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Summary

Coragen 20 SC is a new product in Norway containing the active substance chlorantraniliprole. It is applied
for use in apples against codling moth (Cydia pomonella), apple fruit moth (Argyresthia conjugella) and free
leaf living larvae. The Norwegian Institute for Agricultural and Environmental Research (Bioforsk
Plantehelse) is not recommending registration of Coragen 20 SC for use in apple against codling moth and
free living caterpillars because of insufficient documentation. Because of the importance of having a
pesticide against fruit moth they recommend that Coragen 20 SC is registered for use in apple against apple
fruit moth even though the data supporting this registration is scarce.
Application is before or during oviposition (manily June). The standardized area dose is 20 ml per decare
(200 ml/ha) with 75-150 litre water per decare. There should be maximum two applications with a 14 day
interval. The application will be with tractor-mounted air-assisted fruit sprayer (high pressure mist blower).
Chlorantraniliprole belongs to the IRAC chemical group 28: Diamides (Ryanodine receptor modulators). The
mode of action is different to most other commercial insecticides. The resistance risk is assessed to be lowmoderate because of the current pest situation and the intended use of chlorantraniliprole in Norway.

1.1

Identity and physical/chemical data

Product name

Coragen 20 SC

Active substance

chlorantraniliprole

Formulation

Suspension concentrate

Concentration of
active substance

200 g/l

CAS number

500008-45-7

IUPAC-navn

3-bromo-4'-chloro-1-(3-chloro-2-pyridyl)-2'-methyl-6'(methylcarbamoyl)pyrazole-5-carboxanilide

Structural formula

Molecular mass

483.15 g/mole

Solubility in water

Moderate

0.880 mg/l (20°C, pH 7)

Vapour pressure

Low

6.3x10-12 Pa (20°C)

Henry’s constant

Low

3.2 x 10-9 Pa m3/mol

log Pow

Medium

2.86 (20°C, pH 7)

pKa

10.88
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Mammalian toxicology

Chlorantraniliprole
Toxicokinetics
Absorption: Percent of dose absorbed based on biliary elimination and material balance showed 72.9-85.2 %
absorption (male and female rats) in the low dose (10 mg/kg bw) compared with 11.8-13.3 % absorption
(male and female rats) in the high dose (200 mg/kg bw). The absorption was based on doses recovered in
bile, urine, carcasses and the GI tract tissue (excluding contents).
Distribution: The majority of the dose was initially associated with the GI tract contents and subsequently
showed uptake and distribution to all tissues. The studies showed a low potential for accumulation.
Metabolism: Metabolism of the absorbed dose was extensive. The profile of the metabolites at high and low
doses was similar except that a much greater portion of the administered dose was recovered as unmetabolized parent substance in the faeces in the high dose. After multiple dose administration the profile of
metabolites in urine and faeces indicated extensive metabolism consistent with that observed for the single
(low and high) dose study.
Excretion: Excretion in the faeces was the primary route of elimination followed by urinary excretion.
Acute toxicity
Chlorantraniliprole is of low acute toxicity by the oral, dermal and inhalation routes in the rat. It was non-irritating

to the skin and minimally irritating to the eyes of the rabbits. The substance was negative in the local lymph
node assay (LLNA) in the mouse and in the Magnusson-Kligman Maximization method in guinea pig.
Genotoxicity
A full battery of in vitro and in vivo genotoxicity studies was conducted with chlorantraniliprole and no
indication of genotoxic potential was observed.
Subchronic and chronic toxicity
An increase in absolute and relative liver weight and hepatocellular hypertrophy was observed. These effects
were considered to be adaptive due to liver metabolism with induction of cytochrome P450 enzymes and due
to the absence of histomorphologic evidence of hepatocellular damage. An increased degree of
microvesiculation of the adrenal cortex was observed after dermal or dietary administration of
chlorantraniliprole in the rat studies. This effect is however considered non-adverse based on the lack of
adverse effect on the function of the adrenal gland.
In the mouse an increase in eosinophilic foci in the liver accompanied by hepatocellular hypertrophy and
increased liver weight was observed. This is effect is considered adverse and is used in the determination of
ADI and AOEL.
Carcinogenicity
There was no evidence of carcinogenicity in chronic studies in rats or mice.
Reproductive toxicity
No adverse effects on the reproduction parameters and no histological findings indicative of reproductive
toxicity were observed. A transient reduction in pup weight under the latter half of the lactation period in the
first generation was considered not adverse as the body weight was comparable to controls after weaning
and the reduction in the pup weight was not repeated in the second generation.
Neurotoxicity
Chloroantraniliprol is not considered to be a neurotoxicant.
Other studies
Rats exposed to chlorantraniliprole showed a slight increase in microvesiculation in the adrenal cortex. Although
clearly treatment-related, this effect is not considered adverse as it had no effect on cortical cell function as
demonstrated by studies evaluating corticosterone concentrations in serum.
In immunotoxicity tests, no effects on thymus or spleen weights or on the antibody response to sheep red blood
cells, were seen.

Humane data
No data reported

Coragen 20 SC - chlorantraniliprole

Page 1-3

Metabolites and impurities
Metabolites, identified on the plants and in the environment, were of low acute toxicity and tested negative in
the Ames test.
One impurity, occurring in higher amounts in the technical material than the batches used in many toxicity
studies, has a high acute toxicity (323.5 mg/kg bw). This does not affect the acute toxicity of the technical
material as demonstrated by testing the technical material and showing low acute toxicity. It is however, not
demonstrated that this impurity will not affect the chronic toxicity of the technical material.
The impurity was tested negative in Ames test, but in light of the identification of alert structure for
genotoxicity by a model for structure-activity and its higher content in the technical material than in the
toxicity tested batches, the impurity should also have been tested for genotoxicity in mammalian cells.

Coragen 20 SC
Co-formulants
Coragen does not contain co-formulants occurring above the limit that trigger labelling according to the
dangerous substance list.
Acute toxicity
Coragen has low acute toxicity by the oral, dermal and inhalation routes in the rat. It was non-irritating to the
skin or to the eyes of the rabbits. Results of skin sensitization testing were negative in the local lymph node
assay (LLNA) in the mouse.
Dermal absorption
An in vivo study in the rat showed a dermal absorption of 1 % for the formulated product and 7.5 % for the
diluted product.

Operator, worker and bystander exposure
Operator exposure
AOEL is not exceeded even when PPE is not used.
Re-entry and bystander exposure
No re-entry activities are envisaged for the intended use. Bystander exposure is expected to be substantially
less than the operator exposure. As the operator exposure without personal protective equipment is
estimated to be lower than AOEL, the exposure for bystanders will be even lower.

1.3

Residues in food or feed

The topic is not discussed in this report.

1.4

Environmental fate and ecotoxicological effects

Environmental fate and behaviour
Degradation in soil
Degradation pathway: Abiotic reactions were the major transformation pathways of chlorantraniliprole and
the major metabolite was IN-EQW78. Aerobic degradation: Low. DT50: 233- 886 days at 25ºC, geometric
mean 388 days. The degradation rate depends on temperature. The mineralization was low and the
formation of bound residues was between 0.2 and 8.8 peer cent. The degradation of the metabolites was
low, except IN-F6L99 which is medium high. Anaerobic degradation: Low, DT50: 208 days. Photolysis in soil:
Photolysis contributes to the overall degradation of the compound in soils. The DT50 was calculated to be 43
days, (dark control=416 d) corresponding to a DT50env of 129 sunlight equivalent days (30-50ºN, 75% of
midsummer peak irradiation intensity, 12 hr sunlight per day). Field dissipation: The degradation of
chlorantraniliprole is moderate to low with DT50 ranging from 82 d to 611 days when exhaustive residues
are used in the kinetic analyses (geomean=288 d). When conventional residues are used, shorter
degradation times were observed, DT50 ranging from 63 to 247 days (geomean=144 d). DT90 was ranging
from 403 to 2030 days, depending of the method of extraction. However, the DT90 values are extrapolated
beyond the duration of the study and must be regarded as uncertain even though they give a certain
indication
Sorption/mobility
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Sorption: The sorption of chlorantraniliprole in soil can be classified as medium high with Kf: 0.6334- 9.158
(average 2.95) and Koc: 244-464 (362) and average 1/n=0.95. The adsorption was generally correlated with
the % OC, % clay and clay type for the soils tests. It is a clear time dependent sorption
An aged column,study indicated that the aged residues of the compound in soil have decreased mobility:
Modelling with FOCUS indicated high mobility in some scenarios. Higher tier FOCUS simulations with aged
kinetic sorption processes indicated acceptable mobility as regards to groundwater.
Degradation in water
Hydrolysis: Chlorantraniliprole is stable at pH 4 and 7. Photolysis: Is an important degradation pathway for
Chlorantraniliprole compared to the degradation/dissipation in water. Easily degradable: The compound is
not easily degradable. Water/sediment: The degradation of chlorantraniliprole for the whole system can be
classified as moderate fast with DT50: 125 - 231 days (system values), geometric mean 170 days. DT90:
414-768 days. The DT90 values are extrapolated beyond the duration of the studies (100 days) and
therefore they must be regarded as uncertain even though they give a certain indication. The mineralization
is slow (0.15-0.53 % CO2) and non-extractable residues in sediment after 100 days are 4.6 – 5 %.
Fate in air
Low vapour pressure and Henry’s law constant indicate a low potential for volatilisation from soil under
practical conditions of use. Based on these values and a estimation method developed by Lyman et al
(1982) it can be predicted that < 0.01% of applied chlorantraniliprole would be lost from a treated field into
the air within 24 hours.

Exposure
According to a simple model recommended by the EU working group FOCUS, PIEC (predicted initial
environmental concentration) in soil was 0.05 mg/kg by application of 2x40 g active substance/ha. The
calculations are based on the following assumptions: (DT50: 1378 days (worst case), 2 applications and 50
% interception). In the DAR (Ecotoxicology, E1) calculated PEC max was 0.278 after 20 annual applications
(DT50: 1378 days and 70 % interception).
The Norwegian Food Safety Authority has used the Finnish PEC soil calculator for assessment of the
potential for the accumulation. DT50 (geomean 388 days) from the laboratory study was used with
application every third year (2x20 g/ha (50 % interception)). A plateau-level was never reached during 20
year. The highest concentration was 0.11µg/l after 20 years.
Groundwater: The simulations were performed with FOCUS PELMO 3.3.2 and FOCUS PEARL 3.3.3. All the
9 FOCUS scenarios were run. Lower tier simulations indicated high mobility in some scenarios. Higher tier
simulations with aged kinetic sorption processes shows PECgw < 0.1 µg/l. However the notifier has used
DT50 from field studies and have normalised the data to pF2 and 20 ºC and further they have used PEARL
simulations to develop new DT50 values from these field data. It is difficult to re-examine these DT50 values.
Surface water: The transport of chlorantraniliprole and its metabolites into surface water was assessed by
means of FOCUSSW scenarios. The assessment started with the assumption of a worst-case loading in Step
1 and was subsequently refined in Step 1, 2, 3 and 4. All simulation runs were based on the maximum
application rates of the compound in pome fruit in the EU (2x60 g a.s./ha). In Norway the maximum
application rate is lower in pome fruit (2x40 g a.s./ha). Therefore, it is important to run simulations with
correct application rates. In the assessment it was necessary to perform Step 4 because Step 3 runs
resulted in too high PEC values when compared to effect values for some aquatic organisms. There are two
kinds of additional experimental data that allow higher tier simulations at Step 4: Foliar washoff coefficient
and Buffer zones. The foliar washoff coefficient (FEXTRC) was refined and the washoff behaviour was also
measured for pepper and apple leaves and was in the same range as the calculated refined FEXTRC. Spray
drift is the main route of entry of chlorantraniliprole in pome fruit. As a consequence different buffer widths
(up to 20 m) were tested with regard to the mitigating effect on pesticide entries into the adjacent water body.
The refinements were in accordance with the recommendations of FOCUS (2001). PECsw for the FOCUS
scenarios R2 and D3 were: 0.24 and 0.455 µg/l and PECsed were: 0.225 and 1.08 µg/l.

Terrestrial organisms
Where there are indications that the plant protection product is more toxic than what can be explained by the
content of active substance (or studies are only conducted with the product), or identified metabolites are
more toxic than the active substance, these calculations are included in the summary below. If this is not the
case, these values and calculations are omitted.
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Mammals
Low acute toxicity to mammals (LD50: >5000 mg/kg bw/d). TER for the indicator species in orchards is
estimated as >1000. This value does not exceed the trigger. Low reproductive toxicity (NOEC: 1199 mg/kg
bw/d). TER is estimated to be 885. This TER does not exceed the EU trigger of less than 10.
Birds
Low acute toxicity to birds (LD50: >2250 mg/kg bw/d). TER for the indicator species in orchards is estimated
as >1000. This value does not exceed the EU trigger of less than 10. Low dietary toxicity (LC50: 1729 mg/kg
bw/d). TER for the indicator species in orchards is estimated as 1433. This value does not exceed the
trigger. Moderate reproductive toxicity (NOEC: 10,1 mg/kg bw/d). TER is estimated to be 8. This value does
not exceed the EU trigger of less than 5.
Bees
Low contact toxicity to bees (LD50: >104 µg/bee). Toxic to bees through oral exposure (LD50: >4 µg/bee).
Hazard quotients for contact (Qhc) and oral exposure (Qho) are estimated to be <0.4 and <10 respectively.
These do not exceed the trigger value of more than 50.
Non-target arthropods
In Tier 1 laboratory acute contact toxicity studies, Coragen showed negligible effects on predatory mites and
parasitoids. Extended lab studies did not show effects above the trigger effect level of 50%, except for a
study on the larvae of the leaf dwelling predator Episyrphus Balteatur, where there was 100% mortality at the
4 g a.s./daa application rate. Hazard Quotients based on the lowest LR50 for Episyrphus Balteatur were
calculated according to the ESCORT 2 guidance. The HQ for in-field is estimated to be 5,4 and exceeds the
HQ trigger of 2. HQs for off-field did not exceed the HQ trigger.
Earthworms
Low acute toxicity to earthworms (LC50: >1000 mg/kg d.w. soil). TER is estimated to be 3600. This value
does not exceed the EU trigger of less than 10. Low chronic toxicity (NOEC: 1000 mg/kg d.w. soil). TER is
estimated to be 3600. This value does not exceed the EU trigger of less than 105).
For other soil organisms, high chronic toxicity to F. candida (NOEC: 0,39 mg/kg d.w. soil). TER is estimated
to be 1,4. This value exceeds the proposed trigger from the EC Guidance document on Terrestrial
Toxicology of less than 5, thus requiring further assessment. During the review of chlorantraniliprole in the
EU, the rapporteur member state (Ireland) considered the risk to be acceptable given lack of effects in litter
bag studies.
Microorganisms
Effects on microbial mediated carbon and nitrogen mineralization in soil were investigated in laboratory tests.
No significant effects above the 25% trigger were seen. No effects were seen on the degradability of soil
organic matter in a 12 month field litter bag study under exposure conditions simulating 10 years continual
use of Coragen at an annual rate of 15 g a.s./daa.

Aquatic organisms
Where there are indications that the plant protection product is more toxic than what can be explained by the
content of active substance (or studies are only conducted with the product), or identified metabolites are
more toxic than the active substance, these calculations are included in the summary below. If this is not the
case, these values and calculations are omitted.
Fish
Low to moderate acute toxicity (96h LC50: >12 000->15 000 µg a.s./l). Slight chronic toxicity (36-90d NOEC:
0.11-1.28 mg a.s./l). All TER calculations for chlorantraniliprole pass the EU triggers based on Step 1 or Step
2 FOCUS surface water scenarios.
Invertebrates
Very high acute toxicity to Daphnia magna (48h EC50: 11.6-26 µg a.s./l) and medium to very high acute
toxicity to several insects and crustaceans (EC50: 11.6->1420 µg/l). High chronic toxicity to Daphnia magna
(21d EC50: 7.16 µg a.s./l, NOEC: 4.47 µg a.s./l) and moderate chronic toxicity to Mysids (28d EC50: 840 µg
a.s./l, NOEC: 695 µg a.s./l). Moderate to very high toxicity to Daphnia magna of five soil metabolites (INEQW78, IN-ECD73, IN-GAZ70, IN-F6L99 and IN-F9N04) and three water metabolites (IN-LBA22, IN-LBA23
and IN-LBA24).
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Of all the tested substances, only chlorantraniliprole (both acute and chronic) and the metabolite IN-LBA23
fail the triggers based on Step 1 and Step 2 FOCUS surface water calculations. IN-LBA23 clears the trigger
in Step 4 with a 10 meter buffer zone. Chlorantraniliprole fails the acute and chronic triggers at Step 4 even
with a 20 meter buffer zone. Considering that all modelling is done with too high application rates, the
chronic TER will pass the trigger with correct application rates. The applicant argues that the large number of
tested invertebrate species could lead to a lowering of the acute TER from 100 to 10 for Step 3 and 4. If this
is accepted, chlorantraniliprole passes the trigger for Step 4 with a 10 meter buffer zone.
Sediment dwelling organisms
Very high acute toxicity to Chironomus riparius larvae (48h EC50: 85.9 µg a.s./l) and acute toxicity to the
oligochaeta Lumbriculus variegatus (48h EC50: >1490 µg a.s./l). High chronic toxicity to C. riparius larvae
(28d NOEC: 5 µg a.s./kg (spiked sediment) and 2.5 µg/l (spiked water)). TER calculations for
chlorantraniliprole fail the EU trigger both for the water and the sediment compartment even in Step 4
FOCUS surface water scenarios with a 20 meter buffer zone. Considering that all modelling is done with too
high application rates, the TERs may pass the trigger with correct application rates and a 30 meter buffer
zone.
Aquatic plants
Low to moderate toxicity to duckweed (14d EC50: >2000 µg a.s./l). TER calculations for chlorantraniliprole
pass the EU trigger based on Step 1 FOCUS surface water scenarios.
Algae
Low to moderate toxicity to algae (120h EC50: >2000->15100 µg a.s./l). TER calculations for
chlorantraniliprole pass the EU trigger based on Step 1 FOCUS surface water scenarios.
Microcosm/Mesocosm studies
No information.
Bioconcentration
Chlorantraniliprole shows a moderate potential for bioconcentration (BCF: 13-15) and a rapid depuration
(CT50: 1.5 days, CT90: 8.9 days). Three of the soil metabolites have a high log Pow and are persistent (INEQW78 - log Pow 3.9, IN-ECD73 - log Pow 5.1 and IN-GAZ70 - log Pow 3.8). However, in the fish BCF
study, IN-ECD73 was identified as the only major metabolite of chlorantraniliprole, and >95 % of the
radioactivity at steady state depurated within two weeks. This indicates that IN-ECD73 does not have a
significant potential for bioconcentration.

1.5

Dossier quality and completeness

The dossier is complete and is adequate as a basis for an evaluation of the active substance, metabolites
and product.

Coragen 20 SC - chlorantraniliprole

2.

Product status

Our reference

09/21761

Active substance

chlorantraniliprole

Product name

Coragen 20 SC

Applicant

DuPont Agricultural Products

Importer

DuPont Norge AS

Application date

21.01.2010

Concentration of
Active substance

200 g/L

Formulation

Suspension concentrates

Packaging

1 litre bottle

Function

Insecticide

Background to
the application

Status in EU
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Coragen 20 SC is a new product. The active substance chlorantraniliprole is a new
active substance.
Chlorantraniliprole is pending in EU.
Chlorantraniliprole is approved in AT, DE, EL, HU, IE, IT, PT and RO.
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Efficacy
Documentation

The assessment has been carried out by done by the Norwegian Institute for
Agricultural and Environmental Research (Bioforsk Plantehelse) and is based on one
Norwegian pilot trial and the dossiers on biological efficacy submitted by the applicant.

3.2

Product uses and effect

3.2.1

Uses applied for

Coragen 20 SC is applied for use in apples.
Caterpillars of Lepidoptera, specified on the draft label as:
Codling moth (Cydia pomonella)
Apple fruit moth (Argyresthia conjugella)
Free leaf living larvae (i.e. not mining species)

3.2.2

Mode of action

Coragen 20 SC contains 20 % chlorantraniliprole. The product works both on contact
and stomach effects, and induces muscular paralysis through disturbing the calcium
balance. Coragen 20 SC has systemic translocation in the plant (floem/xylem mobility)
after soil application to the root zone. When sprayed, Coragen 20 SC is systemic locally
(translaminar activity); the active ingredient penetrates the cuticle/epidermis and gets
into the mesophyll cells. The product is mainly effective during larval stages, but in
several species there is also an ovicidal effect. Coragen 20 SC has rainfast properties
and is resistance to photo-degradation. This leads to long lasting plant protection (2-3
weeks).

3.2.3

Application

The standardized area dose is 20 ml per decare (200 ml/ha) or 4 g active substance per
decare, with 75-150 litre water per decare. It is maximum two applications with 14 days
interval between. Application is before or during oviposition (mainly June) for the two
fruit mining species and for other species neonate or later instar larvae through the
season (BBCH70 – BBCH87).

3.2.4

Spraying equipment

In apples, most Norwegian growers use a tractor-mounted air-assisted fruit sprayer
(high pressure mist blower).

3.3

Efficacy evaluation

The efficacy of Coragen 20 SC on codling moth and a number of other lepidopterous
pests (apple fruit moth not included) has been thoroughly tested in Europe, and the
product is registered for this use in Germany, Italy and several other European
countries. However, with the exception of apple fruit moth (2 trials, see below) and
codling moth (1 Finnish trial with low level of attack and no significant results), no data
on Coragen 20 SC from the Nordic-Baltic zone is submitted. The current Norwegian
guidelines on extrapolation/ transferability of data from other countries states that data
should mainly come from comparable climates in Mid-Sweden and Finland
(“Samarbeidsdokument for Bioforsk Plantehelse og Mattilsynet om agronomiske
vurdering av plantevernmidler”, page 8). In certain cases, data from other parts of
Northern Europe can also be used. Our interpretation of this is that Coragen 20 SC data
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from e.g. Germany and UK cannot be used without any data from the Nordic-Baltic zone
to support it, unless there are very strong reasons to do so. As Norwegian growers have
access to registered and efficient products to control codling moth and free living
caterpillars (Appendix 1), we do not see any such strong reasons.
When comes to the apple fruit moth, however, the situation is very different. Firstly,
attack by this species on apples is mainly a Fennoscandic phenomenon, and data on
this species must be provided by trials in Fennoscandia. Secondly, and most
importantly, there is an emergency situation in 2010, because an attack is expected and
no effective products are registered.
Data supporting claims that Coragen 20 Sc could provide better control of apple fruit
moth than any of the registered pesticides in apple (none of which controls the pest
properly), are scarce:
1) A Norwegian pilot trial in rowan 2009* (no attack in apple that year). Four different
times of treatment and two products were tested (Annex 2). The details of the trial are
described in a separate report. In the pilot trial Coragen 20 SC killed more larvae than
the other product (thiaclopride/ Calypso) at the early spraying dates. To kill the early
stages (eggs or neonate larvae during eclosion) is an absolute requirement to prevent
fruit moth damage in apple.
2) Coragen 20 SC has proved to have an ovicidal and ovi-larvicidal effect in several
other lepidopterans, and also to provide good control of an Argyresthia species attacking
thuja in a German trial.
We know that without Coragen 20 SC, the control of apple fruit moth will be poor and
lead to substantial losses for the apple growers. However, we estimate the probability of
Coragen 20 SC providing better control than the alternatives as sufficiently high to
recommend its registration. But of course there is a risk that Coragen 20 SC will not be
better than the alternatives.

* In 2009 there was also a Finnish trial in apple (see
portal.mtt.fi/portal/page/portal/mtt_en/mtt/facilities/
testing_PPs/trialresults/2009/Insecticides/09ins04.pdf). Although the apple fruit moth attack was
too low to draw any conclusions, we would like to make the following note about this trial, since it
is available on the internet and there was noticeable apple moth damage after 2 sprays with
Coragen: The sprayings were not timed for Coragen to kill the moth eggs. The sprays were made
530 and 804 day degrees after full flowering of rowan (Tuomo Tuovinen, pers. comm., i.e. the
timing given in the report is not correct). To target the egg stage (and not the hatched larvae), the
timing should have been no later than 300-500 day degrees after full rowan flowering.

3.4

Restriction on use

Not known.

3.5

Tank mixes

The draft label states that Coragen 20 EC should not be mixed with other products.

3.6

Resistance

Active ingredient and pest: Chlorantraniliprole belongs to the IRAC chemical group 28:
Diamides (Ryanodine receptor modulators). The mode of action is different to most other
commercial insecticides. There are no other plant protection products containing
chlorantraniliprole registered in Norway. Products containing this active ingredient were
launched on the world market in 2007, and have only recently been registered in
European countries. Field resistance against chlorantraniliprole has not been detected,
but since the product is quite new, this is not expected. Resistance pressurization
studies (artificial selection for resistance) have so far not been done. According to
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DuPont, extensive cross resistance tests using several target organisms resistant to
other active ingredients have been performed, but cross-resistance has not been
detected. This indicates that known resistance mechanisms are not able to effectively
detoxify chlorantraniliprole.
Several lepidopteran pests (relevant for this assessment is e.g. Cydia pomonella and
Lyonetia clerkella) have a potential high risk for developing insecticide resistance. To our
knowledge, there are no reports of insecticide resistance in the other target pests
relevant for Norwegian apple and pear orchards.
The situation in Norway: Argyresthia conjugella (apple fruit moth) is one of the main
target pests for Coragen 20SC in apple orchards. There are no other effective active
ingredients registered for the control of this species. However, although an important
pest, outbreaks are sporadic, and spraying is done according to a governmental warning
program and only recommended in some years. Also, most of the other lepidopterous
pests in apple orchards cause sporadic or local outbreaks, and chemical treatment
against each species is not necessary every year. Some active ingredients with other
mode of actions are registered against species other than A. conjugella (for C.
pomonella: diflubenzuron, indoxacarb and thiaclopride, and for other species:
indoxacarb and diflubenzuron). Coragen 20 SC is suitable for insecticide rotation
programs to prevent development of insecticide resistance to insecticides scheduled to
control lepidopterous pests in apple and pear orchards in Norway.
Insecticide resistance management: Since chlorantraniliprole is relatively new on the
market, the history of its use does not tell us anything about the robustness towards
resistance development. Resistance pressurization studies have not been carried out,
and no information on resistance mechanism is provided. Thus, it is difficult to assess
the inherent risks of resistance development towards the active ingredient. However, we
assess the resistance risk to be low-moderate because of the current pest situation and
the intended use of chlorantraniliprole in Norway. DuPont claims that Coragen 20 SC
has low impact on natural enemies, and that the product can be used in IPM programs.
This will reduce the resistance risk further. Still, it is important to point out that repeated
and exclusive use of Coragen 20 SC must be avoided. Therefore, we recommend the
following preventive insecticide resistance management actions:
•

Do not use more than 2 applications of Coragen 20 SC per growing season.

•

Use Coragen 20 SC in rotation with insecticides with different mode of actions.

•

Use biological control and other non-chemical methods if possible.

•

Spray according to warning programs and use damage thresholds where developed.

We recommend that the following resistance phrases are printed on the label (in
Norwegian):

RESISTENS
Coragen® 20SC inneholder klorantraniliprol som tilhører middelgruppen 28: Diamider
(ryanodinreseptor-modulatorer). Resistens mot Coragen® 20SC er ikke kjent i Norge hos
skadedyr nevnt på denne etiketten.
Ensidig bruk av ett middel, eller en gruppe midler med samme virkningsmekanisme, kan
føre til resistens eller nedsatt følsomhet for midlet/ middelgruppen. Derfor skal midler fra
ulike middelgrupper og/eller alternative bekjempelsesmetoder (dersom dette finnes)
alltid inngå i bekjempelsesprogrammet.
For å forebygge resistensutvikling, skal Coragen® 20SC brukes maksimalt 2 ganger
per vekstsesong. Ved behov for ytterligere behandlinger mot skadedyr nevnt på denne
etiketten, skal det brukes et middel fra minst én annen middelgruppe (f. eks.
indoksakarb, tiakloprid eller diflubenzuron). Det maksimale antall behandlinger med
Coragen® 20SC som er oppgitt under hver kultur i bruksrettledningen må ikke
overskrides.
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Impact on non-target organisms

Coragen 20 SC could be slightly harmful (30-79%) to some beneficial Coleoptera (like
Harmonia axyridis and Hippodamia convergens). However, Coragen are known to be
harmless (<30% mortality) to many parasitoids, predators and pollinators (honeybees
and bumblebees). Once the foliar residues have dried the hazard is insignificant. This
selectivity to beneficial arthropods makes Coragen a strong tool for Integrated Pest
Management programs, where a combination of chemical and biological control
techniques is preferred. Although Coragen 20 SC shows low to no impact on bees the
best practice is to avoid direct application of any pesticide on actively foraging bees. In
blooming crops the best time for treatment is either early morning or evening.

3.8
3.8.1

Alternatives and needs
Alternatives

There are no alternatives against the apple fruit moth with an acceptable efficacy.
Against codling moth and free living larvae there are 1-3 alternatives (Appendix 1).

3.8.2

Needs and consequents’ if the products is not approved

The consequences if Coragen 20 SC is not registered for use against apple fruit moth
could be considerable:
• Higher risk of substantial yield losses due to apple fruit moth, leading to economic loss
for growers and fewer Norwegian apples on the fresh fruit market. If the damage level
exceeds about 30% of the apples in an orchard, sorting out the damaged apples is not
practical and the whole yield is sent for processing (juice production etc).
• Misuse/ overuse of thiaclopride and other products to save the yield. Among other
things this will increase the risk of resistance and secondary pest mite problems.
The consequences if Coragen 20 SC is not registered for use against codling moth and
free leaf living lepidopteran caterpillars are much smaller, and will probably not lead to
any loss of yield. But if Coragen 20 SC is used to control apple fruit moth, the growers
should be informed that they do not need to apply other products against lepidopteran
pests in that period.

3.9

Recommendation

After Gusathion was withdrawn from the market in 2006, there have been no registered
products with acceptable efficacy against apple fruit moth, which is the most important
pest in apples during year of attack. Calypso 480 SC (thiaclopride), with a side effect
against apple fruit moth mentioned on the label, has been recommended for lack of
alternatives, but experience has confirmed that the effect of Calypso is uncertain and
variable. Evidence from pilot testing in rowan suggests that Calypso mainly works after
the larva has entered the fruit, and then the damage has already been done.
In 2009 rowan had a big berry crop (masting), with a large build-up of the moth
population. In 2010 an attack in apple is expected (based on 37 years of observations of
apple moth populations and rowan masting, including monitoring the % rowanberries
attacked in 2009). The apple growers, normally producing 10 000 tons of apple, are very
concerned about the situation. In this emergency, we recommend that Coragen 20 SC is
registered for use in apple against apple fruit moth even though the data supporting this
registration is scarce. We know that without Coragen, the control of apple fruit moth will
be poor and lead to substantial losses for the apple growers. We estimate the probability
of Coragen providing better control than the alternatives as sufficiently high to
recommend its registration. We would prefer a registration in the form of a dispensation
for a limited amount of time.

Coragen 20 SC - chlorantraniliprole

Page 3-5

Our interpretation of the guidelines for agronomical evaluation of pesticides is that we
can not recommend registration of Coragen for any other use in apple (codling moth and
free living caterpillars) before it has been tested in at least one trial in Norway or a
climate similar to Norway.

3.9.1

Label corrections

It is made corrections on the draft label.

3.10
3.10.1

Standardized Area Dose (NAD)
Calculation basis

The maximum dosage for apple fruit moth (and other lepidopteran species) on the draft
label is 20 ml Coragen per daa (200 ml/ha)

3.10.2

NAD-value

Based on the use in apple the recommended NAD-value for Coragen is then 20 ml per
daa. The same as 4 g a.s/daa or 40 g a.s/ha.
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Annex 1 - Comparison efficacy between other products and methods

Coragen 20 SC – chlorantraniliprole

Crop

Pests

Alternatives

Assessment

Apple

Apple fruit
moth
(Argyresthia
conjugella)

Calypso 480 SC
(thiachlopride)
(NB: Apple fruit moth
mentioned on the label as a
side effect only)

Coragen 20 SC has probably better effect on
eggs and eclosing larvae than Calypso. This is
critical to avoid damage.

Apple

Codling moth
(Cydia
pomonella)

Calypso (thiachlopride)
Dimilin (diflubenzuron)
Steward (indoxacarb)

Not evaluated, Norwegian trial(s) needed.

Apple

Free living
caterpillars
(Lepidoptera)

Dimilin (diflubenzuron)
Steward (indoxacarb)

(From earlier experience we know that Dimilin
does not give satisfactory effect on apple fruit
moth, and the species was removed from the
label some years ago). We have no data on
Steward.)

Coragen 20 SC - chlorantraniliprole

Page 3-7

Annex 2 – Summary of data on effectiveness trials
Active substance: chlorantraniliprole
Product: Coragen 20 SC
Institute: Norwegian Institute for Agricultural and Environmental Research (Bioforsk Plantehelse)
Country/
city/
year

Trial
reference

Ant.
forsøk
x ledd x
gjentak

Norway/
Ås/ 2009

S3/2009-esk

1 x 11 x 3

Application
rate product per
100 litre
water*
20 ml

Application
rate -active
substance
per 100 litre
water *
4,0 g

Culture

Pest

Results

rowan

Apple fruit
moth –
Argyresthia
conjugella

Early treatments
with Coragen had
less surviving
larvae than
treatments with
Calypso.

* The recommended water volumes in apple are 750- 1500 l/ha, and are highly dependent on tree size and
spacing
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Identity and physical/chemical data (active substance)

IUPAC-navn

3-bromo-4'-chloro-1-(3-chloro-2-pyridyl)-2'-methyl-6'(methylcarbamoyl)pyrazole-5-carboxanilide

CAS number

500008-45-7

Struktural formula

Molecular mass

483.15 g/mole

Solubility in water

Moderate

0.880 mg/l (20°C, pH 7)

Vapour pressure

Low

6.3x10-12 Pa (.20°C)

Henrys law constant Low

3.2 x 10-9 Pa m3/mol

log Pow

2.86 (20°C, pH 7)

pKa

Medium high

10.88
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5. Mammalian toxicology
This assessment is based on documentation submitted by the notifier.
Chlorantraniliprole is subject to a joint evaluation by several OECD countries. A
sammary report of this evaluation is enclosed (Attechment T1-E1)

5.1

Chlorantraniliprole

5.1.1 Toxicokinetics
Rat, single
Oral dosing

Doses of 10 or 200 mg/kg bw/day. Oral (gavage) administration. 4 Crl:CD®(SD) IGS BR
rats /sex/group. Some of the experimental groups in this study consisted of fewer
animals: Volatiles (1 rat/sex/group), material balance (1 rat/sex/group), and biliary
elimination (consisted of 5 rats/sex/group in the low dose experiment). OECD guideline
417/GLP/QA.
Percent of dose absorbed based on biliary elimination and material balance showed
72,9-85,2 % absorption (male and female rats) in the low dose (10 mg/kg bw) compared
with 11,8-13,3 % absorption (male and female rats) in the high dose (200 mg/kg bw).
The absorption was based on dose recovered in bile, urine, carcass and the GI tract
tissue (excluding contents). The total recovery of absorbed substance accounted for
94,5-98,7 %. For both dose levels the majority was excreted by 48-72 hours after
administration. In the low dose group rats excreted 23,8-29,2 % in urine while the
number for the rats in the high dose group was 3,8-5,2 %. The percent recovery in rats
at the 10 mg/kg dose level was 23,8-29,2 % for urine, 62,0-64,2 % for feces and 0,8-3,3
% for tissues. Much lower absorption from the GI tract occurred in rats given the 200
mg/kg bw dose as indicated by the lower percentage of the dose in urine (3,8-5,2 %),
tissue (0,2-0,5 %) and the greater percentage of the dose excreted in the feces (90,991,6). For all groups in which material balance was measured, the mean percentage for
total recovery by 7 days after dosing ranged from 94.9-99,9 %. There was no significant
excretion occurring by exhalation.
The mean half-lives in plasma were shorter in male rats (T1/2 = 38-43 hours) than in
female rats (T1/2 = 78-82 hours). The values were similar across doses for the same sex.
Examination of the Cmax and AUC values indicated a decrease in the absorption
between the 10 and 200 mg/kg bw doses. The 20-fold increase in dose produced only a
3,7 and 1,6-fold increase in AUC for plasma 14 C residues in male and female rats,
respectively.
The majority of the dose was initially associated with the GI tract contents and
subsequently showed uptake and distribution to all tissues. The tissue:plasma
concentration ratios were substantially less than 1 by Tmax/2 and 168 hours after
administration (both sexes). Total recovery in percent of dose in all tissue samples of
rats was 0,56 (female) and 0,09 (male) after 168 hours (high dose). For the low dose
group the numbers were 3,64 (female) and 0,41 (male). The tissue residues were
higher in female than male rats consistent with female rats having a longer elimination
half-life and higher AUC in plasma. The results show extensive tissue distribution with
low potential for accumulation.
Metabolism of the absorbed dose was extensive. A total of 19 metabolites and parent
substance were identified among urine, feces and bile.
The metabolism was characterized by metylphenyl and N-methyl carbon hydroxylation,
followed by N-remethylation, nitrogen-to-carbon cyclization with loss of water molecule,
oxidation of alcohols to carboxylic acids, amide bridge cleavage, amine hydrolysis and
O-glucoronidation. At the low dose parent substance and its identified metabolites
excreted in the urine and feces accounted for 63,4-64,0 % of the dose. The unidentified
components were 19,2-22,9 % of the dose and consisted of 19-23 components, none of
which was individually greater than 4,35 % of the dose.The profile of the metabolites at
high dose was similar except that a much greater portion of the administered dose was
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recovered as un-metabolized parent substance in the feces (Himmelstein, 2006).
Rat, multiple
Oral dosing

Doses of 10 mg/kg bw/day. Oral administration. The dose rate was 10 mg/kg bw/day for
14 days followed by a 13-day depuration phase 3 Crl:CD®(SD) IGS BR rats/group.
OECD guideline 417/GLP/QA.
Female rats had higher content of residues in tissues than male rats after 24 and 168
hours after the last dose. The plasma of female rats had the highest mean tissue
concentration compared with all the other tissues measured at 24 hours after the last
dose. The plasma concentration (32 µg equivalents/g) was 6.8 –fold higher than the
estimated plasma concentration (4,7 µg equivalents/g) 24 hours after single dose
administration. At 24 hours after the last dose , the mean concentration in plasma of
female rats was 7-fold higher than the concentration in male rat plasma (4,59 µg
equivalents/g). Following 14 days of oral dose administration (10 mg/kg), steady-state
kinetic behaviour was appearent in male rats based on close agreement between the
predicted plasma concentration and measured concentrations in plasma and tissues.
The slight increase in plasma and tissue concentrations through the 14 days of oral
dosing indicated that female rats were near steady-state. After cessation of dosing the
residues were readily eliminated from plasma and tissues. The half-life in plasma (T1/2=
7,2 days) was approximately 2-fold longer than the half-life determined from plasma
collected for up to 5 days after single dose administration ((T1/2= 3,4 days).
The tissue distribution in male and female rats at 1 and 7 days after dosing was similar
to that found after single dose administration and confirmed minimal potential for
accumulation. The majority of the dose was excreted in feces (ca, 70-80 %) and a
smaller amount in urine (ca 12-17 %). The profile of metabolites in urine and feces
indicated extensive metabolism conistent with that observed for the single (low and
high) dose study. Some minor differences included an apparent increase in the
percentages of hydroxylated and polare metabolites with increased duration of dosing
(Himmelstein, 2006).
Summary (toxicokinetics)
Absorption: Percent of dose absorbed based on biliary elimination and material
balance showed 72,9-85,2 % absorption (male and female rats) in the low dose (10
mg/kg bw) compared with 11,8-13,3 % absorption (male and female rats) in the high
dose (200 mg/kg bw). The absorption was based on dose recovered in bile, urine,
carcass and the GI tract tissue (excluding contents).
Distribution: The majority of the dose was initially associated with the GI tract contents
and subsequently showed uptake and distribution to all tissues. The tissue:plasma
concentration ratios were substantially less than 1 by Tmax/2 and 168 hours after
administration (both sexes). The results showed extensive tissue distribution with low
potential for accumulation.
Metabolism: Metabolism of the absorbed dose was extensive. A total of 19 metabolites
and parent substance were identified among urine, feces and bile. At the low dose
parent substance and its identified metabolites excreted in the urine and feces
accounted for 63,4-64,0 % of the dose. The profile of the metabolites at high dose was
similar except that a much greater portion of the administered dose was recovered as
un-metabolized parent substance in the feces. After multiple dose administration the
profile of metabolites in urine and feces indicated extensive metabolism conistent with
that observed for the single (low and high) dose study.
Excretion: Excretion in rats (single administration) at the 10 mg/kg dose level was 23,829,2 % for urine, 62,0-64,2 % for feces and 0,8-3,3 % for tissues. At 200 mg/kg bw dose
there was a lower percentage of the dose in urine (3,8-5,2 %), tissue (0,2-0,5 %) and a
greater percentage of the dose excreted in the feces (90,9-91,6). In the study with
repeated administration the majority of the dose was excreted in feces (ca, 70-80 %)
and a smaller amount in urine (ca 12-17 %).

5.1.2 Acute oral toxicity
Two test samples were evaluated. The first sample (DPX-E2Y45-177) was evaluated in
acute oral, dermal, and inhalation toxicity studies, skin and eye irritation tests and two
skin sensitisation studies. A second test sample (DPX-E2Y45-282), produced by a
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modified synthesis route, was evaluated in three studies, an acute oral toxicity study
and skin and eye irritation tests.
Acute oral

LD50, rats is > 5000 mg/kg kv (Finlay 2004, Finlay 2006, batch nr 177 and 282).

Acute dermal

LD50, rats is > 5000 mg/kg kv. (Finlay, 2004).

Inhalation

Acute LC50 (inhalation) is > 5 mg/L (nose only exposure, dust particles in air). Rats
were exposed to a mean chamber concentration of 5,1 mg/L Technical active
substance. MMAD was in a range from 3,0-3,1 µm with 2,6-2,7 % of particles less than
1 µm, 48-52 % of the particles less than 3 µm and 98-99 % of the particles less than 10
µm. All rats survived exposure and and the subsequent 14-day recovery period. Ocular
and oral discharges were observed in some male rats immediately following the
exposure and one female rat had a partially closed eye immediately after the exposure
(Kegelman, 2004).
Summary (acute toxicity): Chlorantraniliprole was of low acute toxicity by the oral,
dermal and inhalation routes in the rat.

5.1.3 Irritation/sensitisation
Skin, rabbit

Mean dermal irritation scores (24, 48 and 72 hours) were 0 for erythma and 0 for
oedema (batch no. 282 and 177). (Finlay 2006).

Eye, rabbit

Mean eye irritation scores (24, 48 and 72 hours) were 0 for corneal opacity, 0 for iritis, 0
for conjunctival redness (0.22 for batch no. 177) and 0 for conjunctival chemosis. (Finlay
2004).

Sensitisation

Chlorantraniprole doses not possess skin sensitising potential under the conditions of
the guinea pig maximisation test. The number of animal exhibiting sensitisation after
challenge was 0 %.The substance also tested negative in Local Lymph Node Assay
(LLNA) in mice.
Conclusion (irritation/sensitisation): Chloranthraniliprole was non-irritating to the skin
and minimally irritating to the eyes of the rabbits. Results of skin sensitization testing
were negative for both the local lymph node assay (LLNA) in mice and the MagnussonKligman Maximization method in guinea pig.

5.1.4 Genotoxicity
The studies are summarised in the table bellow
Type of study

In vitro:
Bacterial
mutagenicity
(Ames)
Bacterial
mutagenicity
(Ames)
Chromosome
aberration
(clastogenecity)

Test substance

Test system

DPX-E2Y45-177 S.typhimurium
Purity 92,05 %
TA98, TA100,
TA1535,TA1537,
E.coli WP2P,
uvrA.
DPX-E2Y45S.typhimurium
282
TA98, TA100,
Purity 96,45 %
TA1535,TA1537,
E.coli WP2P,
uvrA.
DPX-E2Y45-177 Human
lymphocytes
Purity 92,05 %

Concentrati Result
on /dose
range
tested
0-5000
μg/plate

Reference

negative DuPont-14127

+/- S9
0-5000
μg/plate

negative DuPont-20296

+/- S9
0-500
μg/ml
+/- S9

negative DuPont-14129
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Type of study

Test substance

Test system

Chromosome
aberration
(clastogenecity)

DPX-E2Y45-282 Human
lymphocytes
Purity 96,45 %

Mammalian cell
mutagenecity
(CHO/HGRP)
In vivo:
Micronucleus

DPX-E2Y45-177 CHO cells
Purity 92,05 %
DPX-E2Y45-177 Mouse bone
Purity 92,05 %
marrow

Concentrati Result
Reference
on /dose
range
tested
0-500
negative DuPont-20297
μg/ml
without S9
0-25 μg/ml
with S9
0-250
negative DuPont-14130
μg/ml
+/- S9
M and F
negative DuPont-14128
0, 500, 100
or 2000
mg/kg bw

Conclusion: A full battery of in vitro and in vivo genotoxicity studies was conducted
with chlorantraniliprole. These studies show that the substance is not genotoxic.

5.1.5 Sub-chronic toxicity
Rat, oral (feed),
28 days

Rat, oral (feed),
28 days,
Supplement

Doses of 0,300,1500 or 8000 ppm (0, 20,7, 106 and 584 mg/kg/day, male rats;
0,24,128 and 675 , female rats) ppm were given 5 rats (Crl:CD®(SD)BR)/sex/group by
feeding through diet for 28 days. Batch: DPX-E2Y45-020. OECD Guideline 427/GLP.
Results: no test substance-related adverse effects on survival or clinical signs of toxicity
were observed in either male or female rats in any group at any time point. There were
no treatment related or statistical changes in haematological parameters, urinanalysis
parameters and no test-substance related gross observations. There was a slight
increase in liver weight at 128 ang 675 mg/kg/day in females and minimal hepatocellular
hypertrophy at 675 mg/kg. This may be attributed to enzyme induction characterized by
increased amount of eosinophilic cytoplasm with hepatocytes but no histomorphologic
evidence of hepatocellular damage. In 128 ang 675 mg/kg females , a statistically
significant increase in UDP-GT activity was observed in female rats, with a similar
increase in males. The mean relative (to brain) kidney weights were statistically
significantly higher than the control in all female exposure groups. However, there were
no other statistically significant changes in kidney weight parameters, there was no dose
response across groups, and there were no correlative microscopic findings.
NOAEL: 8000 ppm = 584 mg/kg kv/dag, male rats and 675 mg/kg kv/dag female rats
(Donner, 2003).

The reason for this supplement was to report the results of the re-examination of male
and female adrenal glands using the grading criteria employed in the other DPX-E2Y45
rat studies. All histopathological criteria were the same as employed in the the initial
evaluation by the original pathologis, except that the threshold for the diagnosis of
minimal (grade 1 of 4) or mild (grade 2 of 4) adrenal cortical microvesiculation was
lowered to include more subtle changes. These changes were made in order to align the
current study with other studies that were subsequently conducted and reported. The
lower threshold for diagnosing “micrevesiculation, increased cortical, minimal or mild”
resulted in the inclusion of more animals with background levels of microvesiculation.
In males, a minimal to mild increase in microvesiculation of the zona fasiculata cells of
the adrenal cortex was observed in 0/5 and 2/5 rats given 0 and 8000 ppm test
substance. The increase was graded minimal (1 of 4) in one rat and mild (2 of 4) in one
rat. In females a minimal to mild increase in microvesiculation was observed in 2/5 and
3/5 rats given 0 and high dose of test substance. In the controls the increase was
graded minimal in one rat and mild in one rat. In the high dose group it was graded
minimal in one rat and mild in two rats.
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Re-evaluation of the adrenal gland demonstrated a minimal to mild increase in adrenal
cortical microvesiculation in both control and high-dose rats. Using the stricter criteria for
the diagnosis of adrenal cortical microvesiculation did not change the conclutions of the
original pathology report. As reported in the original pathology report dietary exposure of
male and female rats to 300, 1500 and 8000 ppm for approximately 28 days, resulted in
an increase in female liver weights at the two higher doses. The increased liver weights
correlated with minimal hepatocellular hypertrophy in females at 8000 ppm. Based on
these findings, the NOAEL for pathology for male and female rats was the highest
concentration tested, 8000 ppm (Sykes, 2006).
Rat, dermal
28 days

Doses of 100, 300 or 1000 mg/kg/day were given 10 rats (Crl:CD®(SD) IGS
BR)/sex/group following repeated dermal exposure for 29 consecutive days (exposure
period of 6 hours/day). Batch: DPX-E2Y45-177. OECD Guideline 410/GLP.
Results: Test substance related decreases in mean body weight gain and food
efficiency were observed in rats in the high dose group (both sexes, but only statistically
significant in males). Invreased microvesiculation in the zona fasiculata region of the
adrenal cortex was observed in males at 100, 300 and 1000 mg/kg. According to the
applicant this was not considered to be adverse because there was no light or electronic
microscopic evidence of adrenal cellular degeneration or toxicity, in separate studies the
test substance has been shown to have no effect on either basal or ACTH-stimulated
corticosterone levels and the increased adrenal cortical microvesiculation was still within
the range of normal morphology.
NOAEL: 300 mg/kg/day, based on effects on body weight gain and food efficiency in
male and female rats at 1000 mg/kg/day (Finlay, 2006).

Mouse, oral (feed),
28 days
Doses of 0, 300,1000, 3000 or 7000 ppm (0, 52, 182, 538 and 1443 mg/kg/day, male
mice; 0, 64, 206, 658 and 1524 , female mice) ppm were given 10 mice
(Crl:CD®(SD)BR)/sex/group by feeding through diet for 28 days. Batch: DPX-E2Y45103. OECD Guideline 407/GLP.
Results: A significant increase in female mean absolute and relative liver weight at 3000
ppm (23.7 and 14.6 %) and 7000 ppm (21.6 and 13.0 %) This corresponded with a mild
increase in cytochrome P450 enzyme activity (both male and female mice), with
statistical significance at 100 and 1000 mg/kg/day. The decreases in hepatic β-oxidation
activity and the increase in total hepatic cytochrome P-450 content observed in male
and female mice were considered compound-related effects, but were not considered
adverse due to the small magnitude of the changes. Test substance related reductions
in mean body weight gain (48 %) and food efficiency (50 % reduction) was observed
over the 28 day interval in males in the highest dose. No statistically significant decrease
in absolute body weight was observed
NOAEL: 3000 ppm = 538 mg/kg kv/dag, male rats and 1524 mg/kg kv/dag female rats
based on test substance related reductions in mean body weight gain and mean food
efficiency in males at 7000 ppm. (Finlay 2003).
Dog, oral (palatability),
28 days
Two treatment groups were presented with the test diet at escalating dose levels of
1000, 5000 and 10000 for one group and at 30000 and 40000 ppm for the second
group. An additional group (two dogs/sex) served as the control and received canine
diet. No treatment-related effects were noted except that food consumption generally
increased as the study progressed, with males generally demonstrating the highest food
consumption when fed 40000 ppm diets. Based on this, concentrations up to 40000 ppm
had no adverse effect on palatability for dogs. NOAEL was considered to be 40000 ppm
(highest dose tested) or approximately 1300 and 1240 mg/kg/day in respectively males
and females (Luckett, 2003).
Dog, oral (capsule),
28 days
Doses of 300 or 1000 mg/kg/day, were given two beagle dogs/sex/group by feeding
once daily via capsules for 28 consecutive days. And additional group of two dogs/sex
served as the control and received empty gelatine capsules.Two different batches were
used: DPX-E2Y45-047 and DPX-E2Y45-051. Also, an additional group of four male
dogs received the test substance daily at a dose level of 1000 mg/kg via capsules for 28
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consecutive days. The additional group was tested to further evaluate the
histopathological findings. The study was not in compliance with GLP, it was not
intended to meet any regulatory testing guideline.
Results: no test substance-related adverse effects were observed in the original groups
of dogs or in the additional groups of dogs.Oral exposure of male and female dogs
induced hepatic cytochrome P-450 enzymes, characterized by increases in total
cytochrome P-450 ( 58 % at 1000 mg/kg), as well as increases in the cytochrome P-450
isozymes 1A1 and 2B1/2 (300 and 1000 mg/kg). An isolated finding of sclera injected
was found in one treated dog, and an isolated finding of a scar in the area of the
noze/muzzle was observed in one control dog. A dose-related decrease in testes
weights (absolute weights and relative to body and brain weights) was noted, but this
finding may be related to the relatively young age and sexual maturity of the dogs (6,5-7
months old). The finding was not reproduced in the subsequent study. Microscopic
changes in the testes of male dogs were observed in a dose-related incidence.
Hypospermatogenesis was present in one dog at 300 mg/kg and in both dogs at 1000
mg/kg. Reduced proportions or total absence of germ cells, tubular shrinkage and Sertoli
cell prominence. Numerous Sertoli cells contained variable sized well demarcated clear
cytoplasmic vacuoles. There was no inflammatory response and spermatids were
generally not present in the epididymal tubules. The findings may be based on sexual
immaturity. In the second study hypospermatogenesis was present in one control dog
and 2 of 4 dogs at 1000 mg/lkg. The degree of severity of hypospermatogenesis in the
control group was greater than or equal to that observed in the treated dogs.
NOAEL: 1000 mg/kg in male and female dogs (highest dose tested) (Serota, 2003).
Mouse, oral
90 days

Rat, oral
90 days

Doses of 0, 200, 700, 2000 or 7000 mg/kg/day (corresponding to 0,32,6, 115, 345 or
1135 mg/kg/day in male mice and corresponding to 0,40,7, 158, 422 or 1539 mg/kg/day
in female mice), were given to mice; 15/sex/group, administered in diet for 92 days
(males) or 93 days (females). Batchnr. E2Y45-103.
Results: A slight increase in liver weight was observed in the 7000 ppm groups. In
males exposed to 7000 ppm, mean absolute relative (organ wt./body wt.), and mean
relative (organ wt./brain wt.) liver weights were increased 13 %, 17 % and 16 %,
respectively, as compared to controls. Only 17 % increase in mean relative (organ
wt./body wt.) liver weitght was statistically significant in a pairwise test. In females
exposed to 7000 ppm, mean absolute, mean relative (organ wt./body wt.) and mean
relative (organ wt./brain wt.) liver weights were increased 10 %, 9 % and 15 %,
respectively, as compared to controls. None of the increases was statistically significant
in parwise tests. This finding was not seen together with any liver gross or microscopic
changes but was probably attributed to induction of hepatic liver enzymes. Hyperactivity
(2000 and 7000 ppm) and hyperreactivity (700, 2000 and 7000 ppm) was seen in
females near the end of the exposure period. To further assess the observations a
functional observational battery (FOB) was incorporated into the 18-month feeding
study. The effects were considered spurious by the applicant as they were not
reproducible in the 18-month mouse study.
NOAEL: 7000 ppm (= 1135 mg/kg/day in male mice or 1539 mg/kg/day in female mice).
The NOAEL is based on the lack of adverse test substance-related effects on any in-life,
clinical pathology, or anatomic pathology parameter in male and female mice (Finlay,
2006).
Doses of 0, 600. 2000, 6000 or 20000 ppm (corresponding to 0,36,9, 120, 359 or 1188
mg/kg/day in male rats and correspond to 0,47, 157, 460 or 1526 mg/kg/day in female
rats), were given to 10 rats (Crl:CD®(SD)IGS BR)/sex/group, administered in diet for 97
days (males) or 98 days (females). Batchnr. E2Y45-103.
Results: A slight increase in liver weight was observed in the 20000 ppm female rats. It
was not correlated with any microscopic changes (but was attributed to induction of
hepatic metabolic enzymes). A reduction in bilirubin was seen en female rats exposed to
2000 ppm. A mild grade (grade 2 of 4) diffuse increase in adrenal cortical vacuolation
was observed in 2/10 male rats in the hig dose group (20000 ppm).
NOAEL: 20000 ppm (= 1188 mg/kg/day in male rats or 1526 mg/kg/day in female rats).
The NOAEL is based on the lack of adverse test substance-related effects on any in-life,
clinical pathology, or anatomic pathology parameter in male and female rats (MacKenzie
2004).
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The reason for this supplement was to report the results af the re-examination of male
and female adrenal glands using the grading criteria employed in the other DPX-E2Y45
rat studies. In the original report, a mild grade (grade 2 of 4) diffuse increase in adrenal
cortical vacuolation was observed in 2/10 male rats in the hig dose group (20000 ppm).
According to the applicant the vacuolation was considered to be within normal
physiological range.
Results: Subsequent studies using a lower threshold for the diagnosis of minimally
increased microvesiculation (i.e. vacuolation), have identified a slight increased degree
of cortical microvesiculation in males at 20000 ppm. In males, a minimal to mild increase
in microvesiculation of the zona fasiculata cells of the adrenal cortex was observed in
0/10, 1/10, 2/10, 2/10 and 4/10 rats given 0, 600, 2000, 6000 and 20000 ppm of the test
substance, respectively. The increased microvesiculation was regarded as minimal
(grade 1 of 4) in all but two of the 200000 ppm males, which were graded as mild (grade
2 of 4). The two male rats with mild increased microvesiculation were the same two rats
that were previously diagnosed with mild diffuse vacuolation. In this study, the minimal to
mild increase in microvesiculation in some males at 20000 ppm was interpreted by the
applicant to be not adverse. In female rats, a minimal increase in microvesiculation was
observed in 1/10 controls and 2/10 20000 ppm rats (low and intermediate concentration
female adrenals were not examined. Microvesiculation was not reported in any of the
female rats in the original report.
NOAEL: 20000 ppm (= 1188 mg/kg/day in male rats or 1526 mg/kg/day in female rats).
The NOAEL is based on the lack of adverse test substance-related effects on any in-life,
clinical pathology, or anatomic pathology parameter in male and female rats (MacKenzie
2006).
Four treatment groups received received doses of 1000, 4000, 10000 or 40000 ppm
(4/sex/group) (corresponding to 32,8, 119, 303 or 1163 mg/kg/day in male dogs and
corresponding to 36,5, 133, 318 or 1220 mg/kg/day in female dogs), administered in
diet for 90 days. Batchnr. E2Y45-103. An additional group received canine diet. OECD
Guideline 409/GLP
Results: No adverse effects were observed. There was a statistically significant
increase in mean liver with gallbladder weights (absolute and relative to body weights) in
the high dose male dogs. No test article-related microscopic findings or increased liver
enzyme values were present in these males.
NOAEL: 40000 ppm (= 1163 mg/kg/day in male dogs or 1220mg/kg/day in female rats).
The NOAEL is based on the lack of adverse test substance-related effects on any in-life,
clinical pathology, or anatomic pathology parameter in male and female dogs (Luckett,
2004).
Four treatment groups received received doses of 1000, 4000, 10000 or 40000 ppm
(4/sex/group) (corresponding to 32, 112, 317 or 1164 mg/kg/day in male dogs and
corresponding to 34, 113, 278 or 1233 mg/kg/day in female dogs), administered in diet
for one year daily. Batchnr. E2Y45-177. An additional group received canine diet. OECD
Guideline 452/GLP
Results: No substance-related adverse effects were noted on survival,
clinical/neurobehavioral observations, body weight/body weight gain, food
consumption/food efficiency, or ophthalmoscopic and physical examinations during the
study. One male dog in the 40000 ppm group exhibited clinical and anatomical
pathology evidence consistent of “canine juvenile polyarteritis syndrome” (CJPS). This
was hunched posture, decreased activity, hypersensitivity to touch, and either tremors or
twitching noted at various intervals with durations of 1-3 weeks. CJPS is a syndrome of
unknown etiology, reported in beagle dogs used in toxicology studies according to the
applicant. The syndrome consists of intermittent but relapsing clinical signs, and clinical
and microscopic pathology, similar to those observed in the one male dog in this study.
Changes in serum protein electrophoresis observed in one dog was considered to be
related to this (as changes in serum proteins have been reported to be a feature of this
syndrome. In the high dose (both male and female dogs), increases in liver weight
(absolute and relative) were seen, but this was not correlated to any microscopic
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abnormalities.
NOAEL: 40000 ppm (= 1164 mg/kg/day in male dogs or 1263mg/kg/day in female
dogs). The NOAEL is based on the lack of adverse test substance-related effects
observed in the highest concentration tested (Luckett, 2006).

5.1.6 Chronic toxicity and carcinogenicity
Rat, oral
2 years

Five groups received received doses of 0, 200 , 1000, 4000 or 20000 ppm
(70/sex/group) (corresponding to 0,7,7, 39, 156 or 805 mg/kg/day in male rats and
corresponding to 0,10,9, 51, 212 or 1076 mg/kg/day in female rats), administered in diet
for approximately 23 months daily. At the 12-month time point urine was collected from
these rats and evaluated for corticosterone, creatinine and and colume. An interim
sacrifice were conducted after approximately one year in which 10 males and 10
females from each group were euthanized and necropsied, and selected tissues were
weighed, and examined microscopically Batchnr. E2Y45-177. OECD Guideline
453/GLP.
Results: Chloroantraniliprol was not oncogenic in male or female rats. A decrease in
the incidence of mammary gland adenocarcinomas was observed in all female treatment
groups (12-15 % when compared to the control group (27 %). The incidence in treated
groups was not dose related and all group incidences were within the wide historical
control range of 9-58 % (Charles River laboratories, 2004).
An increase in liver weights was observed in female rats at 4000 and 20000 ppm (only
at the one-year interim sacrifice), but was not associated with any findings indicative of
liver toxicology. Increased adrenal cortical microvesiculation was present in male rats in
all dose groups in both one-year and main studies. Increased microvesiculation in the
zona fasiculata cells of the adrenal cortex was observed in 0/10, 2/10, 5/10, 5/10 and
5/10 males given 0,200, 1000, 4000 and 20000 ppm (interim sacrifice). Increased
microvesiculation of the zona fasiculata of the adrenal cortex (main study) was observed
in 11/60, 16/59, 23/60, 19/60 and 22/58 males. The increase was graded minimal in all
but one of the control males (graded as mild). Increased microvesiculation was not
found in the female rats. The increased microvesiculation consisted of a diffuse increase
in the amount of small lipid vacuoles within the zona fasiculata of the cortex (evaluated
by electron microscopy). The increase was graded minimal (grade 1 of 4) in all rats
except for 4 of the 4000 ppm males and 2 of the 20.000 ppm males, which were graded
as mild (grade 2 of 4). There were no structurally differences between the control and
the treated rats. Basal corticosterone was measured overnight in the urine of male rats
fed chloroantraniliprol, and the results showed no effect on basal corticosterone.
According to the applicant the increase in the degree of microvesiculation in the zona
fasiculata region of the adrenal cortex in males in all dose groups was interpreted to be
not adverse for several reasons:
1) Adrenal cortical morphology in rats was generally within the range of what was
observed in control rats, and no cytotoxicity or abnormal cellular structures were
observed by light or electron microscopy.
2) The capacity of the adrenal gland to synthesize corticosterone under either nonstimulated (basal) or ACTH-stimulated (physiological stress) conditions was not affected
at doses that caused microvesiculation.
3) No correlative effects associated with altered adrenal corticosterone production (e.g.
clinical signs, hematology, clinical chemistry or urinanalysis changes).
4) No additional adrenal cortical changes were observed in rats or mice after lifetime
feeding.
NOAEL: 20000 ppm (= 805 mg/kg/day in male rats or 1076mg/kg/day in female
rats).The NOAEL is based on the lack of adverse test substance-related effects
observed in the highest concentration tested (MacKenzie, 2006).

Mouse, oral
18 months
Six groups received received doses of 0, 20 , 70, 200, 1200 or 7000 ppm (70/sex/group)
(corresponding to 0, 2,60, 9,20, 26,1, 158 or 935 mg/kg/day in male mice and
corresponding to 0, 3,3, 11,6, 23,9, 196 or 1135 mg/kg/day in female mice),
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administered in diet for approximately 18 months daily. Batchnr. E2Y45-177. OECD
Guideline 451/GLP.
Results: Increased liver weights were observed in male and female mice in the 1200
and 7000 ppm dose groups and increased hepatocellular hypertrophy was observed in
males at the two highest doses. In males mean absolute liver weights were increased 8
and 19 % in the two doses compared to the control values. Mean relative (% body
weight) liver weights were also increased (6 and 19 %, respectively). In females, mean
absolute liver weights were increased 11 % and 18 % in the two highest dose groups.
Mean relative (% body weight) liver weight were increased with 8 and 15 %.
An increase in the incidence of eosinophilic foci of cellular alteration in the livers of male
mice was observed in the 7000 ppm group. In males, eosinophilic foci of cellular
alteration were present in 0/70, 1/70, 1/70, 0/70, 1/70 and 5/70 in mice given 0,20, 70,
200, 1200 and 7000 ppm, respectively. All were graded as grade 2 of 4, except for one
20 ppm male and one 1200 ppm male (graded as moderate, grade 3 of 4). The
eosinophilic foci were characterized by a slightly nodular, focal, cluster of enlarged
“eosinophilic” hepatocytes within the hepatic parenchyma.The eosinophilic foci,
accompanied by hepatocellular hypertrophy and increased liver weight, is considered a
test-related and adverse effect.
NOAEL: 158 ppm (=mg/kg/day in male mice or mg/kg/day in female mice).The NOAEL
is based on the increase in liver weight, accompanied by hepatocellular hypertrophy and
a slight increase in eosinophilic foci of cellular alteration. (MacKenzie, 2006).This
NOAEL is used in the determination of ADI and AOEL.
Eosinophilic foci are preneoplastic lesions, but in neither the 24-month oral rat cancer
bioassay nor the 18-month oral mouse study were treatment-related rodent liver tumors
reported.
Summary (subcronic and chronic toxicity):
An increase in absolute and relative liver weight and hepatocellular hypertrophy was
observed. These effects were considered to be adaptive due to liver metabolism with
induction of cytochrome P450 enzymes and due to the absence of histomorphologic
evidence of hepatocellular damage. An increased degree of microvesiculation of the
adrenal cortex was observed after dermal or dietary administration of chlorantraniliprole
in the rat studies. This effect is however considered non-adverse based on the lack of
adverse effect on the function of the adrenal gland.
In the mouse an increase in eosinophilic foci in the liver accompanied by hepatocellular
hypertrophy and increased liver weight was observed. This effect is considered adverse
and has the lowest NOAEL (158 mg/kg bw/dag) which used in the determination of ADI
and AOEL.

5.1.7 Reproductive toxicity
Rat, twogeneration study

Doses of 0, 300, 1000, 4000 and 20 000 ppm, the mean achieved dose levels were 0,
12.0-20.4, 60.4-104, 238-406 and 1199-2178 mg/kg bw/day. Oral (diet) administration.
30 Crl:CD®(SD) rats /sex/group. OECD guideline 416/GLP/QA.
Results:
P1 parental: Five of the 120 females died in the study period. Causes of death were
injury (2), gastrointestinal haemorrhage (1) and dystocia (abnormal/difficult childbirth, 2),
and were considered unrelated to treatment. At 20000 ppm food efficiency was reduced.
An increase in liver weight was observed in female rats given ≥4000 ppm of the test
substance. Livers were not examined microscopically. A treatment-related increase in
absolute adrenal weights was observed in male and female rats given ≥4000 ppm of the
test substance. The effect was not accompanied by histological changes. Microscopic
findings: there was a substance-related increase in diffuse microvesiculation of the
adrenal cortical epithelial cells of the zona fasciculata ≥1000 ppm in male rats. The
increase was graded as minimal except in 5 high-dose males, which were graded as
mild. The effect was interpreted as non-adverse bt the applicant (see further explanation
in the 2 years rat study).
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Table: P1 parental data.
0

200

Male
1000

4000

20000

0
0

200
1

Female
1000
4000
1
3

20000
0

612

604

624

621

609

324

323

324

326

334

20.7
3.38
0.056
0.009

20.8
3.43
0.057
0.009

22.4
3.58*
0.061
0.010

22.2
3.56*
0.065*
0.010*

21.8
3.56
0.063
0.010*

13.8
4.27
0.076
0.024

14.4
4.46
0.080
0.025

14.7
4.53
0.080
0.025

15.3*
4.69*
0.085*
0.026*

16.0*
4.80*
0.083
0.025

3/30

2/30

8/30

13/30

16/30

0/10

0/1

0/1

0/1

0/10

Deaths
Body
weight
Organ
weights
Liver
Adrenal

Abs
rel
Abs
Rel

Microscopy
Adrenals
Microvesiculation

F1 weanlings: Mean body weights of 20000 ppm F1 pups were reduced after 7, 14 and
21 days (8.6-7.3 %). By day 35 post weaning the weights were comparable to the other
dose groups. A slight delay in the age of perputial sepration and vaginal opning was
observed at 20000 ppm. The notifier considers the delay secondary to decreased body
weight at the time of weaning.
F1 parental: Body weight for 20000 ppm females was significantly lower during test
days 0-21 off the premating period. No effect was observed at the end of the treatment
period. An increase in liver weight was observed in female rats given ≥4000 ppm
chlorantraniliprole. A treatment-related increase in absolute and relative adrenal weights
were observed in female rats given ≥4000 ppm and male rats given 20000 ppm of the
test substance (significant at 4000 ppm for relative weight in females and 20 000 ppm
for absolute weight in males). The effect was not accompanied by any adverse
histological changes.
Microscopic findings: there was a substance-related increase in diffuse
microvesiculation of the zona fasciculata cells of the adrenal cortex ≥200 ppm in male
rats. The increase was graded as minimal except in 1 male at 4000 ppm and 4 males at
20000 ppm, which were graded as mild. An increase in microvesiculation was also
observed in 3 females of the high-dose group (all graded as minimal).
Table: F1 parental data
0

200

Male
1000

4000

20000

0

200

Female
1000 4000

20000

599

608

607

600

585

334

341

340

337

340

20.9
3.49
0.057
0.080

21.7
3.57
0.058
0.084

22.0
3.61
0.059
0.085

21.7
3.61
0.059
0.089*

21.2
3.62
0.061
0.088

14.8
4.44
0.009
0.024

15.3
4.47
0.010
0.025

15.5
4.55
0.010
0.025

16.4*
4.87*
0.010
0.026

17.7*
5.20*
0.011*
0.026

2/30

7/30

12/30

16/30

16/30

1/30

1/30

0/30

0/30

3/30

Deaths
Body
weight
Organ
weights
Liver
Adrenal

Microscopy
Adrenals
Microvesiculation

Abs
rel
Abs
Rel

F2 weanlings: At 20000 ppm absolute spleen weight in females was increased by 11%
and relative weight by 12%. The increase in relative weight was statistically significant.
No effects were observed in other dose groups or males. There were no incidences of
increased microvesiculation of adrenal cortical cells.
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NOAEL: 20000 ppm = 1199 mg/kg bw/day in males and 2178 mg/kg bw/day in females
based on the lack of adverse effect at any dose level (Malley, 2006).

5.1.8 Teratogenesis
Rat

Dose levels of 0, 20, 100, 300 or 1000 mg/kg bw/day were administered by gavage to
groups of 22 time-mated Crl:CD®(IGS)BR rats over days 6 to 15 of gestation. OECD
guideline 414/GLP/QA.
Results: There were no maternal clinical effects at any dose level in the study (deaths,
clinical observations, body weight, weight gain, food consumption, post morten
observations). All groups had comparable mean numbers of corpora lutea,
implantations sites, resorptions, live foetuses, sex ratio and foetal weight. The few foetal
malformations and variations found were not considered to be test substance-related.
One foetus at the lowest dosage had a malformed sternebrae. Micrognathia was seen
in one foetus in the 100 mg/kg/day group and one foetus in the 300 mg/kg/day group
had inversion of the greater vessels of the heart. The slight increases in incidence of
ribs having extra ossifications sites in the 20, 100 and 300 mg/kg/day groups were not
statistically significant or dose-related.
NOEL(maternal): 1000 mg/kg bw/day, the highest dose tested, based on no clinical
effects. NOEL(foetal): 1000 mg/kg kv/day, the highest dose tested, based on no test
substance-related effects. (Malley, 2004).

Rabbit

Dose levels of 0, 20. 100, 300 or 1000 mg/kg bw/day were administered by gavage to
groups of 22 time-mated Hra:(NZW)SPF rabbits over days 7 to 28 of gestation. The
vehicle was 0.5% aqueous methylcellulose. OECD guideline 414/GLP/QA.
Results: There were no maternal clinical effects at any dose level in the study (deaths,
clinical observations, body weight, weight gain, food consumption, post morten
observations). All groups had comparable mean numbers of corpora lutea,
implantations sites, resorptions, live foetuses, sex ratio and foetal weight. The few foetal
malformations and variations found were not considered to be test substance-related.
One foetus at the lowest dosage had cleft palate and one foetus in the control group
had gastroschisis and an absent limb. Skeletal malformations and variations were few
and the incidences were highes in the control group followed by the 300 mg/kg/day
group foetuses. Overlevelse av avkommet, kullstørrelse, kroppsvekt og effekter på
skjelett og indre organer på avkommet.
NOEL(maternal): 1000 mg/kg bw/day, the highest dose tested, based on no clinical
effects. NOEL(foetal): 1000 mg/kg kv/day, the highest dose tested, based on no test
substance-related effects. (Mylchreest, 2005)

Summary (reproductive toxicology and teratogenesis):
No adverse effects on reproduction parameters and no histological findings indicative of
reproductive toxicity were observed. A transient reduction in pup weight under the latter
half of the lactation period in the first generation was considered not adverse as the
body weight was comparable to controls after weaning and the reduction in the pup
weight was not repeated in the second generation.

5.1.9 Neurotoxicity
Rat, acute oral

Doses of 0, 200, 700, or 2000 mg/kg bw were given by gavage to 12 rats
(Crl:CD®(IGS)BR)/sex/group. Purity of 95.9 %. Administered in 0.5 % methylcellulose.
OECD guideline 424/GLP/QA.
Results: There were no treatment related changes in body weight, body weight change,
food consumption, food efficiency, mortality or clinical observations. In the
neurobehavioral test battery there were not found effects in the functional test battery
(forelimb or hindlimb grip strength, hind limb foot splay, body temperature, rearing, etc),
or effects on motor activity (duration of movements or number of movements) when
testing 2 hours and 2, 8 days and 15 days after dosing. There were not found any gross
or microscopic changes in the nervous system tissues of the rats.

Coragen 20 SC - chlorantraniliprole

Page 5-12

NOEL > 2000 mg/kg bw which was the highest dose tested. (Malley, 2004)
Rat, 13 weeks

Doses of 0, 200, 1000, 4000 or 20,000 ppm were given in the diet to 12 rats
(Crl:CD®(IGS)BR)/sex/group for 13 weeks. This corresponds to mean achived doses of
0, 12.7, 64.2, 255 and 1313 mg/kg body weight/day for males and 0, 15.1, 77.3, 304
and 1586 mg/kg bw/day for females. Purity of 96.45%. OECD guideline 424/GLP/QA.
Results: There were not found treatment related changes in body weight, body weight
change, food consumption, food efficiency, mortality or clinical observations. In the
neurobehavioral test battery there were not found effects in the functional test battery
(forelimb or hindlimb grip strength, hind limb foot splay, body temperature, rearing, etc),
or effects on motor activity (duration of movements or number of movements) when
testing4, 8 and 13 weeks after dosing. There were not found any gross or microscopic
changes in the nervous system tissues of the rats from the 20,000 ppm group.
NOEL(neurotoxic): > 20,000 ppm which corresponds to 1313 mg/kg bw/day in male
rats and 1586 mg/kg bw/day in female rats, tha highest concentration tested. (Malley,
2006)
Conclusion neurotoxicity: Chloroantraniliprol is not considered to be a neurotoxicant.

5.1.10 Spesial studies
Mouse, 28-day
Immunotoxicity
Feeding study
Groups of 10 mice/sex were administered the test substance at levels of 0, 300, 1700 or
7000 ppm (corresponding to 0, 48, 264 and 1144 mg/kg/day in male mice and
corresponding to 0, 64, 362 and 1566 mg/kg/day in female mice), administered in diet.
Prior to sacrifice the immune system was stimulated by injecting sheep red blood cells
on test day 23 and blood samples were collected from each mouse on test day 28. The
serum samples were assayed for their concentration of sheep red blood cells specific
antibody (IgM) respons). Batchnr. E2Y45-177.
Results: There was no evidence of test substance related toxicity or immunosupression
in male or female mice at any dietary concentration tested up to 7000 ppm. The IgM
titers were generally comparable across all groups. In contrast, male and female mice
injected for 6 consecutive days with 90 mg/kg bw/day of the immunosuppressive
material cyclophosphamide demonstrated 57 and 54 % inhibition of the IgM antibody
response.
NOAEL: 7000 ppm (= 1144 mg/kg/day in male mice or 1566 mg/kg/day in female
mice). (Munley 2007).
Rat, 28-day
Immunotoxicity
Feeding study
Groups of 10 rats/sex were administered the test substance at levels of 0, 1000, 5000
or 20000 ppm (corresponding to 0, 74, 363 and 1494 mg/kg/day in male rats and
corresponding to 0, 82, 397 and 1601 mg/kg/day in female rats), administered in diet.
Prior to sacrifice the immune system was stimulated by injecting sheep red blood cells
on test day 22 and blood samples were collected from each rat on test day 28. The
serum samples were assayed for their concentration of sheep red blood cells specific
antibody (IgM) respons). Batchnr. E2Y45-177.
Results: There was no evidence of test substance related toxicity nor
immunosupression in male or female rats at any dietary concentration tested up to
20000 ppm. The IgM titers were generally comparable across all groups. In contrast,
male and female rats injected for 6 consecutive days with 20 mg/kg bw/day of the
immunosuppressive material cyclophosphamide demonstrated 61 and 62 % inhibition of
the IgM antibody response.
NOAEL: 20000 ppm (= 1494 mg/kg/day in male rats or 1601 mg/kg/day in female
rats).(Munley 2006).
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In a 28-day dermal study, chlorantraniliprol was applied to the shaved intact dorsal skin
of 10 male Crl:CD(SD) rats at dosage of 1000 mg/kg bw/day. The day following the last
dermal treatment, each rat received an intravenous injection of adrenal corticotropic
hormone (ACTH) and blood cells was collected for determination of corticosterone
concentration. The adrenal glands were collected and examined microscopically. The
objective was to determine the effect of the test substance on adrenal gland function by
evaluating the ability of the adrenal gland to synthesize corticosterone following a
challenge dose of adrenal corticotropic hormone (ACTH) after repeated dermal
administration of the test substance.
Results: Significant reduction in body weight after the first week of dosing was
observed (85 % of dermal control). Although the rats resumed weight gain that was
comparable to the dermal control following this initial reduction, the impact of this
reduction persisted and overall weight gain for the study was 84 % of the dermal
control. The effects on body weight gain resulted in similar effects on food efficiency.
Histologically there was a greater incidence of increased adrenal cortical
microvesiculation in ACTH-stimulated rats treated with the test substance, as compared
to the two groups of in-study control rats. There was no effect on ACTH-stimulated
serum corticosterone concentrations in the test substance treated rats compared to the
concurrent dermal control group (non-wrap control or dermal control).

5.1.11 Human data
No data reported.

5.1.12 Classification and labelling
Chlorantraniliprole is not included in the dangerous substance list. Based on the
submitted toxicity studies no classification is proposed for health effects.

5.1.13 Reference values
ADI

The proposed ADI is 1.58 mg/kg bw/day based on the NOAEL of 158 mg/kg bw/day
from the 18-month feeding study imice. Eosinophilic foci accompanied by hepatocellular
hypertrophy and increased liver weight were observed at the next highest dose (935
mg/kg bw/day). The UF of 100 is applied.

AOEL

The proposed AOEL is 0.2 mg/kg bw/day based on the same study and the UF as ADI
and a correction factor of 0.12 to account for an oral absorption of 12 %.

ARfD

The ARfD is not necessary because chlorantraniliprole is of low toxicity.

5.2

Metabolites

The metabolites detected in the soil/groundwater or in plants were tested for oral acute
toxicity and bacterial mutagenicity. The conclusions from these studies are summarised
in tables bellow.
Acute toxicity studies with DPX-E2Y45 metabolites
Study
Acute oral
Acute oral
Acute oral
Acute oral

Test substance
IN-EQW78-004
IN-LBA24-002
IN-ECD73-003
IN-F6L99-004

Species
Rat
Rat
Rat
Rat

Results
LD50 > 2000 mg/kg bw
LD50 > 2000 mg/kg bw
LD50 > 2000 mg/kg bw
LD50 > 2000 mg/kg bw

Reference
Finlay 2006
Finlay 2006
Finaly 2006
Finlay 2006

Bacterial mutagenicity studies with DPX-E2Y45 metabolites
Study
In vitro bacterial
mutagenecity
(Ames)

Test substance
IN-EQW78-004

Test system
S Typhimirium and
E. Coli +/-S9

Concentration
0-3333 μg/plate

Results
Negative

reference
Ford 2006
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In vitro bacterial
mutagenecity
(Ames)
In vitro bacterial
mutagenecity
(Ames)
In vitro bacterial
mutagenecity
(Ames)

IN-LBA24-002

S Typhimirium and
E. Coli +/-S9

0-5000 μg/plate

Negative

Myhre
2006

IN-ECD73-003

S Typhimirium and
E. Coli +/-S9

0-5000 μg/plate

Negative *

Myhre
2006

IN-F6L99-004

S Typhimirium and
E. Coli +/-S9

0-5000 μg/plate

Negative

Myhre
2006

*For TA 100 with S9, there was an increase in mutation frequencies at all doses compared to the negative control.
The report states that the increase was not >= 2 fold and there was no dose-response.

The studies show that the metabolites have low acute toxicity. The metabolites INEQW78-004, IN-LBA24-002 and IN-F6L99-004 were found negative in the in vitro
bacterial mutagenecity study. The metabolite IN-ECD73-003 showed an increase in
mutation frequencies in TA 100 with S9 and this was considered as negative by the
study author because the increase was not >= 2 fold and there was no dose-response.

5.3

Impurities

Three different batches with different impurity profiles have been used in the toxicity
studies. The comparison of the batches regarding the content of some impurities (g/kg)
is shown bellow:

The batch 282 was produced, as pilot batch, based on the current manufacturing
process while the batches 103 and 177 are produced based on an older manufacturing
process. Most of the studies are conducted with batches 103 and 107 and in order to
use the toxicity studies conducted on these batches in the risk assessment the notifier
had to demonstrate that earlier material (103 and 177) are toxicologically equivalent to
the current technical material (282). The approach used by the notifier was the
following:
Since the difference between the batches is an increase in the above mentioned
impurities, the notifier had to study the toxicity of the impurities.The impurities IN-E8S90
and IN-G2S78 were tested and the results are summarised in the table bellow. The
impurities IN-LEU00 and IN-KVW95 were not tested as these were not detected in the
commercial product. Based on this the notifier concludes that the batch 282 is
toxicologically equivalent to the batches 103 and 107.
Comment: Impurity IN-G2S78, occurring in higher amount in the technical material than
the batches used in many toxicity studies, has a high acute toxicity. This does not affect
the acute toxicity of the technical material as demonstrated by testing the technical
material and showing low acute toxicity. It is however not demonstrated that this
impurity will not affect the chronic toxicity of the technical material.
The impurity was tested negative in Ames test, but in the light of the identification of
alert structure of carcinogenicity by a model for structure-activity and its higher content
in the technical material than the toxicity batches, the impurity should also have been
tested for genotoxicity on mammalian cells.
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Type of study
IN-E8S90
Acute oral LD50
B
Acute dermal LD50
a
Acute inhalation LC50
Skins irritation
Eyeeirritation

Test substance

Species

Results

Reference

IN-E8S90-006
IN-E8S90-006
IN-E8S90-006
IN-E8S90-006

Rat
Rat
Rabbit
Rabbit

Finlay 2006
Finlay 2006

Skin sensitisation
Bacterial gene mutation

IN-E8S90-006
IN-E8S90-006

Mouse
S. typhimurium
and E. Coli
+/- S9

LD50> 5000 mg/kg bw
LD50 > 5000 mg/kg bw
Not irritating
Mild irritation clearing within
72 hrs
Not sensitising
Negative

IN-G2S78
Acute
t oral LD50
Acute dermal LD50
h
Acute inhalation LC50
Skini irritation
Eyesirritation

IN-G2S78-004
IN-G2S78-004
IN-G2S78-004
IN-G2S78-004
IN-G2S78-004

Rat
Rat
Rat
Rabbit
Rabbit

Skint sensitisation
Bacterial gene mutation

IN-G2S78-004
IN-G2S78-004

Mouse
S. typhimurium
and E. Coli
+/- S9

d
o
n

h
e

5.4

LD50 = 323,5 mg/kg bw (
LD50 > 5000 mg/kg bw
LC50 > 2,1 mg/kg bw
Slightly irritating clearing
within 42 hrs
Not sensitising
Negative

Finlay 2006
Finlay 2006
Hoban 2006
Myhre,
2006
Finlay 2006
Kelly 2006
Finlay 2006
Finaly 2006
Hoban 2006
Myhre 2006

Co-formulants

Coragen does not contain co-formulants occurring above the limit that trigger labelling
according to the dangerous substance list.

5.5

Product – Coragen 20SC

5.5.1 Acute toxicity
Oral, rat

LD50 in female rats is > 5000 mg/kg body weight. There were no deaths, clinical signs
of toxicity, body weight loss or necropsy findings after treatment or in the 14-days
observation period. (Finlay, 2006).

Dermal, rat

LD50 in rats is >5000 mg/kg body weight in both sexes. It was 24 hours exposure and
14 days observation period. There were no deaths, systemic signs of toxicity, body
weight loss or necropsy findings after treatment or in the 14-days observation period.
Three of the animals had erythema of score 2 on the test site the day after application.
There were not seen irritation in the other animals. (Finlay, 2006).

Inhalation, rat

LC50 in rats is > 2.0 mg/L air. Five rats (Crl:CD®(IGS)BR)/sex/group were exposed for
4 hours (nose-only) to an aerosol in air. The mean consentrations tested were either
0.48 ± 0.19 or 2.0 ± 0.35 mg/L. The MMAD of the groups were 3.7 ± 2.1 µm and 3.4 ±
2.0 µm respectively. There were difficulties in generating a 5.0 mg/L exposure
athmosphere due to adhesion of the test substance to the exposure chamber surfaces
and clogging of the nebulizer jets. The concentration of 2.0 mg/L air was the highest
aerosol concentration practically attainable. Transient weight losses were seen in
animals from both exposure levels (up to 15 gram) one day after exposure. All animals
had gained weight by day 3 after exposure. The discharge from the eyes, nose and/or
mouth that was seen in both groups immediately after exposure was resolved the
following day. (DeLorme, 2006).
Summary (acute toxicity): Coragen 20 SC has low toxicity by the inhalation and oral and
dermal exposure.

5.5.2 Irritation and sensitisation
Dermal, rabbit

Three male New Zealand rabbits were used in the study. Mean dermal irritation index
(24, 48 and 72 hours) was 0 for erythema og 0 for oedema. There were not observed
dermal irritation, clinical signs of toxicity or body weight loss during the study. (OECD
404). (Finlay, 2005).
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Three young adult New Zealand White rabbits were used in the study. Mean eye
irritation index was 0 for corneal opacity, 0 for iritis, 0 for conjunctival chemosis, and 0.1
for conjunctival redness. Coragen 20 SC is not classified as irritating to the eye. (OECD
405). (Finlay, 2005).

Sensitisation, mouse Coragen 20SC has not been found to induce a dermal sensitisation response using
the local lymph node assay in mice. Five female mice (CBA/JHsd) per group was dosed
for three consecutive days with 0 %, 1%, 5%, 10% or 25% Coragen 20SC in
dimethylsulfoxide. There were no statistically significant increases in cell proliferation
measurement compared to the vehicle control group at any test concentration. Hence,
all stimlation indices were under 3.0, anf the EC3 value could not be calculated. The
positive control was positive. Statisitcally significant decrease in mean body weight
gains were seen at the 10 % and 25% test concentrations. No clinical signs of toxicity
were observed in the study. (OECD 429) (Hoban, 2006).
Summary (irritation and allergy):
Coragen 20SC is not found irritating the skin or eye, and it is not a dermal sensitizer.

5.5.3 Classification and labelling
No classification for health effects is wraanted for Coragen 20 SC as both the active
active and the product are of low toxicity.

5.5.4 Dermal absorption
Dermal absorption
in vitro, rat and
human

Full thickness skin from human and rat were dermatomed to 450 µm. It was used a
static vertical diffusion cell chamber. The receptor chamber was continuosly stirred
using a magnetic stir bar. Two doses were tested, - one was consentrated Coragen 20
SC, and the second was a 0,075 % dilution of the preparation. The dilution corresponds
to a slightly higher consentration than the spray tank consentration used in Norway.
(0.02 % solution given by 20 ml Coragen 20 SC pr daa and 100 L diluent). The
chlorantraniliprol was radiolabeled (14C). The product tested was made from a
formulation blank added non-radiolabeled and radiolabeled active substance. The
exposure area was 0.64 cm2. The membranes were exposured for a period of 6 hours
before they were washed. Half of the preparations were analysed imediately after
exposure and the other half were maintained in the chambers and analysed after 24
hours.
Table:

Receptor fluid, % of
dose
Tape-stripped skin, % of
dose
Tape strips, % of dose
Skin wash, % of dose
Donor chamber, % of
dose
Absorbed dose**
Total recovered,
% of applied dose

High dose,
human skin
6 hrs
24 hrs
n. d. * n. d.

High dose, rat
skin
6 hrs
24 hrs
n. d.
n. d.

Low dose,
human skin
6 hrs
24 hrs
n. d.
n. d.

Low dose, rat
skin
6 hrs
24 hrs
n. d.
0.62

0.02

0.01

2.12

0.66

1.5

1.85

7.17

0.12

0.81
76.4
0.04

0.68
93.1
0.02

5.67
99.8
0.06

4.42
94.1
0.06

58.0
42.8
0.08

40.3
60.7
0.35

29.3
60.9
0.09

40.5
64.1
0.12

0.83
77.4

0.69
93.8

7.79
107.7

5.08
99.2

59.5
100.9

42.15
103.2

36.47
97.5

40.17
106.2

* not detected ** skin and tape strips
Results: There was not detected substance (radioactivity) in the receptor chamber
except in the low dose 24 hours sample using rat skin. This suggests a long lag time in
the skin. Chlorantraniliprole has a logPow of 2.86 (pH 7) and a solubility in water of 0.88
(pH 7). The low water solubility would suggest the use of a flow through diffusion cell
and ethanol in the receptor fluid. This was not used in this experiment. A longer post
exposure period (e.g. 48 hours) would also have given information of the skin’s
reservoir capacity. High dose gave a human:rat ratio of 0.69:5.08 = 0.13, whereas the
low dose gave a more equal dermal penetration of rat and human skin, and even a
higher penetration of the human skin than rat skin (if substance in the tape strips are
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included. From the in vivo experiment on rats its seems that some of the substance in
the stratum corneum is absorbed. (OECD 428) (Fasano, 2006).
Dermal absorption
in vivo, rat

Two doses were tested, - one was consentrated Coragen 20 SC, and the second was a
0,075 % dilution of the preparation. The dilution corresponds to a slightly higher
consentration than the spray tank consentration used in Norway. (0.02 % solution given
by 20 ml Coragen 20 SC pr daa and 100 L diluent). The chlorantraniliprol was
radiolabeled (14C). The product tested were made from a formulation blank added nonradiolabeled and radiolabeled active substance. There were 3 groups of 4 adult male
rats per dose level. The rats were exposed for 6 hours before the skin was washed with
soap and water. One group was sacrificed imidiately (at 6 hours), and the other groups
were sacrificed after 24 or 504 hours after the beginning of administration. The stratum
corneum was removed by tape stripping.
Dose
Time of sacrifice
(hours)
Total absorption*
%
Tape strips
Not absorbed** %

Low dose, 7.5 µg/cm2
6
24
504
(3 weeks)
0.188
0.169
2.745

High dose, 2000 µg/cm2
6
24
504
(3 weeks)
0.287
0.134
0.324

6.359
95.109

0.521
98.042

7.340
95.434

0.809
91.849

0.656
99.192

0.002
97.199

* Amounts in urine, faeces, in carcass, and in the skin (not stratum corneum), and from
the washing of the cage.
** Remains in stratum corneum, remains from washing of the skin surface and of the
body wrap and application site coverings.
Three weeks after dosing there were higher absorption than after 6 an24 hours both for
the consentrated formulation and the dulition. It thus seems that some of the substance
present in the stratum corneum became systemically available. Dermal absortion in rats
in vivo 1% for the consentration and 7.5 % of the 0.75 g/L dilution.(OECD 427) (Fasano,
2006).
Sammary (dermal absorption):
The molecular weight of chlorantraniliprol is 483.15 and Log Pow is 2.86 (20ºC, pH 7).
Using default value would give 100 % dermal absorption. However, the in vitro study
indicates that dermal absorption in rat and man is approximately the same and that no
correction factor is needed. The dermal absorption in vivo study in rats gives a uptake of
1 % of the concetrated preparation and 7.5 % of the dilution and these values will be
used in the exposure assessments.

5.6

Operator, worker and bystander exposure

Operator
The calculation is based on the UK POEM for liquid formulations. This model is
preferred as it usually shows higher exposure values than the other models.
Total absorbed dose (mg/kg bw/day)

% of
% of
AOEL AOEL
without with PPE
PPE

Modell*
Without PPE Gloves
under
mixing and
loading
UK Poem
Liquid
formulation

0,008

0,006

Gloves
under
mixing and
loading +
application

Hansker
utbl/spr
+ maske
utbl

Hansker
utb/spr +
overtr.dress spr

Hansker
utb/spr+
maske
utbl/spr
-

Hansker
utb/spr+
maske
utbl/spr +
overtrekk
spr
-

4

3

*Dermal absorption: 1 % for the product and 7.5 % for the dilution. The dose used in the
calculation is 200 ml Coragen 20 SC per hectar based on use in aple trees. The area
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used in the calculation is 5 hectars which is representative for Nordic conditions.
Exposure time is 6 h and sprayvolum is 750 l/ha.
Operator exposure
AOEL is not exceeded without use of PPE.
Re-entry and bystander exposure
No re-entry activities are envisaged for the intended use. Bystander exposure is
expected to be substantially less than the operator exposure. As the operator exposure
without personal protective equipment is estimated to be lower than AOEL, the
exposure for bystanders will be even lower.

Coragen 20 SC - chlorantraniliprole

6.

Residues in food or feed

Is not discussed in this report.
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Environmental fate and behaviour

This assessment is based on documentation submitted by the applicant (referenced with
author and year) as well as chlorantraniliprole - Draft Report and Proposed Decision,
2008, Volume 1, Annex A “Project “Anna-Livia” Chlorantraniliprole, Dec 2008 by Ireland
(RMS) with Evaluating Authorities from Australia, UK, USA and Canada (E1).
Application rate: 40 g active substance/ha (4 g a.s./decare (daa)). Number of
applications pr season: 2. Time of application: June.

7.1 Chlorantraniliprole
7.1.1
Degradation
Pathway

Degradation in soil

Abiotic reactions were the major transformation pathways of chlorantraniliprole and
cyclization followed by dehydration to form IN-EQW78 or rearrangement followed by
cleavage to form IN-F6L99 and IN-ECD73. Biotic reactions included demethylation to
form IN-GAZ70 and IN-F9N04, as well as mineralisation to CO2. The major metabolite
was IN-EQW78 (maximum of 14.7 % AR). The other metabolites (>5% AR) were INF6L99 (max. 5.15% AR) and IN-ECD73 (max. 8.2% AR) (Huber, A., 2006 DuPont18938).

Figure 1: Proposed degradation pathway of chlorantraniliprole in soil under aerobic conditions.
Aerobic
degradation

The degradation rate is low, DT50: 233- 886 days at 25ºC, geometric mean 388 days.
DT90: 696-2940 days. Every value is from studies with labelling of benzamid-carbonyl14
C (E1). All the DT50/DT90 values which are extrapolated beyond the duration of the
studies must be regarded as uncertain even though they give a certain indication. The
different kinetics are evaluated in an own study (Huber, A., 2006 DuPont-18938). Mostly
Simple First-Order SFO) describe the degradation appropriate. In few cases First Order,
Multi-Compartment kinetic model (FOMC) give a marginally better fit (table 7.1)
Chlorantraniliprole becomes progressively more difficult to extract upon aging in soil.
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Therefore the applicant has differentiated the residues in soil based on their
extractabilty: readily extractable (bioavailable compartment), sequestered (difficult to
extract) and unextractable residues. The readily extractable residues and difficult-toextract residues behave differently in respect to mobility and degradation in soil. The
readily extractable portion of chlorantraniliprole degrades more rapidly in soil and the
applicant has also calculated DT50 for the readily extractable chlorantraniliprole: DT50
between 210 and 493 days. The total extractable substance is the amount extracted by
all the extraction steps and the calculated values in the tables are based on the total
extractable substance (Ecotooxicology, E1).
A normalising of the degradation data from laboratory (to pF2/20ºC) for use in modelling
has been performed by the rapporteur. DT50 varies between 245 and 1171 and
geomean =597 days (Ecotooxicology, E1). There is no study of degradation at 10 °C. If
we use Q10 of 2.58 we calculate a DT50 of about 1000 days. There is a study of the
effect of temperature and soil viability on the rate of degradation of chlorantraniliprole
which is presented in table 7.2 (Berg & Singles, 2006, DuPont 14622, rev No 1). The
temperature in the study was 25, 34 and 49 ºC and there were sterile and non-sterile
soils. A temperature of 49ºC is not relevant for Norwegian conditions and is therefore
skipped in table 7.2. The degradation rate depends on temperature and the study shows
that there was no significant difference between sterile and non-sterile soils which shows
that the degradation is abiotic. Under sterile conditions levels of metabolites were
observed to generally increase with the exception of IN-GAZ70 which decreased. This
indicates that IN-GAZ70 is a microbial metabolite. The per cent mineralization of
chlorantraniliprole is low 0.3%-1.46%) and the formation of bound residues is between
0.19 % and 8.8 % . Degradation rate (geometric mean of DT50) of the metabolites is: INEQW78 DT50=1039 days, IN-ECD73 DT50=3690 days, INGAZ70 DT50=1986 days, INF6L99 DT50=35 days (Ecotooxicology, E1).
Anaerobic
degradation

Substance
Aerobic/
anaerobic
Temperature
(°C)
Study
Duration,
days
Sand (%)*
Silt (%)*
Clay (%)*
pH (water)
Organic
Carbon (%)
MWHC (%)
% MWHC
Microbial
biomass

DT50, days
DT90#, days

The degradation rate is low, DT50: 208 days.. DT90: 696 days. The mineralisation is
low and the formation of bound residues is 2.8 %.
Table 7.1: Detailed overview of the degradation studies on active substance.
Marietta sandy
Marietta,
Tama, Silty Clay Sassafras, Lleida, Clay loam, Spain
loam/USA
Loam, USA
Loam, USA
Sandy Silt
Loam, USA
chlorantraniliprole chlorantrachlorantraniliprole chlorantrachlorantraniliprole
niliprole
niliprole
aerobic
anaerobic
aerobic
aerobic
aerobic
25±2/35±2

25

365 d at 25ºC/240
d at 35ºC

25±2/35±2

25±2/35±2

120

25±2/35±2

120

63
25
12
7,0
0,6

49
34
16
7
0,87

1
68
31
6.6
2.5

40
43
17
6.6
0.9

33
34
33
7.9
1.2

18,3
45

17,6
75 % of WHC
at 0,33 bar

18,2
61,3

13,0
37,1

14,6
43,6

Start: 38,31
End: 48,42
(25ºC)

Start: 13,18
End: 56,43
(25ºC)

Start: 59,6
End: 62,83

539 (25ºC)/390
(35ºC)

380
(25ºC)/278
(35ºC)
1260
(25ºC)/925
(35ºC)

223 (25ºC)/137 (35ºC)

Start: 1,3 mg
mikrobiell
karbon/100 g jord
End: 11 mg
mikrobiell
karbon/100 g jord
886 (25ºC)/443
(35ºC)

208

2940
696
(25ºC)/1470(35ºC)

1790
(25ºC)/1300*(35º
C)

773* (25ºC)/454 (35ºC)
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Marietta sandy
loam/USA

Marietta,
Loam, USA

Tama, Silty Clay
Loam, USA

Substance

chlorantraniliprole

chlorantraniliprole

CO2 (%).
Maximum
within 120
days
Bound
residue
(%).Maximum
within 120
days.
Metabolites >
5 %.
Maximum
within 120
days. INEQW78
References

0.3
(25ºC)/1,22(35ºC)
(365 days)

chlorantraniliprole
0.17

7,08 (25ºC)/5,31
(35ºC) (365 days)

2.83

6,42 (25ºC)/3,85
(35ºC)

8,83
(25ºC)/5
(35ºC)

8,26 %
(25ºC)/14,68 %
(35ºC) (365 days)

26.68

4,66(25ºC)/10,47
(35ºC)

8,15
9,46 (25ºC)/33,47 (35ºC)
(25ºC)/17,06
(35ºC)

McCorquodale, G
& Addison, L
(2007) DuPont12779, rev No. 1.

McCorquodal
e, G, Addison,
L. & Coyle
D.(2005)

McCorquodale, G,
& Mackie,
G.(2005) DuPont12780

McCorquod
ale, G, &
Mackie,
G.(2005)
DuPont12780

- (25ºC)/ -(35ºC)

Sassafras,
Sandy Silt
Loam, USA
chlorantraniliprole
- (25ºC)
/0,55 (35ºC)

Lleida, Clay loam, Spain
chlorantraniliprole
1,01 (25ºC)/ 1,76 (35ºC)

8,15 (25ºC)/8,11 (35ºC)

McCorquodale, G, &
Mackie, G.(2005) DuPont12780

*British Standard BS 3882:1994 textural classification system
# DT90 values extrapolated beyond duration of Study.
*FOMC kinetics
Table 7.2: Detailed overview of the degradation studies on active substance with aerobic soils,
different temperature and soil viability.
Cajon soil,
Cajon soil,
Lleida, Silty clay Lleida, Silty clay
Sandy loam,
Sandy loam,
loam, Spain
loam, Spain
USA
USA
Substance
Chlorantraniliprole Chlorantraniliprole Chlorantraniliprole Chlorantraniliprole
Sterile/nonSterile/nonAerobic/
sterile
sterile
sterile/nonsterile
34
25
34
Temperature 25
(°C)
Study
120
120 (119 for
120
120 (119 for
Duration,
sterile)
sterile)
days
Sand (%)
72
72
14
14
Silt (%)
20
20
50
50
Clay (%)
8
8
36
36
pH
7.7
7.7
6.6
6.6
Organic
0.6
0.6
2.3
2.3
Carbon (%)
MWHC
21.4
21.4
33.3
33.3
(g/100 g soil)
% MWHC
50
50
50
50
Microbial
Not stated
Not stated
Not stated
Not stated
biomass
DT50, days
1180
103/234
323
118/125
DT90, days
3910
343/777
1070
393/414
Sterile: no
Sterile: no
0.45
CO2 (%).
1,46
amount was
amount was
Maximum
detected.
detected.
within 120
Non-sterile: 0.69
Non-sterile: 0.97
days
Sterile: 0.42-7.16
Sterile: 0.2-6.24
0.30-5.83
Bound
0.25-5.73
Non-sterile: 0.32Non-sterile: 0.19residue
11.34
7.70
(%).Maximum
within 120
days
Sterile: INMetabolites > IN-EQW78 (6,61
IN-EQW78 (11.97 Sterile: : IN5 %.
%)
EQW78 (42,80 %) %)
EQW78 (39,26 %)
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Substance
Maximum
within 120
days

References

Cajon soil,
Sandy loam,
USA
Chlorantraniliprole

Cajon soil,
Lleida, Silty clay
Sandy loam,
loam, Spain
USA
Chlorantraniliprole Chlorantraniliprole
IN-ECD7 (7,25 %)
Non-sterile: INEQW78 (18,40 %)
IN-ECD7 (6,11 %)

Lleida, Silty clay
loam, Spain
Chlorantraniliprole
IN-ECD7 (6,42 %)
Non-sterile: INEQW78 (33,02 %)

Effect of temperature and soil viability on the rate of degradation of 14C-DPXE2Y45 in two aerobic soils. Berg & Singles (2006) DuPont 14622, rev No 1.

IN-EQW78 is the main metabolite expected in the soil environment (occurs at >
10%AR). IN-ECD73, IN-F6L99 and IN-GAZ70 may occur in lower concentrations (<
5%AR). These four metabolites adequately characterize the degradation of
chlorantraniliprole in soil.
Table 7.3: Degradation of IN-EQW78 and IN-ECD73

.

Photolysis in soil

Photolysis contributes to the overall degradation of the compound in soils. The DT50
was calculated to be 43 days, (dark control=416 d) corresponding to a DT50env of 129
sunlight equivalent days (30-50ºN, 75% of midsummer peak irradiation intensity, 12 hr
sunlight per day). The photodegradation of chlorantraniliprole was investigated on nonsterile loam soil (Marietta, pH 6.7, org. C 0.5 %, Mississippi USA). The temperature of
the soil thin layers was maintained at 25 ± 1 ºC while the samples were continuously
irradiated for up to 15 days with simulated sunlight (xenon arc). The mass balance
averaged 95.95% (range 92.7 to 99.2% AR) and 100.10% (96.3 to 107.04% AR) of the
applied radioactivity (AR) in the irradiated and non-irradiated samples respectively. On
day 15, chlorantraniliprole accounted for 72.1% AR in the irradiated samples. In control
samples, chlorantraniliprole accounted for 90.4%AR. The DT50 and DT90 values were
calculated using non-linear first-order kinetics (SFO) and are presented below (Chapleo
& Coyle (2004) DuPont-12778):

In the irradiated soil samples, degradation of chlorantraniliprole led to the formation of
multiple degradation products, all at low levels. At least 17 minor products were
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detected, each accounting for no more than 2.73% AR, but reaching a maximum
combined conc. of 14.17% AR by Day 15.
Field dissipation

The degradation of chlorantraniliprole is moderate to low with DT50 ranging from 82 d
to 611 days when exhaustive residues are used in the kinetic analyses (geomean=288
d). When conventional residues are used, shorter degradation times were observed,
DT50 ranging from 63 to 247 days (geomean=144 d). DT90 was ranging from 403 to
2030 days, depending of the method of extraction. However, the DT90 values are
extrapolated beyond the duration of the study and must be regarded as uncertain even
though they give a certain indication. All the values were originally calculated with
Simple First order one compartment kinetic model (SFO) (table 7.4 and 7.5). A bi-phasic
dissipation pattern of chlorantraniliprole was observed in three of the field trials, with a
rapid initial decline of residues and a second slower decline phase. The applicant has
performed a kinetic evaluation of the field studies where the field data has been
normalised to 20ºC and 100 % field capacity (pF2) and some of the field trials were
recalculated and two endpoints were calculated: One persistence degradation endpoints
(DegT50 for PECsoil) and one modelling endpoint (Huber, A. (2006 DuPont-18938, table
7.6). Deg T50 (worstcase)=540 days. Modelling endpoint for FOCUSsw step 1 and 2= 204
days (geomean for both exhaustive and conventional).
A total of 26 field studies were conducted in USA, Canada and Europe. Only EU field
trails are considered in this report. Eight bare soil dissipation trials were performed in
Europe in 2003. (table 7.6, and table 7.7). In all studies, minimal downward movement of
the test substance and its degradation products, coupled with low vapour pressure and
lack of opportunity for run-off assured that the observed decline of the parent material in
these trials was due to degradation. The soils and the climate are described in table 7.6.
The field soil extraction method was conducted using two extraction methods:
Conventional (aqueous/organic extraction in dilute acid) and Exhaustive
(aqueous/organic extraction in concentrated acid at 60 ºC). The decline in
chlorantraniliprole was accompanied by an increase in the amounts of degradation
products. The maximum concentration of IN-EQW78 ranged from 2.4-29.3 % of the Day
0 residues, the maximum concentration of IN-ECD73 ranged from 2.5-10.3 % of the Day
0 residues, the maximum concentration of IN-GAZ70 ranged from 0.6-3.6 % of the Day
0 residues and the maximum concentration of IN-F6L99 (analyzed in selected samples
only at two sites) ranged from 2-4 % of the Day 0 residues. Additional metabolites,
known to contribute to the material loss were not monitored because they were not
anticipated to show >5% of the applied material. The residues showed low potential for
mobility. The majority of the residue at the sites was found in the top 50 cm of soil. When
detectable residues were found in the lowest depth segment (70-90 cm) they generally
occurred at later time points and were less than 0.7 of the applied amount.
Some of the field trials are more relevant for Norwegian conditions than the others. The
Polish Suchozebry is most relevant for our conditions and the others give us an
indication even though the temperature is too high and In some of the field areas the
precipitation is much higher too (table 7.7).

Table 7.4: Summary of field dissipation studies performed with chlorantraniliprole.
Los Palacios y
Nuits-St-Georges, Nambsheim,
Crespelano, Italy.
Villafranca, Spain. France.
France.
Substance and application
Coragen 20 SC,
Coragen 20 SC,
Coragen 20 SC,
Coragen 20 SC,
rate
300 g ai/ha.
300 g ai/ha.
300 g ai/ha.
300 g ai/ha.
Duration (days)
549
551
543
553
soil type
Sandy loam
Silt loam
Silt loam
Silt loam
Sand (%)
76
10
16
26
Silt (%)
12
64
62
50
Clay (%)
12
26
22
24
pH
8.1
7.7
7.9
8.1
Org. C (%)
0.6
2.4
1.6
1.2
2.7-23.8
2.1-23.0
1.0-27.7
Average Monthly Temperature 10.9-27.0
a
Range . (°C) during study
period.
Sum precipitation (mm) during
991.6
1256.1
740.9
1316.8
study period / monthly average
DT50, best fit
Conventional 121
247
63
229
Field site
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(unnormalised)
days

extractable
Exhaustive
extractable
DT90, days
Conventiona
extractable
Exhaustive
extractable
Relevance for Norway
References
a

362

82

435

403

821

1502

525

753

1203

1020

762

Yes/No
Old, J. (2006,
DuPont-12787)

Yes/No
Old, J. (2006,
DuPont-12791)

Yes/No
Old, J. (2006,
DuPont-12792)

Old, J. (2006,
DuPont-12793)

Average of monthly minimum and maximum temperature.
Table 7.5: Summary of field dissipation studies performed with chlorantraniliprole.
Lleida, Alpicat,
Vittoria, Italy
Suchozebry, Poland Goch, Germany.
Spain.
Coragen 35 WG, 300 Coragen 35 WG, 300 Coragen 35 WG, 300 Coragen 35 WG, 300
g ai/ha.
g ai/ha.
gai/ha.
gai/ha.
545
539
481
537
Silty clay loam
Sandy loam
Sandy loam
Silt loam
14
81
70
29
54
6
20
60
32
13
10
10
8
8.3
5.5
6.4
2.6
0.6
0.8
1.6
2.0-24.4
8.0-25.4
-3.9-19.7
1.8-18.9

Field site

Substance and
application rate
Duration (days)
soil type
Sand (%)
Silt (%)
Clay (%)
pH
Org. C (%)
Average Monthly
a
Temperature Range .
(°C) during study
period.
Sum precipitation
(mm) during study
period / monthly
average
DT50,
Exhaustive
days
Extract
DT90,
Exhaustive
days
Extract
Relevance for Norway
References
a

227

697.0

2688.4

600.1

1282.2

163

540

361

504

543

1793

1200

1674

Yes/No
Duncan, P (2006a
DuPont-14441)

Yes/No
Duncan, P (2006
DuPont-14442)

Yes
Duncan, P (2006d
DuPont-14443)

Duncan, P (2006c
DuPont-14444)

Average of monthly minimum and maximum temperature.

Goch

Table 7.6: Summary of field degradation endpoints for chlorantraniliprole
Persistence endpoints and PECsoil
Modelling endpoints
DegT50
DegT90
Kinetic model
Normalised
Kinetic model
(days)
(days)
DegT50
(days)
122
404
SFO
123
SFO
226
752
SFO
204
SFO
248
822
SFO
151
SFO
362
1204
SFO
210
SFO
77
969
HS
163
SFO
435
1445
SFO
289
SFO
63
1502
DFOP
154
DFOP#
82
1020
HS
223
DFOP#
489
1624
SFO
285
SFO

Conventional
Exhaustive
Conventional
Exhaustive
Conventional
Exhaustive
Conventional
Exhaustive
Exhaustive

Suchozebry

354

1175

SFO

142

SFO

Exhaustive

Vittoria

540

1793

SFO

561

SFO

Exhaustive

Lleida

156

884

HS

130

SFO

Exhaustive

Field study

Los Palacios
Nuits-StGeorges
Crespelano
Nambsheim

Table 7.7: Climate data from Ås and Værnes. Based on data from 1961-1990.
Annual

Extraction
method

Coragen - chlorantraniliprole

Page 7-7

Ås

Temp. (°C)

Værnes

Precipitation
(mm)
Temp. (°C)
Precipitation
(mm)

(monthly
average)
5,3

April- Sept.

Oct. - March

785 (65,4)

11,8
(average)
421

-1,2
(average)
364

5,0
892 (74,3)

10,3
464

-0,3
428

The applicant describes how they were calculating higher tier PEC values for STEP 3
and 4 and for groundwater in the following way: “Table 7.6 shows DegT50 values which
were calculated with the fitting program Model Maker . In most cases it appeared
however that these ‘standard’ field DT50 values are not reflective of the true degradation
and transport behaviour of chlorantraniliprole, because the compound is subject to
kinetic sorption processes. The inclusion of kinetic sorption processes in risk
assessments for pesticides under EU Directive 91/414 EEC is a relatively new
development, which has only recently been described in pertinent guidance documents.
After consultation with the Rapporteur Member State Ireland and the peer reviewing
countries Austria, The Netherlands, United Kingdom and Finland, a new assessment
was performed in which the leaching model FOCUS PEARL was used with standard
input parameters to derive normalized field DT50 values. The kinetic sorption module was
not used in this new assessment. The respective half-lives are thus determined by
running the model several times with different DT50 values and eventually selecting the
value that resulted in the best fit between simulated and observed residue in the total
soil profile. In line with the guidance of FOCUS kinetics the lowest error level (in %) of
the chi-square test determined the best fit. FOCUS PEARL is run on the basis of singlefirst-order degradation half-life, a reference temperature of 20°C and optimal moisture
conditions equivalent to pF 2. As a result all DT50 values represent normalized, SFODT50 values at FOCUS reference conditions. All other parameters such as e.g., the KOM
value remained constant throughout the runs. The defensibility of the best-fit DT50 values
was checked by comparing simulated and observed residue levels in different soil
layers. In most cases the leaching model was able to reproduce observed residue layers
in deeper soil layers. Additional runs revealed however that the use of site-specific
kinetic sorption parameters often resulted in a significant improvement of the simulation
results. It is therefore concluded that standard field DT50 values, even when determined
with FOCUS PEARL, tend to overestimate leaching in deeper soil layers. Nevertheless
the new DT50 values, derived with FOCUS PEARL, allow for a more realistic simulation
of the leaching behavior compared to geometric mean laboratory half-lives or field DT50
values that are fitted by means of standard fitting programs such as Model Maker.

“
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“Field soil accumulation studies were conducted at 4 sites in Europe, at Los Palacios y
Villafranca and Alpicat (Lleida), Spain, Saint-Étienne-des-Ouillières, France and GochNierswalde, Germany beginning in 2004. The interim results following 2-4 applications
through 2005-2006 (3 sites) and one application (one site) are followed. Decline of the
parent material observed in these studies was due to crop interception and degradation
since the study design minimized losses due to run-off, volatilization and leaching. Due
to higher single application rates these trials are likely to produce higher soil residues
than would be expected when application is made according to the proposed GAP.
The decline in chlorantraniliprole was accompanied by an increase in the amounts of
degradation products. IN-EQW78 was observed at >5% of applied cumulative parent
only at the two sites in Spain, whereas IN-ECD78 and IN-GAZ70 were observed under
5% at all sites. Residues of chlorantraniliprole, IN-EQW78, IN-ECD73, and IN-GAZ70
showed generally low potential for mobility. The highest residue concentrations of all
analytes were in the 0-5 cm depth segment at every sampling for every analyte, with one
exception, where residues in the 0-5 and 5-15 cm depth segments were equivalent. The
chlorantraniliprole concentrations in soil ranged from one-fourth to two-thirds of the
cumulative applied parent after 2-4 applications, when applied to crops under normal
agronomic conditions. This suggests that approximately one-third to three-fourths of
applied chlorantraniliprole per hectare had degraded, was intercepted by a crop or
otherwise dissipated over the 1.5-2 years since the initial application. The interim results
do not permit a definitive assessment of the accumulation potential of chlorantraniliprole
in soil when applied to crops under normal agronomic conditions. However, results from
Los Palacios y Villafranca suggest that the chlorantraniliprole soil residues are
approaching the plateau concentration at this site following four applications”. (Strek,
H.J., 2006)
The Norwegian Food Safety Authority has used the Finnish PEC soil calculator for
assessment of the potential for the accumulation. DT50 (geomean=388 days) from the
laboratory study was used with application every third year (2x20 g/ha (50 %
interception)). It seems like a plataue was never reached during 20 year. The highest
concentration was 0.11 µg/l after 20 years.
Table 7.8: PEC soil values during 20 year with application every third year.

concentration (mg/kg) in soil 0-5 cm

Chlorantraniliprole
0,12
0,10
0,08
0,06
0,04
0,02
0,00
-79

-81

7.1.2
Sorption

-83

-85

-87

-89

-91

-93

-95

-97

Sorption and mobility in soil

According to one study the sorption of chlorantraniliprole to soil can be classified as
medium high with Kf: 0.6334- 9.158 (average 2.95) and Koc: 244-464 (362). Average
1/n=0.95 (table 7.9). The Freundlich adsorption/desorption plots showed good linearity,
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with slopes generally close to unity indicating both adsorption and desorption was
linearly proportional to soil concentrartion over the range tested. Adsorption was
generally correlated with the % OC, % clay and clay type for the soils tests. There was
no correlation with pH. The percent of chlorantraniliprole adsorped to soil generally
remained the same with increasing test substance concentration. Desorption was
performed at the highest test concentration only. Desorption was inversely correlated to
% OC in soils, with higher % OC leading to less desorption of the test substance. It is a
clear time dependent sorption (table 7.10). The tested soils are relevant according to
Guidelines for sorption. Another sorption study of chlorantraniliprole were carried out on
twenty-two different soils from Europe, North and South America and Asia (Table 7.10,
Mattson, S.L.., 2006 DuPont-14626, rev.No.1). The sorption is in the same order as in
the first study. The adsorption coefficients, Kf average values, for the metabolites are:
IN-EQW78=122.9, IN-ECD73=429.2, IN-F6L99=0.93 and IN-GAZ70=110.0 (table 7.11
to 7.14). This indicate very high adsorption except for IN-F6L99 which the adsorption is
low.
Table 7.9: Sorption of chlorantraniliprole in soil.
Los
JudsonMarietta
Tifton
Crespelano
Palacios
Nodaway
sandy
loamy
loam/Italy
loamy
silty clay
loam/USA
sand/USA
sand/Spain loam/USA
Sand (%)
80
10
56
85
30
Silt (%)
10
62
26
9
48
Clay (%)
10
28
18
6
22
pH
7.7
5.7
6.7
5.9
7.7
Org. C. (%)
0.5
1.7
0.6
0.2
1.3
Kf (ads)
1.2221
9.158
1.3602
0.6334
2.341
Koc (ads)
244
464
447
402
255
1/n (ads)
1.0028
1.0434
0.8485
0.937
0.9256
Kf (des)
n.d
n.d
n.d
n.d
n.d
Koc (des)
n.d
n.d
n.d
n.d
n.d
References
Lowrie, Lynn and Coyle, 2005 DuPont-14445 revision no. 1
Table 7.10: Aged Sorption (time dependent sorption) of chlorantraniliprole in soil.
Cajon loam (USA) Hidalgo clay (USA) Penn silt loam (USA)
Sand (%)
52
42
24
Silt (%)
40
24
58
Clay (%)
8
34
18
pH (0,01 M CaCl2) 7,6
7,8
6,0
Org. C. (%)
0,4
0,5
1,2
Kd (ads)
0,93
0,84
4,0
Kd aged dag 21
2,4
1,8
14,7
Kd aged ved studiets slutt 3,6 (day 119)
2,7 (day 91)
16,6 (day 112)
Koc (ads)
231
162
328
Koc aged dag 21
590
346
1205
Koc aged ved studiets slutt 885 (day 119)
519 (day 91)
1361 (day 112)
References
Singles & Berg, 2005 DuPont 14628
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Table 7.11: Adsorption and desorption constants of chlorantraniliprole.

Table 7.12: Soil adsorption of metabolite IN-EQW78

Metabolite: IN-EQW78 (Study
14625)
Soil type
Los Palacios loamy
sand/Spain
Judson-Nodaway silty
clay loam/USA
Marietta sandy
loam/USA
Tifton loamy
sand/USA
Crespelano loam/Italy
Arithmetic mean
pH dependence (yes or no)

Soil pH
(water)

Kd (mL/g)

OC%

KOC
(mL/g)

Kf (mL/g)

Kfoc
(mL/g)

1/n

0.8

7.7

59.7

7,468

36.0

4,499

0.8961

1.8

5.7

345.1

19,170

400.8

22,265

1.0296

0.5

6.7

111.0

22,196

63.3

12,660

0.8954

0.3

5.9

38.6

12,860

22.2

7,401

0.8800

1.3

7.7

163.3

12,561

92.4

7,110

0.9004

143.5

14,851

122.9

10,787

0.9203

No
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Table 7.13: Soil adsorption of metabolite IN-ECD73

Metabolite: IN-ECD73 (Study
14627)
Soil type

Los Palacios loamy
sand/Spain
Judson-Nodaway silty
clay loam/USA
Marietta sandy
loam/USA
Tifton loamy
sand/USA
Crespelano loam/Italy

Soil pH
(water)

Kd (mL/g)

OC%

KOC
(mL/g)

Kf (mL/g)

Kfoc
(mL/g)

1/n

0.8

7.7

207

25,925

79.7

9,966

0.86

1.8

5.7

1053

58,495

1782.8

99,044

1.09

0.5

6.7

289

57,760

67.1

13,410

0.78

0.3

5.9

152

50,700

39.7

13,221

0.77

1.3

7.7

357

27,485

176.9

13,604

0.89

412

44,073

429.2
No

29,849

0.88

KOC
(mL/g)

Kf (mL/g)

Kfoc
(mL/g)

1/n

Arithmetic mean
pH dependence (yes or no)

Table 7.14: Soil adsorption of metabolite IN-F6L99

Metabolite: IN-F6L99 (Study
14835)
Soil type
Los Palacios loamy
sand/Spain
Judson-Nodaway silty
clay loam/USA
Marietta sandy
loam/USA
Tifton loamy
sand/USA
Crespelano loam/Italy

Soil pH
(water)

Kd (mL/g)

OC%
0.8

7.7

1.30

162

0.80

100

0.8892

1.8

5.7

2.61

145

1.62

90

0.8995

0.5

6.7

0.64

128

0.41

82

0.8898

0.3

5.9

2.09

698

1.34

448

0.9035

1.3

7.7

0.67

51

0.45

35

0.9045

1.46

237

0.93

151

0.8973

Arithmetic mean
pH dependence (yes or no)

No

Table 7.15: Soil adsorption of metabolite IN-GAZ70

Column, fresh

Not required.

Column, aged

A study demonstrate that the aged residues of the compound in soil have decreased
mobility (Singles & Berg, 2006 DuPont 14624, Table 7.15 and 7.16). Chlorantraniliprole
(BC-label) was applied to 3 soils after one of the following treatments:
1. Immediately after application of chlorantraniliprole to soil (fresh spike), soil aged for 90
days - at approximately 35oC (aged soil).
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2. Aged soil after extraction of the readily extractable residues (post-extraction soil).
The treated soil was applied to the top of the Myakka sand column (30 cm height, i.d.
5.6 cm) and eluted with 0.01 M CaCl2. The Myakka sand (USA, 0.4% organic matter)
represents a worst-case soil for leaching. Elution (mm): Volumes greater than 600 mL,
equivalent to >324 mm of rainfall.
The elution volume used was sufficient to elute at least 95% of the applied radioactivity
of a highly mobile compound (saccharin) applied directly to a Myakka sand Column.
Table 7.16: Analysis of soil residue post ageing (soil residues preleaching):
Applied Radioactivitya
Goch soil
Lleida soil
Extractable Radioactivity
Chlorantraniliprole
66.4
44,3
IN-EQW78
6.3
21.5
IN-ECD73
2.1
3.2
Othersb
1.7
3.1
References
Singles & Berg, 2006 DuPont 14624
a
Based on combustions of fresh soil spikes for each soil%.
b
Sum of unidentified radioactivity
Component

Penn soil
41.1
4.1
1.6
1.8

In each soil, chlorantraniliprole was most mobile in the fresh spiked sample.
Table 7.17: %distribution of radioactivity after column elution.

Lysimeter

Not performed

Residue in surface/groundwater
No data are available.
Other countries:

No data are available.

7.1.3
Hydrolysis

Degradation in water

Chlorantraniliprole is stable at pH 4 and 7. At pH 9 the active ingredient hydrolyses to
IN-EQW78 (DT50=10 days at 25ºC) which is stable to hydrolysis and will not revert back
to the parent molecule (Chapleo, Paterson & White, 2004 DuPont-12782 Rev. No 1).

Photolysis in water Photolysis is an important degradation pathway for Chlorantraniliprole compared to the
degradation/dissipation in water (MacDonald & Goyle, 2007 DuPont-12783)
Experimental conditions: Xenon arc lamp (300-800 nm).
DT50: 0.37 d in pH 7 buffer (SFO, r2 = 0.995).
DT50: 0.31 d in natural water (SFO, r2 = 0.986).
Degradation rates expressed in natural sunlight days (55° 57’N, Tranent, Scotland)
DT50: 0.7 d in pH 7 buffer
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DT50: 0.6 d in natural water
Table 7.18: % Metabolite formation in an irradiated (Xe arc lamp) pH 7 buffer solution and in
sterile natural water:

System
pH 7 buffer (BC label)
pH 7 buffer (PC label)
Nat. water (BC label)
Nat. water (PC label)

Maximum
formation (%AR)
IN-LBA22
52.8
49.1
3.4
2.9

IN-LBA23
40.8
38.6
51.4
46.8

IN-LBA24
88.2
90.2
89.3
94.4

Table 7.19: Degradation times of photolysis metabolites

System

DT50 (d) at 25ºC
IN-LBA22 IN-LBA23

pH 7 buffer (BC label)
0.9
pH 7 buffer (PC label)
Nat. water (BC label)
Nat. water (PC label)
*Unreliable parameter (failed the t-test)

IN-LBA24

1.5

Stable

0.5

*

Easily degradable

Chlorantraniliprole is not easily degradable (Hargreaves & Murphy, 2006 DuPont17176).

Water/sediment

The degradation of chlorantraniliprole for the whole system can be classified as
moderate fast with DT50: 125 - 231 days (system values), geometric mean 170 days.
DT90: 414-768 days. The DT90 values are extrapolated beyond the duration of the
studies (100 days) and therefore they must be regarded as uncertain even though they
give a certain indication. The mineralization is slow and per cent non-extractable
residues in sediment after 100 days are 4.6 – 5. The dissipation from water from both
systems was rapid. Dissipation from the total system was much slower and there are
strong indications that active substance quickly translocate to sediment. Up to ten
metabolites were observed in minor consentrations and the only significant of them was
IN-EQW78 (sediment only) The degradation of the metabolite IN-EQW78 for the whole
system can be classified as low with DT50: 121 - 680 days (system values), geometric
mean 287 days. DT90: 402-2260 days. SFO have been used in all the calculations.
Table 7.20: Degradation/dissipation of Chlorantraniliprole in water/sediment.
Sand (France)
Loam (UK)
Aerobic/anaerobic
aerobic
Aerobic
Temperature (°C)
25
25
Study Duration, days
100
100
Sand (%)*
90
25
Silt (%)*
6
49
Clay (%)*
3.9
26
pH (water)
6.7
7.8
Organic C. (%)
1.8
7.7
DT50 (water)
38
8.5
DT90 (water)
127§
78.7
DT50 (sediment)
Not calculated
DT90 (sediment)
DT50 (whole system)
231
125
DT90 (whole system)
768§
414§
CO2 (%) Maximum
0.15
0.53
within 100 days
Bound residue
7.42 at 75 d
5.06 at 100 d
Maximum within 100
days
Metabolites > 5 %
14.5
30
Maximum within 100
days (IN-EQW78)
References
Lynn & McCorquodale, 2005 DuPont-12781
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*British standard
Denotes values extrapolated beyond study duration (100 days)

§

Table 7.21 Degradation/dissipation of the metabolite IN-EQW78 in water/sediment.
Sand (France)
Loam (UK)
Aerobic/anaerobic
aerobic
Aerobic
Temperature (°C)
25
25
Sand (%)*
90
25
Silt (%)*
6
49
Clay (%)*
3.9
26
pH (water)
6.7
7.8
Organic C. (%)
1.8
7.7
DT50 (sediment)
680
121
DT90 (sediment)
2260X
402 X
DT50 (water)
Not calculated
DT90 (water)
DT50 (whole system)§ 680
121
DT90 (whole system) § 2260X
402 X
References
Lynn & McCorquodale, 2005 DuPont-12781

*British standard
Denotes values extrapolated beyond study duration (100 days)

§

7.1.4

Fate and behaviour in air

Photolysis in air

No data.is submitted.

Degradation in air

DT50 of about 23 hours (Atkinson method, AOPWIN v 1.83

Vaporization

Low vapour pressure and Henry’s law constant indicate a low potential for volatilisation
from soil under practical conditions of use. Based on these values and a estimation
method developed by Lyman et al (1982) it can be predicted that < 0.01% of applied
chlorantraniliprole would be lost from a treated field into the air within 24 hours.

7.2

Exposure assessment

Soil

PIEC (predicted initial environmental concentration) in soil after the application of 2x40 g
active substance/ha is 0.05 mg/kg. The calculations are based on the following
assumptions: (DT50=1378 (worst case), 2 applications and 50% interception). In the
DAR (Ecotoxicology, E1) calculated PEC max was 0.278 after 20 annual applications
(DT50= 1378 and 70% interception).

Groundwater

The simulations were performed with FOCUS PELMO 3.3.2 and FOCUS PEARL 3.3.3.
All the 9 FOCUS scenarios were run.
Table 7.22: Input-parameters for FOCUS groundwater modelling (PECgw).
Application rate:

2 x 60 g ai/ha

Interval:

14 days

First day of treatment:

June, BBCH 70-87.

Plant cover:

70% at each application

Crop:

Pome fruit

Plant uptake:

0

Correction for temperature and soil
moisture:

enabled

Active substance
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Half life (d):

Tier 1: 204 (geomean n=8, field data
(20ºC/pF2). Tier 2a: 138 (geomean
n=8, field data (20ºC/pF2). Tier 2b:
120 (median, field data (20ºC/pF2).
Tier 3, 4: 74 (geomean, field data
(20ºC/pF2).

Kfoc:

301

1/n:

0.95
IN-F9N04

Results:

Half life (d):

204, 138, 120, 120, 74

Kfoc:

301

1/n:

0.95

Maximum in soil degradation study (%):

19.3

Formation fraction:

0.28

Tier 1 simulations used the geometric mean field DT50 (204 d) was used. FOCUS
PELMO: Safe use was identified for Jokionen, Porto and Sevilla. For the other 6
scenarios PECgw was between 0.4 and 0.87 µg/l. FOCUS PEARL: Safe use was
identified for Porto. For the other 8 scenarios PECgw was between 0.4 and 0.84 µg/l .All
metabolites except IN-F9N04 showed 80th percentile concentrations <0.1 µg/l. For INF9N04 PECgw was between 0.11 and 0.45 µg/l.
Tier 2 A: A geometric mean field DT50 (138 d) was used on the basis of FOCUS PEARL
simulations of each field study (table 7.6 and table 8). Safe use was identified for
Jokionen and Porto with PEARL. Calculated PECgw was between 0.13 and 0.4 µg/l in
the other scenarios. For IN-F9N04 it was identified safe use for the same two scenarios
and the calculated PECgw was between 0.103 and 0.22 µg/l.
Tier 2 B: The simulations were conducted with the median field DT50 (120 d). Safe use
was identified for Kremsmunster, Okehampton and Sevilla. In the other scenarios PECgw
was still > 0.1 µg/l.
Tier 3: Kinetic sorption processes were simulated. The simulations were only performed
with FOCUS PEARL 3.3.3 since PELMO is limited to the simulation of equilibrium
sorption processes. The PECgw was below 0.1 µg/l in all scenarios after considering
kinetic sorption processes in Tier 3. IN-F9N04 exceeded the threshold value, 0.1 µg/l in
Piacenza.
Tier 4: Kinetic sorption processes were simulated for IN-F9N04 also. The results was
PECgw < 0.1 µg/l.

Surface water

The transport of chlorantraniliprole and its metabolites into surface water bodies was
assessed by means of FOCUS SW scenarios (Huber, A (2008)). The assessment
started with the assumption of a worst-case loading in Step 1 and was subsequently
refined in Step 1,2,3 and 4. All simulation runs were based on the maximum application
rates of the compound in pome in the EU (2x60 g a.s./ha). In Norway the maximum
application rate is lower in pome (2x40 g a.s./ha). It will therefore be necessary to run
simulations later with correct application rates (an appendix will be worked out). Input
parameters for chlorantraniliprole are summarized in Table 7.24 and the most relevant
results are summarized in Table 7.26.
Table 7.23: Data on the number of applications, application rates, crops etc,used in surface water
modelling.
Application rate
2x 60 g ai/ha
Crop
pome
Time of applications
June
Plant uptake
50 “average” (FOCUS Step 1 + 2)
“Wash off” factor
STEP 1,2 and 3 (default): 0.5/cm (PRZM) and
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0.05/mm (MACRO).
STEP 4 (refined): 0.015/cm (PRZM) and 0.0015
/mm (MACRO)
Table 7.24: Input parameters for the different steps of the FOCUS surface water modelling (PECsw,
PECsed)
A.s.
1&2
3
FOCUS surface water step
Molecular weight [g mol-1]
483.15
Water solubility [mg L-1]; 20 °C
0.88
Vapour pressure [Pa]
6.3 x 10-12
KFOC [L kg-1]
301
1/n
0.95
DT50 on crop [days]
DT50 soil [days] (Step 1, geomean)
597 (lab. 20ºC/pF2)
(Step 2, geomean)
597 (lab. 20ºC/pF2)
(Step 3a, geomean)
204 (field, 20ºC/pF2)
(Step 3b, geomean)
138 (field, 20ºC/pF2)
(Step 4, geomean)
138 (field, 20ºC/pF2)
DT50 whole system [days] (Step 1,
343 (20ºC)
worst case)
DT50 water [days] (Step 2, 3 and 4,
1000 (20ºC)
default worst case)
DT50 sediment [days] (Steo 2,3 and
343 (20ºC)
4, worst case for degrading
compartment)
The metabolite IN-LBA23
Molecular weight [g mol-1]
446.69
Water solubility [mg L-1]; 20 °C
0.88
Vapour pressure [Pa]
KFOC [L kg-1]
1760
1/n
DT50 on crop [days]
DT50 soil [days]
Not found in soil.
DT50 whole system [days]
1000
DT50 water [days]
1000
DT50 sediment [days]
1000
Maximum amount in soil [% AR]
Not found in soil.
Molar formation fraction
51.4
[% AR]
Maximum amount observed in
51.4
water/sediment [% AR]
Table 7.25: Summary of PEC calculated in step 1 and 2 for chlorantraniliprole. Application rate
of 2x60 g a.s./ha.
Scenario
STEP Max. PECsw (µg/L) Max. PECsed (µg/L)
Northern and Southern Europe
1
34.83
99.23
Northern Europe
2
5.49
15.40
Table 7.26: Summary of PEC-values for chlorantraniliprole,step 3, 2 applications.
Max. PECsed
Scenario
Surface water
Application
Max. PECSW
(µg/L)
(µg/L)
compartment
rate
(g a.s./ha)
D5 (DT50=204
Stream
2x 60
1.912
0.753
d)
D4 (DT50=204
Pond
2x 60
0.78
3.55
d)
D4 (DT50=138
Pond
2x60
0.581
2.610
d)
D5 (DT50=138
Stream
2x60
1.912
0.627
d)

PEC values
caused by
Spray drift
Drainflow
Drainflow
Spray drift

Table 7.27: Summary of PEC calculated in step 1 and 2 for metabolite IN-LBA23. Application
rate of 2x60 g a.s./ha.
Scenario
STEP Max. PECsw (µg/L) Max. PECsed (µg/L)
Northern and Southern Europe
1
1.5
8.1
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Scenario
Northern and Southern Europe
Northern Europe

STEP
1
2

Max. PECsw (µg/L)
1.5
1.5

Max. PECsed (µg/L)
8.1
5.4

Table 7.28: Summary of PEC-values for metabolite IN-LBA23 step 3,2 applications.
Scenario
Surface water
Application
Max. PECSW
Max. PECsed
compartment
rate
(µg/L)
(µg/L)
(g a.s./ha)
R3
Stream
2x 60
1.36
0.23
D3
Ditch
2x 60
1.098
0.642

Step 4

FOCUS (2001) and (2005) published guidance on mitigation options which can be
applied at Step 4 if Step 3 runs resulted in unacceptable PEC values It’s the case for
chlorantraniliprole. There are two kind of additional experimental data that allow higher
tier simulations at Step 4: ¨Foliar washoff coefficient and Buffer zones.
Washoff from plant surfaces is simulated using a relationship of pesticide mass on the
leave surface, a foliar washoff coefficient and daily rainfall amounts. Based on a
literature review of a large number of compounds it is suggested that washoff from
plants is a function of pesticide solubility in water. For foliar washoff coefficient
(FEXTRC=0.016xSOL0.3832, where SOL =pest solubility in water) there are stated default
values of 0.5/cm for PRZM and 0.05/mm for MACRO. Based on the equation for
FEXTRC these values correspond to a pesticide solubility of 8000 mg/L.
Chlorantraniliprole has not so high water solubility (0.88 mg/L). The refined foliar washoff
coefficient (FEXTRC) would therefore be 0.015/cm and 0.0015/mm in PRZM and
MACRO respectively. This washoff behaviour was also measured for pepper and apple
leaves (Singles and Berg (2006,DuPont-16595) and the calculated average extraction
coefficients were in the same range as the calculated FEXTRC.
Buffer zones. Spray drift is the main route of entry of chlorantraniliprole in pome fruit. As
a consequence different buffer widths (20 m) were tested with regard to the mitigating
effect on pesticide entries into the adjacent water body. The refinements were in
accordance with the recommendations of FOCUS (2001) (Huber et al, 2009 DuPont19493)
Table 7.29 Summary of PEC-values for chlorantraniliprole,step 4, 2 applications and 20 m
buffer widths.
Scenario
Surface water
Application
Max. PECSW
Max. PECsed
compartment
rate
(µg/L)
(µg/L)
(g a.s./ha)
R2
Stream
2x 60
0.455
0.225
D4
Ditch
2x 60
0.24
1.08
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Ecotoxicology

This assessment is based on documentation submitted by the applicant (referenced
with author and year) as well as Chlorantraniliprole - Draft Report and Proposed
Decision, 2008, Volume 1, Annex A “Project “Anna-Livia” Chlorantraniliprole, dec 2008
by Ireland (RMS) with Evaluating Authorities from Australia, UK, USA and Canada (Ø1)
Applied application rates result in a release of 2 x 4 g a.s./decare (daa) to the
environment.

Mammals

8.1

Chlorantraniliprole

8.1.1

Terrestrial organisms

Low acute toxicity, LD50: >2000 mg/kg bw/d, low reproductive toxicity, NOEC: 1199
mg/kg bw/d.
Test substance

Chlorantraniliprole
IN-EQW78
IN-ECD73
IN-FGL99
IN-LBA24
Chlorantraniliprole

Birds

Species

Type of
study

LD/LC50
(mg/kg
bw/d )

Rat
Rat
Mouse
Mouse
Rat
Rat

Acute
Acute
Acute
Acute
Acute
Reproduction

>5000
>2000
>2000
>2000
>2000

NOEL/
NOEC
(mg/kg
bw/d )

1199

Reference

Ø1
Ø1
Ø1
Ø1
Ø1
Ø1

Low acute oral toxicity, LD50: >2250 mg/kg bw/d, low dietary toxicity, LC50: 1729
mg/kg bw/d, and moderate reproductive toxicity, NOEC: 10.1 mg/kg bw/d.
Test
substance

Species

Chlorantraniliprole

Northern
bobwhite quail
(Colinus
virginanus)
Northern
bobwhite quail
(Colinus
virginanus)
Northern
bobwhite quail
(Colinus
virginanus)
Mallard duck
(Anas
platyrhynchos)
Northern
bobwhite quail
(Colinus
virginanus)
Mallard duck
(Anas
platyrhynchos)

Metabolite
IN-EQW78
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole

Chlorantraniliprole

Type of LD/LC50
study
(mg/kg
bw/d)
>2250
Acute

NOEC
(mg/kg)

Reference

2250

IIA 8.1.1_01, Dupont14378: Gallagher &
Beavers, 2004a (Ø1)

Acute

>2250

2250

IIA 8.1.1_02, DuPont18859: Gallagher &
Beavers, 2006a (Ø1)

Dietary

>1729

5620

IIA 8.1.2_01, DuPont14379: Gallagher &
Beavers, 2004b (Ø1)

Dietary

>2431

5620

Reprod
uction

120*
10.1 mg/kg
bw/d

IIA 8.1.3_01, DuPont14380: Gallagher &
Beavers, 2004c
IIA 8.1.4_01, DuPont14383: Temple et al.,
2005 (Ø1)

Reprod
uction

500
62.1 mg /kg
bw/d

IIA 8.1.4_02, DuPont14384: Temple et al.,
2006

*The lowest reproductive NOEC for northern bobwhite quail at 120 mg a.s./kg was
based on shell thickness.
Bees

Low contact toxicity to bees, LD50:>104 µg/bee. Toxic to bees through oral
exposure, LD50:>4 µg/bee
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72-hr Contact LD50*

48-hr Oral LD50*

Dissolved in water: >0.005 ug
a.s./bee
Dissolved in acetone: >104 ug
a.s./bee

Dissolved in water: >0.0274
ug a.s./bee
Dissolved in acetone:>4 ug
a.s./bee

Reference

IIA 8.7.1_02,
DuPont17582:
Bocksch,
2005 (Ø1)
* Low water solubility of chlorantraniliprole (1 mg a.s./L) limited the maximum dose rates to be
tested. No sublethal effects were observed in bees when exposed to chlorantraniliprole at its
maximum concentration in water. When chlorantraniliprole was dissolved in acetone, the 48-hr
oral LD50 was determined to be greater than 104.1 μg a.s./bee and the 72-hr contact LD50 was
greater than 4.0 μg a.s./bee, the highest dose tested. Sublethal effects were observed
immediately after artificially high exposures, but all surviving bees recovered within 48 to 96 hrs.

Non-target arthropods
See the section on Plant Protection Product
Earthworms

Low acute toxicity of the active substance, LC50: >1000 mg/kg d.w. soil, low acute
toxicity of three metabolites and moderate acute toxicity of one metabolite (INFGL99). Low chronic toxicity for the metabolites, NOEC: 1000 mg/kg d.w. soil.
Test
substance
Chlorantraniliprole

Species

Exposure
Acute 14
days

EC/LC50 *
(mg/kg)
>1000 mg a.s./kg
d.w. soil

NOEC
(mg/kg)
1000 mg
a.s./kg
d.w. soil

Eisenia fetida

IN-EQW78

Eisenia fetida

Acute 14
days

>1000 mg a.s./kg
d.w. soil

1000 mg
a.s./kg
d.w. soil

IN-ECD73

Eisenia fetida

Acute 14
days

>1000 mg a.s./kg
d.w. soil

1000 mg
a.s./kg
d.w. soil

IN-GAZ70

Eisenia fetida

Acute 14
days

>1000 mg a.s./kg
d.w. soil

1000 mg
a.s./kg
d.w. soil

IN-F6L99

Eisenia fetida

Acute 14
days

632.5 mg a.s./kg
d.w. soil

250 mg
a.s./kg
d.w. soil

IN-EQW78

Eisenia fetida

Chronic 56
days

-

1000 mg
a.s./kg
d.w. soil

IN-ECD73

Eisenia fetida

Chronic 56
days

-

1000 mg
a.s./kg
d.w. soil

IN-GAZ70

Eisenia fetida

Chronic 56
days

-

1000 mg
a.s./kg
d.w. soil

Reference
IIA 8.9.1_01,
DuPont14398: Luhrs,
2004 (Ø1)
IIA 8.9.1_02,
DuPont15389: Luhrs,
2005a (Ø1)
IIA 8.9.1_03,
DuPont17091: Luhrs,
2005b (Ø1)
IIA 8.9.1_04,
DuPont17092: Luhrs,
2005c (Ø1)
IIA 8.9.1_05,
DuPont17631: Luhrs,
2005d (Ø1)
IIA 8.9.2_04,
DuPont17093: Luhrs,
2006a (Ø1)
IIA 8.9.2_03,
DuPont17632: Luhrs,
2006b (Ø1)
IIA 8.9.2_02,
DuPont17633: Luhrs,
2006c (Ø1)

*Values were not corrected for log pow >2 in the DAR (Ø1)

Other soil macroorganisms
High chronic toxicity to F. candida, NOEC: 0.39 mg/kg dw soil. Low toxicity to other
soil macroorganisms and low toxicity of metabolites, NOEC: 100 mg/kg dw soil.
Test
substance
Chlorantranilipr
ole

Species

Exposure

Folsomia
candida

Chronic 28
days

NOEC
(mg/kg)
0.39 mg
a.s./kg
d.w. soil

Reference
IIA 8.8.2.5_03, DuPont18730: Luhrs, 2006n (Ø1)
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Chlorantranilipr
ole

Hypoaspis
aculeifer

Chronic 16
days

IN-EQW78

Folsomia
candida

Chronic 28
days

IN-ECD73

Folsomia
candida

Chronic 28
days

IN-F6L99

Folsomia
candida

Chronic 28
days

IN-GAZ70

Folsomia
candida

Chronic 28
days

100 mg
a.s./kg
d.w. soil
100 mg
a.s./kg
d.w. soil
100 mg
a.s./kg
d.w. soil
100 mg
a.s./kg
d.w. soil
100 mg
a.s./kg
d.w. soil

Ø1
IIA 8.8.2.5_01, DuPont16531: Luhrs, 2006o (Ø1)
IIA 8.8.2.5_02, DuPont17083: Luhrs, 2006p (Ø1)
Ø1
IIA 8.8.2.5_04, DuPont17084: Luhrs, 2006m
(Ø1)

Microorganisms

The effects of chlorantraniliprole, formulations and metabolites on microbial mediated
carbon and nitrogen mineralization in soil were investigated in laboratory tests. No
significant effects > the 25% trigger were seen with the active substance, formulations
(DPX-E2Y45 35WG and DPX-E2Y45 20SC), or metabolites.(Ø1)

Terrestrial plants

Chlorantraniliprole has negligible toxicity to a range of terrestrial plants tested at 30 g
a.s./daa (Ø1)

8.1.2
Fish

Aquatic organisms

Low to moderate acute toxicity (96h LC50: >12 000->15 000 µg a.s./l). Slight
chronic toxicity (36-90d NOEC: 110-1280 mg a.s./l).
Test
substance
Chlorantraniliprole

Species

Exposure

LC50
(mg/l)
>13.8

NOEC
(mg/l)
13.8

Rainbow trout,
Oncorhynchus mykiss

Acute 96 h
(static)

Chlorantraniliprole

Bluegill sunfish,
Lepomis macrochirus

Acute 96 h
(static)

>15.1

15.1

Chlorantraniliprole

Channel Catfish,
Ictalurus punctatus

Acute 96 h
(static)
Limit test
Acute 96 h
(static)

>13.4

13.4

Chlorantraniliprole

Sheepshead minnow,
Cyprinodon variegatus,
juvenile

>12.0

12.0

Chlorantraniliprole
Chlorantraniliprole

Rainbow trout,
Oncorhynchus mykiss
Sheepshead minnow,
Cyprinodon variegatus

Early life
stage 90 d
Early life
stage 36 d

-

0.110

>10.1

1.28

Reference
Samel 2004
IIA
8.2.1.1_01
Samel 2004
IIA
8.2.1.2_01
Turner 2004
IIA
8.2.1.2_03
Boeri et al.
2004
IIA
8.11.1_01
Samel 2004
IIA 8.2.4_01
Ward et al.
2004
IIA 8.2.4_02

Bioconcentration

Chlorantraniliprole shows a moderate potential for bioconcentration. In a
bioaccumulation study, bluegill sunfish (Lepomis macrochirus) were exposed for 14
days to 0.0132 and 0.138 mg DPX-E2Y45/l followed by a 21 to 28 day depuration
period. The average whole fish BCF was 13-15 at steady state. Rapid depuration
occurred and began before exposure ended, suggesting that fish rapidly metabolise
DPX-E2Y45 (CT50: 1.5 days, CT90: 8.9 days). (Samel 2005. IIA 8.2.6.1_01)

Invertebrates

Very high acute toxicity to Daphnia magna (48h EC50: 11.6-26 µg a.s./l) and medium
to very high acute toxicity to several insects and crustaceans (EC50: 11.6->1420
µg/l).
High chronic toxicity to Daphnia magna (21d EC50: 7.16 µg a.s./l, NOEC: 4.47 µg
a.s./l) and moderate chronic toxicity to Mysid (28d EC50: 840 µg a.s./l, NOEC: 695
µg a.s./l).
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Moderate to very high toxicity to Daphnia magna of five soil metabolites (IN-EQW78,
IN-ECD73, IN-GAZ70, IN-F6L99 and IN-F9N04) and three water metabolites (INLBA22, IN-LBA23 and IN-LBA24).
Test substance Species

Exposure

EC50 (mg/l)

Chlorantraniliprole

Daphnia magna,
neonates <24 h
old
Daphnia magna,
adult 14-28 days
old

Acute 48 h
(static)

0.0116

Acute 48 h
(static)

Daphnia magna,
neonates <24 h
old

Acute (static)
6, 12 or 24 h
exposure
followed by a
48 h recovery
period.

0.026
(14 d old)
0.0166 (28
d old)
>0.0183 (6
h)
>0.0183
(6h+48h)
0.0171 (12
h)
>0.0183
(12h+48h)
0.0161 (24
h)
0.00981
(24h+48h)

0,00521
(14 d old)
0,00526
(28 d old)
<0.00312

Acute 48 h
(static)

0.0116

0.0024

Acute 48 h
(static)

0.0117

Acute 48 h
(static)

>0.978

0.00102

Samel 2006
IIA 8.3.1.2_03

Acute 48 h
(static)

>0.389

<0.0259

Samel 2005
IIA 8.3.1.3_01

Acute 48 h
(static)

0.0351

<0.014

Samel 2005
IIA 8.3.1.3_02

Acute 48 h
(static)

>1.42

0.759

Samel 2005
IIA 8.3.1.3_03

Acute 48 h
(static)
Acute 48 h
(static)

>1.0

1,0

>1.0

1.0

Samel 2006
IIA 8.3.1.3_04
Turner 2006
IIA 8.3.1.3_05

0.0399

<0.0249

0.00716
(adult
survival)
0.840 (first
generation
survival)

0.00447
0.695

Ward et al.
2004
IIA 8.3.2.1_02

1.15

0.174

Boeri et al.
2004

Chlorantraniliprole
Chlorantraniliprole

Chlorantraniliprole

Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole

Mayfly,
Centroptilum
triangulifer,
late-instar
nymphs
Caddisfly,
Chimarra
atterima,
larvae
Stonefly,
Soyedina
carolinensis,
larvae
Crustacean,
Hyalella azteca,
immature
Crustacean,
Gammarus
pseudolimnaeus,
field-collected
Crayfish,
Oronectes virilis,
juvenile
Cyclopoida
copepoda, adult
Rotifers,
Brachionus
calyciflorus, <24 h
old
Eastern oyster,
Crassostrea
virginica
Daphnia magna,
neonates <24 h
old
Mysid,
Americamysis
bahia, juvenile
<24 h old
Mysid,
Americamysis

96 h shell
deposition test
(flow-through)
Chronic 21 d
(staticrenewal)
Chronic 28 d
(flow-through)
Acute 96 h
(static)

NOEC
(mg/l)
0.00139

Reference
Samel 2003
IIA 8.3.1.1_05
Samel 2005
IIA 8.3.1.1_07
Samel 2006
IIA 8.3.1.1_09

<0.00597
<0.00312
<0.00312
<0.00312
<0.00312
Samel 2005
IIA 8.3.1.2_01

<0.000416 Samel 2006
IIA 8.3.1.2_02

Boeri et al.
2004 IIA
8.3.1.4_01
Samel 2005
IIA 8.3.2.1_01
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Test substance Species

Exposure

EC50 (mg/l)

NOEC
(mg/l)

bahia, juvenile
<24 h old
Metabolites:
IN-EQW78

IN-LBA22

Daphnia magna,
neonates <24 h
old
Daphnia magna,
neonates <24 h
old
Daphnia magna,
neonates <24 h
old
Daphnia magna,
neonates <24 h
old
Daphnia magna,
neonates <24 h
old
Daphnia magna

IN-LBA23

Daphnia magna

IN-LBA24

Daphnia magna

IN-ECD73
IN-GAZ70
IN-F6L99
IF-F9N04

Sediment-dwelling
organisms

Acute 48 h
(static)
Limit test
Acute 48 h
(static)
Limit test
Acute 48 h
(static)
Limit test
Acute 48 h
(static)

>0.138

0.138

Samel 2005
IIA 8.3.1.1_08

>0.0138

0.0138

Samel 2006
IIA 8.3.1.1_13

>0.00987

0.00987

Bouchelle 2006
IIA 8.3.1.1_01

0.0468

<0.00751

Samel 2006
IIA 8.3.1.1_12

Acute 48 h
(static)

0.030

<0.00654

Samel 2006
IIA 8.3.1.1_10

Acute 24 h
(static) Screen
Acute 24 h
(static) Screen
Acute 24 h
(static) Screen

>0.24

-

>0.1

-

>10

-

Bouchelle 2006
IIA 8.3.1.1_02
Bouchelle 2006
IIA 8.3.1.1_04
Bouchelle 2006
IIA 8.3.1.1_03

Test substance Species

Exposure

EC50 (mg/l)

Chlorantraniliprole

Chironomus
riparius, first
instar larvae
Oligochaete,
Lumbriculus
variegatus, adult
Chironomus
riparius, first
instar larvae (1-4
d old)

Acute 48 h
(static)

0,0859

NOEC
(mg/l)
<0,0491

Acute 48 h
(static)

>1,49

0,747

Samel 2005
IIA 8.5.1_02

0,0025

Krueger et al.
2006
IIA 8.5.2_02

Chironomus
riparius, first
instar larvae (1-4
d old)

Chronic 28 d
(spiked
sediment)

0,0038
(failure to
emerge or
emergence
and then
death)
0,013
mg/kg
(failure to
emerge)

0,005
mg/kg
sed.

Krueger et al.
2005
IIA 8.5.2_01

Chlorantraniliprole

Chlorantraniliprole

Algae

IIA 8.11.1_02

Very high acute toxicity to Chironomus riparius larvae (48h EC50: 85.9 µg a.s./l) and
acute toxicity to the oligochaeta Lumbriculus variegatus (48h EC50: >1490 µg a.s./l).
High chronic toxicity to C. riparius larvae (28d NOEC: 5 µg a.s./kg (spiked sediment)
and 2.5 µg/l (spiked water)).

Chlorantraniliprole

Aquatic plants

Reference

Chronic 28 d
(spiked water)

Reference
Samel 2005
IIA 8.5.1_01

Low to moderate toxicity to duckweed (14d EC50: >2000 µg a.s./l).
Test substance Species

Exposure

EC50 (mg/l)

Chlorantraniliprole

14 d,
limit test

>2.0
(growth,
frond count
and
biomass)

Duckweed,
Lemna gibba

NOEC
(mg/l)
2.0

Reference
Sloman 2006
IIA 8.6_01

Low to moderate toxicity to algae (120h EC50: >2000->15100 µg a.s./l).
Test substance Species

Exposure

EC50 (mg/l)

Chlorantra-

72, 96 and

>2.0

Green algae

NOEC
(mg/l)
2.0

Reference
Sloman 2006

Coragen - chlorantraniliprole

Page 8-6

Test substance Species

Exposure

EC50 (mg/l)
(cell count,
area under
the curve
and growth
rate)
>2.0
(cell
density,
area under
the curve
and growth
rate)
>14.6
(cell
density,
area under
the curve
and growth
rate)
>15.1
(cell
density,
area under
the curve
and growth
rate)

niliprole

Selenastrum
capricornutum

120 h

Chlorantraniliprole

Blue-green
Anabaena flosaquae

120 h

Chlorantraniliprole

Marine diatom,
Skeletonema
costatum

120 h

Chlorantraniliprole

Freshwater
diatom,
Navicula
pelliculosa

120 h

Microorganisms

No information.

Micro-/mesocosm
studies

No information.

8.2

NOEC
(mg/l)

Reference
IIA 8.4_02

2.0

Sloman 2004
IIA 8.4_01

14.6

Ward et al.
2004
IIA 8.4_05

15.1

Ward et al.
2006
IIA 8.4_06

Co-formulants

More than one of the formulants are very acutely toxic to aquatic organisms, but their
concentrations in the formulation are low.

Birds

8.3

Coragen 20 SC

8.3.1

Terrestrial organisms

Low acute toxicity, LD50: >2000 mg/kg. Moderate dietary toxicity, LC50: >1745
mg/kg bw/d.
Test
substance

Species

Type of
study

Coragen

Northern
bobwhite quail
(Colinus
virginanus)
Northern
bobwhite quail
(Colinus
virginanus)

Acute

Coragen

Bees

Dietary

LD/LC50
(mg/kg)
>2000

>5620
>1745 mg
a.s./kg
bw/d

NOEL/
NOEC
(mg/kg)
432

5620

Reference
IIA 8.1.1_03, Dupont18945: Gallagher &
Beavers, 2006b(Ø1)
IIA 8.1.2_02, Dupont19420: Gallagher &
Beavers, 2006d(Ø1)

Low contact and oral toxicity to bees, Contact LD50: >100 µg/bee and Oral LD50:
>114.1µg/bee.

Coragen - chlorantraniliprole

Test
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Coragen
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Duration
48 hour

Contact LD50
(ug a.s./bee)
>100

Oral LD50
(ug a.s./bee)
>114.1

Reference
IIA 8.7.1_03, DuPont-18426:
Bocksch, 2006

Bees – semi-field testing
Test substance
(Guideline)

Exposure scenario
(Country & Year)

Crop

Coragen (EPPO
170,3)
Coragen (EPPO
170,3)
Coragen (EPPO
170,3)
Coragen (CEB
230)

Tunnel: Application during foraging
activity (Germany, 2004)
Tunnel: Application during foraging
activity (Spain, 2004)
Tunnel: Application during foraging
activity (France, 2006)
Tunnel: Application during bee-flight
and in the evening after bee-flight (France,
2005)
Tunnel: Application during bee-flight
and in the evening after bee-flight
(France, 2005)
Tunnel: Application during bee-flight
and in the evening after bee-flight (France,
2005)
Tunnel: Application during bee-flight
and in the evening after bee-flight (France,
2005)
Tunnel: Application during bee-flight
and in the evening after bee-flight (France,
2005)
Tunnel: Application during bee-flight
and in the evening after bee-flight (France,
2005)
Tunnel: T1: Application before + 8 days after
sowing onto soil T2: Application before + 8
days after sowing onto soil plus application
during bee flight/full flowering
(France, 2003)
Tunnel: T1: Application before + after sowing
onto soil
T2: Application during bee flight/full flowering
(Germany, 2005)

Phacelia
tanacetifolia
Phacelia
Tanacetifolia
Phacelia
Tanacetifolia
Phacelia
tanacetifolia

Coragen (CEB
230)
Coragen (CEB
230)
Coragen (CEB
230)
Coragen (CEB
230)
Coragen (CEB
230)
Coragen (EPPO
170,3)

Coragen (EPPO
170,3)

Application
rate
(g a.s./daa)
5.25
5.25
6
6

Phacelia
tanacetifolia

6

Phacelia
tanacetifolia

6

Wheat

6

Wheat

6

Wheat

6

Phacelia
Tanacetifolia

15.6 + 15
15.6 + 15
plus 7.5

Phacelia
tanacetifolia

25.4 + 6
6

Eleven semi-field studies evaluated applications of Coragen on flowering Phacelia
tanacetifolia or onto wheat sprayed with sugar solution to simulate honey dew. Both
crops were treated either during or after bee flight activity. The application rate used in
these studies was higher than the suggested application rate for Norway (4 g a.s./daa).
Behavioural changes that could be attributed to the treatment with Coragen were not
observed. Honeybees were in one study observed gathering in front of the hive and
behaviour likely related to temperatures exceeding 30°C in the test tents was observed.
In one trial, flight intensity was slightly inhibited one day after application in the evening
after bee flight. The increase in number of storage combs in some cases was related to
the presence of highly profitable food sources. The lack of larvae stages and eggs in
trials in wheat was, according to the study authors, related to the lack of sufficient
proteins from pollen and thus a consequence of the tunnel trial design.
Two studies were conducted with Coragen to evaluate the possibility of exposure to
honeybees from soil residues that may carry over from previous applications to crops.
The soil was treated with Coragen at rates of approximately 31 g a.s./daa and was
sown with Phacelia tanacetifolia. The studies were designed to simulate a worst-case
scenario of multiple annual applications to crops, followed by a crop that can pick up
chlorantraniliprole from soil and translocate it to blossoms (into nectar and pollen).
Phacelia tanacetifolia develops an intensive root system in the top soil (where the
chlorantraniliprole was incorporated) and begins flowering about 6 to 8 weeks after

Coragen - chlorantraniliprole
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planting. Honey bees were allowed to forage on the flowering plants and observations
were made in plots either with or without an additional spray application of 6 or 7.5 g
a.s./daa. In all groups treated with Coragen, mortality was similar to the control groups.
No substance-related behavioural changes or impact on the colonies were observed
according to the study authors.
Non-target arthropods
In Tier 1 laboratory acute contact toxicity studies, Coragen showed negligible effects
on predatory mites and parasitoids. Extended lab studies did not show effects above
the trigger effect level of 50 %, except for a study on the larvae of the leaf dwelling
predator Episyrphus Balteatur, where there was 100% mortality at the 4 g a.s./daa
application rate.
Test
substance

Type of
study

Species/
Life stage

End point

Dose
(g a.s./
daa)

Coragen

laboratory
rate
response
test

Predatory mites
Rates up to 750 g a.s./ha
Typhlodromus Mortality
Sub-lethal
caused no statistically
pyri
significant effect on the
reproduction of T. pyri

Coragen

Field test

Typhlodromus Effect on
populations
pyri/
Natural
populations
(apple
orchards-Italy)

Coragen

laboratory
rate
response
test

Aphidius
rhopalosiphi

Coragen

rateresponse
extended
laboratory

Coragen

laboratory
worst-case
exposure
test to
fresh-dried
spray
deposits*

Mortality
Coccinella
septempuncta Reproducti
ta/
on
larvae

Coragen

laboratory
worst-case
exposure
test to
fresh-dried
spray
deposits*

Mortality
Coccinella
septempuncta Reproducti
ta/
on
larvae

Coragen

extended
laboratory
test with
exposure
field-aged
spray
Rateresponse
extended
laboratory
test

Mortality
Coccinella
septempuncta Reproducti
on
ta/
larvae

4.75 + 5.25
g a.s./daa,
13 d spray
interval

Effect

No statistically significant
reduction in predatory mite
populations > 50%
compared to the controls

LR50 Reference
(g
a.s./
daa)
>75

-

IIA .8.8.1.2_
02, DuPont18424:
Warmers,
2006a Ø1)
IIA 8.8.2.2_
02, DuPont14704:
Lehmhus,
2005b (Ø1)

Parasitoid

Coragen

Rates up to 750 g a.s./ha
caused no statistically
significant effect on the
reproduction of A.
rhopalosiphi
Leaf dwelling predators
Mortality
0.05; 0.15 0%; -7.4%
Coccinella
0.44; 1.33 7.4%; 33.3%
septempuncta
ta/
4; 12
15.7%; 59.3%
Larvae

Orius
laevigatus/
Nymphs

Mortality
Sub-lethal

Mortality
Reproducti
on

12

53.9% (exp to Coragen, fed
Coragen treated aphids)
24.2% (exp to Coragen, fed
tap water treated aphids)
7.9% (exp to tap water, fed
Coragen treated aphids).
No treatment related effects
on fecundity/fertility.**
12
100% (exp to Coragen, fed
Coragen treated aphids)
90.3% (expo to Coragen,
fed water treated aphids)
6.5% (exp to water, fed
Coragen treated aphids).
No treatment related effects
on fecundity and fertility.
2 x 6 g/daa Reproduction: no effects in
(7 day
both assays.
spray
Corrected mortality:
interval,
First: 18.6%
28/ 78-d
Second: -7.8%
aging
0.05; 0.15; No statistically significant
0.44; 1.33; adverse effects on
4; 12
mortality. For reproduction,
all treatment groups except
0.05 were statistically

>75

IIA 8.8.1.1_
02, DuPont18423:
Warmers,
2006b Ø1)

7.95

IIA 8.8.2.4_
01, DuPont18079:
Warmers,
2006f (Ø1)
IIA 8.8.1.4_
01, DuPont17301:
Warmers,
2006c

-

-

IIA 8.8.1.4_
03, DuPont17300:
Warmers,
2006e

-

IIA
8.8.2.4_07,
DuPont19746:
Warmers,
2006k (Ø1)
IIA
8.8.2.4_04,
DuPont18081:
Warmers,

>12

Coragen - chlorantraniliprole
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Species/
Life stage

Rateresponse
extended
laboratory
test

Episyrphus
Balteatus/
Larvae

End point

Mortality
Reproducti
on

Coragen

Dose
(g a.s./
daa)

Effect

significant different from the
control, however reduction
in hatching was below the
trigger effect level of 50%
0.05; 0.15; 3%; -9.1%;
0.44; 1.33; 21.1%; 33.3%;
4
100%
No treatment-related effects
on reproduction were
observed at rates up to 1.33
g a.s./daa
2 x 6 g/daa Reproduction: no effects in
(7 day
both assays.
spray
Corrected mortality:
First: 43.8%
interval)
Second: 33.5%

LR50 Reference
(g
a.s./
daa)
2006h (Ø1)

1.26

IIA 8.8.2.4_
02, DuPont18082:
Warmers,
2006f (Ø1)

extended
Mortality
IIA
Episyrphus
Reproducti
laboratory Balteatus/
8.8.2.4_05,
on
test with
Larvae
DuPontexposure
19747:
field-aged
Warmers,
spray
2006i (Ø1)
Coragen
laboratory Episyrphus
Mortality
12
100% (exp to Coragen, fed
IIA 8.8.1.4_
Coragen treated aphids)
02, DuPontworst-case Balteatus/
Larvae
100% (exp to Coragen, fed
16532:
exposure
water treated aphids)
Warmers,
fresh-dried
36.1% (exp to water, fed
2006d
spray
Coragen treated aphids).
deposits*
* Non-GLP study
**However, in the unit exposed to Coragen and fed Coragen treated aphids, the reduction of eggs per female per day
was 39.5% compared to the control.

Earthworms

Low acute toxicity, LC50: >1000 mg/kg d.w. soil and low chronic toxicity, NOEC:
1000 mg/kg d.w. soil.
Test substance Species

Exposure

Coragen

Eisenia fetida

Acute 14 days

DPX-E2Y45
35WG

Eisenia fetida

Chronic 56
days

EC/LC50
(mg/kg)
>1000 mg
a.s./kg d.w.
soil

NOEC
(mg/kg)
1000 mg
a.s./kg
d.w. soil
1000 mg
a.s./kg
d.w. soil

Reference
IIA 8.9.1_07,
DuPont-18818:
Luhrs, 2006b
IIA 8.9.2_01,
DuPont-16694:
Luhrs, 2005

Litter bag

No effects were seen on the degradability of soil organic matter in a 12 month field
litter bag study under exposure conditions simulating 10 years continual use of Coragen
at an annual rate of 15 g a.s./daa. (Ø1)

Terrestrial plants

Coragen has negligible toxicity to a range of terrestrial plants. Inhibition of all
measured parameters were < 25% relative to the untreated control and therefore the
ER25 and ER50 were >30 g a.s./daa. IIA 8.12_02, Dupont-19075 (Porch & Martin,
2006)(Ø1)

8.3.2
Fish

Aquatic organisms

Low to moderate acute toxicity (96h LC50: >9 900 µg/l).
Test substance Species

Exposure

LC50 (mg/l)

Coragen

Acute 96 h
(static)
Limit test
Acute 96 h
(static)
Limit test

>9.9
(>2.16 a.s.)

Coragen

Rainbow trout.
Oncorhynchus
mykiss
Bluegill sunfish,
Lepomis
macrochirus

>9.9
(>1.98 a.s.)

NOEC
(mg/l)
-

Reference
Samel 2006
IIA 8.2.1.1_03

9.9
Turner 2006
(1.98 a.s.) IIA 8.2.1.2_04

Coragen - chlorantraniliprole
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Very high acute toxicity to Daphnia magna (48h EC50: 35 µg/l).
Test substance Species

Exposure

LC50 (mg/l)

Coragen

Acute 48 h
(static)

0.035
(0.0071
a.s.)

Daphnia magna,
neonates <24 h
old

Aquatic plants

No information

Algae

Low to moderate toxicity to algae (72h EC50: >20 000 µg/l).
Test substance Species
Coragen

Micro-/mesocosm
studies

Exposure

LC50 (mg/l)

72 h

>20.0
(cell count,
area under
the curve
and growth
rate)

Green algae
Selenastrum
capricornutum

NOEC
(mg/l)
0.007

NOEC
(mg/l)
20.0

Reference
Samel 2006
IIA 8.3.1.1_11

Reference
Sloman 2006
IIA 8.4_04

No information.

8.4

Toxicity/Exposure estimates

8.4.1

Terrestrial organisms

Mammals

Low acute toxicity, LD50: >5000 mg/kg bw/d. TERacute for the indicator species small
herbivorous mammal in orchards is estimated as >1000. This value does not exceed
the trigger (<10). Low reproductive toxicity, NOEC: 1199 mg/kg bw/d.
TERchronic is estimated to be 885. This value does not exceed the trigger (<5).

Birds

Low acute toxicity, LD50: >2250 mg/kg bw/d. TERacute for the indicator species in
orchards is estimated as >1000. This value does not exceed the trigger (<10). Low
dietary toxicity, LC50: 1729 mg/kg bw/d, TERshort-term for the indicator species in
orchards is estimated as 1433. This value does not exceed the trigger (<10). Moderate
reproductive toxicity, NOEC: 10.1 mg/kg bw/d. TERchronic is estimated to be 8. This value
does not exceed the trigger (<5).

Bees

Low contact toxicity to bees, LD50: >104 µg/bee. Toxic to bees through oral exposure,
LD50: >4 µg/bee. Hazard quotients for contact (Qhc) and oral exposure (Qho) are
estimated to be <0.4 and <10, respectively. These do not exceed the trigger value
(>50).

Non-target
arthropods

In Tier 1 laboratory acute contact toxicity studies, Coragen showed negligible effects on
predatory mites and parasitoids. Extended lab studies did not show effects above the
trigger effect level of 50%, except for a study on the larvae of the leaf dwelling predator
Episyrphus Balteatur, where there was 100% mortality at the 4 g a.s./daa application
rate. Hazard Quotients based on the lowest LR50 for Episyrphus Balteatur calculated
according to ESCORT 2 guidance. HQ for in-field is estimated to be 5,4 and exceeds
the HQ trigger ( 2). HQs for off-field did not exceed the HQ trigger (2).

MAF

Fruit crops, early
1.7
12.6

LR50 (g a.s./ha)

40

Application rate
(g/ha)
Distance
(m)

Drift value
(%)

Hazard
quotients
(HQ)

HQ trigger

Coragen - chlorantraniliprole
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In-field
Off-field

Earthworms

Other soil
Macroorganisms

0
3
5
10
20
30

100
29.20
19.89
11.81
2.77
1.04

5.4
1.6
1.1
0.6
0.2
0.1

2
2
2
2
2
2

Low acute toxicity, LC50: >1000 mg/kg d.w. soil. TER is estimated to be 3600. This
value does not exceed the trigger (<10). Low chronic toxicity (for Coragen and for
metabolites), NOEC: 1000 mg/kg d.w. soil. TER is estimated to be 3600. This value
does not exceed the trigger (<5).
For other soil organisms, chlorantraniliprole has high chronic toxicity to F. candida,
NOEC: 0.39 mg/kg d.w. soil. TER is estimated to be 1.4. This value exceeds the
proposed trigger from the EC Guidance document on Terrestrial Toxicology (<5), thus
requiring further assessment. In Ø1, the RMS considered the risk to be acceptable
given lack of effects in litter bag studies.

8.4.2

Aquatic organisms

The TER calculations below are based on maximum PEC-values from FOCUS surface
water modelling and the lowest acute (LC50 or EC50) or chronic (NOEC) values for the
different organism groups and substances. All calculations are based on an application
rate of 2 x 6 g a.s./daa, whilst the applied application rate in Norway is 2 x 4 g a.s./daa.
A tiered approach is applied. Step 1 is calculated for all tested substances, and if the
TER fails the triggers, Step 2 is calculated and so on.
Toxicity studies indicates that the toxicity of Coragen calculated as chlorantraniliproleequivalents is somewhat higher than for chlorantraniliprole, but the difference is minor
and several of the toxicity values are given as “larger than”. Since it is not possible to
model the formulation in the FOCUS scenarios, the risk for Coragen is not studied
further here.
Til VKM: Før arbeidsmøtet vil Mattilsynet kjøre modellsimuleringer med en høyere DT50
enn det tilvirker har brukt og med opptil 30 meters buffersone. Verdiene nedenfor vil
derfor bli noe justert.
Fish

All TER calculations for chlorantraniliprole pass the EU triggers based on Step 1 or Step
2 FOCUS surface water scenarios. TERs in bold fail the EU triggers.
Test substance
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole

Invertebrates

FOCUS
Step
1
1
2

Time
scale
Acute
Chronic
Chronic

Endpoint
µg/l
>12 000
110
110

PEC
µg/l
34.8
34.8
5.49

Buffer
(m)
3
3
3

TER

Trigger

>345
3,16
20

100
10
10

Of all the tested substances, only chlorantraniliprole (both acute and chronic) and the
metabolite IN-LBA23 fail the triggers based on Step 1 and Step 2 calculations, and
needs further attention. IN-LBA23 clears the trigger in Step 4 with a 10 meter buffer
zone. Chlorantraniliprole fails the acute and chronic triggers at Step 4 even with a 20
meter buffer zone. Considering that all modeling is done with too high application rates,
the chronic TER will pass the trigger with correct application rates. The acute TER may
pass the trigger with 30 meter buffer zone and correct application rates, if the trigger is
lowered based on the large number of tested invertebrate species.
The applicant argues that the large number of tested invertebrate species could lead to
a lowering of the acute TER from 100 to 10 for Step 3 and 4. If this is accepted,
chlorantraniliprole passes the trigger for Step 4 with a 10 meter buffer zone.
Test substance

FOCUS
Step

Time
scale

Endpoint
µg/l

PEC
µg/l

Buffer
(m)

TER

Trigger

Coragen - chlorantraniliprole

Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
IN-EQW78
IN-EQW78
IN-ECD73
IN-ECD73
IN-GAZ70
IN-GAZ70
IN-F6L99
IF-F9N04
IF-F9N04
IN-LBA22
IN-LBA23
IN-LBA23
IN-LBA23
IN-LBA23
IN-LBA24
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1
2
3
3
4
4
Drift
Drift
1
2
3
3
4
1
2
1
2
1
2
1
1
2
1
1
2
3
4
1

Acute
Acute
Acute
Acute
Acute
Acute
Acute
Acute
Chronic
Chronic
Chronic
Chronic
Chronic
Acute
Acute
Acute
Acute
Acute
Acute
Acute
Acute
Acute
Acute
Acute
Acute
Acute
Acute
Acute

11.6
11.6
11.6
11.6
11.6
11.6
11.6
11.6
4.47
4.47
4.47
4.47
4.47
>138
>138
>13.8
>13.8
>9.87
>9.87
46 800
30
30
>240
>100
>100
>100
>100
>10 000

34.8
5.49
1.91
1.509*
0.833
0.45
0.15*
0.07*
34.8
5.49
1.91
1.509*
0.45
3.3
1.2
0.23
0.09
0.23
0.09
0.42
1.5
0.26
1.5
1.5
1.5
1.4
0.409
4.4

3
3
3
3
10
20
20
30
3
3
3
3
20
3
3
3
3
3
3
3
3
3
3
3
3
3
10
3

0.33
2.1
6.1
7.7
13.9
25.8
80
161
0.13
0.81
2.34
3.0
9.8
>41.8
>115
>60
>153
>42.9
>110
111 429
20
115
>160
>66.7
>66.7
>71.4
>244
>2 273

100
100
100
100
100
100
100
100
10
10
10
10
10
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

* Estimated with correct appl. rates and a longer degradation time.
Sediment-dwelling
organisms

TER calculations for chlorantraniliprole fail the EU trigger both for the water and the
sediment compartment even in Step 4 FOCUS surface water scenarios with a 20 meter
buffer zone. Considering that all modelling is done with too high application rates, the
TERs may pass the trigger with correct application rates and a 30 meter buffer zone.
Test substance
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Test substance
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole
Chlorantraniliprole

Aquatic plants

Time
scale
Chronic
Chronic
Chronic
Chronic

Endpoint
µg/l
2.5
2.5
2.5
2.5

PEC
µg/l
34.8
5.49
1.91
0.455

Buffer
(m)
3
3
3
20

FOCUS
Step

Time
scale

Endpoint
µg/kg
sed.
5.0
5.0
5.0
5.0

PEC
µg/kg
sed.
99.2
15.4
2.61
1.08

1
2
3
4

Chronic
Chronic
Chronic
Chronic

TER

Trigger

0.072
0.46
1.32
5.50

10
10
10
10

Buffer
(m)

TER

Trigger

3
3
3
20

0.05
0.32
1.92
4.63

10
10
10
10

TER calculations for chlorantraniliprole pass the EU trigger based on Step 1 FOCUS
surface water scenarios.
Test substance
Chlorantraniliprole

Algae

FOCUS
Step
1
2
3
4

FOCUS
Step
1

Time
scale
Chronic

Endpoint
µg/l
>2 000

PEC
µg/l
34.8

Distance
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Bioconcentration
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Chlorantraniliprole shows a moderate potential for bioconcentration (BCF: 13-15) and a
rapid depuration (CT50: 1.5 days, CT90: 8.9 days). The RMS notes that IN-EQW78 (log
Pow 3.9), IN-ECD73 (log Pow 5.1) and IN-GAZ70 (log Pow 3.8) exhibit a log Pow
greater than three. Substances with log Pow values greater than three are generally
regarded as having a high potential to bioaccumulate. In light of its persistence and its
high log Pow, IN-ECD73 was initially considered as a potential candidate for vPvB
classification. However, the results of the fish BCF study with chlorantraniliprole do not
support the statement concerning vB classification for IN-ECD73. In the fish
bioconcentration study, IN-ECD73 was identified as the only major metabolite of
chlorantraniliprole (DuPont-12410; DAR Ecotoxicology Chapter, Volume 3, B.9.2.3).
However, >95% of the radioactivity at steady state depurated within two weeks. This
indicates that IN-ECD73 does not have a significant potential for bioconcentration.
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Dossier quality and completeness

Toxicology

The dossier is complete and is adequate as a basis for an evaluation of the active
substance, metabolites and product.

Ecotoxicology

The dossier is complete and is adequate as a basis for an evaluation of the active
substance, metabolites and product.
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