four weeks in the
dark at 20+ 2°C. During the acclimatisation and experimental geéra continuous flow of
moistened air was passed into the flask at a sefficcate (70 mL/min) to allow aeration and
avoiding mixing of water and sediment phases. Adigplication of the test substance, flasks were
connected to a system of pumps, scrubbers andenaigtunits to supply the air-flow. The effluent
air was led through a series of four traps. Th&t frap contained ethylene glycol (for volatileE)e
three subsequent traps contained a saturatedaohitipyridinium hydrogen bromide per bromide
(PHBPB). PHBPB is a source of bromine which reaafith ethylene. In this reaction
dibromoethane is formed. The entire system wasbhaied under dark conditions at 2@°C. Two
flasks were connected with a furnace (8DOwith a copper catalyst), followed by a seriesraps,
containing KOH solution to trap GChat could be produced by the oxidation of anyaarg
volatile degradate of Ethephon. During acclimaiisatand the experimental phase, the oxygen
content, pH and redox potential of the flasks wrmined (approximately once a week)

Table 4.1.2.2-1. Physico-chemical characterisabbrwater and sediment during
acclimatisation and incubation witfC-Ethephon.
System Parameter water sediment
range range
Manningtree | @ (% saturation) 52 -77
pH 7.02 - 8.50
Redox potential (mV) +120 - +391 -395 - -195
Ongar Q (% saturation) 48 - 67
pH 7.19-8.73
Redox potential (mV) +124 - +320 -371 - -200

Samples (for analysis) were taken from the flagks=a0 and t =6h and att =1, 2, 4, 8, 14 and 30
days after application. Sediment and water werarsépd by decantation. Simultaneously with the

sampling of flasks, traps were also taken for asialylTraps that were attached to the furnace were
changed at 4, 14 and 30 days after application.

Table 4.1.2.2-2 shows the DT50 and DT90 values imbtiain these studies. The primary
degradation of Ethephon is rapid in both systertisylene was the major (volatile) radioactive
metabolite formed (> 95% after 30 days). Only sngalantities were sorbed to the sediment. No
major metabolites were found in the sediment. Tégradation rate in the whole sediment/water
system was similar to that in the water phase aldhe DT50 values corresponded with those
found in the hydrolysis experiment, indicating ttie¢ route of degradation was abiotic.
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Table 4.1.2.2-2. DT50 and DT90 values for Ethepimothe water phase and in the total water/
sediment system (calculated by RMS from the resifiitee main experiment).

Manningtree system Ongar system

DT50 (d) DT90(d) DT50 (d) DT90(d)
Water phase 2.6 8.5 2.2 7.2
Total water/sediment 3.0 9.9 2.7 8.6
system

Biodegradation in soil

Aerobic degradation

An aerobic degradation study was carried out adegritd SETAC Guidelines Section 1.1 (1995).
Four agricultural soils, having not received angtpede application for five years, were collected.
Approximately 100g of oven dried equivalent soilsweansferred to each test flask (conical test
flasks with a capacity of 500 mL and acclimatethattreatment temperature (@or 20C) after
addition of de-ionised water, to adjust the momsttwntent to approximately 45% of the Maximum
Water Holding Capacity.

Table 4.1.2.2-2. Characterisation of the soils.
Soil reference 00/14 00/15 00/16 00/18
Organic carbon content % 3.4 2.4 4.8 2.0
Organic matter content (%) 5.9 4.1 8.3 3.4
Biomass (no unit given in report) initiall 347 225 927 280

final 364 322 889 245 (20°C)

205 (10°C)

Maximum water holding capacity (%) 73.30 64.24 P63. 63.90
pH (water) 6.8 5.9 7.6 6.9
Soil classification according to ADAS | Sandy loam | Sandy silt loaiClay loam Clay loam
Clay (%); < 0.002 mm 9.42 12.59 32.83 26.90
Silt (%); 0.002-0.06 mm 37.93 45.24 45.61 41.28
Fine sand (%); 0.06-2.0 mm 52.65 42.18 21.57 31.82
Soil classification according to USBA | Sandy loam | Loam Clay loam Loam
Clay (%); < 0.002 mm 9.42 12.59 32.83 26.90
Silt (%); 0.002-0.05 mm 30.89 37.74 41.25 34.52
Fine sand (%); 0.05-2.0 mm 59.69 49.68 25.93 38.58
Cation Exchange Capacity (meq/100g) 11.4 6.3 53.7 12.9

TADAS: Agricultural Development and Advisory Servjdénited Kingdom
2USDA: United States Department of Agriculture, USA

Degradation of Ethephon in soil under aerobic cools depended on the pH of the soil and the
temperature, being more rapid at higher pH valuesaa higher temperatures. The DT50 values at
20°C ranged from 2.7 to 37.6 days. The DT50 valuda€Xor a Clay loam soil was higher (51.4
days) than the DT50 for the same soil &t@Q22.2 days)

In an additional study, significant quantities ofa@atile metabolite (ethylene) were found up to
approximately 60% a.r. Furthermore, small level2-tifydroxyethanephosphonic acid (2-HEPA)
were detected in the soil samples (< 10% a.r.)ERA is therefore regarded as a minor metabolite.
The summarized results are presented in Table.2:3.2
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Table 4.1.2.2-3. DT50 and DT90 values (in days)Hthrephon in four soils under aerobic
conditions.

Clay Loam (00/18) Sandy loam (00/14)Sandy silt loam (00/15Clay loam (00/16)
Temp.|DT50 (d)| DT90(d)| DT50 (d)| DT90 (d)| DT50(d) | DT90(d) | DT50 (d)DT90(d)
20°C |22.2 160 14.2 60.7 37.6 173 2.7 12.5
10°C |51.4 254

Anaerobic degradation

The anaerobic soil degradation study was carrig¢caocording to Commission directive 95/36/EC
and the SETAC guidelines Section 1.2-Anaerobic atdafion (1995).'fC]Ethephon was applied at

a flooded clay loamy soil and subsequently incutb&e 30 days under anaerobic conditions. The
clay loamy soil had not received any pesticidettneat for more than ten years and was collected
from an agricultural site at Ongar (UK). The ch&easation of the soil is given in Table B.4.1.2.2-
4.

Table B.4.1.2.2-4. Characterisation of the studiagt loam soil

Soil reference 01/01
Organic carbon content (%) 2.0
Organic matter content (%) 3.4
Biomass jig C/g soil) initial 324
Biomass jig C/g soil) final 126
Maximum water holding capacity (%) 60.11
pH (water) 7.3

Soil classification according to ADAS Clay loam
Clay (%); < 0.002 mm 29.14
Silt (%); 0.002-0.06 mm 37.43
Fine sand (%); 0.06-2.0 mm 33.43
Soil classification according to USBA Clay loam
Clay (%); < 0.002 mm 29.14
Silt (%); 0.002-0.05 mm 32.15
Fine sand (%); 0.05-2.0 mm 38.71
Cation Exchange Capacity (meg/100 g) 18.1

1) ADAS: Agricultural Development and Advisory Service, United Kingdom
2) USDA: United States Department of Agriculture, USA

The major radio-labelled compound in soil waB-Ethephon. In addition, five minor metabolites
were detected in soil samples at levels below ¥%&aall amounts (max. 3.7% a.r. after 12 hours)
of 2-hydroxyethanephosphonic acid (2-HEPA) werecket in the water samples. One major
metabolite, later characterised by GC-MS as etleyleras found in levels up to 18.5% a.r. att =6
hours. After 14 days, the level of ethylene inwaer phase had declined to 0.4% a.r.
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Furthermore two other (minor) metabolites were ctet with levels below 5 and 1% a.r.
respectively. The calculated DT&Ad DT90 values are given in Table 4.1.2.2-5.

Table B.4.1.2.2-5. DT50 and DT90 values for Ethepimoan anaerobic soil system.

DT50 (d) DT90(d)
Water 1.3 (r2 0.95) 5.4
System 2.2 (r2 0.98) 8.8

Field dissipation test

In a field soil dissipation study, following apmiton, residues of Ethephon declined with time. The
initial concentration in soil after application veed.73-1.2 mg/kg and, assuming a soil density of
1.6 g/cm, fairly well matched the application ratedetermined in the field, except for one site.
Residues declined to 0.01-0.03 mg/kg within 60-d29s. The majority of the residues were found
in the top soil (0-15 cm), except for Washingtoniahhwas attributed to excessive irrigation shortly
after application (causing Ethephon to penetratetime soil as deep as 45-60 cm). Dissipation was
suggested to be temperature depending, i.e. fastBistrth Carolina and slowest in Washington.
DT50 and DT90 values for dissipation of ethephosait, under local field conditions, varied
between 6.8 - 20 days and 22 - 66 days, respegtivel

4.1.3 Summary and discussion of persistence

Degradation in water

Ethephon hydrolyses rapidly under neutral and adkatonditions (t1/2 = 2.5d and 1.4d at pH 7 and
9, respectively), with ethylene and phosphoric aasdthe major degradation products formed.
Under acidic conditions, hydrolysis is much slo\{tér2 =99d)..

At low pH , Ethephon was found to degrade with a5DTof 29.4d and 51.4d with continuous
radiation and no radiation, respectively, suggestimat irradiation enhances the degradation of
Ethephon.

The degradation rate in a whole sediment/wateresyss similarly fast to than in the water phase
alone, with a low sorption to sediment and similegradadtion products formed.

Degradation in soil

Aerobic and anaerobic laboratory degradation studied field studies showed a rapid primary
degradation in various soil types. depending on gitd temperature. Ethylene is the primary
metabolite found with 2-HEPA being formed to a &¥ssxtent (<10%). In the laboratory, the DT50
values at 280C varied between 2.2 and 37.6 days, respectivalyhe field DT90 values ranged

from 22 to 66 days. The metabolic pathway of Etloepin soil is given below.
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4.2 Environmental distribution

4.2.1 Adsorption/desorption

Both the parent compound Ethephon and its meta@litydroxyethylphosphonic acid (2-HEPA)
have a low mobility in soil. Adsorptiondvalues of Ethephon, in four different types ofl smid in
one type of sediment, varied between 608 and 4BK@ showing that the mobility of Ethephon is
low to moderate. In another study the adsorptigsvilues of the metabolite 2-
hydroxyethylphosphonic acid (2-HEPA) were deterrdiaad appeared to vary between 1464 and
12055 L/kg, showing the low mobility of 2-HEPA.

Adsorption of both Ethephon and 2-HEPA to soil joées was correlated to organic carbon content
of the soil.

4.2.2 Volatilisation

Since the vapour pressure was below the lower tietelimit (<10° Pa) in the whole temperature
range from 18 to 80 °C, ethephon was not considaseaivolatile substance.

4.3 Bioaccumulation

4.3.1 Aquatic bioaccumulation

No bioaccumulation studies were performed. Basethemog Kow of Ethephon of —1.89 at pH 7
bioaccumulation in the aquatic ecosystem is noeetqal.

4.3.2 Terrestrial bioaccumulation

Not relevant

4.3.3 Summary and discussion of bioaccumulation

Ethephon has a log Kow of -1.89 at pH 7.The bioaudation of the substance is therefore
expected to be low.

4.4 Secondary poisoning

Not relevant for this dossier.
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5 HUMAN HEALTH HAZARD ASSESSMENT

The current proposal is a revision of the currertyein Annex VI to the CLP regulation (29 ATP,
2004). The summaries included in this proposaparély copied from the Draft Assessment Report
and Proposed Decision of the Netherlands preparedei context of the possible inclusion of the
active substance ethephon in Annex | of Counciletlive 91/414/EEC (revised DAR (January
2006), revised addendum (January 2006), ARfD adigd®en(October 2006) and ARfD addendum 2
(June 2008)). Some details of the summaries werenoloided when considered not important for a
decision on the classification and labelling osthubstance. For more details the reader is referre
to the DAR. No references to individual mammalitudges are included to protect the privacy and
integrity of the individual (Article 14 of directer 91/414). These references are available in the
DAR.

Ethephon was also discussed in the TC-C&L in Novem2006 (Summary record ECB/20/07). The
conclusions of this discussion can be found in Ande To provide an overall view of the
substance, we have also included information rél&tethe hazard classes that do not need to be
changed. Information related to acute toxicity aedsitisation results in a classification proposal
that differs from the current classification. Infution regarding the other toxicological endpoints
should be regarded as additional.

5.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

The absorption, distribution, metabolism and exeref 14C-ethephon in rat was investigated
after a single intravenous dose of 50 mg/kg bwngls oral dose of 50 and 1000 mg/kg/bw, and a
single oral dose of 50 mg/kg bw after 14 daily pratments at the same dose. In addition,
metabolism was studied after a single gavage diose mg/kg bw in rats

Absorption

Based on RA recovered from urine, expired airNi@st cage wash, tissues and residual carcass
(hence excluding RA recovered from faeces), absor[20 hours after administration in rats was
78-84% AR, irrespective of sex and oral dosingmegi

Distribution

Tissue concentrations in male and female ratsett#me treatment group were comparable. There
were no remarkable differences between tissue ctrat®ns of rats after treatment with a single or
repeated oral dose of 50 mg/kg bw. Tissue condemtgawere highest in liver, followed by blood,
kidney, bone, spleen, lungs and heart. After treatmvith a single oral dose of 1000 mg/kg bw,
tissue concentrations were highest in bone, foltbtaykidney, liver, blood, spleen and lungs.

After treatment with a single intravenous dose @fngg/kg bw, tissue concentrations in bone and
kidney were slightly higher than in rats given agé oral dose of 50 mg/kg bw, and in blood and
liver slightly lower, whilst concentrations in othéssues and organs of intravenously treated rats
were comparable to those of orally dosed animaler&l retention of radioactivity in tissues and
organs of intravenously treated rats was compataliteat of animals given a single oral dose.

Metabolism

In one study, the fraction containing the disodisaft of ethephon was the major component in
urine and faeces, representing on average 84-87&o 43n59%, respectively, of the total
radioactivity in the samples of urine and faecesctvlvere chromatographed. Fractions other than
that containing the disodium salt of ethephon imdliglly accounted fox6.0% AR. Definitive
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identification of other compounds in urine besittesdisodium salt of ethephon was not successful.
Confirmation of identity of compounds in faeces péea was not attempted due to the low levels of
radioactivity present.

Investigations into the metabolism of ethephon hZ Tand HPLC revealed the presence of parent
compound (ethephon) in the kidneys and liver ofemats as the major radioactive component. The
new experimental procedures revealed the preseihoeetabolite 2-hydroxyethephon (HEPA) in
the kidneys and liver although at much lower levie&n parent.

Excretion

Excretion was essentially complete within the fi2gt hours after dose administration, when the
amount of AR excreted represented 94-99% of therte¢ed after 120 hours.

Initial absorption of 14C-ethephon by rats givesirggle oral dose of 50 mg/kg bw was faster than
of rats given a single oral dose of 1000 mg/kg Bmé#x 1.0-1.3 and 1.9-2.5 hours respectively),
but elimination half-life was much shorter at 108@/kg bw than at 50 mg/kg bw (4.1-9.0 versus
30-304 hours), resulting in comparable values farall systemic exposure at 50 and 1000 mg/kg
bw (AUC 341-443 and 498-611 mg eq-h/kg, respedijvel

There were no remarkable differences between pattef absorption and excretion of sexes and
oral dosing regimes.

5.2 Acute toxicity

5.2.1 Acute toxicity: oral

One oral toxicity study was available, which wasagstordance with OECD 401. Single doses of
1.25, 2.50 and 5 ml Ethephon Base 250/kg bw in snahel 1.25, 1.77 and 2.50 ml/kg bw in
females were given by gavage to Hilltop-Wistar .rats

5/5 males given 5 ml/kg bw and 2/5 males givenr@l&g bw/day were found dead within 1 day
after treatment. 5/5 females given 2.5 mil/kg bw dfisifemales given 1.77 ml/kg bw were found
dead within 1 day after treatment. Sluggishnessstption, piloerection and/or emaciation was
observed in males given 5 or 2.5 ml/kg bw and fesagiven 2.5 or 1.77 ml/kg bw. A decrease in
body weight gain was noted among the surviving smglgen 2.5 ml/kg bw and in the surviving
female given 1.77 ml/kg bw. At macroscopic post te@r examination mottled, tan, brown and/or
green liver, black stomach and/or dark red lungeevwted among animals found dead during the
study. Based on the density of 1.39 g/ml of ethepBase 250, and a purity of 70.75% ethephon,
the acute oral LEy of ethephon Base 250 was calculated to be 303&grigh for both sexes
combined (LRy males 3730 mg/kg bw, Ld9 females 2210 mg/kg bw). Corrected for the pure
active substance, this results in an acute orah ldD ethephon of 2144 mg/kg bw for both sexes
combined (LB males 2664 mg/kg bw, Ldgfemales 1563 mg/kg bw).

Table 5.2.1-1 Acute toxicity, LE values

LDso LDso
Test substance ethephon Base 250 ethephon Species Vehicle
Ethephon Base 250, 3730 mg/kg bw in males 2664 mg/kg bw in males Rat Distilled water
RTS 3830AA, purity 2210 mg/kg bw in females 1563 mg/kg bw in females
70.75%

In addition, an acute oral neurotoxicity study @ding to OECD guideline 424) was performed.
After single administration of 0, 500, 1000 and @00g/kg bw Ethephon Base 250 by gavage to
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Sprague Dawley rats (12/sex/dose), one female@ iriy/’kg bw was found dead on day 5 and two
females dosed at 2000 mg/kg bw died within day ¥sdafter dosing. Body weight was
significantly reduced for males at 2000 mg/kg bwday 7; a slight reduction of body weight was
also noted on day 7, for females at 2000 mg/kgHwed consumption was significantly reduced for
females at 1000 -or 2000 mg/kg bw in week 1; ehfliygreduced food consumption was also noted
in week 1 for males at 2000 mg/kg bw.

An increased incidence of pinpoint pupils was naedll doses on day 0: 10/12 females at 2000
mg/kg bw, 5/12 females each in the 500 and 100&gnigWv groups, 6/12 males in the 2000 mg/kg
group, 3/12 males each in the 500 and 1000 mg/kgrowps (compared to 1/12 female control and
1/12 male controls); the myosis persisted up to @ldyin a few treated animals. The body
temperature of the 2000 mg/kg bw group females wignificantly decreased on day 0. A
statistically significant increase in urination wasted for males at 2000 mg/kg bw on day 0, when
compared to control males. Reduced motor activias wmoted for males given 1000 and 2000
mg/kg bw and females 2000 mg/kg bw on day 0. Mampis post mortem examination and
histopathological examination of nervous tissueab ribt reveal any abnormalities. No effects on
brain weight, length and width were noted.

The dose-related increase in the incidence of my(ai all doses), increased urination (at 2000
mg/kg bw), and reduced motor activity (at 1000 26680 mg/kg bw) on day O are considered to be
indicative of neurotoxicity and consistent with gteholinesterase inhibition. Based on the
increased incidence of myosis, a NOAEL of < 500kgdiw was set.

5.2.2 Acute toxicity: inhalation

One inhalation toxicity study was available, whighs in accordance with OECD 403. Sprague-
Dawley rats were dosed with 2.11 + 0.22, 3.34 A(aAd 6.12 = 0.66 mg Ethephon Base 250/L
(actual doses) for 4 hours (whole body exposurbe MIMAD + GDS was 3.3-3.4 + 3.4-4.2, 4.9-
5.0 £ 3.4-4.4 and 5.8-6.0 £ 4.0-4.1 um, respedctivel

5/5 males and 5/5 females given 6.12 mg/L were dodead on day 1 of the study. Hypothermia
and tremors were noted in animals given 6.12 mg#t, fur, blepharospasm, perioral and perinasal
wetness, periocular, perioral and perinasal enatiost, bright red extremities, audible respiration,
mouth breathing. A slow surface-righting reflex amdan absent tail pinch reflex were noted
among animals given 6.12 and 3.34 mg/L. Animalegi?2.11 mg/L showed wet fur, perioral and
periocular encrustation, bright red extremities audlible respiration. A decreased body weight
gain was noted among animals given 3.34 mg/L. Atrescopic post-mortem examination
unkempt fur, discoloration of lungs, liver, saliyaglands and thymic region, brain haemorrhage
and/or gaseous stomach and intestines were notedgathe animals found dead during the study.
No test substance related findings were noted.alue LG, of ethephon Base 250 was found to
be 4.52 mg/L for both male and female rats. Coectédr the pure active substance, this results in
an acute oral L& of ethephon of 3.20 mg/L.

Table 5.2.2-1 Acute toxicity, L& values

LC50 LCSO
Test substance ethephon Base 250 ethephon Species Vehicle
Ethephon Base 250, 4.52 mg/L 3.20 mg/L Rat none

BRRC sample
number 52-226,
purity 72.2%
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5.2.3 Acute toxicity: dermal

One dermal toxicity study was available, which wasccordance with OECD 402. New Zealand
White rabbits were exposed for 24 hours to singksed of 0.5, 1.0 or 2.0 ml Ethephon Base 250/kg
bw, under occlusion.

5/5 males and 5/5 females given 2.0 ml/kg bw wexendl dead within 1 day after the start of
treatment. 1/5 males and 2/5 females given 1.0gbik were found dead within 3 days after the
start of treatment. One female given 0.5 ml/kg basvkilled in extremis, due to injury during
restraint. Pinpoint pupils and salivation was obedrin males given 2 ml/kg bw, unsteady gait,
prostration in males and females given 1.0 ml kg/Bwthema and/or necrosis was noted in all
treated animals. A decreased body weight gain Wwag/s by surviving animals given 1 mil/kg bw.
At macroscopic post mortem examination dark redysuand/or trachea, mottled livers and/or
intestines filled with paste-like faecal materiabr& noted among all treated animals. The acute
dermal LDy, of ethephon Base 250 was found to be 1.12 ml/kddmioth sexes combined (lsp
males 1.23 ml/kg bw, LE females 1.00 ml/kg bw). Based on the density 89 j/ml of ethephon
Base 250, the acute dermal 4glbf ethephon Base 250 was calculated to be 156@grigt for
both sexes combined (Pmales 1710 mg/kg bw, Lfgfemales 1390 mg/kg bw). Corrected for the
pure active substance, this results in an acuteL®g, of ethephon of 1517 mg/kg bw for both
sexes combined (Lfg males 1210 mg/kg bw, Ldgfemales 983 mg/kg bw).

Table 5.2.3-1 Acute toxicity, LE values

LDso LDso
Test substance ethephon Base 250 ethephon Species Vehicle
Ethephon Base 250, 1710 mg/kg bw in males 1210 mg/kg bw in males Rabbit none
RTS 3830AA, purity 1390 mg/kg bw in females 983 mg/kg bw in females
70.75%

5.2.4 Acute toxicity: other routes

No data available.

5.2.5 Summary and discussion of acute toxicity

Oral, inhalation and dermal LD50 or LC50 valuesats or rabbits were 1563 mg/kg bw, 3.20 mg/L
and 983 mg/kg bw, respectively. Although in thetaaral neurotoxicity study only 2/12 females
died after administration of a dose of 2000 mg/&g(ithout correction), the data in this study
were considered less relevant than the acute tgxsttidy.

Therefore, according to 67/548/EEC, ethephon shbeldlassified as as Xn; R20/R21/R22 because
the LC50 is within the limits of 1 - 5 mg/L, theab.D50 is within the limits of 200 - 2000 mg/kg
bw and the dermal LD50 is within the limits of 46@000 mg/kg bw. According to EC 1272/2008,
ethephon should be classified as Cat 4; H302 @irBQ0 — 2000 mg/kg bw, oral), Cat 3; H311
(limits 200 — 1000 mg/kg bw, dermal) and Cat 4; Bi3lamits aerosol 1 — 5 mg/L).

In addition, in the acute inhalation study, ratgegi 2.11 and 6.12 mg/L Ethephon Base 250 (~ 1.49
and 4.32 mg/L Ethephon) showed audible respirafibis indicates respiratory tract irritation.
Therefore, for the current specific concentratiamtlof STOT-SE Cat 3; H335 at and above 5 % is
confirmed. In addition, based on this study antbWing the current classification, a specific
concentration limit is advised: Xi; R37: 58C < 10% (and C; R34: € 10%, see 5.4). Further,
additional labelling with EUHO71 could be considifeee Annex | 3.1.2.3.3 and footnote 1 to
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table 3.1.3, Annex Il 1.2.6, CLP Guidance 3.1.42}here were effects on the lungs in the
inhalation study, the corrosivity to the skin ahd acidic nature (pH=1.6).

The classification of ethephon was discussed byTieC&L in November 2006. The TC-C&L
agreed with the proposed classification for Xn; R2(P2 and with the specific concentration limit
for respiratory tract irritation.

5.3 Irritation (additional information)

5.3.1 Skin

A skin irritation/corrosion study was performed.eTstudy was not performed in accordance with
OECD 404. Ethephon has a pH of 1.6, thereforejraigitation study should not be performed, or
should have been initiated with one animal. Furtteee, the study was not performed under GLP
conditions, and the description of the study desigd results was rather limited. In addition, six
rabbits per application period were used insteadhoée animals (or one animal). However,
considering the results of the test (see concls3jdhe study is considered acceptable.

Six rabbits (3 males, 3 females) were treated With ml Ethephon Base 250 for 4 hours, and

readings were made at 5, 24 and 48 hours aftenitiegtion of the exposure. In addition, six ralsbit

(3 males, 3 females) were treated with 0.5 ml BtbepBase 250 for 1 hour, and readings were
made at 5, 24 and 48 hours after initiation of@éRposure. Necrosis was observed after 4 hours of
test substance application. Since the study wasinated after the 48 hours observation, it is not

clear whether or not full thickness destruction ldduave occurred.

Table 5.3.1-1: Results skin irritation study

4 hours application 1 hour application
Scores 5 hours 24 hours 48 hours 5 hours 24 hours 48 hours
observed after
Erythema’ 0,1,0,0,2,2 (0.8)° 1,2,222,2(1.8) | 2,2,2,2,2,2(2) 0,0,1,1,0,1(0.5) | 0,0,2,2,1,2(1.2) | 0,1,2,2,2,2(1.5)
Oedema 0,0,4,3,0,2 (1.5) 0,1,4,3,0,2(1.7) | 0,2,3,2,0,2(L5) | 0,0,0,0,0,0 (0) 0,0,0,0,0,0 (0) 0,0,0,0,0,0 (0)
Necrosis -,n, N, n,-n -,Nn, N, Nn,-n SN N N-N ] s st s

n : necrosis

-1 no necrosis observed

1 : readings for erythema were made around the areas of necrosis
2 : mean score between brackets

5.3.2 Eye
No eye irritation study with Ethephon was performduke to the pH of 1.6

5.3.3 Summary and discussion of irritation

According to the criteria of Directive 67/548/EE&€hephon should be classified with C; R34
because of the observed necrosis in the skintimitastudy. No eye irritation study with ethephon
was performed, due to the pH of 1.6. ethephon shioeilclassified as “Risk of serious damage to
eyes”. However, because ethephon is classifiedmesive, the risk of severe damage to eyes is
considered implicit and no additional risk phrasedcular lesion is assigned. Furthermore, the
effects observed in the acute inhalation studyciaigi respiratory tract irritation.
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According to the criteria of EC 1272/2008, ethepkbnould be classified with Skin CorrlB; H314.
In addition, an SCL for R36/37/38 should be appfmda concentration between 5 and 10%.

5.4 Corrosivity (additional information)

Based on the low pH of ethephon (1.6) and the tesdilthe skin irritation study (which should not
have been performed due to the low pH), it candreladed that ethephon is corrosive. Therefore,
ethephon should be classified with R34 accordinthéocriteria of Directive 67/548/EEC and with
Skin CorrlB; H314 according to the criteria of EZ72/2008. In addition, an SCL for R36/37/38
should be applied for a concentration between 51%. This SCL is translated for CLP into a
SCL for STOT-SE H335 at and above 5% in line witle tturrent harmonised classification.
Further, an additional labelling with EUHO71 is posed as described in paragraph 5.2.5.

The classification of ethephon was discussed by @C&L in November 2006. The TC-C&L did
not propose changes in classification (C; R34, aitlSCL of 5-10% for R36/37/38).

5.5 Sensitisation (additional information)

5.5.1 Skin

A Local Lymph Node Assay was performed with Ethepi{dE F016382 00 TK71 A101l) in
female mice, partly in accordance with OECD 429eBuiits corrosive pH, the solution of test item
in water was adjusted to pH 4.5 (£0.5) using ageesmdium hydroxide (10M). Actual doses of 3.6,
7.1, 17.9, and 35.7% were applied to the dorsureagh ear, once daily for 3 consecutive days.
Positive and negative controls were included. N@mmeous reactions were observed at the treated
sites of any of the animals (controls and testgdtiee lymphoproliferative responses (SI<3) were
noted for ethephon at all concentrations testenteSihe influence of adjusting the pH of ethephon
is not properly addressed, no conclusions regarthagkin sensitising properties of ethephon can
be drawn from this study.

In addition, a Buehler test was performed with BASER50, lot no. 4022193, in Hartley guinea

pigs, according to OECD guideline 406, with theepton that five animals per sex were used for
the treatment group, instead of a total of 20/grdadpses of 25% w/v in distilled water were used
for induction (3 topical inductions, for 6h underctusion) and 10% w/v for the challenge.

Topical induction with 25% w/v caused no dermapmsses in any of the three inductions, with the
exception of two animals, which showed slight patehythema, one after the second induction and
one after the third induction. Following challengih 10% w/v, slight patchy erythema was noted
after 24 hours in all animals of the treatment grand in 7 of 10 animals of the negative control
animals. After 48 hours, 4 animals of the treatnggoup and one animal of the negative control
group showed slight patchy erythema.

A maximisation study was performed in accordancth VOECD 406. Guinea pigs (10 controls
(5/sex), 20 test animals (10/sex)) were treatech viidithephon (purity 74.1%); 0.5% w/w for
intradermal induction, or 50% w/w topical inductioB5% was used for the topical challenge
(occlusive, 24 h). Results of the induction phaseeanot included in the study report. Eight (out of
twenty) experimental animals reacted positive ®odhallenge phase, versus none of the controls. It
is however not clear whether these findings camtegpreted as a sensitisation reaction or whether
they are the result of the low pH of the test sase.
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5.5.2 Respiratory system

No data available.

5.5.3 Summary and discussion of sensitisation

Ethephon does not have sensitising propertiesBaehler test or in an LLNA test. However, both
tests were of limited value since the Buehler tes$ performed with far too less animals, and the
experience of the LLNA test was insufficient toessthe effect of altering the pH before the test,
and the influence on the results is unclear. Emflitof twenty experimental animals (40%) in the
maximisation study reacted positive to the chakepbase. It is however not clear whether these
findings can be interpreted as a sensitisationticgaor whether they are the result of the low gH o
the test substance. Overall, ethephon should nolialssified for sensitisation.

The classification of ethephon was discussed by &L in November 2006. The TC-C&L did
not propose changes in classification and agreetbrdassify ethephon for sensitisation.

5.6 Repeated dose toxicity (additional information)

5.6.1 Repeated dose toxicity: oral

The results of the relevant subacute, subchroniccanonic oral toxicity studies with ethephonare

summarized in Table 5.5.

Table 5.6.1-1: Summary of repeated dose oral tiyxaata

Route/Test Duration Species/ Dose levels/ effects LOAEL NOAEL
material Method/ strain/ frequency of (mg/kg (mg/kg
Guideline sex/ no. dosing bw/d) bw/d)
per group
Diet, range 14 days Dog, 0, 1, 3, 10, 30, significant inhibition in brain 50 mg/kg na
finding study* Beagle, 100, 300, 1000, ChE activity (> 20%) in bw/day
No OECD 3000, 10000 females at doses 2 1000
Ethephon 1/sex/dose mg/kg food (~ O, mg/kg food
Base a-250, 0.05, 0.15, 0.5,
lot no. 62833 1.5, 5, 15, 50,
Purity: 150 and 500
71.14% mg/kg bw/day)
Diet, range 28 days Rat, Males: 0, 52, In males, = 106 mg/kg bw/day: 106 mg/kg 52 mg/kg
finding study Sprague- 106, 214, 431, reduced plasma ChE activity bw/day bw/day
partly in Dawley CD and 831 mg/kg (27-35%); reduced
Ethephon accordanc bw/day; females: | erythrocyte ChE activity (22-
Base a-250, e with 10/sex/dose | 0, 59, 119, 251, 73%)
lot A51563 OECD 407 487 and 980 In females, = 59 mg/kg bw/day:
Purity: 71.3% mg/kg bw/day, reduced plasma ChE activity
corrected for (29-63%); = 119 mg/kg bw/day:
purity reduced erythrocyte ChE
activity (35-78%)
Diet, range 28 days Rat, Males: 0, 962, Top dose: loose faeces from 962 mg/k -
finding study* Sprague- 2299, 4673 day 10. bw/day
No OECD Dawley CD mg/kg bw/day;
Ethephon females: 0, 996, | Significantly reduced body
Base a-250, 15/sex/dose | 2488 and 4905 | weight: at top dose (27% and
lot A51563 mg/kg bw/day, 34% for males and females),
Purity: 71.3% corrected for mid dose (15% and 18% for
purity males and females) and low
dose (18% in females); at =
mid dose in males and = low
dose in females: reduced food
consumption (not observed
every week).
Dose-related inhibition of ChE
activity in plasma (week 2,
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Route/Test
material

Duration
Method/
Guideline

Species/
strain/
sex/ no.

per group

Dose levels/
frequency of
dosing

effects

LOAEL

(mg/kg
bw/d)

NOAEL

(mg/kg
bw/d)

males: 23, 31 and 42%,
females 66, 66 and 74%, at
week 4, males: 27, 34 and
45%, females: 46, 58 and 61%)
and erythrocytes (week 2,
males: 69, 84 and 91%,
females 72, 82 and 91%, at
week 4, males: 72, 82 and
91%, females: 73, 80 and
89%) Statistically significant
inhibition of brain ChE activity
in males and females at 50000
mg/kg food (15% and 13%)
after 2 weeks.

Decreased absolute weights of
heart and lungs in males and
females at top dose; increased
relative weights of liver and
brain in males and females at
top dose; increased relative
kidney weights in females at
mid and top dose. Significantly
lower absolute spleen weights
at all doses in males and mid
and high dose in females.

Diet, range
finding study

Ethephon
Base a-250,
lot A51563
Purity: 71.3%

28 days

partly in
accordanc
e with
OECD 407

mouse,
Charles
River CD-1

10/sex/dose

Males:0, 5.3, 18,
51, 181 and 546
mg/kg bw/day;
femalesO, 6.5,
22, 69, 209 and
635 mg/kg
bw/day, corrected
for purity

At 4 weeks: = 300 mg/kg food:
reduction of ChE activity in
plasma (22-63%); = 1000
mg/kg food: reduction of ChE
activity in erythrocytes (34-
62%)

At 2 weeks: inhibited plasma
and erythrocytes ChE
activity in females at 300 and
1000 mg/kg food, and in
males at 1000 mg/kg food

69 mg/kg
bw/day

22 mgl/kg
bw/day

Diet, range
finding study*

Ethephon
Base a-250,
lot A51563
Purity: 71.3%

28 days

No OECD

mouse,
Charles
River CD-1

15/sex/dose

Males: 0, 525,
1815, 4780 and
10212 mg/kg
bw/day; females:
0, 632, 2231, 5852
and 14945 mg/kg
bw/day, corrected
for purity

At the top dose: significantly
reduced food consumption in
males and females. Weight
loss in males and females at
the top dose in week 1,
followed by weight gains in
subsequent treatment weeks.
Significantly lower total body
weight gains in males and
females at 25000 mg/kg food
(56% and 47% compared to
controls).
Dose-related inhibition of ChE
activity in plasma (week 2,
males: 55, 54, 77 and 74%,
females 55, 66, 80 and 82%; at
week 4, males: 55, 60, 71 and
77%, females: 57, 65, 73 and
78%) and erythrocytes (week
2, males: 54, 68, 88 and 90%,
females 62, 80, 88 and 92%;
at week 4, males: 57, 67, 82
and 87%, females: 62, 76, 82
and 89%). Dose-related
inhibition of ChE activity in
brain was noted after 4 weeks
among males at 10000, 25000
and 50000 mg/kg food (12%,
14%, and 19%, respectively).
Increased relative brain,
kidneys and lung weights and
decreased absolute spleen and
heart weights among males at
50000 mg/kg food. Decreased

525 mg/kg
bw/day
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Route/Test Duration Species/ Dose levels/ effects LOAEL NOAEL
material Method/ strain/ frequency of (mg/kg (mg/kg
Guideline sex/ no. dosing bw/d) bw/d)
per group
absolute and relative (to body
and brain) weights of the
spleen among females at
50000 mg/kg food.
Diet 28 days Dog, 0, 250, 750 Decreased erythrocyte 14 mg/kg 6 mg/kg
Beagle, mg/kg food, acetylcholinesterase activity bw/day bw/day
Ethephon No OECD equal to 0, 6, 14 at 14 mg/kg bw;
Base 250, 3 mg/kg bw/day Decreased erythrocyte
batch no. females/dos acetylcholinesterase activity at
2250197 e all dose levels
Purity: 71.3%
Diet* 1 year dog, Beagle Males: 0, 2.79, Decreased total body weight na
8.11, 27.37 and gain in males and females top
Ethephon OECD 409 | 5/sex/dose 54.17 mg/kg dose group (mean weight gain
Base 250, lot bw/day; females: | deficit relative to controls 0.4 kg
no. A62833 0, 2.55, 8.38, and 0.5 kg in males and
Purity: 29.71 and 49.96 females, respectively).
71.14% mg/kg bw/day, Decreased absolute spleen
corrected for weight among males top dose
purity. (55% compared to control
values). Decreased relative
spleen weight in males and
females top dose (69 and 75%
when compared to control
values, respectively).
Decreased absolute thyroid
weight (66% when compared to
control values) and absolute
heart weight in males top dose
Diet, 2 years Rat, Males: 0, 13, Increased incidence of loose 131 mg/kg 13 mg/kg
combined Sprague- 131, 446 and (semi-solid) faeces in males at bw/day bw/day
toxicity/carcin OECD Dawley CD 1416 mg/kg 30000 mg/kg food. Increased
ogenicity guideline bw/day; females: | incidence of red and thickened
study 453, 1981 90- 0, 16, 161, 543 ears in females at 3000 ppm or
100/sex/dos | and 1794 mg/kg higher, with a dose-related
Industrial e bw/day trend. Significantly lower body
Base 250, weights in males and females
ethephon at 30000 ppm throughout
Purity: 70.6- treatment; (at the end of the
72.1% first year (relative to untreated

controls) 17% and 27% for
males and females at 30000
ppm, respectively). Food
consumption was significantly
reduced in males and females
at 30000 mg/kg food in the
majority of measurement
periods in the first year of
treatment. Dose-dependent
inhibition of plasma and
erythrocyte ChE activities at
all dose levels: in plasma from
males, the inhibition ranged
from 17-44, 27-47, 38-67 and
45-56% at 300, 3000, 10000
and 30000 ppm, respectively,
and in plasma from females
from 15-27, 37-59, 47-65 and
56-72% at 300, 3000, 10000
and 30000 ppm, respectively;
in erythrocytes from males, the
inhibition ranged from 4-10,
39-47, 65-81 and 83-87% at
300, 3000, 10000 and 30000
ppm, respectively, and in
erythrocytes from females
from 9-19, 43-63, 72-79, and
82-86% at 300, 3000, 10000
and 30000 ppm, respectively.
Serum glucose significantly
lower for males and females at
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Route/Test
material

Duration
Method/
Guideline

Species/
strain/
sex/ no.

per group

Dose levels/
frequency of
dosing

effects

LOAEL
(mg/kg
bw/d)

NOAEL

(mg/kg
bw/d)

30000 ppm after 26 weeks, and
for males at 30000 ppm after
52 weeks. Serum phosphorus
significantly reduced for males
at 30000 ppm after 13 and 26
weeks. Slight perturbations in
red blood cell parameters for
males at 30000 ppm at several
time points (erythrocyte counts

and haematocrit increased, and

MCHC decreased. Prothrombin

time lower for females at 30000

ppm. Urinary pH significantly
lower throughout the study for
males and females at 10000
and 30000 ppm. Significantly
lower urinary pH for females at
300 ppm after 103 weeks and
for females at 3000 ppm after
77 and 103 weeks. Specific
gravity of urine significantly
higher for females at 10000
ppm and 30000 ppm after 50
and 77 weeks. Increased
relative kidney weights for
males and females at 30000
ppm (52 weeks). At terminal
sacrifice, relative kidney
weights were significantly
higher for males at 3000 and
10000 ppm, and for males and
females at 30000 ppm. In the
kidneys, the incidence of
glomerulosclerosis was
significantly increased in
females at 30000 mg/kg food at
terminal sacrifice. In the liver,
the incidence of biliary
hyperplasia was significantly
higher in males at 30000 mg/kg
food at terminal sacrifice.

Dietary
carcinogenicit
y study

Industrial
Base 250,
ethephon
Purity: 70.6-
72.0%

78-week

OECD
guideline
451

Mouse, not
specified

70/sex/dose

Males: 14, 139
and 1477 mg/kg

bw/day; females:

17,173 and
1782 mg/kg
bw/day

Significantly lower body
weights and body weight gains
in females at 10000 ppm. The

urinary pH was significantly
lower in males at 1000 and
10000 ppm after 77 weeks.
Inhibited plasma ChE activity
(35-41 and 65-71% in the 1000
and 10000 ppm male dose
groups, respectively, and 18-
24, 41-61, and 74-76% in the
100, 1000, and 10000 ppm
female dose groups,
respectively). Inhibited
erythrocyte ChE activity (35-
36 and 70-72% in the 1000
and 10000 ppm male dose
groups, respectively, and 21-
36 and 60-74% in the 1000
and 10000 ppm female dose
groups, respectively). Brain
ChE activity was inhibited by
18% in females at 10000 ppm
after 52 weeks.

139 mg/kg
bw/day

14 mg/kg
bw/day

Critical effects are presented in bold
*supportive study only

na: not applicable
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A 14 day range finding study for chronic toxicityasvperformed in dogs, with doses of 0, 1, 3, 10,
30, 100, 300, 1000, 3000, 10000 mg/kg food. Witiard to brain ChE inhibition, the results of this
study indicated a significant inhibition (> 20%)females from a dose level of 1000 ppm onwards.

In a 28 days range finding study for chronic tayiaoses of 0, 625, 1250, 2500, 5000 and 10000
mg/kg food (nominal), equivalent to 0, 52, 106, 2431, and 831 mg/kg bw/day in males and O,
59, 119, 251, 487 and 980 mg/kg bw/day in femalesevtested in rats (partly according to OECD
407). Acetone was used as vehicle. Haematologystigagions and clinical biochemistry were
performed only in the 0, 2500 and 10000 mg/kg fgooups. Only a few organs (spleen, heart,
lung/bronchi, brain, liver, kidneys) were weighebtllo histopathology, ophthalmoscopy and FOB
were performed. No analyses for concentration iatibn in the food were made. Five additional
animals/sex were included in the 0, 1250 and 25@&gifood groups, which were used for plasma,
erythrocyte and brain ChE determination at dayNigltoxicologically relevant effects on mortality,
clinical observations, food consumption, body weighd body weight gain, haematology or liver
function were observed. In males, a biologicallgngicant inhibition (> 20%) of ChE activity in
plasma (27-35%) and erythrocytes (22-73%) was nafitek 4 weeks from 1250 mg/kg food
onwards. In females, a dose-related, biologicsilipificant inhibition (> 20%) of ChE activity in
plasma (29-63%) at all dose levels and in erythexy35-78%) from 1250 mg/kg food onwards
was noted after 4 weeks. No effect on brain Chiviactvas observed.

In a 28 days range finding study for chronic tayialoses of 0, 10000, 25000 and 50000 mg/kg
food (nominal), equivalent to 0, 962, 2299, 4673kgdw/day in males and 0, 996, 2488 and 4905
mg/kg bw/day in females were tested in rats (neabeding to OECD 407 guideline of 1981 and
1995). Acetone was used as vehicle. No haematologgstigations and histopathology were
performed. Clinical biochemistry was limited to Atliletermination in plasma, erythrocytes and
brain. No ophthalmoscopy and FOB were performed.aNalyses for the stability, homogeneity
and concentrations of the test substance in acedmoke diet were performed. However, test
substance analyses in acetone and diet in the ichstudy in rats (van Miller, 1989) indicated an
adequate homogeneity, accuracy and stability ofakiesubstance in acetone and diet. No mortality
was observed. Clinical observations showed looseefin males and females (top dose) from day
10. Food consumption was significantly reduced rfales and for females. Significantly lower
body weights were recorded for males and femadeslihg to total weight gain deficits relative to
controls of 27% and 34% for males and females atttip dose 15% and 18% for males and
females at the mid dose and 18% for females atidlwedose. Dose-related inhibition of ChE
activity in plasma (23-74%) and erythrocytes (69491vas noted in both sexes after 2 and 4 weeks
for all doses. Statistically significant inhibitioof brain ChE activity was noted in males and
females at the top dose (15% and 13%, respectiadlg) 2 weeks. Absolute weights of heart and
lungs were decreased in males and females, relatights of liver and brain were increased in
males and females, and relative kidney weights weceeased in females. Significantly lower
absolute spleen weights were recorded for malegeandles.

In a 28 days range finding study for chronic tayidoses of 0, 30, 100, 300, 1000 and 3000 mg/kg
food (nominal), equivalent to 0, 5.3, 18, 51, 18t 46 mg/kg bw/day in males and 0, 6.5, 22, 69,
209 and 635 mg/kg bw/day in females were testedhice (partly according to OECD 407).
Acetone was used as vehicle. Haematology invesgiigatind clinical biochemistry were performed
only in the 0, 300 and 3000 g/kg food groups. Caffigw organs (spleen, heart, lung, brain, liver,
kidneys) were weighed. No histopathology, ophtlesoopy and FOB were performed. No
analyses for concentration verification in the fosdre made. Five additional animals/sex were
included in the 0, 300 and 1000 mg/kg food grougsch were used for plasma, erythrocyte and
brain ChE determination at day 14. No toxicolodicalkelevant effects on mortality, clinical
observations, food consumption, body weight, haelogy or liver function were observed. At 4
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weeks both sexes showed a biologically and steai$i significant inhibition (> 20%) of ChE
activity in plasma (22-63%) from 300 mg/kg food @rds and in erythrocytes (34-62%) from 1000
mg/kg food onwards. At 2 weeks the ChE inhibitiomswmore pronounced with biologically
significant inhibition in plasma and erythrocytesfemales at 300 and 1000 mg/kg food, and in
males at 1000 mg/kg food (other dose levels notsorea). No effect on brain ChE activity was
observed.

In a 28 days range finding study for chronic tayialoses of 0, 3000, 10000, 25000 and 50000
mg/kg food (nominal), equivalent to 0, 525, 181%8@ and 10212 mg/kg bw/day in males and 0,
632, 2231, 5852 and 14945 mg/kg bw/day in femalerewvested in mice (not according to OECD
407 guideline of 1981 and 1995). Acetone was use¢thicle. No haematology investigations and
histopathology were performed. Clinical biochenyistwas limited to AchE determination in
plasma, erythrocytes and brain. No ophthalmoscoplyROB were performed. No analyses for the
stability, homogeneity and concentrations of tre seibstance in acetone and diet were performed.
However, test substance analyses in acetone anuh diee chronic study in mice (van Miller, 1988)
indicated an adequate homogeneity, accuracy abditstaf the test substance in acetone and diet.
No treatment-related mortality was observed. Foodsamption was significantly reduced for
males and females at the top dose. Weight lossovsarved for males and females at the top dose
in week 1, followed by weight gains in subsequesatiment weeks. Significantly lower total body
weight gains were recorded for males and femal25@d0 mg/kg food (56% and 47% compared to
controls for males and females, respectively). Bretated inhibition of ChE activity in plasma (55-
79%) and erythrocytes (54-90%) was noted for afledoin both sexes after 2 and 4 weeks. Dose-
related inhibition of ChE activity in brain was edtafter 4 weeks among males at 10000, 25000
and 50000 mg/kg food (12%, 14%, and 19%, respdygjivencreased relative brain, kidneys and
lung weights and decreased absolute spleen ant wemhts were noted among males at 50000
mg/kg food. These changes in organ weight weréatéd to differences in terminal body weights.
Decreased absolute and relative (to body and bra@yhts of the spleen were noted among
females at 50000 mg/kg food. The significance & timding is not clear, since no histopathology
was performed.

In a 28 days study to investigate cholinesterabkéiiion, doses of 0, 250 and 750 mg/kg food,
equivalent to 0, 6 and 14 mg/kg bw/day were testetemale dogs (not according to OECD).
Acetone was used as vehicle. Erythrocyte acetyiicbsterase activity was depressed after a dose of
14 mg/kg bw/d (only from day 21 and further), asdhae plasma cholinesterase activity from a dose
of 6 mg/kg bw/d upwards, in a dose related faslificmm day 14 at 6 mg/kg bw and from day 7 at
14 mg/kg bw). No effects were observed on braityéd®olinesterase activity.

A 1 year oral study was performed in dogs in acaoncg with OECD 409. Dose levels of 0, 100,
300, 1000 and 2000 mg/kg food, equivalent to 092&11, 27.37 and 54.17 mg/kg bw/day in
males and 0, 2.55, 8.38, 29.71 and 49.96 mg/kg difdfemales were used. Acetone was used as
vehicle. No ChE measurements in plasma, erythrecgtel brain were performed. Therefore, the
study can only be considered as supportive study.eMects on mortality, food and water
consumption, haematology, clinical biochemistry amthalysis were noted in a 1l-year dietary
toxicity study with dogs. A decrease in total baggight gain was noted in males and females of
the 2000 mg/kg food dose group (the mean weight daficit relative to controls was 0.4 kg and
0.5 kg in males and females at 2000 ppm, respégtive decrease in absolute spleen weight was
noted among males given 2000 mg/kg food (55% wioempared to control values). A decrease in
relative spleen weight was noted in both males fanthles given 2000 mg/kg food (69 and 75%
when compared to control values, respectively). iroscopic correlate for the spleen weight
changes was not detected. A decrease in absolr@dhweight (66% when compared to control
values) and in absolute heart weight was notedalesngiven 2000 mg/kg food; these changes can
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be attributed to lower terminal body weights. Atrosy, macroscopic changes did not distinguish
treated animals from controls. There were no treatmelated histopathological findings. No
NOAEL could be established based the absence afataChE inhibition.

A 2 year dietary combined toxicity/carcinogenicityidy was performed in rats in accordance with
OECD 453. Dose levels of 0, 300, 3000, 10000 ar@b30ng/kg food, equivalent to 0, 13, 131,
446 and 1416 mg/kg bw/day in males and 0, 16, 383,and 1794 mg/kg bw/day in females were
used. Treatment did not affect the survival. Ar@ased incidence of loose (semi-solid) faeces was
observed in males at 30000 mg/kg food. An increasedience of red and thickened ears was
observed in females at 3000 ppm or higher, withoseerelated trend. Significantly lower body
weights were recorded for males and females atB@@dn throughout treatment; the weight gain
deficits at the end of the first year of the stislative to untreated controls) were 17% and 27%
for males and females at 30000 ppm, respectivagdFeonsumption was significantly reduced in
males and females at 30000 mg/kg food in the ntgjofimeasurement periods in the first year of
treatment. Dose-dependent inhibition of plasmaeythrocyte ChE activities was noted at all dose
levels: in plasma from males, the inhibition randgexm 17-44, 27-47, 38-67 and 45-56% at 300,
3000, 10000 and 30000 ppm, respectively, and ianmafrom females from 15-27, 37-59, 47-65
and 56-72% at 300, 3000, 10000 and 30000 ppm, cteply; in erythrocytes from males, the
inhibition ranged from 4-10, 39-47, 65-81 and 8348at 300, 3000, 10000 and 30000 ppm,
respectively, and in erythrocytes from females fr&h9, 43-63, 72-79, and 82-86% at 300, 3000,
10000 and 30000 ppm, respectively. The observeaditidn of brain ChE activity (< 9%) was not
considered biologically significant. Serum glucegss significantly lower for males and females at
30000 ppm after 26 weeks, and for males at 30000 after 52 weeks. Serum phosphorus was
significantly reduced for males at 30000 ppm afi&¥ and 26 weeks. There were slight
perturbations in red blood cell parameters for madd 30000 ppm at several time points:
erythrocyte counts were higher after 13 and 26 wek&ematocrit was higher after 13 weeks, and
MCHC was lower after 13, 26, 51 and 78 weeks. Pootlivin time was lower for females at 30000
ppm after 51 and 104 weeks. Urinary pH was sigaifity lower throughout the study for males
and females at 10000 and 30000 ppm, with a doséecktrend. A significantly lower urinary pH
was also recorded for females at 300 ppm afteni€¥ks and for females at 3000 ppm after 77 and
103 weeks. Under control conditions for 4 weekdofeing 52-week exposure, the urinary pH
returned to normal levels for males and femalelD@00 and 30000 ppm. This effect is likely to be
related to the acidity of the test substance. Heeific gravity of urine was significantly higheorf
females at 10000 ppm and 30000 ppm after 50 angegks. In the investigations during week 77
females at 10000 and 30000 mg/kg food showed agtdecrease of urinary volume. Since this
effect was incidental no relationship with treatmemas suspected. At interim sacrifice after 52
weeks relative kidney weights were significantlgher for males and females at 30000 ppm. At
terminal sacrifice, relative kidney weights wergrsficantly higher for males at 3000 and 10000
ppm, and for males and females at 30000 ppm. Akrotleviations in absolute or relative organ
weights at 10000 or 30000 ppm at interim and teamgacrifice reflected lower terminal body
weights. In the kidneys, the incidence of glomesualerosis was significantly increased in females
at 30000 mg/kg food at terminal sacrifice. In theed, the incidence of biliary hyperplasia was
significantly higher in males at 30000 mg/kg foadeaminal sacrifice.

A 1.5 year dietary carcinogenicity study was perfed in mice in accordance with OECD 451.
Dose levels of 0, 100, 1000, 10000 and 50000 miptd, equivalent to 0, 14, 139 and 1477 mg/kg
bw/day in males and 0, 17, 173 and 1782 mg/kg bywhldéemales were used. In the 50,000 mg/kg
food dose group animals showed severe morbiditypegan to die after 2 days of treatment.
Therefore this group was terminated and the studggeded with the four remaining groups. After
52 and 70 days, 10/sex/dose were used for haerggtalad urine analysis and another 10/sex/dose
for clinical chemistry and cholinesterase deteritioms. Females at 10000 ppm showed
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significantly lower body weights in weeks 61, 637, and 75 and body weight gains were
significantly lower in weeks 39, 47, 55, 57, 59, &B, 67, 69, 71, and 75. The urinary pH was
significantly lower in males at 1000 and 10000 pafter 77 weeks, which was attributed to the
acidity of the test substance. Urinary volume didt thange significantly. Ethephon was
determined to be a potent inhibitor of plasma Chtvey with dose-related inhibition (35-41 and
65-71% in the 1000 and 10000 ppm male dose groappectively, and 18-24, 41-61, and 74-76%
in the 100, 1000, and 10000 ppm female dose graeppectively). Similar results were observed
in erythrocyte ChE activity measurements (35-36 @0e/2% in the 1000 and 10000 ppm male
dose groups, respectively, and 21-36 and 60-74#erl000 and 10000 ppm female dose groups,
respectively). Brain ChE activity was inhibited b§% in females at 10000 ppm after 52 weeks.

5.6.2 Repeated dose toxicity: inhalation

No data available.

5.6.3 Repeated dose toxicity: dermal
A summary of repeated dose dermal toxicity daf@eésented in Table 5.8.

Table 5.6.3-1: Summary of repeated dose dermatitgxdata

Route/Test Duration Species/ Dose levels/ Effects LOAEL NOAEL
material Method/ strain/ frequency of (mg/kg (mg/kg
Guideline sex/ no. dosing bw/d) bw/d)
per group
Dermal, 3 weeks Rabbit, 0, 25, 75 and At all doses: macroscopic 25 mg/kg
occlusive Hra:NZW 150 mg/kg signs of dermal irritation bw/day
OECD 410 | 10/sex/dose bw/day (erythema, edema,
Ethephon desquamation and fissuring,
Technical- 5 days/week, 6 all dose-related).
Base 250, hours/day At 150 mg/kg bw:
sample no. histopathological changes in
90400604 the treated skin areas
Purity 72.2%, (acanthosis in 1 male and 2
females and inflammation in 1
male and 3 females)

Critical effects are presented in bold

A dermal study was performed in rabbits in accocganith OECD 410. No ChE measurements in
plasma, erythrocytes and brain were performed.odathological examinations were limited to
kidneys, liver, testes and skin. No treatment-eelaéffects on mortality, clinical observations,
haematology, clinical biochemistry, organ weightsl &istopathology (kidneys, liver) were noted.
There were macroscopic signs of dermal irritatiballdoses (erythema, edema, desquamation and
fissuring), with a dose-related trend in inciderasel severity. Histopathological changes in the
treated skin areas were noted at 150 mg/kg bw/dagnthosis in 1 male and 2 females and
inflammation in 1 male and 3 females. No histoplatical investigations of treated skin areas
were performed for the 75 and 25 mg/kg bw/day dgseups. Since no histopathological
examination of the skin was performed at 25 andngdkg bw/day, the NOAEL for local effects
was set at < 25 mg Ethephon Technical-Base 250/ddy. Since no ChE measurements were
performed and histopathological examinations cdited skin areas were limited to kidneys, liver,
testes and skin and confined to control and higledmimals in spite of signs of dermal irritatian a
all dose levels, the study is of limited value hoe establishment of a NOAEL for systemic effects.
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5.6.4 Other relevant information

5.6.5 Summary and discussion of repeated dose toxicity:

The main effect of repeated exposure to ethephonnhgbition of cholinesterase. Plasma
cholinesterase inhibition is not considered todecblogically relevant, and therefore not relevant
for classification. When the JMPR '98 criteria fonolinesterase inhibition are followed, where
possible, limit values should be based on inhibitxd brain cholinesterase instead of erythrocyte
cholinesterase. Brain cholinesterase was inhilatedbses 50 mg/kg bw/day in a 14 day study in
dogs. Cholinergic effects were also seen in rateeracute neurotoxicity study at dose levels below
the cholinergic effects in repeated dose studi¢lamnrat. This indicates that these type of effacts
acute effects and not repeated dose effects imathét is assumed that this also applies to thg do
Therefore, no classification for repeated dosecibxis proposed based on this study. Inhibition of
brain cholinesterase was also observed at dog4&33 mg/kg bw/day in a 28 day study in rats and
doses> 1815 mg/kg bw/day in a 28 day study in mice. l@8week study in mice, brain ChE
activity was reduced (18%) at 139 mg/kg bw/day. ide&r, because the effect levels in the longer
studies are above the guidance values for clag8dit, classification is not considered necessary
based on this endpoint.

In addition, body weight was significantly redude@0%) at doses 4673 mg/kg bw/day in a 28
day study in rats, as were absolute weights ofth&arg and brain. In the same study, spleen
weight was reduced significantly at doses of 22%@kign bw. In mice, bw was significantly reduced
at doses of 4780 mg/kg bw/day and absolute splemghivwas decreased significantly at 10212
mg/kg bw/day (28 day study). In the 1 year studgags, body weight, absolute spleen weight and
absolute thyroid weight were decreased at 49.96 kgngbw/day. In 2 combined
toxicity/carcinogenicity study (2 years, rat), bodsight and food intake were reduced at 1416
mg/kg bw. In addition, effects on blood glucoseuse phosphorus, red blood cell parameters and
effects on kidney (weight and glomerulosclerosigravobserved only at doses446 mg/kg
bw/day. Also for these endpoints, the effect lewetsabove the guidance values for classification.

After repeated dermal administration, observedctsfevere related to irritation (erythema, edema,
desquamation and fissuring). Since these effeesaaute effects and since ethephon is already
classified for irritation, no additional classiftaan is necessary for repeated dermal exposure.

5.7 Mutagenicity (additional information)

571 [nvitrodata

An Ames test was performed with Ethephon BASE 2&0ify: 72.3%) in accordance with OECD
471 of 1983, but not in accordance with the moceme OECD 471 guideline of 1997, since the
Escherichia coli strain WP2uvra was not included. Sterile deionisater was used as vehicle and
negative and positive controls included.

Toxicity was observed at 50 pl/plate in the straiAd 537, TA1538 and TA98. Ethephon Base 250
induced point mutations i8. typhimurium in the absence and presence of metabolic activatio
tester strain TA 1535 (dose related). Ethephon B2® did not induce point mutations &
typhimurium in the absence and presence of metabolic activatitester strain TA 98, TA 100, TA
1537 and TA 1538.

Table 5.7.1-1: Results Amésst

Indicator cells Endpoint Results Activation Dose range
- met act | + met act Tissue | Inducer
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Indicator cells Endpoint Results Activation Dose range
- met act + met act Tissue Inducer
B: S. typh. . rat liver Arochlor 1254 0.1,05,1, 2.5,
TA 98 point mut. 5, 10, 25 and
TA 100 point mut. - - 50 pliplate
TA 1535 point mut. + +
TA 1537 point mut.
TA 1538 point mut

A gene mutation assay (HGPRT) was performed witiehon BASE 250 (purity: 72.3%) in
accordance with OECD 476 of 1984. The study dogés$utid the requirements of the more recent
OECD 476 guideline of 1997, such as cytotoxiciiyetia and number of dose levels tested. Culture
medium with 5% FCS was used as vehicle and negatigdeositive controls included.

Cytotoxicity below 50% was only observed in thatfiexperiment without metabolic activation and
in the second experiment with metabolic activatietihephon BASE 250 did not induce gene
mutations in CHO Chinese hamster ovary cells.

Table 5.7.1-2: Results gene mutation assay (HGPRT)

Indicator cells Endpoint Results
+ met act

Activation
Inducer

Dose range

- met act Tissue

CHO Chinese gene mutations rat liver Arochlor 1254 Without
hamster ovary (HGPRT) metabolic

cells activation: first
exp.:0.5,1, 2
and 2.5 mg/ml
Second exp.:
05,1,2,22
and 2.4 mg/ml
With metabolic
activation: First
exp.:0.5,1,2
and 2.5 mg/ml
Second
experiment:
05,1, 2,22,
2.4 and 2.6
mg/ml

A chromosome aberration test was performed witlejiton BASE 250 in accordance with OECD
473 of 1983. The study does not fulfill the reqmemnts of the more recent OECD 473 guideline of
1997, since no repeat experiment is performed. tGyittity was observed at 1990 pug/ml (-S9). The
confluence of the cultured CHO cells was 25% (%esall control). In the presence of S9-mix the
confluence of the cells was 88% at this concemtnatdigher concentrations were not tested since
the pH of the cultures was too low and this is mpatible with tissue culture. (pH at concentration
of 2020 ng/ml was 6.5). Precipitation was not obsérat any of the dose levels.

Ethephon BASE 250 did not induce chromosome abensatin Chinese hamster ovary (CHO)
cells.

Table 5.7.1-3: Results chromosome aberration assay

Indicator cells Endpoint Results Activation Dose range
- met act + met act Tissue Inducer

Chinese chromosome rat liver Arochlor 1254 753, 1000,

hamster ovary aberration 1510 and 2010

(CHO) cells pa/ml (-S9);
502, 1000,
1510 and 2010
pg/ml (+S9)

38




ANNEX VI REPORT — HARMONISATION OF C&L

In addition, an unscheduled DNA synthesis assay pe$ormed with Ethephon Base 250.
However, the study was considered not acceptabte si0 appropriate toxicity was observed and
in the second experiment only two dose levels wested. Nevertheless, under the conditions of the
study, Ethephon Base 250 did not induce UDS in toegtes treateth vitro and ethephon had no
genotoxic activity in this test system.

5.7.2 I/nvivodata

Ethephon (Technical Base 250, purity 71.14%, b&tt045) was administered to rats at 800 and
2000 mg/kg bw (route not specified) in an unschedNA synthesis assay according to OECD
guideline 486. Exposure in the first experiment Wasl4 hours and in the second experiment 2-4
hours. Negative and positive controls (not furtsgecified) were included.

Ethephon Base 250 did not induce UDS in hepatocigalatedex vivo and ethephon had no
genotoxic activity in this test system.

Table 5.7.2-1: Resulis vivo unscheduled DNA synthesis assay

Endpoint Species Animal number Results Dose range

UDS (hepatocytes) Rat 50 males/dose - 800 and 2000 mg/kg bw

5.7.3 Human data

No data available.

5.7.4 Other relevant information

No data available.

5.7.5 Summary and discussion of mutagenicity

Although Ethephon Base 250 induced point mutationsS. typhimurium in the absence and
presence of metabolic activation in tester stran1b35, in 4 other strains, Ethephon was negative.
Ethephon Base 250 was also negative in a gene iontgst with CHO Chinese hamster ovary
cells, an UDS test with rat hepatocytes (although study was considered not acceptable) and a
chromosome aberration test with CHO Chinese hanostary cells. Furthermore, Ethephon Base
250 was negative in an vivo UDS test in rats. Therefore, Ethephon Base 25@msidered to be
non-genotoxic and classification is considerednemessary.

5.8 Carcinogenicity (additional information)

5.8.1 Carcinogenicity: oral

A combined toxicity/carcinogenicity study was peni@ed in Sprague Dawley G rats in
accordance with OECD 453. For the evaluation ofdiweinogenic potential of the test substance
90-100 animals/sex/dose were used. Doses of 0,3800, 10000 and 30000 mg/kg food were used
(equal to 0, 13, 131, 446 and 1416 mg ethephondkddy in males and 0, 16, 161, 543 and 1794
mg/kg bw/day in females). Final sacrifices weravieek 97 for males and in week 104 for females.
In the liver, the incidence of biliary hyperplasias significantly higher in males at 30000 mg/kg
food at terminal sacrifice. Carcinogenicity was detnonstrated.
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In addition, a 78-week carcinogenicity study in ewegas performed in accordance with OECD 451.
For the evaluation of the carcinogenic potentiaheftest substance 70 animals/sex/dose were used.
0, 100, 1000, 10000 and 50000 mg/kg food were (sgdal to mean intake of 14, 139 and 1477
mg/kg bw/day for males and 17, 173 and 1782 mgpétb’kg bw/day for females). Two tumour
types in males (hepatocellular adenoma and lungaada) and two types in females (thymic region
lymphosarcoma and lung adenoma) were observe@dgudncies above 5%, but only the increased
incidence of lung adenomas in males at 1000 mgbap freached the level of statistical
significance. Since lung adenomas commonly occuhis strain of mouse and no dose-response
was observed, this deviation was not considerdabteelated to treatment. No oncogenic potential
of the test substance in mice was observed.

Table 5.8.1-1: Summary of neoplastic lesions inABeveek study in mice.

Dose (ppm) 0 100 1000 10000

m f m f m f m f
Liver: 6/69 1/70 10/69 0/69 4/70 0/69 8/7( 0/69
hepatocellular
adenoma
Lung: adenoms 2/69 7170 5/70 4/69 14/70 7/69 6/Y0 /707
Thymus: 1/67 1/68 0/27 2/19 2/25 3/16 3/70 5/68
lymphosarcoma

5.8.2 Carcinogenicity: inhalation

No data available.

5.8.3 Carcinogenicity: dermal

No data available.

5.8.4 Carcinogenicity: human data

No data available.

5.8.5 Other relevant information

No data available.

5.8.6 Summary and discussion of carcinogenicity

There was no evidence of treatment-related oncotjgnn the long-term oral mouse and rat
studies. No oncogenic effects were observed upd#®y Ing/kg bw/day in mice and 1416 mg/kg
bw/day in rats, the highest doses tested. No data @available regarding carcinogenic effects after
dermal or inhalation exposure. In addition, no haroarcinogenicity data were available. Based on
the oral studies it is concluded that Ethephon dotsieed to be classified for carcinogenicity.
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5.9 Toxicity for reproduction (additional information)

5.9.1 Effects on fertility

A 2-generation reproduction study was performedoating to OECD 416. Sprague-Dawley
Crl:CD®(SD)BR rats received 0, 300, 3000 and 30000 mgdkg flequal to 0, 23, 231 and 2444
mg/kg bw/day (mean values for FO, F1A and F1Byp)efales are mated twice to produce;a F

and kg generation. Pups from theggeneration were used to produce thgdhd kg generations.

No treatment-related effects were observed on mafartility and gestation ind=and k rats. In
addition, no treatment-related effects were obsknve reproductive organs. The NOAEL for
reproduction toxicity is set at 30000 mg/kg food (equal te 2444 mg/kg bw/day). Results
relevant for development are summarized under 5.9.2

5.9.2 Developmental toxicity

A 2-generation reproduction study was performedoating to OECD 416. Sprague-Dawley
Crl:CD®(SD)BR rats received 0, 300, 3000 and 30000 mgskgl flequal to 0, 23, 231 and 2444
mg/kg bw/day (mean values for FO, F1A and F1Byp)efales are mated twice to produce;a F
and kg generation. Pups from thegrgeneration were used to produce thg d&nd kg generations.
Results are summarized in table 5.9.2-1

Table 5.9.2-1: Results two-generation study of@dpctive toxicity

Dose
(mg/kg bw/day) 0 23 231 2444 dr

m f m f m f m f

FO animals
Mortality 0/28 0/28 1/28 0/28 2/28 0/28 1/28 0/28
Clinical signs
-unkempt appearance +

-urinary stains +

-loose faeces + +
Body weight dc dc
Body weight gain dc dc
Food consumption d(c) dc

Mating/fertility/gestation No treatment-related findings
Oestrus cycle/mating No treatment-related findings
index
Fertility/fecundity No treatment-related findings
Organ weight No treatment-related findings
Pathology | | |
macroscopy No treatment-related findings
microscopy No treatment-related findings

F1 pups | | |
Litter size No treatment-related findings

Survival index
- F1B live birth index d
- F1B 4-day survival index d
- F1B 7-day survival index d
Sex ratio No treatment-related findings
Body weight
-F1A dc dc
-F1B dc dc
Pathology
macroscopy No treatment-related findings

Fl animals
Mortality

- F1A 0/28 0/28 0/28 0/28 0/28 0/28 0/28 0/28
-F1B 0/28 0/28 0/28 0/28 0/28 0/28 1/28 0/28

Clinical signs (n=28)
- loose faeces F1A 7 0 4 1 10 4 28 28
- loose faeces F1B 9 4 13 6 18 7 26 28
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Dose
(mg/kg bw/day) 0 23 231 2444 dr
m f m f m f m f
Body weight d(c) d(c) d(c) dc dc
Body weight gain d(c) d(c)
Organ weight No treatment-related findings
Food consumption | | d | dc dc
Mating/fertility/gestation No treatment-related findings
Pathology | | |
macroscopy No treatment-related findings
microscopy No treatment-related findings
F2 pups | | |
Litter size No treatment-related findings
Survival index
- F2B live birth index d
- F2B 4-day survival index d d
Sex ratio No treatment-related findings
Body weight
F2A dc dc
F2B d(c) d(c) dc dc
Pathology
macroscopy No treatment-related findings
dr dose related
dclic statistically significantly decreased/increased compared to the controls
dfi decreased/increased, but not statistically significantly compared to the controls
d(c) statistically significantly decreased during parts of the study period, while during other parts of the study the parameter was
decreased but not statistically significantly.
alr absolute/relative organ weight

Five parental males died during the study: 4 inFEkgeneration and 1 in the,.ANo relationship
with treatment was established. During the 10-weekbreed exposurepy ales and females at
30000 mg/kg food (~ 2444 mg/kg bw) exhibited a aaun of body weight (gain) and food
consumption, and an increased incidence of looseefa Females at 3000 mg/kg food (~ 231
mg/kg bw) showed reduced food consumption durirgdhweek of exposure, and an increased
food consumption during theé'and &' week of exposure, hence this was not consideretiaerse
effect.

Significant reductions in gestational and lactaiobody weights were observed at 30000 mg/kg
food. The ka litters exhibited reduced body weights per litatr30000 mg/kg food. During the
second breeding of the, Rnimals to produce;k litters, gestational and lactational body weights
were reduced at 30000 mg/kg food. An increased eurob Rg stillborn pups was observed at
30000 mg/kg food. {g pup death was increased on postnatal days 0-d0&03mg/kg food and on
postnatal days 4-7 at 3000 mg/kg food, howeveryigalr indices did not show any statistical
difference. kg pup body weights per litter were reduced at 300@kg food.

There were no treatment-related lesions observedeimecropsy of 4 and kg pups which died
during lactation, of randomly selectedaFand kg pups or of k adults. There were also no
treatment-related lesions observed in the hista@padgic examination of selected organs from high
dose and controlFadults. While terminal body weights were reduaedr males and females at
30000 mg/kg food, absolute organ weights were entdtl by treatment. Effects on relative organ
weights were considered secondary effects to retinody weights.

During the 10-week exposure of thesFanimals, males at 30000 mg/kg food exhibited reédns

in body weight (gain) and food consumption. At 300@/kg food, Fa males showed only a
slightly (<10%) reduced body weight (gain), maidlye to a lower initial body weight than controls
and slightly decreased gain in week 0-Z, females at 30000 mg/kg food exhibited significantl
reduced body weight throughout the 10-week exposune significantly reduced body weight gain
30000 mg/kg food. fa females at 300 and 3000 mg/kg food showed a s{igfio) but not dose-
related body weight decrease only in week 0-6. Buotiles and females at 30000 mg/kg food
exhibited increased incidences of loose faeces.
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During the 10-week pre-breed exposure @f Bnimals, reduced body weight (gain) and food
consumption as well as increased incidences okldasces were observed at 30000 mg/kg food.
Body weight gain was only slightly reduced ifsFnales (week 2-3, and 9-10) at 3000 mg/kg food
as well. In g males, a slightly increased incidence of loose&daaevas observed at 3000 mg/kg
food.

At the R breeding to produce,k litters, maternal gestational and lactational bedight was
reduced at 30000 mg/kg foodh.aFpup body weights per litter were reduced at 30@@0kg food.
Perinatal deaths and lactational survival were festdd by treatment. During the second breeding
of the kg animals to producek litters, maternal s gestational and lactational body weights were
reduced at 30000 mg/kg food. The number of stildeg pups and perinatal deaths were increased
at 30000 mg/kg food. 2k pup body weights per litter were reduced at 300@0kg food. At 3000
mg/kg food, body weights per litter were only stiglreduced (<7%) on days 21 and day 28 only.

There were no treatment-related lesions observedeimecropsy of 4 and kg pups which died
during lactation, of randomly selectedaFand kg pups, or of I adults. There were also no
treatment-related lesions observed in the histapadgic examination of selected organs from high
dose and control 1 adults. Terminal body weights were reduced ig fales and females at
30000 mg/kg food. Effects on relative organ weighése considered secondary effects to reduced
body weights.

Based on significant effects on body weight anddf@@nsumption at 30000 mg/kg food, the
NOAEL for maternal toxicity is 3000 mg/kg food (edquto 231 mg/kg bw/day in males and
females). Based on reduced F1 and F2 litter weigid, increased still births and deaths during
early lactation in F1B and F2B litters at 30000 kggiood the NOAEL for developmental toxicity
is also set at 3000 mg/kg food. The acceptabilitghe study is questionable, because no ChE
measurements in plasma, erythrocytes and brain werformed. Thus, the NOAEL for ChE
inhibition remains a matter of conjecture.

A developmental study with rats was performed isoagdance with OECD 414, although this

guideline was not mentioned in the report. Ratsevekrsed by gavage (10 ml/kg bw) with doses of
0, 125, 250 or 500 mg Ethephon Technical —Basekg3®# (purity 71.7%), on gestational days 6-

15. Dose levels were adjusted for purity of tedissance. Distilled water was used as vehicle.
Mating procedures involved one male and one fenrdsults are summarized in table 5.9.2-2

Table 5.9.2-2: Results developmental study in rats

Dose

(mg/kg bw/day) 0 125 250 500 dr
Maternal effects

Mortality None

Clinical signs No treatment-related findings

Pregnant animals 23 21 | 22 22
Body weight (gain) No treatment-related findings

Uterus/dam weight ratio No treatment-related findings

Food consumption No data

Pathology

Macroscopy

- Mottled kidney 1 1 1 2
- Circumscribed area 0 0 0 1

adhered to the diaphragm

Litter response

Live foetuses No treatment-related findings
Foetal weight No treatment-related findings
Post implantation loss No treatment-related findings
Sex ratio No treatment-related findings

Examination of the
foetuses
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Dose

(mg/kg bw/day) 0 125 250 500 dr
External observations

- Short thickened body 0/337 0/316 1/350 0/331

Skeletal findings
Incomplete/absent

ossification No treatment related findings
Visceral findings No treatment related findings
dr dose related
dclic statistically significantly decreased/increased compared to the controls
dfi decreased/increased, but not statistically significantly compared to the controls
alr absolute/relative organ weight

No treatment-related signs of toxicity were notedhie dams. Survival rates were 100% at all dose
levels. There were no treatment-related clinicghsior parental necropsy observations. Between
day 12 and 16 of gestation body weight gain wasifsegntly increased in dams treated at 250 and
500 mg/kg bw/day (18% and 17% of control valuespeetively). This deviation is considered of
no toxicological relevance.

There were no significant differences in the numiferorpora lutea or implantations, implantation
efficiency, the number or percentage of live ororbsd foetuses, or mean foetal weights.
Examination of the foetuses revealed no significdatiations in the incidence of external, soft
tissue, or skeletal anomalies.

Based on the absence of effects in maternal femtieNOAEL for maternal toxicity was set=at
500 mg/kg bw/day. No developmental effects wereepled at any of the doses tested. Therefore
the NOAEL for developmental toxicity was setab00 mg/kg bw/day. Since no teratogenic effects
were reported, the NOAEL for teratogenic effects wat ab 500 mg/kg bw/day. The acceptability
of the study is questionable, because no ChE memasumts in plasma, erythrocytes and brain were
performed. Thus, the NOAEL for ChE inhibition remsia matter of conjecture.

In addition, a developmental study was performedahbits in accordance with OECD 414,
although this guideline was not mentioned in thgore Rabbits were dosed by gavage (2 mi/kg
bw) with doses of 0, 62.5, 125 or 250 mg Ethepheahhical —Base 250/kg bw (purity 72.2%), on
gestational days 7-19. Dose levels were adjusteguaty of test substance. Deionised water was
used as vehicle. The females were artificially msgated. Results are summarized in table 5.9.2-3

Table 5.9.2-3: Results developmental study in itsbbi

Dose
(mg/kg bw/day) 0 62.5 125 250 dr
Maternal effects
Mortality 1/22 2/22 1/22 19/22
Clinical signs
Ataxia/reduced activity/prostrate +
Yellow stained anogenital area +
Pregnant animals 21 21 20 18
Pregnant at Caesarean section 21 19 19 2
Body weight (gain)

(dc) dc
Uterus/dam weight ratio No treatment-related findings
Food consumption No data
Pathology
Macroscopy (nho. of animals)
- Stomach: 2 0 0 8
erosion/reddened/with black foci
- Uterus with normally 0 2 1 15

developing implants at time
of sacrifice

Litter response
Live foetuses d
Foetal weight No treatment-related findings
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Dose
(mg/kg bw/day) 0 62.5 125 250 dr
Resorptions [mean/dam]
- early 0.5 0.4 0.7 2.0
- late 0.4 0.1 0.3 0.0
Post implantation loss [%] 12 5 16 43
Sex ratio No treatment-related findings
Examination of the foetuses
External observations No treatment related findings
Skeletal findings No treatment related findings
Visceral findings No treatment related findings

dr dose related

dclic statistically significantly decreased/increased compared to the controls

dfi decreased/increased, but not statistically significantly compared to the controls

alr absolute/relative organ weight

The deaths of 1 control doe, 2 does at 62.5 mgfkgdamd one doe each at 125 mg/kg bw/day
groups or 250 mg/kg bw/day were due to intubatiwars, and not related to treatment with the test
substance. Test material-related deaths occurr@®Gimg/kg bw; 3 does died and 14 does were
sacrificed moribund. Additionally, 1 dam at 250 kggbw was euthanised because of an eye lesion
(buphthalmos and corneal opacity). Clinical sighsoaicity observed in 17 of 22 does in the high
dose group included ataxia, reduced activity, pabisin, and/or yellow stained anogenital area.
Does at 250 mg/kg bw lost weight between day 7 Hhdf gestation. The 2 pregnant does at 250
mg/kg bw that survived had weight losses for da@std 20 of gestation. Body weights were
significantly reduced at 250 mg/kg bw on day 13%88f control values). At 125 mg/kg bw
significantly reduced body weight gain was obserbetiveen day 13 and 16 of gestation (50%
compared to controls), but body weight gain overwtole study period was within control values.
Macroscopic examination of does revealed erosi@tklened area and black foci in the stomach at
a greater incidence at 250 mg/kg bw/day (8 doem) th controls (2 does). The percent of early
resorptions and post-implantation losses were densbly higher and the percent of live foetuses
was lower in the 2 remaining dams at 250 mg/kg Bis is reflected in the lowered number of
foetuses per litter at this dose level. There werdest material-related foetal external, softuigss

or skeletal variations or malformations.

Based on maternal death, depressions in body vee@git body weight changes, treatment-related
clinical signs and macroscopic findings at 250 rggtw, the NOAEL for maternal and
developmental toxicity was set at 125 mg/kg bw.c8ino teratogenic effects were reported, the
NOAEL for teratogenic effects was set=at250 mg/kg bw. The acceptability of the study is
guestionable, because no ChE measurements in plasgtarocytes and brain were performed.
Thus, the NOAEL for ChE inhibition remains a mattéconjecture.

5.9.3 Human data

No data available.

5.9.4 Other relevant information

No data available.

5.9.5 Summary and discussion of reproductive toxicity

The results of reproduction toxicity and developtaéstudies are summarised in table 5.9.5-1.

Table 5.9.5-2: Summary of reproduction toxicity alevelopmental studies with ethephon

Species NOAEL LOAEL Critical effects
(mg/kg bw/day) (mg/kg bw/day)
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2-Generation reproduction toxicity

rat parental 231 2444 Decreased body weight gains and food consumption
Lower F1 and F2 pup weights, decreased survival of F1B
developmental | 231 2444 and F2B pups

No effects.
reproduction > 2444

Teratogenicity

rat maternal =500 - No toxicologically relevant effects
developmental | =500 - No toxicologically relevant effects
teratogenicity > 500 - No toxicologically relevant effects.
rabbit maternal 125 250 Mortality, weight loss, clinical signs and macroscopy.
Death of dams, increased pre- and post implantation loss,
developmental | 125 250 reduced number of live foetuses and reduced foetal weight.

No effect.

teratogenicity > 250

In an oral 2-generation reproduction study in rdte, NOAEL for reproductive effects was2444
mg/kg bw/day, since no effects on mating perforneanc fertility were noted. At 2444 mg/kg
bw/day, parental effects included decreased bodghwégain) and decreased food consumption of
Fo and i males and females. No treatment-related adversetsfivere observed in adult animals at
lower dose levels. Thus, classification for repridie effects is not necessary.

In the oral 2-generation reproduction study in ,rasvelopmental effects were only observed at
2444 mg/kg bw/d and included reduced litter weighEl and F2 pups, increased still births and
deaths during early lactation in F1B and F2B lIgtekt the same dose, also maternal toxicity was
observed, including reduced body weight and clingigns of toxicity. Therefore, the effects
observed in the pups are probably secondary tormatxicity. No treatment-related lesions were
observed at necropsy.

In a developmental study in rats, no treatmentadlaclinical signs or parental necropsy
observations were reported. In addition, no devalaqmtal or teratogenic effects were observed at
doses up to 500 mg/kg bw. In a developmental stadwbbits, treatment related mortality was
observed at 250 mg/kg bw/day as well as clinicghsiof toxicity and weight loss in the does.
Macroscopic examination of does revealed erosi@tklened area and black foci in the stomach at
a greater incidence at 250 mg/kg bw/day than irirots1 The percent of early resorptions and post-
implantation losses were considerably higher ared glércent of live foetuses was lower in the
remaining dams at 250 mg/kg bw, reflected in a l@denumber of foetuses per litter. These effects
are probably secondary to the maternal toxicityaltgenic effects were not observed.

Both in the 2 generation study and the teratoggnstudies, no ChE measurements in plasma,
erythrocytes and brain were performed. Therefdre NOAEL for parental toxicity in these studies
is tentative. Nevertheless, based on the obsefffect® classification for developmental effects is
considered not necessary according to the critdfiSD and CLP, since developmental effects
were only observed at a dose that also inducedrnat®xicity.

5.10 Other effects

5.11 Derivation of DNEL(S) or other quantitative or qualitative measure for dose response

Not relevant for this type of report.
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6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-CHEMICAL
PROPERTIES (additional information)

6.1 Explosivity

According to the results of the tests on explopiraperties (EEC Method A14 ) with the technical
active substance (purity 70.2%), ethephon is nptaskve (Francois, 1999) (DAR B.2.1.22 (lIA
2.13)). Therefore, it can be concluded that ethagtas no explosive properties and does not
require classification for explosivity.

6.2 Flammability

According to the results of the tests for flammigpnd auto-flammability (EEC Method A15)
with the technical active substance (purity 70.28t))ephon has a self ignition temperature of
490 °C (Francois, 1999) (DAR B.2.1.20 (llA 2.1I)herefore, classification for flammability is
not required. EEC Method A10 was not applicableceithe test substance is a liquid

6.3 Oxidising potential

The ethephon molecule only contains a chloroettodphonic acid and does not contain

substituens or radical which has oxidative propsrtalso technical ethephon is a solution of 71%
ethephon in water (Bascou, 2003) (DAR B.2.1.23 (2A5)). Therefore, it can be concluded that
ethephon has no oxidising properties and doesagpiine classification.
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7 ENVIRONMENTAL HAZARD ASSESSMENT

The proposal is a revision of the current entrpimmex VI to the CLP regulation (29 ATP, 2004).
The environmental hazard assessment for ethephzases] on the Draft Assessment Report, the
Addendum to the Draft Assessment Report and PrapDseision of the Netherlands prepared in
the context of the possible inclusion of ethephoAmnex | of Council Directive 91/414/EEC
(DAR January 2006 + addendum June 2008, RMS ThieeXlands) concerning placing ethephon
on the market as a plant protection product (PPP).

All tables in the present assessment are copied fine DAR or the addendum to the DAR. The
tables are renumbered in accordance with the pgphgrumbers.

7.1 Aquatic compartment (including sediment)
7.1.1 Toxicity test results

7.1.1.1 Fish
Short-term toxicity to fish

Sudy 1

The acute toxicity of ethephon technical conceatrdpurity 72.1%) to rainbow trout
(Oncorhynchus mykiss) was determined under semi-static conditions ydahewal of test media)

in a 96h test. The test was carried out in compbawith GLP (with exception of the chemical
analysis) and according to the OECD 203 guidel@eups of ten fish were exposed to nominal
test concentrations of 100, 180, 320, 560 and 1§@thephon/L. Measured concentrations were
between 9.1% and 56.0% of the nominal concentrsitithrese poor recoveries qualify this study as
less reliable.

The cumulative mortality after 96 hours is givernable 7.1.1.1-1.

Table 7.1.1.1-1. Cumulative mortality percentagéhe acute test with rainbow trout
(Oncor hynchus mykiss).
Nominal test substance 0 100 | 180 | 320 | 560, 1000

concentration (mg/L)
Cumulative mortality after 96h0 0 0 0 10 100

All fish exposed to 1000 mg ethephon/L died witBihours; this effect is most likely caused by the
low pH value of 2.7. Loss of equilibrium was obsahat 180 and 320 mg/L during approximately
1 hour after the start of the test and by transfdish at each renewal of the test media. This can
most likely be attributed to fluctuation in pH aptacement. The calculated nominal 96hs_C
value was 720 mg ethephon/L (95% confidence li®8 — 810). This corresponds with ag;©Of

519 mg (461 — 584) ethephon/L.

Based on measured concentrations, the worst-caggd €7 mg ethephon/L.
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Sudy 2

The acute toxicity of ethephon (purity 98%) to tteep Cyprinus carpio) was investigated under
continuous flow-through conditions in a 96h limést (one concentration of 100 mg/L), pH 7.9-8.4,
in compliance with GLP and according to OECD 208 & C.1.

Measured ethephon concentrations were 97.0 - 118f58minal. Observations for mortality and
adverse effects after 3h, 6h, 24h, 48h 72h anda®@hshowed no adverse effects with respect to
these parameters at the only ethephon concentrati@80 mg/L or in the control; it is concluded
that the 96h-LC50 is > 100 mg ethephon/L and th&RG@or mortality is 100 mg ethephon/L.

Long-term toxicity to fish

The toxicity of ethephon technical concentrate ifgurl.4%) to early life stages of the fathead
minnow Pimephales promelas) was assessed in a 34-day study using an inteninfttav-through
system with 6.6 times replacement in 24 hours.dEfbarameters were hatching, larval survival and
growth. Nominal concentrations tested were 5.1,200,40 and 81 mg ethephon/L. The study was
carried out in compliance with GLP and accordingh® OECD Guideline 210.

Measured concentrations were 94% of nominal ona@eerBased on the measured concentrations,
the exposure levels were defined as 5, 10, 21,389 mg ethephon/L. At completion of the
hatching period (t = 4 days) the average controligal percentage was 73%. At the highest
ethephon concentration all embryos died. At thelothean measured exposure concentrations, the
survival of the embryos was not significantly di#fat from the control.

At the end of the test (30 days post hatch), theiwal, total length, mean wet/dry weight of the
larvae at concentrations up to 43 mg ethephon/Lneasignificantly different from the control.

Based on the most sensitive parameter (embryo \alyvithe LOEC and NOEC of ethephon
technical concentrate to the fathead minnow wasrgehed to be 89 and 43 mg/L respectively.
7.1.1.2 Aquatic invertebrates

Short-term toxicity to aquatic invertebrates

The acute toxicity of ethephon technical conceatrgiurity 72.1%) toDaphnia magna was
determined under static conditions in a 48h tesaptidids were exposed to nominal test
concentrations of 64.2, 111.1, 192.5, 333.3, 5and 1000 mg ethephon/L. The test was carried
out in compliance with GLP and according to OECL2 ZPart 1). Chemical analysis of the test
media was not performed.

During the test, the temperature in the test media 20C, the oxygen concentration varied
between 10.3 and 11.6 mg/Dand the pH ranged between 7.8 and 8.6.

There was no immobility in the control; at 1000 mghe immobile daphnid (out of twenty) was
found. Therefore, the 48h-E§s> 1000 mg/L.

Based on the behaviour of ethephon in the enviramnmest concentrations should be measured at
test start and termination. Since the results isf study are based on nominal concentrations, they
cannot be used for classification.
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Long-term toxicity to aquatic invertebrates

The chronic toxicity of ethephon technical concat®r(71.2%) tdaphnia magna was assessed in

a 21-day study under intermittent flow-through atinds. Nominal concentrations tested were 9.4,
19, 38, 75 and 150 mg ethephon/L. The study wagedaout in compliance with GLP and
according to the US EPA FIFRA Guideline no. 72-4.

Analyses of the test substance concentrationsietposure media were carried out before the start
of the test and weekly during the test, showingaaerage of 94% of the nominal concentrations.
Based on the measured concentrations the expastels were defined as 8.5, 17, 38, 67 and 160
mg ethephon/L.

No significant changes in the survival of daphndse observed at any of the concentrations
tested. At the highest test substance concentrét@®mg ethephon/L) the mean cumulative
number of offspring was 182; this is significarldgs compared to the control. At lower exposure
concentrations there were no significant effects wespect to reproduction.

At the highest test substance concentration, trenrttee total body length and dry weight was
significantly reduced when compared with the cdrdaromals. At the lower concentrations tested
there were no significant effects.

Based on the adverse effects on reproduction agbteth, the LOEC and NOEC for Ethephon
Technical was 160 mg ethephon/L and 67 mg ethephespectively. The L& was > 160 mg
ethephon/L.

7.1.1.3 Algae and aquatic plants
Sudy 1 - Algae

The toxicity of ethephon technical concentrate ifgur2.1%) to the alga€hlorella vulgaris was
determined in a 72h algal growth inhibition tesarNnal test concentrations were 5.0, 10, 20, 40
and 80 mg ethephon/L. The test was carried oubmptiance with GLP and according to OECD
201.

The cultures were incubated under continuous ithation with a light intensity of approximately
7000 lux at a temperature of 241°C. The pH was measured at t = Oh (pH ranged fr@&8.1.)
and 72h (ranged from 8.4-9.9). At t = 0, 24h, 48kl &2h the absorbance of all cultures was
measured at 665 nm. The percentage inhibition,doasegrowth rate and biomass (area under the
growth curve), was calculated.

No ethephon was detected in samples taken atni@istion and termination. For various cultures,
the pH increase during the test exceeded the mawiofithe guideline which is 1.5 log units. This
might be due to the relatively high initial cellrdgty. The nominal 24-48h,Es, was calculated to
be 32 mg/L and the nominal 72k&s,was calculated to be 29 mg/L. The NOEC was 5 mg/L.
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RMS has calculated the nominal 0-72/C4g according to a model for logistic growth, descditiey
Kooymanet al. (1983}. The result was a nominal 0-72hCk of 33 mg/L. Based on ethephon
content in the sample used for the study the 7&Bydand 72h ECspare respectively 20.9 and 23.8
mg/L.

Because the chemical analyses were not reliabke,réisults of this test cannot be used for
classification.

Sudy 2 - Algae

The toxicity of ethephon technical concentrate ifgufl.9%) to the green algae

Pseudokirchneriella subcapitata (formerly known asselenastrum capricornutum) was determined

in a 120h algal growth inhibition test. Only onencentration of 1.5 mg ethephon/L was tested. The
test was carried out in compliance with GLP andetiog to EPA FIFRA § 122-2 and § 122-3.

The cultures were incubated under continuous ilthaton with a light intensity of 4000-5000 lux
at a temperature of 241°C. The pH was 7.4 in the controls and 6.9 in tHeeghon test solution at
the start of the test. At the end of the testpHevalue had increased to 10.4.

Whereas measured concentrations of the test solatid the stock solution were 95% and 96 % of
nominal at t = Oh, respectively, no detectable plio® remained in the test solution and the stock
solution after 120 hours. This was believed to le result of alkaline hydrolysis, which is very
likely to occur at high pH values as found in tastt

The mean cell densities in the flasks containifignig ethephon/L (corresponding with a measured
concentration at the start of the test of 1.4 nmgghon/L) were not significantly different from the
cell densities in the control flasks. It is therefeoncluded (by RMS) that the 120h4g€ 1.4 mg
ethephon/L and the NOE£1.4 mg a.s/L, based on the initial measured cdraton.

Sudy 3 - Algae

The toxicity of ethephon technical concentrate ifgut1.9%) to the bluegreen algAsabaena flos-
aquae was determined in a 120h algal growth inhibitiestt Only one concentration of 1.8 mg
ethephon/L was tested. The test was carried ogbmpliance with GLP and according to EPA
FIFRA § 122-2 and § 122-3.

The cultures were incubated under continuous ilhaton with a light intensity of 2000-3000 lux
at a temperature of 23-2@. The pH value ranged from 7.4-7.7.

Whereas the measured concentration of the testi@olwas 121% of nominal at t = Oh, no
detectable Ethephon remained in the test solufien 520 hours. This was believed to be the result
of alkaline hydrolysis and considered as unavoigablder the static test conditions used.

The cell densities in the flasks exposed to amainiEthephon concentration of 1.8 mg ethephon/L
were 97, 62, 87, 130 and 108% of the mean cellityeoisthe controls at respectively 0, 24, 48, 72,
96 and 120h. It is therefore concluded (by RMS) tha 120h-EGy is > 1.8 mg ethephon/L and the

NOEC= 1.8 mg ethephon/L, based on the measured contiented test start.

l)Kooyman, S.A.L.M., A.O. Hanstveit, H. Oldersma, Parametric analysis of population growth in bioassays., Water Research 17, pp527-
538 (1983)

51



ANNEX VI REPORT — HARMONISATION OF C&L

Sudy 4 - Algae

The toxicity of ethephon technical concentrate ifgur1.9%) to the diatonNavicula pelliculosa
was determined in a 120h growth inhibition testlyGme concentration of 1.5 mg ethephon/L was
tested. The test was carried out in compliance GitFP and EPA FIFRA § 122-2 and § 122-3.

The cultures were incubated under continuous ilhation with a light intensity of 4000-5000 lux

at a temperature of 23-2€. The pH of the controls increased from 7.3 (thg @ 7.5 (t = 120h).
The pH of the test solution increased from 7.0 @byto 9.1 (t = 120h).

Whereas the measured concentration of the testimolwas 101% of nominal at t = Oh, it had
decreased to 7.3% of nominal after 120 hours. Tas believed to be the result of alkaline
hydrolysis, which is considered by the authorsrasvaidable.

The cell densities in the flasks containing 1.5 etigephon/L were respectively 213, 70, 134, 115
and 113% of the mean cell density of the contritlss therefore concluded (by RMS) that the
120h-EGo > 1.5 mg ethephon/L and the NOEC 1.5 mg ethephon/, based on the nominal
concentration.

Sudy 5 - Aquatic plants

The toxicity of ethephon technical concentrate ifguf1.9%) to the fresh water plabémna gibba

G3 (duckweed) was determined in a semi-static gbytaty test. The test lasted 14 days. Nominal
test concentrations were 0.090, 0.19, 0.39, 0.tblam mg ethephon/L. The test was carried out in
compliance with GLP and according to EPA FIFRA 8-2and § 122-3.

The test was carried out in an environmental thatmber controlled with respect to temperature
(25 = 2°C) and light intensity. The average concentratitorsthe four sets of analyses were
between 90% and 115% of the nominal concentratiomesn measured concentrations were 0.10,
0.17, 0.44, 0.81 and 1.6 mg ethephon/L. The aeeragnber of fronds per replicate was 46%
reduced at the highest concentration tested (1.5ethgphon/L). Based on these results, it is
concluded that the 14d-E&is just above 1.5 mg ethephon/L (actual measuraderdration 1.6 mg
ethephon/L). Statistical significant effects wermurid at all concentrations; therefore the 14d-
NOEC was < 0.09 mg ethephon/L (measured concemtr@tilO mg a.s /L).

The EGo was calculated by extrapolation of effects at ma@asured concentrations. This resulted
in an EGo of 2.4 mg ethephon/L.

7.1.1.4 Sediment organisms

No data on the toxicity of Ethephon for sedimenetlinwg species were submitted.

7.1.2 Calculation of Predicted No Effect Concentration (NEC)

Not relevant for this type of report.

7.2 Terrestrial compartment

Not relevant for this type of report.

7.3 Atmospheric compartment

No data available.
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7.4 Microbiological activity in sewage treatment systers

Not relevant for this type of report.

7.5 Calculation of Predicted No Effect Concentration fo secondary poisoning
(PNEC _oral)

Not relevant for this type of report.

7.6 Conclusion on the environmental classification antabelling

Plants and algae are expected to be most sengitigthephon. The lowest B£of 2.4 mg/l was
observed for the aquatic planémna gibba. Despite the fact that this value was obtained tdst
duration longer than 7 days, this value is usedtlier classification since all algae provided >
values.

Within the environmental relevant pH range, ethephypdrolyses rapidly with a half life 3 days.
The major metabolite is ethylene. The TC C&L dedide 2001 that ethylene should not be
classified for the environment. Therefore, ethepisaconsidered as rapidly degradable

The log Kow of ethephon is -1.89 at neutral pH &nerefore does not fulfil the criterion for
bioaccumulation..

Conclusion of environmental classification accoddio Directive 67/548/EEC

Ethephon produces an Ef>alue between > 1 aird10 mg/L for aquatic plants.
Ethephon is considered rapidly degradable.
The log Ko value of ethephon is < 3.

Therefore, ethephon does not fulfil the criterindtassification.

Conclusion of environmental classification accoedio CLP

Ethephon produces an Ef¥alue between > 1 ard10 mg/L for aquatic plants.
Ethephon produces a NOEC values > 1 mg/L for fislertebrates and algae.
Ethephon is considered rapidly degradable.

The log Ko value of ethephon is < 4.

Therefore, ethephon does not fulfil the criterindtassification.
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JUSTIFICATION THAT ACTION IS REQUIRED ON A
COMMUNITY-WIDE BASIS

Ethephon is an active substance in the meaningirective 91/414/EEC and therefore subject to
harmonised classification and labelling (Regulath 1272/2008 article 36.2).

Ethephon was included in Annex | of Directive 6854 2004 (29. ATP; Commission Directive
2004/73/EC of 29 April). A discussion regardingheaege of the classification took place at the TC
C&L in November 2006 (Summary record ECB/20/07, Aaaex 1). The TC C&L discussion was
related to acute toxicity, skin sensitization andasivity. TC C&L agreed ethephon does no need
to be classified for sensitization and as Xn; R2A2 — C; R34. These TC C&L conclusion was,
however, not included in Annex | of Directive EC /548 and consequently Annex VI of
Regulation EC 1272/2008 still includes the previ@&d. regarding human health.

A discussion regarding change of classificatioretbfephon for the environment took place at the
TC C&L in January 2007 (Summary record ECB/08/0& Annex Il). Based on the rapid
degradation of ethephon and the formation of nassifiable metabolites, TC C&L decided not to
classify ethephon as hazardous to the environment.

To implement the agreed modifications, this proptsanodify the harmonised classification and
labelling is prepared..
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OTHER INFORMATION

This proposal for harmonised classification anceltg is based on the data provided for the
registration of the active substance ethephon douprto Directive 91/414/EEC. The summaries
included in this proposal are partly copied frora AR. Some details of the summaries were not

included when considered not relevant for a degisia the classification and labelling of this
substance. For more details the reader is reféordte DAR.
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ANNEX 1

Conclusions of the discussion from the TC-C&L in Mdmber 2006 (Summary record
ECB/20/07/Rev2) (exerpts only).

Ethephon P509 (NL)
(Index No: 015-154-00-4, CAS No: 16672-87-0, EC N»40-718-3)

Current classification in Annex I: Xn; R20/21 - C; R34 - R52-53

Proposal: [Xn; R20/21/22 - C; R34][NC for environmat | (environment to be discussed in
January 2007)

ECBI/79/06: Classification proposal from NL

ECBI/79/06 Add. 3: Classification proposal from NL

NL said that the discussion could be concentratedXrip R22 and R43 which were the
controversial end-points.

Acute Toxicity

TC C&L confirmed classification with Xn; R20/21 which @l$s the current classification in
Annex I.

In additionNL proposed that the substance to be classified wasuibstance without solvent why it
would be necessary to recalculate the data provadddemain with R22.

In the written procedure prior the meetiB§ andES did not support this proposal whileL did
support the NL conclusion.

EL asked about the marketed product and whetheutisance was stable without the solvent.

IND informed that the pure ethephon was not markeldsty had also performed an acute
neurotoxicity study and from this they had re-cldted the acute toxicity values and found that
they were outside classification limits.
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UK remarked that in the summary of the neurotoxisitydy it was not completely clear what were
the doses applied. They agreed with NL strateghisicase and said that it could be possible to set
SCL based on the solvent data but it was the sotxsisself that must be listed in Annex .

IND was asked to provide the neurotoxocity study €0t C&L. IND promised to provide further
detail in a position paper.

IRL agreed with NL that the classification must be enad the active itself and that R22 should be
applied.

DK also agreed with R22 and the reasoning put forlwgrL and other experts supporting the NL
proposal.

ECB concluded that the TC C&L provisionally agreedattd that classification Xn; R22 for acute

toxicity to the current Annex | entry. The detailddta would be made available by IND in the
Follow-up period when a final decision could be malllember States not writing in their none

approval would be assumed to support the provisim@mmendation agreed at the meeting to
classify with Xn; R22.

UK suggested Specific Concentration Limits for R2Z7@%. NL did not believe that this was
necessary as data existed for the preparation emtrketIND supported the position of NL in
this case and no Specific Concentration Limits vaetged for R22.

Skin sensitisation

UK, BE andES did not agree to the NL proposal in the writteagadure prior the meeting.

NL said that the number of animals was too low in stoely. There was Guineapig Maximisation
Tests (GMT) that showed positive results evenakthwere not the usual effects seen in this type of
study. According to them it was an open discussidrether these effects in the GMT were
regarded as positive or not.

UK did not think that the skin findings in the GMTutd be interpreted as sensitisation reaction but
rather due to the low pH of the substance. Theeatwey did not support R43 classification in this
case. In addition the other studies reported wegative.
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BE, DE, FR, NandEL expressed their agreement to the interpretaticterbg UK.

DK had difficulties to understand how the effectsnseeuld be related to something else than to
sensitisation. They supported to classify basethese observations.

No classification for sensitisation was then agreased on the majority opinion of the TC C&L.

Corrosivity

TC C&L confirmed the current Annex | classification with R34. NL suggested adding R37 in
the Specific Concentration Limits in the interval8%. This was agreed by the TC C&L.

Conclusion:

The TC C&L confirmed the current classification XR20/21 — C; R34 and in addition it was
provisionally agreed to apply Xn; R22. IND wouldpide the TC C&L with more detailed data on

Acute toxicity by oral route during the follow-ugod, in case Member States did not agree to the
provisionally classification they would then getethlpossibility to react else the provisional
classification would be considered confirmed atehd of the Follow-up period. In addition SCL
would apply between 5-10 % for R37.

Follow-up:

IND did provide the requested information (ECBI/79/déd. 4). They stated that this document
clarifies the doses of ethephon used in the neximty studies and shows the lack of mortality at
2000 mg/kg ethephon pure. These additional dataldtnelp to avoid any R22 classification.

Member States were requested to react within thlewap period in case they agreed to deletion
of R22 based on the information from IND.

BE sated that the data from the neurotoxicity stud@¥irmed that classification with Xn, R22 was
unwarranted for ethephon pure and ethephon tedHBaész 250.

NL confirmed that R22 was warranted for ethephorocudchent ECBI/79/06 Add. 5.

DK said that they supported maintaining Xn; R2Z%dzhon the data summarised by NL.
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IRL stated that they still supported the RMS’s initildssification for acute oral toxicity (R22).
The data from the submitted neurotox studies cedlim ECBI/79/06 were not sufficient for
determining an acute Ld2 In their view the RMS was correct in arguingtttiee corrected dose
levels allowing for the actual content of activeébstance administered in conjunction with the
revised lower LIgy for female rats in the original validated studyswsufficient justification for
classification with R22.

Final Conclusion:

Since there was only one Member State opposingsigin; R22 classification in the written
procedure, and three Member States confirmed tlwigionally agreed classification at the
meeting (Member States was asked to react onlpase they supported deletion of R22), Xn; R22
was confirmed for ethephon and a final agreemerst i@ached by the TC C&L during the follow
up procedure. The classification for ethephon wdndXn; R20/21/22 - C; R34(No classification
for environmental end-points were agreed in JanB86y), specific concentratiOon limits would be
applied forR37, i.e.: C> 25%: C; R20/21/22 — 34

10% < C < 25%: C; R34
5% < C < 10%: Xi; R36/37/38

the resulting labelling would be with symbol: CpRrases: 20/21/22-34 and S-phrases: (1/2 —) 26 —
36/37/39 — 45.
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ANNEX 2

Conclusions of the discussion from the TC-C&L imudary 2007 (Summary record ECB/08/07)
(exerpts only).

4. First discussions of existing pesticides

4.1 Pesticides reviewed under Directive 91/414/EEC

P509 | Ethephon (NL) | 015-154-00-4 ECBI/79/06 Add. 1and2
EC: 240-718-3
CAS: 16672-87-0

ECB reported about the proposal from NL to classifyghbstance as N; R51-53 which
was supported in the written procedure by DK. HosvelWK in the written procedure

had strong doubts about the applicability of R53.

UK reiterated their position not to apply R53 whichuieblead to no classification for

the substanc@L said that they would agree now with UK that thessabhce indeed
degraded within reasonable time to non-classifiablapoundsDK mentioned ethylene
which was also breakdown product of ethephon addliagit was a hormone in higher
plants not in algae. In Lemna, would it be testedre would be effectdlL responded

that ethylene was discussed in this committee @raad no classification was agreed.
Therefore the arguments from DK were not val# responded that if that was really
the case he agreed to no classificatibid added that ethylene was already discussed in
1995 and no classification was agreed and moreo\2901 this decision was confirmed

by the TC C&L.

The TC C&L agreed not to classify the substance for environaheffects .

Final Conclusion:
P509,Ethephon (NL)
015-154-00-4, EC: 240-718-3, CAS: 16672-87-0
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Classification/ | Toxicity Degradation BioaccumulatiognEscape clause
S —phrases
No 1 <L(E)Go | Readily log Kow< 3 Not relevant
classification | <10 degradable (based

BCF <100

on data)

Specific
concentration
limits:

Not applicable
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