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Executive Summary
The applicant Bayer New Zealand Limited submitted an application on 12 May 2020 to import or
manufacture for release Xivana for use as a fungicide on tomatoes, potatoes and onions. It was given
Application Number APP204042 and was formally received on 04 September 2020 as a publicly notified
Category C application.
Xivana contains the active ingredient (ai) fluoxapiprolin at 20 g/L, plus other components.
Fluoxapiprolin has not previously been approved in New Zealand. It has not been approved internationally
although a dossier for registration as plant protection product has been submitted in the European Union
(EU) in 2020.
Fluoxapiprolin is of relatively low acute toxicity in mammals by oral and dermal routes, but should be
classified Category 4 for acute inhalation toxicity. It is not a skin or eye irritant or a contact sensitizer.
Fluoxapiprolin was found not to be genotoxic or carcinogenic, and does not cause reproductive or
developmental toxicity. Fluoxapiprolin was found not to be neurotoxic in acute or repeated dose oral toxicity
studies in laboratory animals, nor display endocrine disrupting potential and should not be classified for
target organ toxicity. Fluoxapiprolin triggers a Category 1 classification for chronic aquatic ecotoxicicty based
on study results available on Daphnia magna.
Mammalian toxicity studies with Xivana indicate that the substance is of low acute toxicity and should not be
classified for acute toxicity. The substance is not irritating to the skin or eyes, but is a contact sensitiser
(Category 1B). No chronic toxicity data on aquatic organisms were available for Xivana. Since aquatic acute
toxicity cannot be excluded based on the data available, Xivana is considered best described by Chronic
aquatic Category 3 due to the uncertainty.
It is considered that there is potential for significant exposure to people and the environment during the use
phase of the lifecycle of Xivana. As such, quantitative risk assessments have been undertaken to
understand the likely exposures to the substance under the use conditions proposed by the applicant, using
the endpoint data available and the standard risk assessment methodologies used by the EPA.
It is considered that the risks to human health from the proposed use of Xivana are acceptable with the use
of appropriate Personal Protective Equipment (PPE). No Restricted Entry Intervals or no-spray buffer zone
to protect bystanders are considered necessary.
The EPA assessed the potential environmental risks triggered by the use of Xivana following the instructions
captured in the proposed label and GAP table.
It is considered that the risks to the environment from the proposed use of Xivana are negligible with
proposed controls.
A set of controls have been proposed for Xivana and are detailed under section 6.
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1. Introduction/Background
1.1.

This application is to import or manufacture Xivana for release for use as a fungicide for the control of
downy mildew in onions, late blight in tomatoes and potatoes.

1.2.

Xivana contains the active ingredient fluoxapiprolin at 20 g/L, plus other components.

1.3.

Fluoxapiprolin has not previously been approved in New Zealand. No overseas jurisdiction has
granted approval for use of Xivana or any other formulation containing this new active ingredient,
fluoxapiprolin. An application for approval has been made in the European Union. The application was
deemed admissible on 22 June 2020.

1.4. More details about the use pattern of Xivana and the regulatory status of fluoxapiprolin can be found in
Appendix A.
1.5.

It is considered that there is potential for significant exposure to people and the environment during
the use phase of the lifecycle of Xivana. As such, quantitative risk assessments have been undertaken
to understand the likely exposures to the substance under the use conditions proposed by the
applicant, using the endpoint data available and the standard risk assessment methodologies used by
the EPA. Full context related to the risk assessment of Xivana is given in section 3.

1.6.

The applicant has submitted to the EPA a number of studies that have been summarized and
reviewed by the EPA.
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1.7.

Unless otherwise stated, all endpoint data summarised were fully compliant with the relevant
international test methods.

1.8.

Physical and Chemical properties of Xivana can be found in Appendix B.

1.9.

Mammalian toxicological properties of Xivana and fluoxapiprolin have been reported in Appendix C.

1.10. Environmental Fate properties of fluoxapiprolin have been reported in Appendix D.
1.11. Ecotoxicological properties of Xivana and fluoxapiprolin have been reported in Appendix E.
1.12. Hazard properties and classification determination of Xivana and fluoxapiprolin derived from their
properties can be found under section 2 Hazardous properties and Appendix F.
1.13. Mammalian toxicological data have subsequently been used to generate human health risk
assessment and this is detailed in Appendix G.
1.14. Environmental Fate, ecotoxicological and other relevant data have subsequently been used to
generate environmental risk assessment and this is detailed in Appendix H.
1.15. Relevant study summaries can be found in Appendix J.
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3. Risk assessment context
3.1.

It is considered that there is potential for significant exposure to people and the environment during
the use phase of the lifecycle of Xivana. As such, quantitative risk assessments have been undertaken
to understand the likely exposures to the substance under the use conditions proposed by the
applicant, using the endpoint data available and the standard risk assessment methodologies used by
the EPA (EPA 2020).

3.2.

During the importation, manufacture, transportation, storage and disposal of this substance, it is
estimated that the proposed controls and other legislative requirements will sufficiently mitigate risks to
a negligible level. This assessment takes into account the existing EPA Notices around packaging,
identification and disposal of hazardous substances. In addition, the Land Transport Rule 45001, Civil
Aviation Act 1990, Maritime Transport Act 1994 and New Zealand’s Health and Safety at Work (HSW)
requirements all have provisions for the safe management of hazardous substances.

4. Human health risk assessment
4.1.

The risks from the use of fluoxapiprolin are considered as a proxy for Xivana on users and operators
of the substance, re-entry workers and bystanders. Full details can be found in Appendix G: Human
health risk assessment.

4.2.

Operator Exposure:
Predicted operator exposures to fluoxapiprolin are below the Acceptable Operator Exposure Level
(AOEL) for each use pattern, even without the use of personal protective equipment (PPE). Therefore
operator exposures are not expected to result in adverse health effects
Although the quantitative risk assessment indicates that PPE is not required to ensure that exposures
are below the AOEL, the requirements under HSW (HS), and in particular Regulations 13.7 and 13.8,
state that personal protective equipment is to be used to minimise risks to the health and safety of
workers. In relation to predicted operator exposures to fluoxapiprolin from aerial application, The EPA
does not have a separate model approach available but considers the risk to the pilot is reduced due
to their location within the cab of the aircraft. The exposure of mixer/loaders for aerial application
would be reflected in the exposure estimates for ground-based methods, which are acceptable.

4.3.

Worker Re-Entry:
Predicted exposures to fluoxapiprolin for workers re-entering and working in areas where Xivana has
been applied are below the AOEL. No re-entry intervals are necessary.

4.4.

Bystanders:
Estimated bystander exposure from spray drift after application of Xivana to tomatoes, potatoes or
onions is below the AOEL. No buffer zone is required in protect bystanders.

4.5.

Impurities:
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No impurities of toxicological concern have been identified.
4.6.

Overall human health conclusion:
It is considered that the risks to human health from the proposed use of Xivana are acceptable with
the use of appropriate Personal Protective Equipment (PPE). No Restricted Entry Intervals or nospray buffer zone to protect bystanders are considered necessary.

5. Environmental risk assessment
5.1.

The risks to a range of environmental receptors from the use of fluoxapiprolin are considered as a
proxy for the risks from Xivana. Full details can be found in Appendix H: Environmental risk
assessment.

5.2.

Aquatic environment:
Predicted exposures concentrations of fluoxapiprolin, applied as the formulated product Xivana
resulted in calculated Risk Quotients below the Level Of Concern (LOC) for the aquatic environment.
No additional controls are necessary.

5.3.

Groundwater:
For fluoxapiprolin and its metabolites, the concentration is below the 0.1 µg/L trigger level set by the
European regulators. Therefore, the risks are considered below the level of concern.

5.4.

Sediment:
The risk quotient for sediment-dwelling organisms was below the level of concern. The risk to
sediment-dwelling organisms resulting from the application of Xivana is therefore considered
negligible.

5.5.

Soil organisms:
Acute and chronic risks to non-threatened and threated soil organisms applicable to fluoxapiprolin and
its metabolites following the application of Xivana are below the Level Of Concern (LOC).

5.6.

Non-target Plants:
No risks were identified for Xivana to threatened non-target plants for any of the proposed scenarios.
For a risk to be identified for threatened non-target plants above the Level of Concern, the RQ would
need to be 167x higher. As this assessment is based on the total lack of effects (ie. using the NOER),
it can be assumed that there will be no risks to non-target plants associated to the application of
Xivana.

5.7.

Birds:
TER values for birds calculated for fluoxapiprolin when applied to tomatoes, potatoes, and onions as
the formulated product Xivana are below the level of concern.
The risk from secondary poisoning is considered to be low.

5.8.

Pollinators:
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The risks to pollinators from fluoxapiprolin are below the level of concern and any risks are negligible.
The formulation endpoint agrees with the active ingredient endpoints, therefore any risks to Xivana
are also negligible.
5.9.

Non-target Arthropods:
Risks to non-target arthropods (for both off-field and in-field) are below the level of concern following
the application of Xivana to field tomatoes, potatoes, and onions.

5.10. Overall Ecological risk assessment conclusion:
The EPA assessed the potential environmental risks triggered by the use of Xivana following the
instructions captured in the proposed label and GAP table.
It is considered that the risks to the environment from the proposed use of Xivana are negligible with
proposed controls.

6. Proposed controls
Exposure thresholds
6.1.

The EPA may provide Acceptable Daily Exposure (ADE) and Potential Daily Exposure (PDE) values
for new active ingredients that may become present in food, drinking water or other environmental
media. This is to allow the EPA or other government departments to set standards or guideline values
for food, drinking water or other media where necessary. For example, the Ministry for Primary
Industries (MPI) can use these values to set Maximum Residue Levels (MRLs) in food.

6.2.

The following values are proposed for fluoxapiprolin:
•

Acceptable Daily Exposure (ADE): 0.55 mg/kg bw/day

•

Potential Daily Exposure in food PDE(Food): 0.385 mg/kg bw/day

•

PDE(Drinking Water): = 0.11 mg/kg bw/day

•

PDE(Other): 0.05 mg/kg bw/day

•

Acute Reference Dose (ARfD): Not required

•

Tolerable Exposure Limit (TEL): Not set at this time

•

Environmental Exposure Limit (EEL): Not set at this time

Additional and varied controls
Application rate
6.3.

Maximum application rate: 20 g ai/ha, maximum three applications/year, with a minimum interval of
seven days between applications.
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Appendix A: Identity of the active ingredient, use pattern and
mode of action
Identity of the active ingredient and metabolites
As this is the first full application under Part 5 of the Hazardous Substances and New Organisms (HSNO)
Act 1996 considered for fluoxapiprolin, general data are provided in Table 3.
Table 3: Identification of fluoxapiprolin
2-{3-[2-(1-{[3,5-bis(difluoromethyl)-1H-pyrazol-1-yl]acetyl}piperidin-4-yl)1,3thiazol-4-yl]-4,5-dihydro-1,2-oxazol-5-yl}-3-chlorophenyl methanesulfonate
IUPAC name

Or
2-{(5RS)-3-[2-(1-{[3,5-bis(difluoromethyl)-1H-pyrazol-1-yl]acetyl}piperidin-4yl)1,3-thiazol-4-yl]-4,5-dihydro-1,2-oxazol-5-yl}-3-chlorophenyl methanesulfonate

CAS name

Molecular formula

2-[3,5-bis(difluoromethyl)-1H-pyrazol-1-yl]-1-[4-[4-[5-[2-chloro6[(methylsulfonyl)oxy]phenyl]-4,5-dihydro-3-isoxazolyl]-2-thiazolyl]1piperidinyl]ethanone

C25H24ClF4N5O5S2

CAS Number

1360819-11-9

Molecular weight

650.1 g/mol

Structural formula

Purity

950 g/kg

Significant impurities/additives

None

(% concentration)
Other international classification &
labelling

The EPA is not aware of any overseas assessments and classifications.

Fluoxapiprolin is a racemate, 1:1 mixture of (R)- and (S)- enantiomers. The (R)-enantiomers being allocated
as the(+)-enantiomer (BCS-CX87606) and (S)-enantiomers being allocated as the (-)-enantiomers
(BCSCX87605).
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General conclusion about mammalian toxicology of
fluoxapiprolin and metabolite(s)
Acute toxicity, irritation and sensitisation
Fluoxapiprolin is of relatively low acute toxicity by the oral and dermal routes, but should be classified
Category 4 for acute inhalation. This is based on LC50 > 2.11 mg/L. One female was found dead at
the end of the exposure and one male was found to be moribund in the sighting study at 5.10 mg/L.
Since during the exposure at 5.10 mg/L, the vehicle (acetone) concentration was close to its LC50
value, the mortality observed at this concentration was not considered as a clear test item related
effect.
The EPA has taken a precautionary approach and considers that since the contribution of the test
item to the observed findings is unknown it will be assumed that all findings are due to the test item
which significantly contributed, until reliably proven otherwise. Therefore, the death/humane sacrifice
of both animals at 5.1 mg/L and no deaths at 2.11 mg/L and so the LC 50 lies between these values.
The relatively benign toxicology profile of fluoxapiprolin can, in part, be attributed to the low oral (<
40%, rat) and dermal (≤ 5%, rat) absorption.
Fluoxapiprolin is not a skin or eye irritant and should not be classified.
Fluoxapiprolin was shown not to be a contact sensitiser and should not be classified.

Mutagenicity
Fluoxapiprolin was shown not to be a mutagen in a series of in vitro and in vivo assays and should not
be classified.

Carcinogenicity
Fluoxapiprolin was shown not to be a carcinogen in mouse or rat models and should not be classified.

Reproductive and developmental toxicity
Fluoxapiprolin was shown not to be a reproductive or developmental toxicant in rat and rabbit models
and should not be classified.

Target organ toxicity
Fluoxapiprolin should not be classified for target organ toxicity after single or repeated exposures by
the oral or dermal routes. No repeat inhalation exposure studies were submitted.
An acute oral neurotoxicity study of fluoxapiprolin in rats showed no specific neurotoxicity.
Three studies of endocrine disruption showed no specific potential for fluoxapiprolin.
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Toxicokinetics and dermal absorption
ADME studies in rats with acetyl-2-14C, pyrazole-4-14C, and phenyl-UL-14C labelled fluoxapiprolin
revealed that oral absorption was rapid (max. plasma concentration by 4 hours), but low. Absorption
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rates in the time interval of 0 to 48 h was 37.29% for male rats and 32.53% for female rats which was
calculated by summation of the recovered radioactivity in urine, bile, and body without GIT. The
absorption rates in the time interval of 4 to 48 h amounted to 21.41% for male rats and 18.93% for
female rats.
Excretion of radiolabel was extensive during the first 24 hours (>80%) and essentially complete within
72 hours (>99%), predominantly via the faeces (91-100%) with marked contribution from the bile
(33% in males, 28% in females for phenyl-UL-14C). Parent fluoxapiprolin was the major compound
excreted (42% in males, 33% in females for phenyl-UL-14C), with a high number of other compounds
indicating intensive metabolism. The proportion of parent fluoxapiprolin excreted intact increased with
increasing dose.
In general, the main metabolic routes observed for rats treated with [phenyl-UL-14C]BCS-CS55621
and [pyrazole-4-14C]BCS-CS55621 were identical.
No significant bioaccumulation was reported after repeated oral administration of fluoxapiprolin to rats.
In vitro metabolism studies in human, dog and rat liver microsomes with thiazolyl-14C, pyrazole-4-14C
and phenyl-UL-14C labelled fluoxapiprolin revealed no human unique metabolite(s). The rate of
metabolic conversion of labelled fluoxapiprolin was comparatively high in liver microsomes from
humans (male and female), rat (male) and dogs (male and female), while the rate in female rat
microsomes was lower. Metabolism of pyrazole-4-14C labelled fluoxapiprolin revealed some
sexspecific metabolites in human male microsomes with one > 5% of recovered radiolabel.
The dermal absorption of fluoxapiprolin through rat skin (2.3-5.2%) in vivo and rat (5.9-15.8%) and
human (0.2-3.1%) skin in vitro was low, but increased with increased dilution. The dermal absorption
of fluoxapiprolin through human skin in vitro was less than that in rat in vitro for each dilution.
The dermal absorption data submitted for Xivana allow a “triple pack” approach to estimate in vivo
human skin absorption at 0.18% for formulation concentrate and 0.66% for 1/100 v/v dilution
(measured in vivo rat skin absorption at 2.8% for formulation concentrate and 5.2% for 1/100 v/v
dilution).
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General conclusion about environmental fate
Fluoxapiprolin
Degradation and fate in the aquatic environment
Fluoxapiprolin is considered not readily biodegradability (Spoo-Kloppel, 2020). The aqueous
photolysis studies conducted by Heinemann and Kasel (2017a,b) calculated an irradiated test system
DT50 of 38.5 days (mean of both labels) and a DT50 value of 136 solar summer days (mean of both
labels) based on natural conditions in Greece (Athens). Whilst Greece has a comparable latitude to
New Zealand (Greece approximately 38°N, New Zealand approximately -40°N) the sunlight conditions
are not considered representative of New Zealand and it would be expected that New Zealand
receives less sunlight. As such, aqueous photolysis DT 50 values could potentially be longer in New
Zealand. Generally, photodegradation is not considered to contribute to the degradation of
fluoxapiprolin under typical light conditions. Hydrolysis was determined to play no role in the
degradation of fluoxapiprolin (Konig and Beckmann, 2016).
The aerobic mineralisation in surface water study performed by Wicksted (2020) indicates that
fluoxapiprolin degrades in the aquatic environment (DT50 7.5 days), with faster degradation of the
BCS-CX87606 isomer when compared to the BCS-CX87605 isomer. However, the ratio of
enantiomers of racemic fluoxapiprolin (1:1) did not change in any compartment of both
water/sediment systems in the studies conducted by Heinemann and Kasel (2016b,c). The kinetic
analysis of water/sediment systems from Heinemann and Kasel (2016a,b) were evaluated by
Oberdoerster and Porschewski (2019) resulting in a total system DT 50 of 15.8 and 42.3 days from the
Anglersee (sand) and Wiehltalsperre (loam) water/sediment systems, respectively. It should be noted
that dissipation from the water phase was fast (approximately 2 days for both systems) with maximum
levels in the sediment reaching 67.8% AR (mean, n=4) in both water/sediment systems at day three.
Fluoxapiprolin is persistent under the HSNO Act (DT50 16 days to 2 months).
Fluoxapiprolin has a low potential for bioaccumulation with a lipid-normalised growth-corrected kinetic
bioconcentration factor (BCFKLG) of 8.6 L/kg (Faber et al, 2020), which is below the ≥500 L/kg
threshold under the HSNO Act. Also the Log Kow of 3.4 indicates a low potential for bioaccumulation
under the HSNO Act (a substance with a Log Kow ≥4 is considered to have potential for
bioaccumulation).
Degradation and fate in the soil environment
Aerobic soil fluoxapiprolin half-lives in soil ranged from 13.0 to 81.4 day, with an 80% percentile DT 50
of 32.4 days (n=6) (Yuan et al. (2017, 2018), Heinemann et al (2019a), Ripperger (2019), and
Mislanker (2019)), kinetics were evaluated by Oberdoerster and Tamazashvili (2020). Fluoxapiprolin
is considered persistent under aerobic conditions according to the HSNO Act (DT 50 >30 days).
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Fluoxapiprolin forms the metabolites BCS-CS55621-pyrazole acetic acid, BCS-CS55621-lactum,
BCS-CS55621-piperidine and BCS-CS55621-BDM-pyrazole, and other minor metabolites.
Anaerobically, fluoxapiprolin degrades slowly with DT50 of 281 days (mean of both labels)
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(Heinemann et al (2018a,b). The photolysis study conducted by Heinemann and Kasel (2016a,
2017b) calculated an irradiated test system DT50 of 50.8 days (mean of both labels) and a DT 50 value
of 205 solar summer days (mean of both labels) based on natural conditions in in Greece (Athens),
respectively.
The mobility of fluoxapiprolin varies and ranges from a low mobility to very high mobility in soil (McCall
P.J., Laskowski D.A. et al. 1981) according to its adsorption/desorption coefficients. The mobility of
fluoxapiprolin is classified to have medium mobility based on the lowest non-sandy soil KOC value of
279 mL/g).

Metabolites
Although BCS-BP32808 is not a major metabolite in aquatic environment under the HSNO Act, the
biodegradation was tested, and the metabolite was considered not readily biodegradable (Neuhahn
2017).
BCS-CC26101 is considered persistent in aerobic water/sediment systems with a total system DT50 of
47.4 days (worst-case, n=2). BCS-CZ38260 is not considered persistent in aerobic water/sediment
systems with a total system DT50 of 13.9 days (worst-case, n=2). BCS-DA63612 is considered highly
persistent in aerobic water/sediment systems with a total system DT50 of >1000 days (worst-case,
n=2).
BCS-BP32808 and BCS-CC26101 are not considered persistent in aerobic soil as the 80 th percentile
DT50 values were 22.2 and 21.3 days, respectively. BCS-DA63612 and DC21250 are considered
persistent in aerobic soil as the 80th percentile DT50 values were 413 and 344 days, respectively.
According to (McCall P.J., Laskowski D.A. et al. 1981), BCS-CC26101 and BCS-BP32808 can be
classified as very mobile in soil, BCS-DA63612 can be classified as slightly mobile in soil and
BCSDC21250 can be classified as immobile in soil.
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Metabolites
The toxicity of the major soil metabolites cannot be compared with the toxicity of the active ingredient
as no chronic studies with the active ingredient are provided. Although the chronic test result with the
formulated product is not defined (≥9.6 mg ai/kg dw), the major soil metabolite BCS-BP32808 shows
a higher toxicity (9 mg pm/kg dw) to the springtail. The metabolites BCS-CC26101, BCS-DC21250
and BCS-DA63612 show a lower toxicity (≥100, ≥32.9 and ≥1000 mg/kg, respectively) to soil
organisms when compared to the parent and an assessment of these metabolites is not required.
The active ingredient fluoxapiprolin and its metabolite BCS-BP32808 will be evaluated during the soil
risk assessment for the earthworms, springtails and soil mites.

Formulation
The results of the studies with the active ingredient and the formulated product indicated no acute
toxicity up to the highest concentration tested. However, as the endpoints are not defined, the toxicity
of the formulation cannot be compared to the active ingredient.

Sub-lethal effects
No sub-lethal effects were observed.

Uncertainties and data gaps
There is limited information available on the toxicity of fluoxapiprolin to soil organisms (one acute
earthworm study). However, the endpoints from the formulated substance are considered suitable for
the assessment, therefore this is considered acceptable.

General conclusion about soil toxicity
Fluoxapiprolin and the formulated substance Xivana do not trigger the GHS thresholds for toxicity to
the soil environment based on the data available (Acute 14-d LC50 ≥1000 mg/kg soil dw).
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Table 164 ; M675504-01-1 & M-675887-02-1
BCS-CS55621 SC 20 (20 g/L) was applied twice to Phacelia tanacetifolia (full flowering, BBCH 63) at
20 g ai/ha; first application in the evening (without honey bees present), second application during the
next day (while honey bees were actively foraging). Bee colonies were placed in the tunnels two days
before the first application, one colony for each tunnel.
Overall, the mortality and foraging activity were comparable to the control throughout the study
duration and no effects of the test item on adult and immature honey bees were observed. Behaviour
of the bees, nectar- and pollen storage as well as queen survival was not affected. There were no
observable effects on overall colony development, development of brood and colony strength.
Based on the results of this study, it can be concluded that BCS-CS55621 SC 20 (20 g/L) does not
adversely affect honey bee behaviour, brood development, colony strength and queen survival when
applied twice at a rate of 20 g ai/ha, once in the evening after bee flight and once during daytime and
foraging activity on the following day, under semi-field conditions.

Metabolites
The results of the studies with the active ingredient and the metabolite, BCS-CS55621-pyrazole acetic
acid, indicated no acute toxicity up to the highest concentration tested. However, as the endpoints are
not defined, the toxicity of the metabolite cannot be compared to the active ingredient.

Formulation
The acute oral toxicity of the formulated product is around 10 times less toxic than the active
ingredient. The results of the contact toxicity with the formulated product and active ingredient
indicated no acute toxicity up to the highest concentration tested. However, as the endpoints are not
defined the toxicity of the formulation cannot be compared to the active ingredient for contact toxicity.

Sub-lethal effects
The formulated product caused sublethal effects (discoordinated movements) in the acute oral test
with honeybees. No other sub-lethal effects were observed in the tests with the active ingredient, the
metabolites and the contact test with the formulated product.

Uncertainties and data gaps
No data gaps were identified.
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Appendix G: Human health risk assessment
Quantitative risk assessment
The operator exposure assessment is based on a modification of the approach used by European
regulators, taking into account New Zealand specific factors. The model is based on the results of
actual measurements carried out in the field and has an established history of providing reliable and
reproducible results.
The re-entry worker exposure assessment is based on a modification of the approach used by
European regulators and the US-EPA. The parameters for the modelling are based on empirical data
relating to measurements of dermal exposure of workers from contact with residues on foliage for
various activities and the amount of foliar residues that are dislodgeable.
The bystander exposure assessment is based on a modification of the approaches used by European
regulators and the US-EPA. Spray drift deposition from ground based application is estimated using
the AgDrift model using the curves produced by the Australian Pesticides and Veterinary Medicines
Authority [APVMA, (APVMA 2010)]. The parameters are based on empirical data. Spray drift
deposition from aerial application is estimated using the AGDISP model along with appropriate New
Zealand input parameters.
Full details of the methodology can be found in the EPA risk assessment methodology document
(EPA 2020).
To assess risks the predicted systemic exposures to the active ingredient(s) are compared with an
acceptable operator exposure limit (AOEL) for the active ingredient and a risk quotient (RQ) is
calculated. RQ values greater than one indicate that predicted exposures are greater than the AOEL
and potentially of concern. RQ values below one indicate that predicted exposures are less than the
AOEL and are not expected to result in adverse effects.

Input values for the human health risk assessment
No reference doses for fluoxapiprolin established by internationally reputable regulatory authorities
exist.
The relevant toxicity studies that were considered by the EPA to derive an ADE for fluoxapiprolin are
summarised in Table 30.
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Output from the GENEEC2 model
Ground-based application
Tomato and potato

RUN No.
1 FOR fluoxapiprolin
ON
tom-pot
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Kd
(PPB )
(%DRIFT)
ZONE(FT) (IN)
-------------------------------------------------------------------0.018( 0.046)
3
7
5.3
80.0
GRHIFI( 6.6)
0.0
0.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------32.40
2
0.00
136.00-16864.00
42.40
42.29
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
-------------------------------------------------------------------1.57
1.55
1.42
1.17
1.02
Onion

RUN No.
2 FOR fluoxapiprolin
ON
onion
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Kd
(PPB )
(%DRIFT)
ZONE(FT) (IN)
-------------------------------------------------------------------0.018( 0.046)
3
7
5.3
80.0
GRLOFI( 2.9)
0.0
0.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------32.40
2
N/A
136.00-16864.00
42.40
42.29
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
-------------------------------------------------------------------1.47
1.45
1.32
1.09
0.95
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Conclusions of the ecological risk assessment
The EPA assessed the potential environmental risks triggered by the use of Xivana following the
instructions captured in the proposed label and GAP table.
It is considered that the risks to the environment from the proposed use of Xivana are negligible with
proposed controls.
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Appendix J: Study summaries
The manufacturer uses several code names for fluoxapiprolin: BCS-CS55621; BCS-CS55621-a.s.;
‘621; FXN.
The manufacturer code name for Xivana is BCS-CS55621 SC 20.

Mammalian toxicity
Mammalian toxicity studies on fluoxapiprolin /Xivana have been reviewed. These studies are used to
describe potential risks to human health. The effects on mammals in these studies are used as
proxies for the impact on humans. Data from the studies have been used for classifying the active
ingredient and the formulated substance and for derivation of appropriate health-based criteria which
are used in risk assessment. The summary of the studies is provided in Table 51 to Table 89.
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Fluoxapiprolin
Acute toxicity
Table 51: Acute Oral Toxicity
Type of study

Acute oral toxicity in rat (Up and down procedure)

Flag

Key study
BCS-CS55621; Batch No.: 2016-001706; Purity: 94.5% w/w (Certificate:

Test Substance

AZ 20945); Expiry date: 2018-07-21

Endpoint

Mortality, LD50; and signs of toxicity

Value

LD50 > 2000 mg/kg bw

2017. “BCS-CS55621 - Acute Oral Toxicity Study in Male and
Reference

Female Rats (Up and Down procedure).”

Klimisch Score

1

Amendments/Deviations

None significant

GLP

Yes
OECD TG 425 (2008); EC 440/2008 B.1.Tris (2008); US EPA OPPTS

Test Guideline/s

870.1100 (2002)

Species

Rat

Strain

Crl:WI Wistar

No/Sex/Group

5/sex/group

Dose Levels

2000 mg/kg bw in PEG400 (10 mL/kg bw)

Exposure Type

Gavage; fasted overnight

NOVEMBER 2021

No mortality was observed in any animals receiving a single dose of
BCS-CS55621 at a dose level of 2000 mg/kg bw
All animals were symptom-free during the 14-day observation period of
the experiment.
Study Summary

No effects were observed on body weight or body weight gain in any
animal during the study.
No test item-related macroscopic findings were seen at necropsy at a dose
level of 2000 mg/kg bw

Additional Comments

No additional comments
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In Group 0.2, the male animal showed minimal body weight loss (4.1%) in
the Day of exposure, which was followed by normal body weight gain.
The female animal had normal body weight gain.
In Group 0.3, there was no significant body weight loss, both animals
showed normal body weight gain during the study.
In Group 1, no or minimal body weight loss (3.0% - 5.8%) was followed
by normal body weight gain during the observation period.

Sighting exposure led to the death or preterminal euthanasia of 2
animals. Dark/red diffuse discoloration of the non-collapsed lungs, white
creamy material in the trachea and esophagus, dry red material at the
perinasal/perioral fur were macroscopically observed in both animals.
Since during the exposure at 5.10 mg/L, the vehicle (acetone)
concentration was close to its LC50 value, the mortality observed at this
concentration was not considered to be a clear test item related effect.
Hence, this dose was above the maximum achievable concentration for
the test item (the maximum achievable concentration for this test item is
clearly below 5 mg/L due to constraints of the formulation to make an
atmosphere).
In animals that received 1.03, 2.00 or 2.11 mg/L of test item and that
survived to the termination on Day 14, no BCS-CS55621-related
macroscopic findings were noted.

Additional Comments

Conclusion

NOVEMBER 2021

The EPA has taken a precautionary approach and considers that
since the contribution of the test item to the observed findings is
unknown it will be assumed that all findings are due to the test
item which significantly contributed, until reliably proven
otherwise. Therefore, the death/humane sacrifice of both animals
at 5.1 mg/L and no deaths at 2.11 mg/L and so the LC 50 lies
between these values.

Fluoxapiprolin (BCS-CS55621) 4-hour, nose-only acute
inhalation LC50 > 2.11 mg/L in male and female Crl:WI Wistar
rats, and is classified as acute inhalation toxicity category 4
under GHS.
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Table 55: Eye Irritation
Type of study

Eye irritation - rabbits

Flag

Key study
BCS-CS55621; Batch No.: 2016-001706; Purity: 94.5% w/w (Certificate:

Test Substance

AZ 20945); Expiry date: 2018-07-21

Endpoint

Irritation; Draize score average from 24, 48, and 72 hour recordings
Mean Draize Score (24, 48, and 72 hr)
Conjunctival redness: 0.0), chemosis: 0.0, corneal opacity: 0.0 and iris:
0.0

Value

2017. “BCS-CS55621 - Acute eye irritation study in rabbits.”

Reference

Klimisch Score

1

Amendments/Deviations

None significant

GLP

Yes
OECD TG 405 (2012); EU 2017/735 B.5 (2017); US EPA OPPTS

Test Guideline/s

870.2400 (1998)

Species

Rabbit

Strain

New Zealand White

No/Sex/Group

3M

Dose Levels

0.1 g

Exposure Type

Conjunctival sac; rinsed after 1 hour

NOVEMBER 2021

No Initial Pain Reaction (IPR) / Pain Reaction (PR) was observed during
the experimental period.

No clinical signs of toxicity and no conjunctival or corneal effects were
observed at 24, 48 and 72 hours after application in all the animals.
However, at one hour after application, conjunctival redness (score 2)
Study Summary

was noted in all animals which was reversible within 24 hours.
The general state and behaviour of the animals were normal throughout
the experimental period.
There were no notable body weight changes during the experimental
period.

Additional Comments

None
Fluoxapiprolin (BCS-CS55621) is a “non-irritant” to the rabbit eye

Conclusion

according to the Draize classification system, and is not classified under
GHS.
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cornea surfaces after the post-treatment rinse. The two cornea surfaces
were cleared at 30 minutes and one cornea was cleared at 75 minutes
after the post-treatment rinse.

Additional Comments

No additional comments

Conclusion

Fluoxapiprolin (BCS-CS55621) is a “non-irritant” to the eye according to
this in vitro eye irritation test in isolated chicken eyes, and is not
classified under GHS.

NOVEMBER 2021

Page 103 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

Fluoxapiprolin (BCS-CS55621) specification: 102000031171-02.
Additional Comments

50% in DMF was stated to be the highest achievable concentration,

Fluoxapiprolin (BCS-CS55621) is a not a dermal sensitiser according to
the results from this murine Local Lymph Node Assay, and is not
Conclusion

NOVEMBER 2021

classified under GHS.
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vehicle control thus indicating that BCS-CS55621 did not exert any
cytotoxic effects in the bone marrow.

The bioanalysis showed that plasma samples of the animals treated with
the high dose of the test substance contained quantifiable amounts of
the test substance. The concentrations of BCS-CS55621 in the plasma
samples ranged between 0.8 and 12 mg/L plasma. Thus, the
bioavailability of the test item could be quantitatively confirmed and
systemic exposure of the animals by oral route of administration was
demonstrated.

In comparison to the corresponding vehicle control there was no
biologically relevant or statistically significant enhancement in the
frequency of the detected micronuclei at any preparation interval and any
dose level. 40 mg/kg bw cyclophosphamide (CPA) administered once
orally was used as positive control which showed a substantial increase
of induced micronucleus frequency.

Additional Comments

No additional comments

Conclusion

Fluoxapiprolin (BCS-CS55621) is not mutagenic in the mouse
micronucleus assay.
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At the chronic phase sacrifice, mean terminal body weight and organ weights
were unaffected by treatment in either sex. At the macroscopic observation, no
treatment-related changes were noted in either sex. Histopathology was not
performed for the chronic phase animals.
At the terminal sacrifice of the carcinogenicity phase, mean terminal body weight
and organ weights were unaffected by treatment in either sex. At the macroscopic
observation, no treatment-related changes were noted in either sex. At the
microscopic evaluation, no treatment-related neoplastic findings were observed.

Regarding non-neoplastic findings:
A higher incidence of hypertrophy/hyperplasia of macrophages in the bone
marrow sternum was observed in treated males (3/50, p ≤ 0.05) versus none in
the controls. This finding was observed with a very low incidence and a minimal
severity. Furthermore it can be observed in control animals as background
changes and therefore was considered to be not relevant. [Historical control data
was not included in the report].
A higher incidence of erosion/ulcer in the non-glandular stomach was observed in
treated females (3/50, p ≤ 0.05) versus none in the controls. This finding was
observed with a very low incidence and a minimal to slight severity. Furthermore it
can be observed in control animals as background changes and therefore was
considered to be not relevant. [Historical control data was not included in the
report].

A higher incidence of persistent thyroglossal duct in the thyroid gland was
observed in treated males (4/50, p ≤ 0.05) versus none in the controls. This
finding is congenital in origin without any relationship to treatment. [Historical
control data was not included in the report].

No treatment-related effects were observed in the mid dose (700-840 ppm) and
low dose groups (250-300 ppm).

Additional Comments

NOVEMBER 2021

No additional comments

Fluoxapiprolin (BCS-CS55621) did not induce carcinogenic effects during an
18month dietary carcinogenicity study in C57BL/6J mice at dietary concentrations
Conclusion

up to 2000-2400 ppm.

Fluoxapiprolin (BCS-CS55621) NOEL = 2000-2400 ppm (equivalent to 278 mg/kg
bw/d in males and 317 mg/kg bw/d in females) for neoplastic and non-neoplastic
effects from an 18-month dietary carcinogenicity study in C57BL/6J mice.
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For BCS-CC26002, the exposure was 2 to 3-fold higher in males compared to
females at the three dose levels tested.

At the end of both the chronic toxicity phase and the carcinogenicity phase of the
study, no treatment-related effects were identified in the terminal body weights,
organ weights, macroscopic and microscopic findings.

Higher mean absolute and relative thymus weights were noted in the high dose
males and in all dose groups in the females at terminal sacrifice, compared with
their respective controls. The differences in thymus weight did not reach statistical
significance. The difference observed in the high dose male group was due to the
higher thymus weight recorded in only one animal out of 20, which correlated

histopathologically with benign thymoma.
In some females, the higher thymus weights were also associated with gross
nodule(s)/mass(es) and/or microscopic findings. However, in the absence of a
clear dose-response relationship, the relationship to treatment of this change was
considered to be unlikely.
In the thymus, higher incidences of benign thymoma were recorded in the treated
females in all dose groups, compared with the control females (as shown in Table
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5.5.1-14). This finding correlated with the higher absolute and relative thymus
weights and the nodule(s)/mass(es) recorded at necropsy. Benign thymoma is a
primary tumor of thymic epithelial cells, in which they are admixed with variable
numbers of non-neoplastic lymphocytes, and is a relatively common tumor in the
ageing Wistar female rat (Moore et al., 20192). In this study, the increase in
incidence of benign thymoma across the different dose groups showed no clear
dose-response, and it was not associated with other lesions indicative of
increased epithelial cell proliferation in the thymus nor with increased incidence of
malignant thymoma; therefore, the relationship to treatment of this finding was
considered to be unlikely.

Additionally, although the incidence of benign thymoma in the high dose females
was outside the historical control data range (from 2001 to 2014) recorded at the
Test Facility, the incidence fell well within the RITA (Registry of Industrial
Toxicology Animal-data) database control range (from 2010 to 2019).
There was a minimal increase in the incidence of endometrial adenocarcinoma
observed in the uterus in the high dose females compared to control animals. The
increase was outside the historical control data (from 2001 to 2014) from the test
facility but was within the RITA database control range (from 2010 to 2019). The
adenocarcinoma were not considered to be test item related as there were no
proliferative findings in the other organs in the female reproductive tract.

Additional Comments

NOVEMBER 2021

No additional comments
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Conclusion

Fluoxapiprolin (BCS-CS55621) did not induce carcinogenic effects during a 2year
dietary carcinogenicity study in Rj:WI (IOPS HAN) rats at dietary concentrations
up to 6300-9000 ppm (equivalent to 288 mg/kg bw/d in males and

374 mg/kg bw/d in females corresponding to a kinetically-derived maximum dose,
KMD).

Fluoxapiprolin (BCS-CS55621) NOEL = 6300-9000 ppm (equivalent to 288 mg/kg
bw/d in males and 374 mg/kg bw/d in females) for neoplastic and non-neoplastic
effects from an 2-year dietary carcinogenicity study in Rj:WI (IOPS HAN) rats.
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study. Mean maternal body weight parameters and food consumption
were unaffected by treatment. At necropsy of dams, there were no
treatment-related macroscopic findings or changes in mean liver weight
at any dose level.

At cesarean section, litter parameters including the mean number of live
fetuses, percentage of post-implantation loss, number of early and late
resorptions, dead fetuses, fetal weights (combined and per sex) and
percentage of male fetuses were unaffected by treatment.

There were no treatment-related malformations or variations observed at
the external, visceral and skeletal fetal examinations.

The nature and/or distribution of the few external variations noted
(malrotated hindpaw(s) and bent tail); visceral variations noted (thymic
remnant present, convoluted and/or dilated ureter and short uterine
horn); and, skeletal variations (mainly delay of ossification) did not
suggest any treatment-related effects as they were observed in isolation,
or with no dose-relationship and/or remained within the range of inhouse
historical control data (HCD).

Additional Comments

No additional comments
Fluoxapiprolin (BCS-CS55621) NOEL = 1,000 mg/kg b.w./day via

Conclusion
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gavage for maternal and developmental toxicity in Crl:CD (SD) rats.

Science memo for application to import or manu

in the oesophagus. Two other females from

83) were observed with clinical signs of noi

eaten on one or more occasions following d

findings were considered related to the met

and consistency of formulation at the high d
item.

There were no effects on bodyweight chang
gravid uterine weight was similar for all gro

during gestation was unaffected by treatme

compared with control values.

At scheduled necropsy, one female receivin

females receiving 300 mg/kg bw/d and two
mg/kg bw/d were found not to be pregnant

therefore, there were 21, 21, 20 and 19 fem

mg/kg bw/d, respectively, with live fetuses a

The numbers of corpora lutea, implantation

total), live young, percentage of (pre- and p

ratio of males and females were unaffected

Litter weight, placental, male and female fe

weight were unaffected by treatment with B
mg/kg bw/d.

There were no macroscopic observations o

considered related to treatment and the inc

abnormalities and skeletal variants of fetus
treatment.

At 100 and 1000 mg/kg b.w./day there was

incidence of fused/partially fused sternebra

concurrent control. The incidence was outs

range at the fetal and litter levels at 100 mg

marginally outside of historical control data

at 1000 mg/kg b.w./day, however this appa

to be incidental as a dose response was no

NOVEMBER 2021

Page 121 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

Additional Comments

No additional comments
Fluoxapiprolin (BCS-CS55621) NOEL = 1,000 mg/kg bw/d via gavage

Conclusion

NOVEMBER 2021

for maternal and developmental toxicity in New Zealand White rabbits.
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Table 64: Reproductive toxicity – one-generation
Type of study

One generation reproductive toxicity - rat

Flag

Weight of evidence

BCS-CS55621; Batch No.: 2016-001706; Purity: 94.5% w/w
Test Substance

Expiry date: 2018-07-21

LOAEL: >3800 ppm (hi
Parental Toxicity
Endpoints

NOAEL: 3800 ppm (190

LOAEL: >3800 ppm (hi
Reproductive Toxicity

NOAEL: 3800 ppm (190

CS55621: Preliminary Study
2018. “BCSthe Han Wistar Rat by Dietary Administration.“
Reference
Klimisch Score

1

Amendments/Dev
iations

None significant

GLP

Yes

Test Guideline/s

US EPA OPPTS 870.SUPP

Species

Rat

Strain
RccHan™;WIST
F0: 8/sex/group
No/Sex/Group

F1: 12/sex/group M and F
0, 300, 1100 or 3800 ppm (see Study Summary)
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Dose Levels

During the lactation phase the dietary concentrations were r
and 1900 ppm.

Exposure Type

Diet
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Performed to study plan.

Achieved doses (mg/kg b.w./day) for F0 animals:

Study Summary

Group /Sex

2M

3M

4M

2F

3F

4F

Dietary con. (ppm)

300

1100

3800

300

1100

3800

Pre-pairing

19.7

74.3

260

22.5

82.4

279

Gestation

-

-

-

22.8

83.8

288

2F

3F

4F

Group /Sex

NOVEMBER 2021
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For the selected F1 generation, no mortality or abnormalities were observed. There was
no adverse effect on growth or food consumption.

Balano preputial separation and vaginal opening were unaffected by treatment.

There were no significant macroscopic findings at necropsy of the F0 or F1 adults and
necropsy of the F1 offspring did not detect any treatment related effects. When compared
with controls, the collective weight of the uterus, cervix and oviducts was low (statistically
significantly for adjusted weights) in F0 females treated at all dietary concentrations of
BCS-CS55621, with an apparent dose related trend (although the weights remained
within or were only marginally outside the Historical Control Data range). As there were
no macroscopic abnormalities recorded in these tissues and as the reproductive
performance of the females was unaffected by treatment, the relevance to the treatment
of this finding was not established.

Additional
Comments

No additional comments

Under the conditions of the study, fluoxapiprolin (BCS-CS55621) did not cause adverse
effects on the parent animals, their reproductive performance or the development of their
offspring up to the concentration of 3800 ppm (1900 ppm during lactation).
Conclusion

Fluoxapiprolin, one-generation NOAEL = 3800 ppm via the diet for reproductive toxicity in
RccHan™;WIST rats.

Table 65: Reproductive toxicity – two-generation
Type of study

Two generation reproductive toxicity - rat

Flag

Weight of evidence
BCS-CS55621; Batch No.: 2016-001706; Purity: 94.5% w/w (Certificate:

Test Substance

AZ 20945); Expiry date: 2018-07-21
LOAEL: >3800 ppm (highest dose rate tested)
Parental Toxicity

Endpoints

NOAEL: 3800 ppm (1900 ppm during lactation)
LOAEL: >3800 ppm (highest dose rate tested)
NOAEL: 3800 ppm (1900 ppm during lactation)
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Reproductive Toxicity

. “BCS-CS55621: Two

Performance Study to the H

Reference

2019

Klimisch Score

1

Amendments/Deviations

None significant

GLP

Yes

Test Guideline/s

OECD TG 416; US EPA OPPTS 870.3800

Species

Rat

Strain
RccHan™;WIST
F0: 28/sex/group
No/Sex/Group

F1: 24/sex/group

0, 450, 1300 or 3800 ppm (see Study Summ

Dose Levels

Exposure Type

During the lactation phases the dietary con
50% to 225, 650 and 1900 ppm, so that the
females in the high dose group did not incre
KMD as the maternal food consumption inc

Diet

Achieved doses (mg/kg b.w./day) for F0 an
Group/sex
2M
3M
4M
Dietary Con.
450
1300
3800
(ppm)
Pre-pairing
31.6
91.3
262
Study Summary
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Gestation
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-
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Group/sex
Dietary Con.
(ppm)
Lactation

-
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-
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statistically significantly higher (age 35.3 da
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but body weight was similar to Controls. Th

was considered not to represent an adverse

occurred in isolation and the subsequent oe

performance and fertility, gestation length, r
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these females were unaffected by treatmen

There were no adverse effects on sperm m
concentration in F0 and F1 males.

There were no macroscopic or histopatholo

F1 adults which were considered to be rela
BCSCS55621.

There were no macroscopic findings in the
were considered to be related to treatment

Additional Comments

No additional comments

Fluoxapiprolin (BCS-CS55621) was well tol

animals and the F1/F2 offspring up to the d
ppm in two successive generations of Han

Two-generation NOAEL for reproductive pe

adults, and the NOAEL for the survival, gro

F1/F2 offspring, is concluded to be 3800 pp
Conclusion

achieved doses before pairing (262 mg/kg/d

(F1)] and 3800/1900 ppm for adult females

achieved doses before pairing (302 mg/kg/d
(F1), during gestation (292 mg/kg/day (F0)

during lactation [310 mg/kg/day (F0) and 29
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Table

– 9067: Target Organ Systemic Toxicity
day dietary, rat

Type of study

90-day dietary - rat

Flag

Weight of evidence
BCS-CS55621; Batch No.: NLL 9039-15-1; Purity: 98.5% w/w

Test Substance

(Certificate: MZ 00915); Expiry date: 2015-02-06
LOAEL: > 15,000 ppm

Endpoint

NOAEL: 15000 ppm (highest dietary concentration tested) equivalent to
(891 mg/kg bw/d in males and 1169 mg/kg bw/d in females)

2016. “BCS-CS55621: 90-day toxicity study in the rat by
Reference

Klimisch Score

dietary administration.“

1
Thyroid and endocrine disruption endpoints not evaluated in this report,
but covered by other studies in the dossier. These were evaluated in the
chronic toxicity/carcinogenicity study [3.5A. - A.I./02; Blanck, M.; 2020;

Amendments/Deviations

M-675126-01-1 ]; and, endocrine disruption [3.7D/01; Lautraite, S.; 2013;
M-455480-01-1 ; 3.7D/02; Lautraite, S.; 2013; M-455487-01-1 ;
3.7D/03; Tinwell, H.; 2019; M-667409-02-1 ].

GLP

Yes
OECD TG 408 (1998); EC 2001/59 B.26 (2001); US EPA OCSPP

Test Guideline/s

870.3100

Species

Rat

Strain

Wistar Rj:WI(IOPS HAN)

No/Sex/Group

10/sex/group

Dose Levels

0, 600, 3000 or 15000 ppm in the diet
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Study Summary

Up to the highest dose level of 15000 ppm, dietary administration of the
test item to Wistar rats for at least 13 weeks induced no mortality and no
treatment-related changes at the clinical, physical, ophthalmological and
neurological examinations. Mean body weight parameters, food
consumption, blood analyses and urinalysis were also not affected. The
bioanalytical examination at Week 14 showed a trend towards a
doserelated increase in plasma concentrations in females, whilst in males,
detectable amount of BCS-CS55621 were noted only in the high dose
group. The higher plasma levels noted in females compared to males

was attributed to their higher achieved dietary intake. At necropsy, no
macroscopic and no histopathological findings related to test item
administration were noted in the organs and tissues evaluated.

Additional Comments

In addition, 10 animals/sex were added to the control and high dose
groups to assess the reversibility of any effects observed at the high dose
level.

Conclusion

Fluoxapiprolin (BCS-CS55621) 90-day dietary NOEL = 15000 ppm (891
mg/kg b.w./day in males and 1169 mg/kg b.w./day in females) in Wistar
Rj:WI(IOPS HAN) rats.
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Table

– 9068: Target Organ Systemic Toxicity
day dietary, mouse

Type of study

90-day dietary - mouse

Flag

Weight of evidence
BCS-CS55621; Batch No.: NLL 9039-15-1; Purity: 98.5% w/w

Test Substance

(Certificate: AZ 19931); Expiry date: 2016-02-18
LOAEL: > 6,250 ppm

Endpoint

NOAEL: 6,250 ppm (highest dietary concentration tested) equivalent to
882 and 1079 mg/kg bw/d in males and females, respectively

2019. “Amendment no. 1 - BCS-CS55621: 90-day toxicity
Reference

study in the mouse by dietary administration.“

Klimisch Score

1

Amendments/Deviations

Noted in Amendment 1

GLP

Yes
OECD TG 408 (1998); EC 2001/59 B.26 (2001); US EPA OCSPP

Test Guideline/s

870.3100

Species

Mouse

Strain

C57BL/6J

No/Sex/Group

10/sex/group

Dose Levels

0, 250, 1250 or 6250 ppm in the diet
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Performed to guideline, except for parameters not measured as they
were evaluated in the 90-day dietary rat study (ophthalmological
examination; sensory reactivity to stimuli of different types, assessment of
grip strength and motor activity assessment; haematological examination;
urinalysis; evaluation, after the treatment period, of the reversibility or
persistence of any toxic effects on an additional satellite group of
animals).
Study Summary
The dietary concentrations of 250, 1250 and 6250 ppm equated to
approximately 35.6, 171, 882 mg/kg bw/d in males and 45.6, 222, 1079
mg/kg bw/d in females.

Up to the highest dose level tested of 6250 ppm, BCS-CS55621 dietary
administration to C57BL/6J mice for at least 13 weeks induced no
mortalities, no treatment-related clinical signs or changes in mean body
weight parameters.
The bioanalytical examination at Week 12 showed a dose-related
increase in plasma concentrations of the test item and its major
metabolite BCS-CC26002 in both sexes. The higher plasma levels noted
in females compared to males was principally attributable to their higher
achieved dietary intake.
At necropsy, no macroscopic and no histopathological findings related to
test item administration were noted in the organs and tissues evaluated.

Additional Comments

No additional comments

Conclusion

Fluoxapiprolin (BCS-CS55621) 90-day dietary NOEL = 6250 ppm (882
mg/kg b.w./day in males and 1079 mg/kg b.w./day in females) in
C57BL/6J mice.

NOVEMBER 2021

Page 134 of 512

Science memo for application to import or manufacture Xivana for release (APP204042

– 90-

Table
69: Target Organ Systemic Toxicity
Type of study

90-day dietary - dog

Flag

Weight of evidence

day dietary, dog

BCS-CS55621; Batch No.: 2016-001706; Purity: 94.5% w/w (Certificate: AZ
Test Substance

20945); Expiry date: 2018-07-21
LOAEL: > 29,000 ppm

Endpoint

NOAEL: 29,000 ppm (highest dietary concentration tested) corresponding to an
actual mean test item intake of 892 and 895 mg/kg bw/d for males and females,
respectively

2018. “90-day toxicity study by dietary administration in beagle
Reference

dogs - BCS-CS55621.“

Klimisch Score

1

Amendments/Deviations

None significant

GLP

Yes

Test Guideline/s

OECD TG 409 (1998); EC 2001/59 B.27 (2001); US EPA OCSPP 870.3150

Species

Dog

Strain

Beagle

No/Sex/Group

4/sex/group

Dose Levels

0, 2900, 9200 or 29000 ppm in the diet
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Dietary analyses confirmed that formulations of test item in diets were prepared
accurately and homogenously.

Study Summary

The toxicokinetic evaluation showed that all BCS-CS55621 treated animals were
exposed to BCS-CS55621 and its metabolites BCS-CC26002 and BCS-CC26101
confirming administration and absorption. The peak plasma concentration, C max,ss,
was reached at 4 to 8 hours after dosing of BSC-CS55621. Cmax,ss of the
metabolite BCS-CC26101 was reached at 3 to 8 hours and Cmax,ss of the
metabolite BCS-CC26002 was reached at 4 to 8 hours after dosing of
BSCCS55621. No consistent changes in tmax,ss with dose or sex were observed.
Exposure, expressed as Cmax,ss and AUC0-24,ss, of BCS-CS55621 and its
metabolites BCS-CC26101 and BCS-CC26002 increased less than dose
proportionally over the used dose range of 2900 to 29000 ppm in Week 13 in both
sexes. No clear sex differences in exposure were observed during the study for

BCS-CS55621 and its metabolites BCS-CC26101 and BCS-CC26002, however
by increasing dose levels a tendency towards higher exposure of BCS-CS55621
was noted in females compared to males. In general, the exposure of the
metabolites BCS-CC26002 and BCS-CC26101 in terms of Cmax,ss and AUC0-24,ss
was lower than exposure to BCS-CS55621 in all dose groups in Week 13. The
highest exposures were noted for the parent followed by BCS-CC26002 and
finally BCS-CC26101.

At 29000 ppm, grey feces was observed in males in Weeks 2-7 and females in
Weeks 2, 3 and 6. The grey colour was considered to be related to the colour of
the test item, and most likely reflects unabsorbed test item. One male showed
nodules in the ears and in mouth which were considered unrelated to the
treatment. They were probably caused by canine papilloma virus, which did not
have an effect on the general health state of the animal.

No test item-related changes were noted in any of the parameters investigated in
this study: ophthalmology; haematology; coagulation; clinical chemistry; urinalysis;
gross pathology; organ weights; and, histopathology.

Additional Comments

No additional comments

Conclusion

Fluoxapiprolin (BCS-CS55621) 90-day dietary NOEL = 29000 ppm (892 mg/kg
b.w./day in males and 895 mg/kg b.w./day in females) in beagle dogs.
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No notable effects were seen for organ weights at any dose level.

No test item-related microscopic changes were seen at histopathology.

Additional Comments

No additional comments

Conclusion

Fluoxapiprolin (BCS-CS55621) 28-day dermal NOAEL = 1000 mg/kg
b.w./day in males and female Wistar rats.
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Brain weights were not affected by treatment.
The macroscopic and neurohistopathological examinations did not
reveal any treatment-related findings.

Additional Comments

No additional comments

Conclusion

Fluoxapiprolin (BCS-CS55621) acute neurotoxicity NOEL = 2000 mg/kg
b.w. in Han Wistar rats.
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To identify potential effects on pubertal development in peripubertal
animals, subgroups of eight animals of 19 days old were dosed for 20
days with BCS-CS55621 at 0, 450 or 900 mg/kg/day or fulvestrant (antiestrogenic reference item). Vaginal opening was checked on Day 10
and daily thereafter and vaginal smears were prepared and evaluated
on the day of necropsy. Vaginal smears were prepared and evaluated
for estrous cycle on the day of necropsy. The uterine and liver weights
were recorded at necropsy approximately 24 hours after the end of the
dosing period. In addition, ovaries and uterus were retained for possible
further histopathological examination and discarded before archiving.

No premature death was observed during the study.
Clinical signs were confined to noisy respiration observed in a single
animal (2F4331) on two occasions (Days 5 -6).
Body weight, cumulative and absolute body weight gain were not
affected by treatment with the test item when compared to controls.
Body weight and cumulative body weight gain of animals treated with
ethynyl estradiol were comparable to control animals. The relative body
weight gain of animals treated with ethynyl estradiol was reduced by

31% on Day 3 (p≤0.01) compared to controls.
Body weight and cumulative body weight gain of animals treated with
fulvestrant were comparable to control animals. The relative body weight
gain of animals treated with fulvestrant was increased by 64% on Day
20 (p≤0.05) compared to controls. However, this effect was mainly due
to two outliers in the control group (animals 1F4319 and 1F4320).
There was no effect on age and weight at vaginal opening in test item
treated groups. A delay was observed for mean age at vaginal opening
(39.9 days compared to 34.1 days) together with an increased mean
body weight (138.8 g compared to 114.8 g) in animals treated with
fulvestrant, when compared to controls.
The test item had no effect on the uterus weights when compared to
controls.
Ethynyl estradiol administered daily for 3 days induced a treatment related increase in uterus weights (p≤0.01) at the dose of 1μg/kg/day
and responded as expected when compared to controls.
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The test item had no effect on the uterus and liver weights when
compared to controls. The increase in absolute and relative uterus
weights (wet and blotted, +24 to 26%, not statistically significant) noted
at 450 mg/kg b.w./day of BCS-CS55621, when compared to controls,
was not dose-related but rather due to large inter-individual variations
and was therefore considered not to be treatment-related.
Fulvestrant administered daily for 20 days induced a treatment-related
reduction in uterus weights (p≤0.001) at the dose of 10 mg/kg b.w./day
and responded as expected when compared to controls.

Additional Comments

No additional comments
Fluoxapiprolin (BCS-CS55621) when tested up to the dose level of 900
mg/kg bw/d in female Han Wistar rats had no effect on vaginal opening

Conclusion

and uterine weights.

Table 73: Target Organ Systemic Toxicity – androgenic and anti-androgenic activity,
rat
Type of study
Endocrine disruption potential: androgenic and anti-androgenic activity,
rat
Flag

Weight of evidence
BCS-CS55621; Batch No.: NLL 9039-4-7; Purity: 97.5% w/w (Certificate:
MZ00613); Expiry date: 2013-07-03; and Batch No.: NLL 9039-2-1;

Test Substance

Purity: 98.0% w/w (Certificate: MZ 00603); Expiry date: 2013-05-31

2013. “BCS-CS55621 - Evaluation in the weanling rat
Hershberger assay coupled with preputial separation assessment.”
Reference

Klimisch Score

2

Amendments/Deviations

Not applicable
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GLP

No

Test Guideline/s

No

Species

Rat

Strain

Wistar Rj:WI(IOPS HAN)
Androgenic activity: 6M/group

No/Sex/Group
Anti-androgenic activity: 6M/group
Androgenic activity: 0, 450 or 900 mg/kg bw/d. by gavage in 0.5%
Dose Levels

methylcellulose 400 and 0.4% Tween 80 (5 mL/kg b.w.)
Anti-androgenic activity: 0, 450 or 900 mg/kg bw/d

Study Summary

NOVEMBER 2021

To investigate the potential androgenic activity of BCS-CS55621,
subgroups of 6 weanling (23 days old) male Wistar rats were dosed
daily by oral gavage for ten days with vehicle or BCS-CS55621 at the
doses of 450 and 900 mg/kg bw/d. On the day of necropsy (Study Day
11, Postnatal Day [PND] 33), preputial separation was recorded and any
changes in sex accessory tissue (epididymides, ventral prostate,
seminal vesicle, Cowper’s glands and levator ani/bulbocavernosus
muscles) weights were determined. To identify potential effects on
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pubertal development, three additional subgroups of 6 animals were dosed
for 30 days and monitored for preputial separation. On the day of necropsy
(Study Day 31, PND 53), sex accessory tissue (epididymides, ventral
prostate, seminal vesicles, Cowper’s glands and levator
ani/bulbocavernosus muscles), testes and liver weights were determined.
To investigate the potential anti-androgenic activity of BCS-CS55621,
groups of 6 weanling (23 days old) male Wistar rats received a daily dose
of 1 mg/kg bw/d of the known androgenic reference compound
testosterone propionate by subcutaneous injection as well as a daily oral
gavage of either vehicle or BCS-CS55621 at 2 dose levels (450 and 900
mg/kg bw/d) for 10 consecutive days. On the day of necropsy (Study Day
11, PND 33), preputial separation was recorded and the weight of sex
accessory tissues (epididymides, ventral prostate, seminal vesicles,
Cowper’s glands and levator ani/bulbocavernosus muscles) was
determined.
Mortality was observed in two animals on Day 7. Necropsy showed foam in
lungs indicating that the cause of death was a gavage error.
BCS-CS55621 administered up to 900 mg/kg bw/d for 10 days to immature
male rats had no androgenic or anti-androgenic potential under the
conditions of the present study.
When administered up to 900 mg/kg bw/d for 30 days, BCS-CS55621
induced a very slight delay in preputial separation at the top dose which
correlated to a lower mean body weight and a slight decrease in some
androgen-dependent tissue weights (not statistically significant) which was
also attributable to the lower mean terminal body weight at both dose
levels. Hence overall, there was no direct effect of the treatment on
pubertal development.

Additional Comments

No additional comments
Fluoxapiprolin (BCS-CS55621) had no androgenic or anti-androgenic

Conclusion

NOVEMBER 2021

potential up to the dose of 900 mg/kg bw/d in male Han Wistar rats..
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Both reference compounds gave the expected changes in steroid
hormone secretions confirming the responsiveness of the cells to
stimulation and inhibition. Specifically, forskolin induced a 13.1 fold
increase in estradiol secretion whereas prochloraz caused a marked
inhibition of testosterone secretion.
BCS-CS55621 was considered not to interfere with the secretion of the
four steroid hormones investigated in the present study. The slight
reduction (-26%) in testosterone secretion observed at 5 μM was not
considered relevant as it was just outside the internal criteria for
indicating an effect.
Furthermore, there was no impact in secretion of the hormones
downstream of progesterone (i.e. testosterone, estradiol, cortisol).

Additional Comments

No additional comments
Fluoxapiprolin (BCS-CS55621) did not affect steroidogenesis
(progesterone, testosterone, estradiol and cortisol concentrations) in this

Conclusion
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H295R assay.
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Following low doses the half-lives of absorption wer
and 2.3 h in female rats.

Excretion

For all low dose tests the mean concentration of tota

plasma declined to below 3.4% of the maximum con

h of administration. At this time more than 99% of th

had been excreted via faeces and urine. At high dos

concentration was below the LLQ in most of the sam

Following low doses the half-lives of elimination wer
in male rats and 25.8 h in female rats.

The excretion of radioactivity in male and fem ale rat

complete at 72 h with the bulk of radioactivity (>80%

Faecal excretion of individual rats ranged from abou

recovered radioactivity, except for bile-duct cannula

cannulated rats, approximately 49% of the recovere

in faeces of male rats and approximately 65% in fae

Bile accounted for approximately 33% of the mean d
male rats and approximately 28% in female rats.

For single low dose tests the mean urinary excretion

radioactivity was 6.5% of the dose recovered for ma

female rats. The urinary excretion was slightly faster

females. For high doses, about 0.3% of the dose we
urine of male rats (0 to 72 h) and about 1.0% in the

Residues in Organs and Tissues at Sacrifice

Single low doses showed male rats with slightly low

concentrations of radioactivity compared to female r

except of liver, bone (femur), fat (perirenal), lung, an

dose revealed an increase of the equivalent concen

radioactivity in all organs and tissues except of the l

female rats, as well as in the lung of female rats com

This effect was less pronounced in male rats. The h

of radioactivity following a single low dose was dete

in contrast to most other organs and tissues, the me
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concentration in the liver was lower following admini
high dose compared to low dose administration.

At sacrifice low levels of radioactivity were found in t

the elimination of the test item related radioactivity w
at sacrifice.

Pre-treatment with BCS-CS55621 induced slightly lo

concentrations than no pre-treatment with a single o

[pyrazole-4-14C]BCS-CS55621, and observed in mo

rats.

Metabolism
Parent compound and metabolites

Parent was the main component in the excreta of ra

including pre-treatment but excepting bile-duct cann

amounted to between 32% and 52% of the dose; 41

duct cannulated male rats and 56% of dose for fema

dose (male rats) and 95% of dose (female rats) in h

low amounts of parent compound (up to 0.52%) wer

urine.

The metabolite BCS-CS55621-4-OH was detected a

metabolite in faeces samples of female rats (10% of

In male rats, minor metabolites were identified (<10%

3-OH-propyl; BCS-CS55621-pentanoic acid; BCSCS

acid; BCS-CS55621-4-OH; BCS-CS55621-3-carbox

CS55621-pyrazole acetic acid; BCS-CS55621-DiOH

isomer 2); and, BCS-CS55621-3-OH-propyl-4-OH. I

metabolites were: BCS-CS55621-3-carboxylic acid;

OH-propyl; BCS-CS55621-pentanoic acid; BCS-CS
acid; BCS-CS55621-DiOH-dien (isomer 1 & isomer
CS55621-3-OH-propyl-4-OH. A number of metaboli

female rats amounting to < 2.0% of dose were ident

CS55621-pyrazole-carboxylic acid; BCSCS55621-p

BCS-CS55621-piperidine-carboxylic acid; BCSCS55
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CS55621-OH-GlcA; BCS-CS55621-3-Cys; BCS-CS
BCS-CS55621-4-GlcA.

The large number of metabolites identified and char

excreta and bile of male and female rats indicated a

metabolism of BCS-CS55621 in the rat. The majorit

(between 66.95% and 105.07% of dose administere

The metabolite profiles in male and female rats were

after dosing of 10 mg/kg bw [pyrazole-4-14C]BCS-CS

Quantitatively, sex related differences of the metabo

observed. However, in general the metabolism in m
was comparable in each respective dose group.

All results correspond well with the findings in the A

administration of [phenyl-UL-14C]BCS-CS55621 [3.7

Lamshoeft, M.; Bartelsen, N.; 2019; M-663848-01-1

metabolism study in the rat with [acetyl-2-14C]BCS-C

A.I,/02; Bongartz, R.; Kulig, J.; 2019; M-642997-02-1

study in the lactating goat with [pyrazole-4-14C]BCS

ID.: M1844623-8]. However, in the current study the

CS55621-Cys, BCS-CS55621-OH-GlcA & BCS-CS5

CS55621-GlcA, and BCS-CS55621-4-GlcA were de

up to 6%, predominantly in bile samples, but were n

administration of [phenyl-UL-14C]BCS-CS55621 [3.7

Lamshoeft, M.; Bartelsen, N.; 2019; M-663848-01-1

Metabolic pathway

The most important metabolic reaction of [pyrazole-

was the hydroxylation of the phenyl ring leading eith

hydroxy compounds or the respective conjugates of

Glucuronidation in other positions was also detected

cysteine was observed at different positions of the p

comparable in male and in female rats.

Hydrolysis of the piperidyl moiety resulted in a 3-hyd

chain, which was partly oxidised to a pentanoic acid

either one or the other difluoromethyl group to carbo

occurred. Hydroxylation was observed in several po
piperidyl ring.
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Cleavage of the parent compound between the piperidine and the
pyrazole ring resulted in a number of polar (pyrazole) metabolites.

Cleavage of the parent compound could also be observed after
hydrolysis of the thiazole or piperidyl moiety.

The principal metabolic reactions of [pyrazole-4-14C]BCS-CS55621 in the
rat are listed below:
•
•
•
•
•
•
•
•
•
•
•

Additional Comments

NOVEMBER 2021

hydroxylation in position 2, position 3, and position 4 of the in the
phenyl ring
conjugation with glucuronic acid in position 4 of the phenyl ring
glucuronidation in other positions was also detected, but was not
exactly located by structure elucidation
conjugation with cysteine in position 3 of the phenyl ring
conjugation with cysteine in position 2 or position 4 of the phenyl
ring
defluorination followed by oxidation to a 3-carboxylic acid or to a
5-carboxylic acid
piperidine ring opening and oxidation forming a 3-OH-propyl side
chain
oxidation of the 3-OH-propyl side chain leading to a pentanoic
acid
piperidine ring opening forming a pyrazole-acetamide
further oxidation of the acetamide group to a pyrazole-acetic acid
cleavage between the piperidine moiety and the thiazole ring
followed by oxidation to a piperidine-carboxylic acid.

No additional comments
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[[Pyrazole-4-14C]BCS-CS55621 was rapidly absorbed from the
gastrointestinal tract of Wistar rats after oral administration. With the 10
mg/kg bw dose, the Cmax was reached at 2 h, while with the 200 mg/kg
bw dose, the mean Cmax was reached at 1 h. Absorption rates 0 h to 48
h were 37% for male rats and 33% for females, and the absorption rates
4 h to 48 h were 21% for male rats and 19% for females. Following the
low dose, the half-lives of absorption were 2.4 h in male rats and 2.3 h in
females.
Conclusion
The absorbed radioactivity was distributed throughout the animal
immediately after dosing. After peaking, plasma levels declined rapidly
followed by a slower elimination phase between 8 h to 24 h with the low
dose. The high-dose dose normalised plasma concentrations were
lower compared to the low dose, and the radioactivity elimination was
slower. The time course of the mean plasma levels was similar in male
and female rats, however, the mean Cmax as well as the total exposure
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were slightly higher in female rats after the low dose, and mean plasma
levels were generally higher in female rats after a single high dose.

Faecal excretion of individual rats ranged from about 91% -100% of the
recovered radioactivity, except for bile-duct cannulated rats. In bile-duct
cannulated rats, approximately 49% of the recovered dose was detected
in faeces of male rats and approximately 65% in faeces of female rats.
Bile accounted for approximately 33% of the mean dose recovered in
male rats and approximately 28% in female rats. Following low doses,
the half-lives of elimination were respectively 25.4 h in male rats and
25.8 h in females. The excretion of radioactivity in male and female rats
was almost complete at 72 h with the bulk of radioactivity (>80%)
excreted by 24 h.

Generally, female rats showed slightly higher organ concentrations in
kidneys, lung, spleen, adrenal gland, and thyroid gland than male rats.
The highest concentration of radioactivity following a single low dose
was detected in the liver, and in contrast to most other organs and
tissues, the mean equivalent concentration in the liver was lower
following administration of a single high dose compared to low dose
administration. At sacrifice low levels of radioactivity were found in the

bodies indicating the elimination of the test item related radioactivity was
nearly complete at sacrifice. Pre-treatment with BCS-CS55621 induced
slightly lower organ concentrations than no pre-treatment with a single
oral dose of [pyrazole-4-14C]BCS-CS55621 and observed in most
tissues of male rats.

Parent compound was the main component in the excreta of rats in low
dose tests, including pre-treatment but excepting bile-duct cannulation,
and amounted to between 32% and 52% of the dose; 41% of dose for
bile-duct cannulated male rats and 56% of dose for bile-duct cannulated
female rats; and, 105% of dose (male rats) and 95% of dose (female

rats) in high dose tests. Only low amounts of parent compound (up to
0.52%) were excreted with the urine.

The metabolite BCS-CS55621-4-OH was detected as a major
metabolite in faeces of female rats (10% of dose), while in male rats,
minor metabolites were identified (<10%).
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The large number of metabolites identified and characterised in the
excreta and bile of male and female rats indicated an intensive
metabolism of BCS-CS55621 in the rat. The metabolite profiles in male
and female rats were qualitatively similar after dosin g of 10 mg/kg bw
[pyrazole-4-14C]BCS-CS55621. Quantitatively, sex related differences of
the metabolite profiles could be observed. However, in general the
metabolism in male and female rats was comparable in each respective
dose group.

The principal metabolic reactions of [pyrazole-4-14C]BCS-CS55621 in

the rat are listed below:
hydroxylation in position 2, position 3, and position 4 of the
•
in the phenyl ring
conjugation with glucuronic acid in position 4 of the phenyl
•
ring
glucuronidation in other positions was also detected, but
•
was not exactly located by structure elucidation
conjugation with cysteine in position 3 of the phenyl ring
•
conjugation with cysteine in position 2 or position 4 of the
•
phenyl ring
defluorination followed by oxidation to a 3 -carboxylic acid
•
or to a 5-carboxylic acid
piperidine ring opening and oxidation forming a 3 -OH•
propyl side chain
oxidation of the 3-OH-propyl side chain leading to a
•
pentanoic acid
piperidine ring opening forming a pyrazole-acetamide
•
further oxidation of the acetamide group to a pyrazole•
acetic acid
cleavage between the piperidine moiety and the thiazole
•
ring followed by oxidation to a piperidine -carboxylic acid

Elimination of the phenyl moiety led to pyrazole label specific
metabolites which could not be d etected in the phenyl label study [3.7A A.I,/03; Lamshoeft, M.; Bartelsen, N.; 2019; M-663848-01-1]]. The
following label specific metabolites occurred at levels up to 2.21% of the
dose administered and were detected in urine, bile, and extract of
faeces:
BCS-CS55621-pyrazole-carboxylic acid, BCS-CS55621-pyrazole
acetamide, BCS-CS55621-pyrazole acetic acid, and BCS-CS55621piperidine-carboxylic acid.
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female rats, but mean plasma levels determined at time points later
then tmax where generally higher in female rats.

Distribution and Plasma Kinetics
For male rats the peak plasma concentration (Cmax = 1.145 mg/kg )
was reached at 2 h (tmax) after administration, and for female rats Cmax
(1.077 mg/kg ) was reached at 4 h. The terminal half-life was 30.2 h in
male rats and 48.4 h in female rats. Overall, peak plasma levels and
total exposure were slightly higher in female.

Excretion
The concentration of the mean total radioactivity in individual plasma
samples declined to values below 3% of the maximum concentration
within 72 h, due to a fast elimination phase after reaching the plasma
peaks followed by a slower elimination phase after approximately 24 h.
At 72 h more than 99% of the recovered dose had been excreted via
faeces and urine. The main portion of radioactivity (>84%, mean value)
was excreted before 24 h in male and female rats.

The excretion was predominantly faecal and amounted to 97% of the
recovered dose for male rats and 97% for females. The mean urinary
excretion rates were 2.3% of the recovered dose for male rats and
2.7% for females.

Residues in Organs and Tissues at Sacrifice
At sacrifice low levels of radioactivity were found in the bodies
indicating the elimination of the test item related radioactivity was
nearly completed at sacrifice.

The highest concentration of radioactivity was detected in the liver.
The concentration in the kidney was high compared to the other
organs and tissues excluding liver. The mean equivalent
concentrations of total radioactivity were noticeably higher in the heart,
adrenal gland, spleen, and lung of female rats than in males.
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From the elimination kinetics of the total radioactivity from plasma it can
be concluded that small amounts of residual radioactivity in organs and
tissues are subject to further elimination.
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Metabolism
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The metabolite profiles in male and female rats were qualitatively similar
while quantitatively, sex related differences of the metabolite profiles
could be observed after dosing with 10 mg/kg bw [phenylUL14C]BCSCS55621.

Parent compound and metabolites
Parent compound was detected as the main component and amounted
to 42 % of the dose in the excreta of male rats and to 33% of the dose
in the excreta of female rats. Only low amounts of parent compound (up
to
0.07%) were excreted with the urine.

The metabolite BCS-CS55621-4-OH was detected as major metabolite
in female rats (11% of dose in faeces, 0-48 h; and, 0.02% of dose in
urine samples, 0-72 h).

Two metabolites BCS-CS55621-3-OH-propyl and BCSCS55621pentanoic acid were detected as major metabolites in male
rats (11% of dose in extract of faeces, 0-72 h; and, 0.03% of dose in
urine samples, 0-72 h).

In male rats, minor metabolites were identified, mainly in the faeces:
BCS-CS55621-4-OH; BCSCS55621-3-carboxylic acid; BCSCS55621DiOH-dien (isomer 1 & isomer 2); BCS-CS55621-3-OH-propyl4-OH, amounting to 5.75% of the dose. Further metabolites identified
only in the urine of male rats were BCS-CS55621-phenyl-isoxazole
glycolic acid; BCS-CS55621-phenyl-isoxazole acid; BCS-CS55621benzoic acid; and, BCS-CS55621-phenyl-GlcA.

In female rats, minor metabolites were BCS-CS55621-3-carboxylic acid;
BCS-CS55621-3-OH-propyl; BCSCS55621-pentanoic acid;
BCSCS55621-DiOH-dien (isomer 1 & isomer 2); and, BCS-CS55621-3OHpropyl-4-OH. Further metabolites identified only in the urine of
female rats were BCS-CS55621-phenyl-GlcA; BCS-CS55621-phenylisoxazole acid; BCS-CS55621-phenyl-isoxazole glycolic acid; and,
BCS-CS55621benzoic acid.
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All results correspond well with the findings in the ADME study in the
rat with [pyrazole-4-14C]BCS-CS55621 [3.7A - A.I,/04; Lamshoeft, M.;
Bartelsen, N.; 2019; M-669293-01-1], the pilot metabolism study in the
rat with [acetyl-2-14C]BCSCS55621 [3.7A - A.I,/02; Bongartz, R.; Kulig,
J.; 2019; M-642997-02-1 ], and the ADME study in the lactating goat
with [pyrazole-4-14C]BCS-CS55621 [Study ID.: M1844623-8].

Metabolic pathway
The most important metabolic reaction of [phenyl-UL-14C]BCSCS55621 was the hydroxylation of the phenyl ring leading to mono-, or
di-hydroxyphenyl compounds.

Another important reaction was the hydrolysis of the piperidyl moiety
resulting in a 3-OH-propyl side chain which was partly oxidised to a
pentanoic acid-group.

Oxidation of the 3-methyl-di-fluoromethyl group to carboxylic acid also
occurred.

Cleavage could be observed after hydrolysis of the thiazole moiety as
well as between the oxazole moiety and the phenyl ring after oxidation.

Glucuronidation to BCS-CS55621-phenyl-GlcA was observed to a
small extent.

The principal metabolic reactions of [phenyl-UL-14C]BCS-CS55621 in
the rat are listed below:
•
•
•
•
•
•
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hydroxylation in position 2, position 3, and position 4 of the
phenyl ring
defluorination followed by oxidation to a 3-carboxylic acid
piperidine ring opening and oxidation forming a 3-OH-propyl
side chain
oxidation of the 3-OH-propyl side chain leading to a pentanoic
acid
thiazole ring opening forming an isoxazole-glycolic acid
further decarboxylation of the isoxazole-glycolic acid to an
isoxazole group
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•

cleavage between the oxazole moiety and the phenyl ring by
oxidation to a benzoic acid and conjugation with glucuronic
acid in position 1

In general, the main metabolic routes observed for rats treated with
[phenyl-UL-14C]BCS-CS55621 and [pyrazole-4-14C]BCS-CS55621 were
identical.
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Elimination of the pyrazole moiety led to phenyl label specific
metabolites which could not be detected in the pyrazole label study [3.7A
- A.I,/04; Lamshoeft, M.; Bartelsen, N.; 2019; M-669293-01-1] in urine,
only: BCS-CS55621-phenyl-GlcA, BCS-CS55621-phenylisoxazole acid,
BCS-CS55621-phenyl-isoxazole glycolic acid, and BCSCS55621benzoic acid.

Additional Comments
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No additional comments
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[Phenyl-UL-14C]BCS-CS55621 was rapidly absorbed from the
gastrointestinal tract of male and female Wistar rats after oral
administration, but to a low extent. The time course of the mean plasma
levels during the absorption phase was similar in male and female rats,
respective tmax 2 and 4 h, but mean plasma levels determined at time
points later then tmax where generally higher in female rats. The terminal
half-life was 30.2 h in male rats and 48.4 h in female rats.

The concentration of the mean total radioactivity in individual plasma
samples declined to values below 3% of the maximum concentration
within 72 h, due to a fast elimination phase after reaching the plasma
peaks followed by a slower elimination phase after approximately 24 h.
At 72 h more than 99% of the recovered dose had been excreted via
faeces and urine, predominantly (>84%, mean value) before 24 h. The
excretion was predominantly faecal and amounted to 97% of the
Conclusion

recovered dose for male rats and 97% for females. The mean urinary
excretion rates were 2.3% of the recovered dose for male rats and 2.7%
for females.

At sacrifice low levels of radioactivity were found in the bodies indicating
the elimination of the test item related radioactivity was nearly completed
at sacrifice. The highest concentration of radioactivity was detected in
the liver. The concentration in the kidney was high compared to the
other organs and tissues. The mean equivalent concentrations of total
radioactivity were noticeably higher in the heart, adrenal gland, spleen,
and lung of female rats than in males.

The metabolite profiles in male and female rats were qualitatively similar
while quantitatively, sex related differences could be observed. Parent
compound was detected as the main component and amounted to 42 %
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of the dose in the excreta of male rats and to 33% in females. Only low
amounts of parent compound (up to 0.07%) were excreted with the
urine. The metabolite BCS-CS55621-4-OH was detected as major
metabolite in female rats, and two metabolites BCS-CS55621-3-OHpropyl and BCS-CS55621-pentanoic acid were detected as major
metabolites in males.

A high number of metabolites was identified and characterised in the
excreta of male and female rats, suggesting an intensive metabolism of
BCS-CS55621. The metabolite patterns in the urine and faeces from the

current study and the ADME study with the pyrazole label were similar,
except for the individual label specific metabolites.

The principal metabolic reactions of [phenyl-UL-14C]BCS-CS55621 in
the rat are listed below:
hydroxylation in position 2, position 3, and position 4 of the
•
phenyl ring
defluorination followed by oxidation to a 3 -carboxylic acid
•
piperidine ring opening and oxidation forming a 3 -OH-propyl
•
side chain
oxidation of the 3-OH-propyl side chain leading to a pentanoic
•
acid
thiazole ring opening forming an isoxazole -glycolic acid
•
further decarboxylation of the isoxazole-glycolic acid to an
•
isoxazole group
cleavage between the oxazole moiety and the phenyl r ing by
•
oxidation to a benzoic acid and conjugation with glucuronic
acid in position 1

Elimination of the pyrazole moiety led to phenyl label specific
metabolites which could not be detected in the pyrazole label study
[3.7A - A.I,/04; Lamshoeft, M.; Bartelsen, N.; 2019; M-669293-01-1] in
urine, only: BCS-CS55621-phenyl-GlcA, BCS-CS55621-phenylisoxazole acid, BCS-CS55621-phenyl-isoxazole glycolic acid, and BCSCS55621-benzoic acid.
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4

500

72

repeated
dose, every
24 h

5

1000

72

repeated
dose, every
24 h

The highest dose (1000 mg/kg b.w.) resulted in poor health status of the
animals at the end of the experiment due to digestive problems and
diarrhoea.
Recovery
102% to 106% of the administered radioactivity was recovered in urine,
faeces, organ, and tissue samples at sacrifice after repeated
administration of 200 mg/kg bw of the test item over a period of 1, 3, 7,
and 10 days to male and female rats. 94% to 106% of the total
radioactive dose administered was recovered after an increasing amount
of the test item was administered over a period of 3 days (200, 500, and
1000 mg/kg bw).
Absorption
No relevant increase of radioactivity in micro plasma samples was
observed after repeated dosing up to 10 days.
The absorption of [pyrazole-4-14C]BCS-CS55621 started immediately
after oral administration of 200, 500 or 1,000 mg/kg bw, as shown by the
mean measured concentration of radioactivity in the plasma at the first
sampling point (1 h), but the increase was less than dose proportional.
However, the increase at 24 hours after the third administration was
about dose proportional.

Study Summary

Distribution
Radioactivity could be detected in all evaluable plasma samples at the
latest time of plasma sampling.
Excretion
Excretion was almost completed within 24 hours after administration of
each repeated dose of 200 mg/kg bw in male and female rats. At this
time more than 99% of the recovered dose had been excreted and below
0.9% were recovered in the bodies of the individual rats. This was also
found in male rats after dosing three repeated doses of 200 or 500 mg/kg
b.w. in intervals of 24 hours. In total, more than 99% of the total
recovered dose had been excreted within 72 hours. Excretion of
radioactivity after the first dose of 1,000 mg/kg bw was almost complete
within 24 hours, but decreased after repeated administration of this dose,
reaching 71% at 72 hours.
The excretion of the test item was predominantly faecal, 99% to 100% of
the recovered radioactivity in all male and female rats, with exception of
the 1000 mg/kg b.w. test group. In the high dose test 71% to 81% of the
recovered dose was detected in the faeces, and 19% to 28% of
radioactivity remained in the body at the time of sacrifice.
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The mean urinary excretion rate was low and below 0.5% of the dose
recovered for male and female rats.
Residues in Organs and Tissues at Sacrifice

Distribution in organs and tissues of male and female rats following
repeated dosing of 200 mg/kg b.w. up to 10 days (individual animals per
sampling time).
At 24 hours after administration radioactivity was observed in all organs
and tissues of male and female rats.
In male rats the equivalent concentration of total radioactivity in carcass
and liver samples was higher than in the plasma sample at 24 hours
after first dosing. All other organs and tissues showed radioactivity
levels similar or lower than in plasma.
In female rats, plasma radioactivity was about three times lower
compared to males at 24 hours after first dose. However, with the
exception of the carcass, equivalent concentrations in organs and
tissues of male and female rats were similar. In the carcass the
radioactivity level was about 6 times higher in female rats than males.
After repeated administration of the test item over 10 days, radioactivity
levels in the skin, testes, ovaries, and thyroid gland were comparable at
Day 1 and Day 10, however, a slight increase after repeated dosing was
observed in liver and kidney samples of male and female rats, as well as
in the adrenal gland of the male rat.
Distribution of total radioactivity in organs and tissues of male rats
following repeated dosing of 200 mg/kg b.w., 500 mg/kg b.w., or 1000
mg/kg b.w. of the test item (mean values of 3 animals).
Mean concentrations of radioactivity in plasma and adrenal gland
increased about dose proportional after 3 repeated administrations of
increasing doses of the test item, while radioactivity levels in the liver,
kidneys, and prostate increased less than dose proportional with
increasing doses. In testes a slight increase of the mean dose
normalised concentration following administration of 1000 mg/kg b.w.
compared to 200 mg/kg b.w. was observed.
Metabolism
Parent compound and metabolites
The majority of the metabolites in testes following repeated dosing of
1000 mg/kg b.w. in intervals of 24 hours over 3 days to male rats was
identified. Parent compound accounted for 28 % of the TRR.
Metabolites in the samples of testes were BCS-CS55621piperidinecarboxylic acid; BCS-CS55621-pyrazole acetamide; BCSCS55621-3carboxylic acid; and, BCS-CS55621-pyrazole acetic acid.
An unidentified metabolite (15.0% of TRR) was characterised by its
extraction and chromatographic behaviour.
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Additional Comments

No additional comments

Conclusion

[Pyrazole-4-14C]BCS-CS55621 was administered orally at 200 mg/kg
bw/d for 10 days to male and female rats, or in doses of 500 or 1000
mg/kg bw/d for 3 days to male rats, and the toxicokinetic and metabolic
behaviour of can be characterised:
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•

BCS-CS55621 was rapidly absorbed and distributed.

•

The concentration of radioactivity in plasma samples after
repeated dosing of 200 mg/kg bw increased over time, and was
comparable in male rats and female rats on Day 10.

•

The increase of the mean concentration of radioactivity in
plasma at 24 hours after the third administration was about
dose proportional following repeated administration of the test
item at doses of 200, 500 or 1000 mg/kg bw/d for 3 days.

•

The excretion of the test item was predominantly faecal, while
the urinary excretion rate was low and below 0.5% of the dose
recovered for male and female rats.

•

The excretion of total radioactivity was almost completed within
24 hours after each repeated dose in all tests except at 1000
mg/kg bw/d.

•

More than 99% of the recovered dose had been excreted via
urine and faeces. At 1000 mg/kg bw/d, the excretion decreased
progressively after repeated administration, reaching 75.2% of
the total administered dose at 72 hours.

•

Besides the carcass, the highest amounts of radioactivity were
detected in the liver in all tests.

•

After repeated administration of 200 mg/kg bw/d for 10 days,
an increase in the radioactivity level of at least 100% was
observed in carcass, plasma, liver, adrenal gland, and kidneys
of male rats compared to the level of Day 1.

•

Generally, the mean concentrations of radioactivity in plasma,
tissues, and organs of male rats increased about dose
proportional or less than dose proportional with increasing
doses, except in the carcass. In testes an increase of about
25% of total radioactivity was observed after administration of
1000 mg/kg bw/d compared to 200 mg/kg bw/d.
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•

After 200 mg/kg bw/d of the test item over 10 days,
radioactivity levels (individual values) in skin, testes, ovaries,
and thyroid gland were comparable at Day 1 and Day 10. A
slight increase in liver and kidney samples of male and female
rats and the adrenal gland of males was observed after
repeated dosing.

•

Parent compound was identified in the testes of male rats and
accounted for 28.4% of the TRR.

•

Metabolites in testes of male rats were BCS -CS55621-

piperidine-carboxylic acid, BCS-CS55621-pyrazole acetamide,
BCS-CS55621-3-carboxylic acid, and BCSCS55621-pyrazole
acetic acid.
•

The highest dose (1000 mg/kg b.w.) resulted in poor health
status of the animals at the end of the experiment. The rats
suffered from digestive problems and diarrhoea.

Based on the results of this study, no relevant bioaccumulation after
repeated administration of 200 mg/kg bw/d. [pyrazole-4-14C]BCSCS55621 over 10 days to male and female rats, or in doses up to 1000
mg/kg bw/d over 3 days to male rats can be observed.
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radioactivity in plasma was 62.4 and 51.0 hours in male and female
animals, respectively.

Highest concentrations of radioactivity were found in the liver, bile ducts,
adrenal glands and other tissues typically associated with excretion
(namely the kidney, contents and mucosa/wall of the urinary bladder and
oesophageal gastrointestinal tract) of male and female animals. This
indicated that elimination of radioactivity was via the gastrointestinal tract
and the renal system. Results from the analysed excreta indicated that
faecal elimination was the principal route of elimination.

Tissue concentrations were typically below 1.0 μg equiv/g after oral
administration. Radioactivity concentrations above these levels in male
and female animals, but excluding oesophageal gastrointestinal tract
tissues, were determined in the liver, bile ducts, adrenal (cortex and
medulla) and kidney (cortex and medulla).

Highest total exposures (AUC0-last of above 10 μg equiv.h/g, to a maximum
of 184 μg equiv.h/g) in male animals were observed in bile ducts, liver,
nasal mucosa, renal cortex and adrenal cortex. In female tissues
exposures (AUC0-last of greater than 25 μg equiv.h, to a maximum of 96.4
μg equiv.h) were observed in liver, bile ducts, uterus, nasal mucosa and
adrenal cortex. Total exposure in plasma (AUClast) was determined as
5.35 and 6.16 μg equiv.h/g in male and female animals, respectively.

Low concentrations of radioactivity were measured in the tissues of the
central nervous system, i.e. the brain and spinal cord, which declined over
the duration of the study. Other tissues which generally contained low
levels of radioactivity were the lens and vitreous humour of the eye.

Additional Comments
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No additional comments.
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•

Radioactivity was widely distributed following oral administration.

•

Elimination of drug-related radioactivity was protracted with 11 and
7% of the tissues of male and female animals, respectively still
containing quantifiable radioactivity at the final sampling time ie,168
hours post-dose.

Conclusion

•

Highest radioactivity concentrations, excluding tissues associated
with excretion, were determined in the liver, adrenal glands (cortex
and medulla) and kidney (renal cortex and renal medulla) in male
and female animals.

•

Elimination half-lives of radioactivity were typically <25 hours.
Longer elimination half-lives of >25 hours were observed in the
plasma, liver, and bile duct of both male and female animals.

•

AUC values were generally <10 μg equiv.h/g, but were higher (up
to 135 μg equiv.h/g) for some tissues (nasal mucosa, bile duct,
clitoris and uterus (females only), liver, and renal cortex.

•

The detection of low levels of radioactivity in the central nervous
system at early sampling times (1, 4 and 8 hours) suggested that
drug-related material crossed the blood-brain barrier, but was
eliminated.

•

Elimination of radioactivity was generally via faecal voiding. The
presence of high levels of radioactivity in the bile ducts indicated
that biliary secretion was a contributing factor in faecal elimination.

•

There were no significant gender differences in the absorption,
distribution or elimination of BCS-CS55621-related radioactivity.

Table 79: Toxicokinetics - in vitro metabolism, thiazolyl-14C label, liver microsomes
Type of study

In vitro metabolism, thiazolyl-2-14C label, human, dog and rat liver
microsomes

Flag

Supporting study
[thiazolyl-2-14C] BCS-CS55621;
Batch No.: KML 10542; Chemical purity: 99%; Radiochemical purity: >

Test Substance
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99%; (Certificate: M19105291-8)
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Schiedung, H.; 2020; M-675906-02-1
Schiedung, H., 2020. “Amendment no. 01: Metabolic stability and
profiling of [thiazolyl-2-14C]fluoxapiprolin (BCS-CS55621) in liver
Reference

microsomes from human, rat and dog for interspecies comparison.”
Bayer AG, BAG-CS-EnSA-Testing, 40789 Monhein, Germany.
Report number: EnSa-18-0838.

Klimisch Score

1

Amendments/Deviations

None significant

GLP

Yes

Test Guideline/s

None

Species

Human; dog; rat
Human: Hispanic/Caucasian or Caucasian/African American;

Strain

Dog: Beagle;
Rat: Wistar

Human: 10 M and F;
No/Sex/Group

Dog: 8 M and 12 F;
Rat: 200 M and 100 F

Dose Levels

0.05 or 0.5 µmol/L in acetonitrile (ACN) and incubation fluid

The in-vitro metabolite profile of 0.5 μmol/L and 0.1 μmol/L [thiazolyl-214C]BCS-CS55621

was determined after incubation with liver

microsomes from humans (male & female), rats (male & female), and
dogs (male & female). The metabolic activity of the enzyme fractions
Study Summary

was proven by the metabolization of the positive control substance
14CTestosterone.

The material balance of each test variant was between 51% and 133%
of the applied radioactivity recovered in the supernatants following
centrifugation of the incubated suspensions. For samples of the 120
minute incubations, the remaining radioactivity in the pellets was

NOVEMBER 2021

Page 177 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

additionally determined by LSC, resulting in material balances of 88 101% for 0.5 μmol/L incubations and material balances of ≥109% for 0.1
μmol/L incubations.

As demonstrated with the positive control substance

14

C-Testosterone

the liver microsomes proved to be metabolically active, which was
shown by decreasing amount of Testosterone and increasing amount of
transformation metabolites (up to 14 metabolites). The metabolic
transformation rates accounted for up to 100.0% after 120 minutes
incubation. Control incubations without NADPH generating biochemical

system were analyzed by HPLC and demonstrated the stability of the
test item over a time period of 120 minutes.

Differences in the in-vitro metabolite profile of [thiazolyl-2-14C]BCSCS55621 when incubated with liver microsomes were observed in the
various microsomal incubations of the corresponding concentration and
exhibited moderate to high transformation rates of the applied test item
during the incubation process, except for female rat liver microsomes,
which did not show metabolic transformation at incubations of 0.1
μmol/L.

The highest metabolic transformation rate for human liver microsomes
was observed after 120 minutes incubation at 0.1 μmol accounting for
100.0% of the metabolic transformation.

While in male rat liver microsomes, [thiazolyl-2-14C]BCS-CS55621 was
metabolized between 93.3% and 100.0% after 120 minutes incubation,
the test item was only moderately metabolized in female rat liver
microsomes at incubations at 0.5 μmol/L (53.6%) and no metabolization
was observed in incubations of female rats at 0.1 μmol/L.

In the dog liver microsomes, [thiazolyl-2-14C]BCS-CS55621 was

metabolized between 82.4% and 100.0% after 120 minutes incubation.

For each test concentration, the metabolic pattern was comparable in
human, dog and rat liver microsomes system and no unique human
metabolite >2.5% was detected. The Metabolite 24 showed the highest
abundance and accounted for up to 24.84% (human), 22.98% (rat) and
39.48% (dog) of the radioactivity in liver microsomes after incubation
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with 0.5 μmol/L [thiazolyl-2-14C]BCS-CS55621 and up to 100.00%
(human, rat and dog) of the radioactivity in liver microsomes after
incubation with 0.1 μmol/L [thiazolyl-2-14C]BCS-CS55621. The
metabolites 10, 18, 19, 20, 21, 22, 23, 24, 25, 27, 28, 30 and 31
accounted in at least one species for ≥ 5.00% after incubation with the
test item. All further detected metabolites accounted for <5.00% of the
radioactivity.

Due to the low amount of radioactivity, all detected metabolites were
only characterized based on their chromatographic behavior.

In human liver microsomes, the most abundant metabolites 20, 21, 22,
23, 24, 25, 28, 30 and 31 accounted for between 5.11% and 24.84% of
the radioactivity for the 0.5 μmol/L incubations. In the incubations with
0.1 μmol/L [thiazolyl-2-14C]BCS-CS55621 only the metabolites 24, 30,
31 were observed and accounted for between 22.23% and up to
100.00% of the radioactivity.

In rat liver microsomes, the most abundant metabolites 10, 24, 25, 28,
30 and 31 accounted for between 5.17% and 22.98% of the radioactivity
for the 0.5 μmol/L incubations. In the incubations with 0.1 μmol/L
[thiazolyl-2-14C]BCS-CS55621 only the metabolites 10 and 24 were
observed and accounted for between 18.92% and up to 100.00% of the
radioactivity.

In dog liver microsomes, the most abundant metabolites 18, 19, 20, 21,
22, 23, 24, 25, 27, 28, 30 and 31 accounted for between 5.33% and
39.48% of the radioactivity for the 0.5 μmol/L incubations. In the
incubations with 0.1 μmol/L [thiazolyl-2-14C]BCS-CS55621 only the
metabolites 22 and 24 were observed and accounted for between
43.75% and up to 100.00% of the radioactivity.

Other metabolites detected for all liver microsomes incubates accounted
for each ≤ 4.97% of the radioactivity.

Additional Comments

NOVEMBER 2021

No additional comments

Page 179 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

[Thiazolyl-2-14C]BCS-CS55621 was incubated at two concentrations
Conclusion

(0.1 μmol/L and 0.5 μmol/L ) with liver microsomes from humans (male
& female), rats (male & female) and dogs (male) for 0, 60 and 120
minutes at 37°C.

In general, the metabolic transformation rate of radiolabeled [thiazolyl -214

C]BCS-CS55621 was found to be comparably high in liver microsomes

of male humans, rats and dogs. The metabolic transformation rate was
moderately different in liver microsomes of males and females of

humans as well as of dogs. In female rat liver microsomes, metabolic
transformation was strongly reduced compared to liver microsomes from
male rat, male and female human, and male and female dog liver
microsomes.

The enzymatic activity of each of the liver microsomes was
demonstrated by a significant metabolic conversion of the positive
control substance

14

C-Testosterone. Besides BCS-CS55621, thirty-four

metabolites were detected in the liver microsome incubates after
biotransformation of [thiazolyl-2-14C]BCS-CS55621. A higher number of
metabolites were detected in liver microsomes of human (24) and rat

(28), whereas 18 metabolites were detected in liver microsomes of
dogs.

In the various liver microsomes incubates Metabolite 24 was the most
abundant metabolite. The metabolites 10, 18, 19, 20, 21, 22, 23, 24, 25,
27, 28, 30, 31 accounted in at least one species for ≥ 5.00% after
incubation with the test item. All further detected metabolites accounted
for <5.00% of the radioactivity. In general, the metabolic pattern in all
liver microsomes was qualitatively comparable for the respective
concentration of the test item.

All metabolites >2.5% formed by microsomes from humans w ere also
detectable in microsomes from rat and/or dog and no human unique
metabolite was detected. Due to the low amount of radioactivity, all
detected metabolites were only characterized based on their
chromatographic behavior.
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Table 80: Toxicokinetics - in vitro metabolism, pyrazole-4-14C label, liver microsomes
Type of study

In vitro metabolism, pyrazole-4-14C label, human, dog and rat liver
microsomes

Flag

Supporting study
[pyrazole-4-14C] BCS-CS55621;
Batch No.: KML 10012; Chemical purity: > 99%; Radiochemical purity: >

Test Substance

99%;
Batch No.: KML 10214; Chemical purity: > 99%; Radiochemical purity: >
99%

3.7A - A.I,/07; Schiedung, H.; Bartelsen, N.; 2020; M-676760-01-1 KCA
5.1.2/02
Schiedung, H. and Bartelsen, N., 2020. “Metabolic Stability and
Reference

Profiling of [pyrazole-4-14C]Fluoxapiprolin (BCS-CS55621) in Liver
Microsomes from Human, Rat and Dog for Interspecies Comparison.”
Bayer AG, Crop Science Division, BAG-CS-EnSa-Testing, 40789
Monheim, Germany. Study Number: M19105289-5

Klimisch Score

1

Amendments/Deviations

None significant

GLP

Yes

Test Guideline/s

None

Species

Human; dog; rat
Human: Hispanic/Caucasian or Caucasian/African American;
Dog: Beagle; Rat:
Wistar

Strain

Human: 10 M and F;
No/Sex/Group

Dog: 8 M and 12 F;
Rat: 200 M and 100 F

Dose Levels

NOVEMBER 2021

0.05 or 0.5 µmol/L in acetonitrile (ACN) and incubation fluid
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The objective of this study was to compare the metabolic stability and
the metabolic profile of Fluoxapiprolin after incubation with sex-specific
liver microsomes from human, rat, and dog. The test item was
radiolabeled [pyrazole-4-14C]Fluoxapiprolin.
Study Summary
0.5 μmol/L and 0.05 μmol/L [pyrazole-4-14C]Fluoxapiprolin were
incubated separately with liver microsomes, the incubation buffer, and
the NADPH generating biochemical system consisting of NADP,
glucose-6-phosphate and the enzyme glucose-6-phosphate-
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dehydrogenase. Incubations were conducted for 0 m

minutes in a water bath by shaking at 37 °C. The pro
solvents in the incubation suspensions was 1%.

The reactions were started by the addition of NADP
stopped with 100 μL acetonitrile at each incubation

and centrifugation at approximately 16873 rcf for 15

supernatants were analyzed directly by HPLC using

Pools of liver microsomes from male and female hum

donors), male and female rats (100 to 200 donors) a
dogs (8-12 donors) were received from Xenotech.

The recovery of radioactivity was determined as rela

the applied radioactivity recovered in the supernatan

incubates as compared with the initial radioactivity. A

contained between 88.5% and 109.6% of the applie

Control incubations without NADPH generating bioc

were analyzed by HPLC and demonstrated the stab

over a time period of 120 minutes. Positive metaboli

[4-14C]testosterone at 10 μmol/L demonstrated the a

and dog liver microsomes to metabolize testosteron

demonstrated by decreasing amount of testosterone

amount of transformation metabolites (up to 16 meta

monitoring the metabolism of the marker substrate [
6-β-hydroxy-testosterone (positive control).

The metabolic transformation rates accounted for up

120 minutes incubation. Testosterone and 6-β-hydro

were identified by comparison of retention times and

Fluoxapiprolin was strongly bio-transformed after inc

(male and female), rat (male) and dog (male and fem

microsomes. Biotransformation of the parent compo
of female rats was moderate.

The metabolic transformation rate in liver microsome

female humans was similar after incubation with [py
14

C]Fluoxapiprolin. After 120 minutes the metabolic

of the test item ranged from 82.52% to 95.94% in m
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of male humans and from 95.02% to 100.00% in samples of female
humans.

A difference of metabolic transformation of [pyrazole-414C]Fluoxapiprolin

was observed in liver microsomes of male and female

rats: while in microsomal samples of male rats complete conversion of
[pyrazole-4-14C]Fluoxapiprolin was observed at both concentrations after
120 minutes incubation time, a moderate transformation of the test item
was observed in microsomal samples of female rats: After an incubation
time of 120 minutes the transformation rate was 34.11% at 0.05 μmol/L
[pyrazole-4-14C]Fluoxapiprolin and it was 56.21% at 0.5 μmol/L.

Metabolic transformation of [pyrazole-4-14C]Fluoxapiprolin was observed
in liver microsomes of male and female dogs. While in samples of male
dogs, complete conversion of [pyrazole-4-14C]Fluoxapiprolin was
observed at both concentrations after 120 minutes incubation time, a
lower transformation rate of the test item was observed in samples of
female dogs. The transformation rates in samples of female dogs were
76.27% (0.05 μmol/L) and 78.53% (0.5 μmol/L) after an incubation time
of 120 minutes.

Additional Comments

NOVEMBER 2021

No additional comments
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Overall, incubations of [pyrazole-4-14C]Fluoxapiprolin with liver
microsomes revealed 13 (human), 11 (rat), and 10 (dog) metabolites,
besides parent compound.

At the lower concentration Metabolite 9 showed the highest abundance
and accounted for up to 47.06% of the radioactivity (human), 79.29%
(rat), and 54.82% (dog) in liver microsomes after incubation with 0.05
μmol/L [pyrazole-4-14C]Fluoxapiprolin. At the higher concentration
Conclusion

Metabolite 10 showed the highest abundance and accounted for up to
and up to 42.65% in human samples, 43.73% in samples of rats, and up
to 47.23% of the radioactivity in samples of dogs.

Metabolites 2, 3, 5, and 6 occurred as sex specific metabolites in
incubations of human male liver microsomes.

Comparison of the metabolite profiles of rat and dog microsomal samples
from the in vitro metabolism studies with the radiolabels
[phenyl-UL-14C] and [thiazolyl-2-14C] to the profiles of microsomal
incubations with [pyrazole-4-14C]Fluoxapiprolin revealed no human
unique metabolite.

In total, 15 different metabolites were found in human, rat, and dog liver
microsomes. All detected metabolites were characterized based on their
chromatographic behavior.
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Table 81: Toxicokinetics – in vitro metabolism, phenyl-UL-14C label, liver microsomes
Type of study

In vitro metabolism, phenyl-UL-14C label, human, dog and rat liver
microsomes

Flag

Supporting study
[phenyl-UL-14C] BCS-CS55621; Batch No.: KML 10543; Chemical purity:

Test Substance

> 99%; Radiochemical purity: > 99%
3.7A - A.I,/06; Schiedung, H.; Bartelsen, N.; 2020; M-676758-01-1 KCA
5.1.2/03
Schiedung, H. and Bartelsen, N., 2020. “Metabolic Stability and

Reference

Profiling of [phenyl-UL-14C]Fluoxapiprolin (BCS-CS55621) in Liver
Microsomes from Human, Rat and Dog for Interspecies Comparison.”
Bayer AG, Crop Science Division, BAG-CS-EnSa-Testing, 40789
Monheim, Germany. Study Number: M19105290-7

Klimisch Score

1

Amendments/Deviations

None significant

GLP

Yes

Test Guideline/s

None

Species

Human; dog; rat
Human: Hispanic/Caucasian or Caucasian/African American;
Dog: Beagle;

Strain

Rat: Wistar
Human: 10 M and F;
No/Sex/Group

Dog: 8 M and 12 F;
Rat: 200 M and 100 F

Dose Levels

NOVEMBER 2021

0.05 or 0.5 µmol/L in acetonitrile (ACN) and incubation fluid
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The objective of this study was to compare the metabolic stability and
the metabolic profile of Fluoxapiprolin after incubation with sex specific
liver microsomes from human, rat, and dog. The test item was
radiolabeled [phenyl-UL-14C]Fluoxapiprolin.

Study Summary

NOVEMBER 2021

0.5 μmol/L and 0.1 μmol/L [phenyl-UL-14C]Fluoxapiprolin were incubated
separately with liver microsomes, the incubation buffer, and the NADPH
generating biochemical system consisting of NADP, glucose-6-phospate
and the enzyme glucose-6-phosphate-dehydrogenase. Incubations were
conducted for 0 min, 60 min, and 120 min in a water bath by shaking at
37°C. The proportion of organic solvents in the incubation suspensions
was below 1%.
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The reactions were started by addition of NADP cofactor and stopped
with 100 μL acetonitrile at the end of the corresponding incubation time.
After mixing and centrifugation at approximately 14000 rcf for 15 min the
supernatants were analysed directly by HPLC using radio-detection.
Pools of liver microsomes from male and female human donors (10
donors), male and female rats (100 to 200 donors) and male and female
dogs (8-12 donors) were received from Xenotech.

The recovery of radioactivity was determined as relative percentage of
the applied radioactivity recovered in the supernatant of the specific

incubates as compared with the initial radioactivity. All supernatants
contained between 54.6% and 115.1% of the applied radioactivity.

Control incubations without NADPH generating biochemical system
were analysed by HPLC and demonstrated the stability of the test item(5
μmol/L) over a time period of 120 min. Positive metabolism control
assays of [4-14C]testosterone at 10 μmol/L demonstrated the ability of
human, rat, and dog liver microsomes to metabolize testosterone, which
was demonstrated by decreasing amount of testosterone and increasing
amount of transformation metabolites (up to 11 metabolites) and by
monitoring the metabolism of the marker substrate [4-14C]testosterone to

6-β-hydroxytestosterone (positive control). The metabolic transformation
rates of the test item accounted for up to 100.0% after 120 min
incubation time. Testosterone and 6-β-hydroxy-testosterone were
identified by comparison of retention times and HPLC profiles.

Fluoxapiprolin was strongly bio-transformed after incubation with human
(male and female), rat (male) and dog (male and female) liver
microsomes. Biotransformation of the parent compound in microsomes
of female rats was moderate.

Metabolic transformation in liver microsomes of male and female

humans was similar after incubation with [phenyl-UL-14C]Fluoxapiprolin.
At 120 min the metabolic transformation rate of the test item was 100%
at both concentrations.

A difference of metabolic transformation of [phenyl -UL14

C]Fluoxapiprolin was observed in liver microsomes of male and female

rats: while in microsomes of male rats complete conversion of [phenyl -
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UL-14C]Fluoxapiprolin was observed at both concentrations, a moderate
transformation of the test item was observed after incubation with 0.5
μmol/L in microsomes of female rats. However, in microsomes of female
rats no metabolism was observed, when incubated with 0.1 μmol/L of
the test item.

The metabolic transformation in liver microsomes of male and female
dogs was similar after incubation with [phenyl-UL-14C]Fluoxapiprolin. At
60 min the metabolic transformation rate of the test item was 100% in
microsomes of male and female dogs at the low concentration, as well
as for microsomes of male dogs at the high concentration.

For microsomes of female dogs the transformation rate was 90.82%
after an incubation time of 120 min at 0.5 μmol/L of the test item.

Additional Comments

No additional comments
Overall, incubations of [phenyl-UL-14C]Fluoxapiprolin with liver
microsomes revealed 12 (human), 12 (rat), and 13 (dog) metabolites,
besides the parent compound.

The metabolite 12 showed the highest abundance and accounted for up
to 49.04% (human), 68.56% (rat), and 79.21% (dog) of the radioactivity
in liver microsomes after incubation with 0.5 μmol/L [phenylUL14C]Fluoxapiprolin and up to 100.00% (human, rat and dog) of the
radioactivity in liver microsomes after incubation with 0.1 μmol/L
Conclusion

[phenylUL-14C]Fluoxapiprolin.

Compared to microsomal samples of rat and dog, no human unique
metabolite was found in liver microsomes after incubation with
[phenylUL-14C]Fluoxapiprolin.

In total, 17 different metabolites were found in human, rat, and dog
microsomes. All detected metabolites were characterized based on their
chromatographic behaviour.
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Dermal absorption
Table 82: Toxicokinetics – dermal absorption, in vitro, rat
Type of study

Dermal absorption, in vitro rat

Flag

Weight of evidence

[phenyl-UL-14C] BCS-CS55621; Batch No.: KML 10430; Chemical pu
Radiochemical purity: > 99%
Test Substance

BCS-CS55621; Batch No.: NLL 9039-13-1; Purity: 98.2% w/w (Certifi
21323); Expiry date: 2020-01-12

Endpoint

Dermal absorption

3.7B.2 - F/01; Johnson, I. R.; 2019; M-668514-01-1

Johnson, I. R., 2019. “BCS-CS55621 SC 20 (20 g/L) - In Vitro Absor

Rat Dermatomed Skin using [14C]-BCS-CS55621 (Fluoxapiprolin).” D
Reference

Technology Laboratory Ltd., Med IC4, Keele University Science, and
Park, Keele, Staffordshire, ST5 5NL,
United Kingdom. Study Number: JV2464

Klimisch Score

1

Amendments/Deviations

None significant

GLP

Yes

Test Guideline/s

OECD TG 428

Species

Rat

Strain

Crl:(WI)

No/Sex/Group

8 samples from 4 individuals
20 g BCS-CS55621/L SC;
1/2 v/v aqueous dilution (10 g BCS-CS55621/L);

Dose Levels

1/100 v/v aqueous dilution (0.207 g BCS-CS55621/L);
1/2000 v/v aqueous dilution (0.009 g BCS-CS55621/L)

Study Summary
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Mass balance distribution – rat dermatomed skin:
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The results obtained in this study demonstrate that the absorption rate of
BCSCS55621 from this 20 g/L SC formulation concentrate and 3 spray dilutions is
extremely slow. The majority of the applied BCS-CS55621 is washed off the skin
after 8 hours.

Additional Comments

No additional comments
Fluoxapiprolin (BCS-CS55621) dermal absorption through rat skin, in vitro, was
5.88% of the dose applied from the formulation concentrate, 7.67% from the 1/2

Conclusion

v/v dilution, 13.9% from the 1/100 v/v dilution and 15.8% from the 1/2000 v/v
dilution (receptor fluid + remaining skin + tape strips 3 - 5).

Table 83: Toxicokinetics – dermal absorption, in vitro, human
Type of study

Dermal absorption, in vitro human

Flag

Weight of evidence

NOVEMBER 2021

Science memo for application to import or manufacture Xivana for rele

[phenyl-UL-14C] BCS-CS55621; Batch No.: KML 10430; Chemical pur
Radiochemical purity: > 99%
Test Substance

BCS-CS55621; Batch No.: NLL 9039-13-1; Purity: 98.2% w/w (Certific
21323); Expiry date: 2020-01-12

Endpoint

Dermal absorption

3.7B.2 - F/02; Johnson, I. R.; 2019; M-668516-01-1

Johnson, I. R., 2019. “BCS-CS55621 SC 20 (20 g/L) - In Vitro Absorp

Human Dermatomed Skin using [14C]-BCS-CS55621 (Fluoxapiprolin)
Reference

Technology Laboratory Ltd., Med IC4, Keele University Science, and
Park, Keele, Staffordshire, ST5 5NL,
United Kingdom. Study Number: JV2463

Klimisch Score

1

Amendments/Deviations

None significant

GLP

Yes

Test Guideline/s

OECD TG 428

Species

Human

Strain

Tissue bank

No/Sex/Group

7 samples
20 g BCS-CS55621/L SC;
1/2 v/v aqueous dilution (10 g BCS-CS55621/L);

Dose Levels

1/100 v/v aqueous dilution (0.207 g BCS-CS55621/L);
1/2000 v/v aqueous dilution (0.009 g BCS-CS55621/L)

Study Summary
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Mass balance distribution – human dermatomed skin:
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adjusted
according
to

0.389

0.851

1.78

EFSA (2017)

In the above table, the presented means do not always calculate exactly from the present
data. This is due to rounding -up differences resulting from the use of the spreadsheet pro

Additional Comments

No additional comments

Fluoxapiprolin (BCS-CS55621) dermal absorption through human ski

was 0.197% of the dose applied from the f ormulation concentrate and
Conclusion

the 1/100 v/v dilution (receptor fluid + remaining skin + tape strips 3 -

0.359% from the 1/2 v/v dilution and 3.08% from the 1/2000 v/v dilutio

fluid + remaining skin).
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There was no evidence of any gross findings in any rats at necropsy at
the dose level of 2000 mg/kg bw

Additional Comments

No additional comments
Xivana (BCS-CS55621 SC 20) acute oral LD50 > 2000 mg/kg bw in male

Conclusion

NOVEMBER 2021

and female Crl:WI Wistar rats.
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Additional Comments

No additional comments
Xivana (BCS-CS55621 SC 20) acute dermal LD50 > 2000 mg/kg bw in

Conclusion
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male and female Crl:WI Wistar rats.
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Exposure Type
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Nose only; 4-hours
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No mortality occurred during the sighting and main study.

Sighting Exposure (Group 0.1)
In the male animal, fur staining by test item on the nose and red-brown
staining on the cranium were recorded from Day 0 up to Day 5. This
animal was symptom-free from Day 6.
In the female animal, laboured respiration (slight), fur staining by test
item on the nose and red-brown staining on the cranium were recorded
on Day 0. This animal was symptom-free from Day 1.

In the male animal, slight body weight loss was noted on Day 0-1. The
body weight gain was normal from Day 1.
In the female animal, the body weight gain was normal during the 14day
observation period.

Main Group (Group 1)
In the male animals, fur staining by test item on the nose and red-brown
staining on the cranium or around the eyes were recorded from Day 0
up to Day 3. All male animals were symptom-free from Day 4. In the
Study summary

female animals, fur staining by test item on the nose and redbrown
staining on the cranium were recorded on Day 0. All female animals
were symptom-free from Day 1.
Fur staining by test item and red-brown staining (as chromodacryorrhea)
in the animals was considered to be related to the restraint and exposure
procedures or discomfort of the animals but not to be toxicologically
significant.

In the male animals, slight body weight losses were recorded on Day 03.
No body weight loss was observed during the observation period in any
animals between Day 3-14. Body weights were within the range
commonly recorded for this strain and age.
In the female animals, slight body weight losses were observed in some
cases between Day 0-3. No body weight loss was observed during the
observation period in any animals between Day 3-14. Body weights were
within the range commonly recorded for this strain and age.

There was no evidence of any test item-related gross changes at necropsy
in any animals of this study.
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Additional Comments

No additional comments
Xivana (BCS-CS55621 SC 20) 4-hour, nose-only acute inhalation LC50 >

Conclusion
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4.17 mg/L in male and female Crl:WI Wistar rats.
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Conclusion

Xivana (BCS-CS55621 SC 20) is a “non-irritant” to rabbit skin according
to the Draize classification system.
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.

During the study, the control eye of each animal was symptom-free.

The general state and behaviour of the animals were normal throughout
the experimental period.

There were no notable body weight changes during the experimental
period.

Additional Comments

All adverse ocular effects had resolved by 24 hours.

Xivana (BCS-CS55621 SC 20) is a “non-irritant” to the rabbit eye
Conclusion
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according to the Draize classification system.
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and BCS-CS55621 OD 20 (20 g/L), the test item is non-irritating and is
not classified.

Additional Comments

No additional comments

Conclusion

Xivana (BCS-CS55621 SC 20) is a “non-irritant” to the eye according to
this in vitro eye irritation test in isolated chicken eyes.
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days (Days 1, 2 and 3). There was no treatment on Days 4, 5 and 6. A
second main test was conducted to clarify the correct category of the test
item as the threshold concentration between Category 1A and 1B is 2%.

No mortality or systemic toxicity and no clinical sign were observed during
the study.

No treatment related effects were observed on the mean body weight of
the groups. Slight or marked decrease was observed in individual body
weight in some cases, but average body weight loss of all groups were
within 5% except of the positive control group in the first main assay.

Appearance of the lymph nodes was normal in the 10%, 5%, 2% (w/v)
dose groups and negative controls. Slightly larger than normal lymph
nodes were observed in the 100 % (undiluted) 50%, 25 % (w/v) dose
groups, and larger than normal in the positive control groups,
respectively.

The stimulation index values were 3.7, 5.4 and 4.8 at concentrations of
100 (undiluted), 50 and 25% (w/v), respectively in the first main test.

The stimulation index values were 1.6, 1.7 and 1.7 at concentrations of
10, 5 and 2% (w/v), respectively in the second main test.

The calculated EC3 value of BCS-CS55621 SC 20 is between 25 and
10% (w/v).

The result of the positive control substance α-Hexylcinnamaldehyde
(HCA) dissolved in the same vehicle was used to demonstrate the
appropriate performance of the assay [1]. A lymphoproliferative
response (stimulation index value of 12.4 in the first, 4.0 in the second
test) in line with historic positive control data was noted for the positive
control chemical, this result confirmed the validity of the assay.

Additional Comments
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No additional comments
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Conclusion
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Xivana (BCS-CS55621 SC 20) has dermal sensitiser potential according
to the results from this murine Local Lymph Node Assay. The calculated
EC3 value of Xivana (BCS-CS55621 SC 20) is between 25 and 10%
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period) ranged between 93.7 - 109.5%. The mean fraction of the applied
radioactivity considered absorbed (excreta, cage washings, application
site, blood, gastro-intestinal tract and carcass) was less than 2.8, 2.3
and 5.2% for the concentrate, 1/2 v/v aqueous dilution and 1/100 v/v
aqueous dilution respectively. Most of the large non-absorbed fraction
was recovered in the application site skin wash at the end of the 8 hour
exposure period (≥81.4%).

Additional Comments

No additional comments
Fluoxapiprolin (BCS-CS55621) dermal absorption through rat skin, in
vivo, was less than 2.8, 2.3 and 5.2% for the concentrate, 1/2 v/v

Conclusion
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aqueous dilution and 1/100 v/v aqueous dilution respectively.
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Environmental fate
Several studies on the environmental fate of fluoxapiprolin have been reviewed. These studies are
used to describe how the active will move through the environment. Data from the studies have
been used to parameterise the models used to determine exposure in the risk assessment
conducted for Xivana. Data from the studies have been used in relevant areas of the risk
assessment. Used codes for the active ingredient are BCS-CS55621 and FXN.
Summary of these studies is provided in Table 92 to Table 123.

Water solubility
Table 92: Water solubility: active ingredient (key study)
Water solubility (active ingredient)

Study type
Key study

Flag

BCS-CS55621, pure substance

Test Substance

Water solubility

Endpoint

0.08 mg/L

Value

Reference

Ziemer F., Strunk B. (2015). BCS-CS55621, pure substance: Solubility in
distilled water (column elution method). Test Facility: Bayer CropScience
AG, Research Technologied-Analytics Frankfurt, Frankfurt am Main,
Germany. Sponsor: Bayer CropScience AG, 40789, Monheim am Rhein,
Germany. Study No. PA15/005.

(5.3.1A._1_M-517579-02-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
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EU Commission Council (EC) no 440/2008, method A.6

Test Guideline/s

OECD 105
US EPA OCSPP 830.7840

The water solubility of BCS-CS55621, pure substance, in distilled water was
determined according to the ‘column elution method’.
The concentration of the test item BCS-CS55621, pure substance was
determined by HPLC analysis. Sample purity was 98.2% w/w and has been
taken into account.

Study Summary
The reversed phase HPLC method used was found to be valid.
Fluoxapiprolin has a solubility of 0.08 mg/L in ditilled water at 20 oC.
The partition coefficient of BCS-CS55621, pure substance, was found to be
pH independent in the pH range of pH 4 – pH 9. Furthermore, no
dissociation constant pKa was found in aqueous solution of BCS-CS55621,
pure substance, in the pH range of 1 < pH < 12. Consequently, the water
solubility is also pH independent in that pH range. Therefore, the water
solubility was determined in distilled water only.

Water solubility is 0.08 mg/L.
Fluoxapiprolin has a low water solubility.

Conclusion
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Partition coefficient (n-octanol/water)
Table 93: Partition coefficient: active ingredient (key study)
Partition coefficient (active ingredient)

Study type
Key study

Flag

BCS-CS55621, pure substance

Test Substance

Log Kow

Endpoint

3.4

Value

Reference

Ziemer F., Strunk B. (2015). BCS-CS55621, pure substance: Partition
coefficients 1-octanol/water at pH 4, pH 7 and pH 9 (HPLC method). Test
Facility: Bayer CropScience AG, Research Technologied-Analytics
Frankfurt, Frankfurt am Main, Germany. Sponsor: Bayer CropScience AG,
40789, Monheim am Rhein, Germany. Study No. PA15/006.

(5.3.1A._1_M-515148-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
EU Commission Council (EC) no 440/2008, method A.8

Test Guideline/s

OECD 117
US EPA OCSPP 830.7570
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The partition coefficients (1-octanol/water) of BCS-CS55621, pure
substance, were determined according to the HPLC method.
Nine neutral calibration substances were injected into an HPLC-system
under the same analytical conditions as the test item (column temperature
25°C).
Calibration curves were created by using the measured retention times (log
k’-values) and the known log Kow-values of the calibration substances for
linear regression.
The measured log k’-values of the test item were within the calibrated log
k’range.
From the resulted calibration curves and their equations, the log Kow values
of the test item were interpolated for pH 4, pH 7 and pH 9. The log Kow is
3.4 and Kow 2512 for the tested pH values at 25oC.

Study Summary
The partition coefficient of the active ingredient fluoxapiprolin is not pH
dependent.

Log Kow = 3.4

Conclusion

Biodegradation in water
Table 94: Ready biodegradability: active ingredient (key study)
Ready biodegradability (active ingredient)

Study type
Key study

Flag
BCS-CS55621

Test Substance
NA

Endpoint
Not readily biodegradable

Value

Reference

Spoo-Kloppel M. (2020). Biodegradation of fluoxapiprolin. Test Facility:
CURRENTA GmbH & Co. OHG, Analytik, 51368 Leverkusen, Germany.
Sponsor: Bayer CropScience AG, 40789, Monheim am Rhein, Germany.
Report Fluoxapiprolin, Study No. 2019/0087/01.

(5.3.1A._1_M-5677329-01-1)
1

Klimisch Score
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None

Amendments/Deviations
Yes

GLP
EU method C.4-D (2008)

Test Guideline/s

OECD TG 301 F (1992)

100 mg test item/L

Dose Level
None

Analytical measurements
Yes

Validity criteria met
A study was performed to assess the ready biodegradability of
fluoxapiprolin.

Study Summary

NOVEMBER 2021

A suspension of 100 mg/L test item in a mineral medium, equalling to 130 mg
Theoretical Oxygen Demand (ThOD) as the nominal sole source of
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organic carbon, was stirred in a closed flask and inoculated at a constant
temperature (22 ± 1°C) for up to 28 days under aerobic conditions in the
dark.
The consumption of oxygen Biological Oxygen Demand (BOD) was
determined by measuring the drop in pressure in the automated
respirometer flasks. Evolved carbon dioxide was absorbed in sodium
hydroxide. The amount of oxygen taken up by the test item (corrected for
uptake by blank inoculum, run in parallel) was expressed as a percentage of
ThOD.
The endogenous activity of the inoculum was checked running parallel
blanks with inoculum but without test item. A reference compound (sodium
benzoate) was run in parallel to check the operation of the procedures.
A toxicity control (test item and reference compound mixed, one replicate)
was run in parallel, to ensure that the chosen concentration of the test item
was not inhibitory to microorganisms.
Degradation was followed by the determination of oxygen uptake and
measurements were taken at frequent intervals to allow the identification of
the beginning and end of biodegradation and the slope of the biodegradation
curve.
Since the nature of biodegradation and of the mixed bacterial populations
used as inoculum vary, determinations of test item and inoculum blank were
carried out in triplicate and of reference compound in duplicate.
The oxygen uptake was calculated from the readings taken at regular and
frequent intervals, using the method given by the manufacturer of the
equipment. At the end of incubation, the pH was measured in the flasks.
The test item is an N-containing substance. Therefore, the concentration of
nitrite and nitrate was determined at the start and at the end of the test. The
oxygen consumed by nitrification was calculated. This oxygen consumption
by nitrification was subtracted from the respective measurements.
BCS-CS55621 showed:
1% degradation after 7 days
2% degradation after 14 days
1% degradation after 21 days
0% degradation after 28 days
The reference substance sodium benzoate showed 89% degradation after
14 days.

BCS-CS55621 is considered to be “Not Readily Biodegradable“

Conclusion
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95: Ready biodegradability: metabolite (key study)
Ready biodegradability (metabolite)

Study type
Key study

Flag
BCS-CS55621-BCS-BP32808

Test Substance
NA

Endpoint
Not readily biodegradable

Value
Neuhahn A. (2017). Biodegradation of BCS-CS55621-BCS-BP32808. Test
Facility: CURRENTA GmbH & Co. OHG, Analytik, 51368 Leverkusen,
Germany. Sponsor: Bayer AG, BAG-HTS-CHS-SCR-RM, 40789, Monheim
am Rhein, Germany. Report No. 2017/0052/01

Reference
(5.3.1A._1_M-5677329-01-1)

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
EU method C.4-D (2008)

Test Guideline/s

OECD TG 301 F (1992)

100 mg test item/L

Dose Level
None

Analytical measurements
Yes

Validity criteria met
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Table
A study was performed to assess the ready biodegradability of the metabolite
BCS-CS55621-BCS-BP32808.
A suspension of 100 mg/L test item in a mineral medium, equalling to 50-100
mg Theoretical Oxygen Demand (ThOD) as the nominal sole source of
organic carbon, was stirred in a closed flask and inoculated at a constant
temperature (22 ± 1°C) for up to 28 days under aerobic conditions in the
dark.
The consumption of oxygen Biological Oxygen Demand (BOD) was
determined by measuring the drop in pressure in the automated
respirometer flasks. Evolved carbon dioxide was absorbed in sodium
hydroxide. The amount of oxygen taken up by the test item (corrected for

Study Summary
uptake by blank inoculum, run in parallel) was expressed as a percentage of
ThOD.
The endogenous activity of the inoculum was checked running parallel
blanks with inoculum but without test item. A reference compound (sodium
benzoate) was run in parallel to check the operation of the procedures.
A toxicity control (test item and reference compound mixed, one replicate)
was run in parallel, to ensure that the chosen concentration of the test item
was not inhibitory to microorganisms.
Degradation was followed by the determination of oxygen uptake and
measurements were taken at frequent intervals to allow the identification of
the beginning and end of biodegradation and the slope of the biodegradation
curve.
Since the nature of biodegradation and of the mixed bacterial populations
used as inoculum vary, determinations of test item and inoculum blank were
carried out in triplicate and of reference compound in duplicate.
The oxygen uptake was calculated from the readings taken at regular and
frequent intervals, using the method given by the manufacturer of the
equipment. At the end of incubation, the pH was measured in the flasks.
The test item is an N-containing substance. Therefore, the concentration of
nitrite and nitrate was determined at the start and at the end of the test. The
oxygen consumption by nitrification was not determined as no degradation of
the test item was observed.
BCS-CS55621-BCS-BP32808 showed:
0% degradation after 7, 14, 21 and 28 days.
The reference substance sodium benzoate showed 86% degradation after
14 days.

BCS-CS55621-BCS-BP32808 is considered to be “Not Readily

Conclusion
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Biodegradable“
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96: Phototransformation in water: active ingredient (key study)
Phototransformation in water (active ingredient)

Study type
Key study

Flag
[phenyl-UL-14C]BCS-CS55621

Test Substance
DT50, DT90

Endpoint
DT50 (irradiated test system) = 39.8 days
DT90 (irradiated test system) = 132 days
DT50 (natural conditions) = 90.0 days (Phoenix, Arizona) and
140 days (Athens, Greece)

Value
Heinemann, O. and Kasel, D. (2017a). [phenyl-UL14C]BCSCS55621:

Phototransformation in water. Test Facility:

Bayer

Reference
(5.2B._2-M-581252-01-1)

CropScience AG, BCS-D-EnSa-Testing, 40789, Monheim,
Germany. Sponsor: Bayer CropScience AG, 40789, Monheim,
Germany. Study ID: M1122389-6. Report ID: EnSa-16-0017.
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Test Guideline No. 316
Commission Regulation (EU) No 283/2013 in accordance with
Regulation (EC) No 1107/2009

Test Guideline/s
US EPA OCSPP Test Guideline No. 835.2240
Japanese MAFF Test Guidelines 12 Nousan 8147, No. 2-6-2

0.043 mg/L (nominal concentrations)

Dose Level
At each sampling interval, the amount of test item in test solutions
was determined by LSC and by HPLC/radiodetection analysis. The
test item was identified by HPLC-MS(/MS) including accurate mass
determination.

Analytical measurements
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Table
Yes

Validity criteria met
The photolytic route and rate of degradation of [phenyl-UL14C]BCS-CS55621 were studied in sterile aqueous buffer solution at
pH 7 under exposure to simulated sunlight and aerobic conditions

Study Summary
in the laboratory at 25 ±2°C for 14 days. The test concentration was
0.043 mg/L.
The test was performed in static systems consisting of quartz glass
vessels each containing 10 ml of test solution and equipped with
traps (permeable for oxygen) for the collection of carbon dioxide
and volatile organic compounds. The test systems were
continuously exposed to artificial sunlight (Xenon lamp) with a
mean irradiance of 811 W m-2 for 14 days, equivalent to e.g. 31.7
and 49.1 solar summer days in Phoenix (Arizona, USA) and Athens
(Greece), respectively. For comparison, additional samples were
incubated in the dark.
Duplicate samples were processed and analysed 1, 2, 6, 9, 12 and
14 DAT for irradiated and dark samples. Mean material balances
were 102% AR for irradiated samples (range from 100 to 104% AR)
and 102% AR for dark samples (range from 99.9 to 105% AR).
The maximum amount of carbon dioxide was 2.6% AR in irradiated
and <0.1% in dark samples. Formation of Volatile Organic
Compounds (VOC) was insignificant as demonstrated by values of
≤0.8% AR at all sampling intervals for irradiated and dark samples.
The amount of BCS-CS55621 in the test solutions decreased from
DAT-0 to DAT-14 from 98.9 to 82.3% and 98.2% AR in irradiated
samples and in dark samples, respectively.
No degradation products of BCS-CS55621 above the identification
triggers were observed. Therefore, no identification of degradation
products was performed. The total unidentified residues amounted
to a maximum of 17.4% AR and no single compound exceeded
6.8% AR at any sampling interval in irradiated and dark samples.
The DT50 and DT90 values of BCS-CS55621 in irradiated and dark
samples were calculated using single first order (SFO) kinetics. The
experimental half-life for BCS-CS55621 was 39.8 days in irradiated
samples and 416 days in dark samples.
Based on the experimental DT50 value of 39.8 days for irradiated
samples, the DT50 value of BCS-CS55621 under environmental
conditions was calculated to be eg 90.0 solar summer days at
Phoenix (Arizona, USA) or 140 solar summer days at Athens
(Greece).

NOVEMBER 2021
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Photodegradation may contribute to the degradation of
BCSCS55621 under typical light conditions.

Conclusion

97: Phototransformation in water: active ingredient (key study)
Phototransformation in water (active ingredient)

Study type
Key study

Flag
[pyrazole-4-14C]BCS-CS55621

Test Substance
DT50, DT90

Endpoint
DT50 (irradiated test system) = 37.1 days
DT90 (irradiated test system) = 123 days
DT50 (natural conditions) = 84.3 days (Phoenix, Arizona) and
131 days (Athens, Greece)

Value
Heinemann, O. and Kasel, D. (2017b). [pyrazole-414C]BCSCS55621: Phototransformation in water. Test Facility:
Bayer

Reference
(5.2B._3-M-581257-01-1)

CropScience AG, BCS-D-EnSa-Testing, 40789, Monheim,
Germany. Sponsor: Bayer CropScience AG, 40789, Monheim,
Germany. Study ID: M1122390-8. Report ID: EnSa-16-0018.

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Test Guideline No. 316
Commission Regulation (EU) No 283/2013 in accordance with
Regulation (EC) No 1107/2009

Test Guideline/s
US EPA OCSPP Test Guideline No. 835.2240
Japanese MAFF Test Guidelines 12 Nousan 8147, No. 2-6-2

0.042 mg/L (nominal concentrations)

Dose Level
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Table
At each sampling interval, the amount of test item in test solutions
was determined by LSC and by HPLC/radiodetection analysis. The
test item was identified by HPLC-MS(/MS) including accurate mass
determination.

Analytical measurements
Yes

Validity criteria met

Study Summary

NOVEMBER 2021

The photolytic route and rate of degradation [pyrazole-414C]BCSCS55621 were studied in sterile aqueous buffer solution at
pH 7 under exposure to simulated sunlight and aerobic conditions
in the
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laboratory at 25 ±2°C for 14 days.The test concentration was
0.042 mg/L.
The test was performed in static systems consisting of quartz glass
vessels each containing 10 ml of test solution and equipped with
traps (permeable for oxygen) for the collection of carbon dioxide
and volatile organic compounds. The test systems were
continuously exposed to artificial sunlight (Xenon lamp) with a
mean irradiance of 814 W m-2 for 14 days, equivalent to e.g. 31.8
and 49.3 solar summer days in Phoenix (Arizona, USA) and Athens
(Greece), respectively. For comparison, additional samples were
incubated in the dark.
Duplicate samples were processed and analysed 1, 2, 6, 9, 12 and
14 DAT for irradiated and dark samples. Mean material balances
were 99.6% AR for irradiated samples (range from 96.1 to 101%
AR) and 100% AR for dark samples (range from 97.9 to 103% AR).
The maximum amount of carbon dioxide was <0.1% AR in
irradiated and dark samples. Formation of Volatile Organic
Compounds (VOC) was ≤1.0% AR at all sampling intervals for
irradiated and dark samples.
The amount of BCS-CS55621 in the test solutions decreased from
DAT-0 to DAT-14 from 100 to 67.9% in irradiated samples and
varied between 97.3 and 102% AR in dark samples.
No degradation products of BCS-CS55621 above the identification
triggers were observed. Therefore, no identification of degradation
products was performed. The total unidentified residues amounted
to a maximum of 35.2% AR and no single compound exceeded
6.9% AR at any sampling interval in irradiated and dark samples.
The DT50 and DT90 values of BCS-CS55621 in irradiated and dark
samples were calculated using single first order (SFO) kinetics. The
experimental half-life for BCS-CS55621 was 37.1 days in irradiated
samples and >1000 days in dark samples.
Based on the experimental DT50 value of 37.1 days for irradiated
samples, the DT50 value of BCS-CS55621 under environmental
conditions was calculated to be eg 84.3 solar summer days at
Phoenix (Arizona, USA) or 131 solar summer days at Athens
(Greece).

Photodegradation may contribute to the degradation of
BCSCS55621 under typical light conditions.

Conclusion

98: Aerobic mineralization in surface water: active ingredient (key study)
Aerobic mineralisation in surface water

Study type
Key study

Flag
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Table
[Pyrazole-4-14C]BCS-CS55621

Test Substance
DT50, DT90 in water system

Endpoint
Low rate
DegT50 = 2.8 days, DegT90
= 9.1 days.
High rate
DegT50 = 7.5 days,
DegT90 = 24.8 days.

Value
Wicksted, H. (2020). Aerobic mineralisation of [Pyrazole414C]BCS-CS55621 in surface water. Test Facility: Charles River
Laboratories Edinburgh Ltd, Elphinstone Research Centre,
Tranent, East Lothian, EH33 2 NE, UK. Sponsor: Bayer
CropScience Division, Alfred Nobel Strasse 50, 40789
Monheim, Germany. Study ID: 813781.

Reference
(5.3.1B._1_M-681453-01-1_1)

1

Klimisch Score
None that affected the study results.
-

The water used for the main test was passed through a
212 µm sieve instead of 100 µm sieve as the test
system was amended with sediment.

-

Measurements were recorded on sampling day and the
day after. No measurements were taken at 6 hr.

Amendments/Deviations
Yes

GLP
OECD Test Guideline No. 309

Test Guideline/s

Commission Regulation (EU) No 283/2013 in accordance with
Regulation (EC) No 1107/2009

8 µg ai/L and 40 µg ai/L

Dose Level
Radioactivity in aqueous solutions and extracts was quantified
by liquid scintillation counting (LSC). The radiochemical purity
and identity of the test item was determined by high
performance liquid chromatography (HPLC) and thin layer

Analytical measurements
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chromatography (TLC). The quantification of the test item in the
combined surface water and sediment extract, was determined
by HPLC and TLC analysis. The radioactivity in exhaustively
extracted sediment (sediment debris) was determined by
combustion and LSC.

Yes

Validity criteria met
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Table
The extent of mineralisation and route and rate of degradation
of [pyrazole-4-14C]BCS-CS55621 were studied in Calwich
Abbey surface water with the addition of sediment at a
concentration of 0.46 g/L under aerobic conditions. Two test
concentrations were incubated in the laboratory in the dark at 20
± 2°C for 60 days.
Two study application rates were used and included 8 µg ai/L
and 40 µg ai/L surface water for low and high concentration test
systems, respectively. Volatile radioactivity was continuously
flushed from the vessels and collected in NaOH traps. For each
test system, duplicate samples were taken for analysis at 9
intervals.
At each sampling time, the quantity of radioactivity in the water,
sediment extract, apparatus wash and NaOH traps was
determined. The radioactivity in exhaustively extracted
sediment (sediment debris) and mass balance were determined.
Separate reference control samples (treated with [14C]-sodium
benzoate at 8 µg/L) of suspended sediment were prepared and
incubated alongside the test samples to determine whether a
viable microbial population was present in the test system.
Control samples treated with non-labelled BCS-CS55621 were
similarly incubated to allow water quality measurements at each
sampling interval.
Mass Balance
The overall mean mass balance for the low and high treatment
concentration suspended sediment samples treated with [ 14C]BCS-CS55621 was 93.5% applied radioactivity (AR) with ranges
of 89.9 – 100.8%AR and 88.8 – 96.2%AR, respectively.
For the low concentration samples, 3 samples had a mass
balance <90% AR (range 85.0 – 87.9% AR). These were not
included in any further calculations. For the high concentration
samples, 1 sample had a mass balance <90% AR (88.8% AR).
As this only affected a single sample and no discernible pattern
was observed, this sample was included in further calculations.
Levels of 14CO2 evolved throughout the study were below the
limit of detection in all samples.
The overall mean mass balance for the low and high treatment
concentration sterile suspended sediment samples was 93.2%
AR (range 89.7 – 99.8% AR).

Study Summary
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Radioactive Residues
For the low treatment concentration samples, the levels of BCSCS55621 in the combined surface water and
sediment extract decreased from 93.1% AR at 0 DAT to 1.4% AR at 28 DAT. No BCS-CS55621 was detected
at 60 DAT. A radioactive component which co-chromatographed with BCS-CC26101 reached a maximum of
87.8% AR at 60 DAT.
For the high treatment concentration samples, the levels of BCS-CS55621 in the combined surface water and
sediment extract decreased from 90.7% AR at 0 DAT to 20.5% AR at 60 DAT. Two radioactive components
which co-chromatographed with BCS-CC26101 and BCS-CY26988 reached a maximum of 70.0% AR and
7.2% AR at 14 and 60 DAT, respectively.
A component labelled Unknown 1 was detected and reached a maximum mean of 5.6% AR. The
identification of this component will be carried out in a separate study. Radioactive Residues – Sterile
Samples
For the low treatment concentration sterile samples, BCSCS55621 in the combined surface water and
sediment extract accounted for 89.6% AR 60 DAT.
For the high treatment concentration sterile samples, BCSCS55621 in the combined surface water and
sediment extract accounted for 85.4% AR 60 DAT.
Reference Samples
Reference controls demonstrated degradation of [14C]-sodium benzoate to 14CO2 in surface water.
Degradation rates were comparable in both the reference control and solvent control samples, with 14CO2
accounting for a mean of 59.2% AR and 57.0% AR, respectively (60 DAT) indicating that a viable microbial
population was established.
The mass balance of the reference control samples is <90%. It is postulated that this is due to loss of 14CO2.
As the reference controls demonstrated the degradation of [ 14C]-sodium benzoate in surface water, this
indicates that a viable microbial population was established, therefore it is deemed to have no effect on the
overall results of the study.
Chiral Analysis
The enantiomeric ratio in the 0 DAT samples was 1:1
(BCS-CX87605:BCS-CX87606). The enantiomeric ratio remained at 1:1 for the early time points, but the ratio
shifted as the study progressed and was found to be 2:1 (BCS-CX87605:BCS-CX87606) by 60 DAT.
The results obtained by chiral chromatography indicate that the two enantiomers do not degrade at the same
rate. For this reason, DegT50/DegT90 were calculated for BCS-CS55621 (as a sum of both isomers) and for the
individual isomers BCS-CX87605 and BCS-CX87606.

Degradation Rates
The degradation of [14C]-BCS-CS55621 in high and low
concentration samples and BCS-CX87605 and BCS-CX87606
in surface water (DegT50 and DegT90) was determined using
non-linear regression and a single first order kinetic model
(SFO, CAKE, Version 3.3).
The DegT50 of BCS-CS55621 was 2.8 and 7.5 days, for
samples treated at 8 and 40 μg/L, respectively. The DegT50 for
BCS-CX87605 and BCS-CX87606 in the high concentration
samples is 12.0 and 5.6 days, respectively.

NOVEMBER 2021
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DegT50 of BCS-CS55621 ranged from 2.8 to 7.5 days in surface
water

Conclusion
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Table 99: Aerobic aquatic metabolism: active ingredient (key study)
Aerobic aquatic metabolism

Study type
Key study

Flag
[Pyrazole-4-14C]BCS-CS55621

Test Substance
DT50 (water and total system)

Endpoint
Anglersee water/sediment system (sand)
DT50(total system): 17.4 days
Wiehltalsprerre water/sediment system (sandy loam)
DT50(total system): 55.1 days

Value
Main study
Heinemann O. and Kasel, D. (2016a). [Pyrazole-4-14C]BCS-CS55621:
Aerobic aquatic degradation/ metabolism. Test Facility: Bayer AG, Crop
Science Division, BAG-CS-EnSa-Testing, 40789 Monheim, Germany.
Sponsor: Bayer CropScience AG, 40789 Monheim, Germany. Study ID:
M1512342-8, report ID: EnSa-15-0209

Reference

Reanalysis of kinetics
Oberdoerster C. and Porschewski R. (2019). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of aerobic aquatic metabolism in
water/sediment systems. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:
MOTYN010, report No.: EnSa-18-0031

(5.3.1-01- M-572459-01-1)
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Test Guideline No. 308

Test Guideline/s

Commission Regulation (EU) No 283/2013 in accordance with Regulation
(EC) No 1107/2009
US EPA OCSPP Test Guideline No. 835.4300 / 835.4400
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23.4 µg ai/L

Dose Level

Analytical measurements

Amounts of test item and degradation products in water and sediment
extracts were determined by LSC and by HPLC/radiodetection analysis. The
amounts of volatiles and NER were determined by LSC and
combustion/LSC, respectively. Test item and degradation products were

identified by HPLC-MS(/MS) including accurate mass determination and/or
by Nuclear Magnetic Resonance (NMR).

Yes

Validity criteria met
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The route and rate of degradation of [pyrazole-4-14C]BCS-CS55621 were
studied in two water/sediment systems under aerobic conditions in the
laboratory in the dark at 20 ± 2°C for 100 days. One system (Anglersee) was
a sand system with water pH of 7.8 and sediment pH of 6.6, water TOC was
3 mg/L. The other system (Wiehltalsperre was a sandy loam system with pH
water of 7.6 and sediment 5.1, TOC water was 4 mg/L.
A nominal study application rate of 23.4 µg/test system (corresponding to 45
µg/L) was applied based on a 30-fold maximum single field application rate
of BCS-CS55621 of 15 g/ha due to analytical reasons.
The test was performed in systems consisting of cylindrical glass containers
containing a water-to-sediment volume ratio of approximately 3/1 (v/v) and
equipped with traps (permeable for oxygen) for the collection of carbon
dioxide and volatile organic compounds. During incubation, the water was in
smooth motion.
Duplicate samples were processed and analysed 0, 1, 3, 7, 14, 34, 62 and
100 DAT. At each sampling interval, the water was separated from the
sediment by centrifugation and decantation. The sediment was extracted
three times at ambient temperature, once using acetonitrile/water 4/1 (v/v).
Furthermore, two microwave-assisted extraction steps were performed using
acetonitrile/water 4/1 (v/v) at 70°C and methanol/water 1/1 (v/v) at 50°C.
Mean material balances were 98.3% AR for system Anglersee (range from
93.3 to 102% AR) and 99.1% AR for system Wiehltalsperre (range from 94.2
to 106% AR).
The maximum amounts of carbon dioxide were 37.5 and 1.2% AR at any
sampling interval in system Anglersee and Wiehltalsperre, respectively.
Formation of volatile organic compounds was insignificant as demonstrated
by values of < 0.1% AR at all sampling intervals for both water/sediment
systems.
Residues in water decreased from DAT-0 to DAT-100 from 73.7 to 8.46%
AR in system Anglersee and from 68.4 to 20.0% AR in system
Wiehltalsperre.
Extractable residues in sediment of system Anglersee increased from DAT-0
to DAT-3 from 23.5 to 71.1% AR and then decreased to 18.8% AR at
DAT100. Extractable residues in sediment of system Wiehltalsperre
increased from DAT-0 to DAT-7 from 25.9 to 81.2% AR and then decreased
to 63.7% AR at DAT-100.
Extractable residues in the total system (water and sediment extracts)
decreased from DAT-0 to DAT-100 from 97.2 to 27.2% AR in system
Anglersee and from 94.3 to 83.7% AR in system Wiehltalsperre.
NER increased from DAT-0 to DAT-100 from 1.4 to 28.6% AR in system
Anglersee and from 3.2 to 13.8% AR in system Wiehltalsperre.

Study Summary
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BCS-CS55621 dissipated from the water due to degradation and
translocation into the sediment. The amount of BCS-CS55621 in the water
decreased from DAT-0 to DAT-100 from 73.7 to non-detectable amounts in
system Anglersee and from 68.4 to non-detectable amounts in system
Wiehltalsperre.
The amount of BCS-CS55621 in the sediment extracts increased in system
Anglersee from DAT-0 to DAT-3 from 23.2 to 68.3% AR and decreased then
to 9.5% AR at DAT-100. In system Wiehltalsperre, the amount of
BCSCS55621 in the sediment extracts increased from DAT-0 to DAT-7 from
25.9 to 77.7% AR and decreased then to 39.9% AR at DAT-100.
The amount of BCS-CS55621 in the total system decreased from DAT-0 to
DAT-100 from 96.9 to 9.5% AR in system Anglersee and from 94.3 to 39.9%
AR in system Wiehltalsperre.
Beside carbon dioxide, three degradation products were identified with the
following maximum occurrences in the total system: BCS-CS55621-4OHpiperidine with 9.2% AR at DAT 62 in system Wiehltalsperre,
BCSCS55621-pyrazole acetic acid with 39.1% AR at DAT 34 in system
Anglersee and BCS-CS55621-pyrazole-carboxylic acid with 18.3% AR at
DAT 62 in system Anglersee. The total unidentified residues amounted to a
maximum of 6.2% AR and no single component exceeded 2.7% AR at any
sampling interval in both water/sediment systems.
The experimental data could be best described by a double first order in
parallel (DFOP) kinetic model. The DT50 values for the dissipation of BCS
CS55621 from the water were 0.5 and 0.4 days in system Anglersee and
Wiehltalsperre, respectively. The DT50 values for the degradation of BCS
CS55621 in the total water/sediment system were 15.6 and 37.5 days in
system Anglersee and Wiehltalsperre, respectively.
Analysis of representative samples by a chiral HPLC method demonstrated
that the ratio of enantiomers of racemic BCS CS55621 of about 1:1 did not
change during the study period.

Modelling endpoints used are not necessarily from the models which resulted
in the best fit. Modelling endpoints resulted in an equivalent or worst-case
value and therefore are considered more conservative.
Values from more recent kinetic analysis provided by the Applicant evaluated
both labels. Therefore, DT50 total system 15.8 and 42.3 days are reported for
Anglersee and Wiehltalsperre, respectively. The reanalysis also reported
values for water phase, sediment phase and metabolites.

Comment
BCS-CS55621 rapidly dissipates from the water phase and also degrades in
the sediment phase well.

Conclusion
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Table 100: Aerobic aquatic metabolism: active ingredient (key study)
Aerobic aquatic metabolism

Study type
Key study

Flag
[phenyl-UL-14C]BCS-CS55621

Test Substance
DT50 (water and total system)

Endpoint
Anglersee water/sediment system (sand)
DT50(totalsystem): 21.5 days
Wiehltalsprerre water/sediment system (sandy loam)
DT50(totalsystem): 35.6 days

Value
Main study
Heinemann O. and Kasel, D. (2016b). [phenyl-UL-14C]BCS-CS55621:
Aerobic aquatic degradation/ metabolism. Test Facility: Bayer AG, Crop
Science Division, BAG-CS-EnSa-Testing, 40789 Monheim, Germany.
Sponsor: Bayer CropScience AG, 40789 Monheim, Germany. Study ID:
M1512341-7, report ID: EnSa-15-0208

Reference

Reanalysis of kinetics
Oberdoerster C. and Porschewski R. (2019). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of aerobic aquatic metabolism in
water/sediment systems. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:
MOTYN010, report No.: EnSa-18-0031

(5.3.1-02- M-566214-01-1)
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Test Guideline No. 308

Test Guideline/s

Commission Regulation (EU) No 283/2013 in accordance with Regulation
(EC) No 1107/2009
US EPA OCSPP Test Guideline No. 835.4300 / 835.4400
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23.4 µg ai/L

Dose Level

Analytical measurements

Amounts of test item and degradation products in water and sediment
extracts were determined by LSC and by HPLC/radiodetection analysis. The
amounts of volatiles and NER were determined by LSC and
combustion/LSC, respectively. Test item and degradation products were

identified by HPLC-MS(/MS) including accurate mass determination and/or
by Nuclear Magnetic Resonance (NMR).

Yes

Validity criteria met
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The route and rate of degradation of [phenyl-UL-14C]BCS-CS55621 were
studied in two water/sediment systems under aerobic conditions in the
laboratory in the dark at 20 ± 2°C for 100 days. One system (Anglersee) was
a sand system with water pH of 7.8 and sediment pH of 6.6, water TOC was
2 mg/L. The other system (Wiehltalsperre was a sandy loam system with pH
water of 7.6 and sediment 5.1, TOC water was 3 mg/L.
A nominal study application rate of 23.4 µg/test system (corresponding to 45
µg/L) was applied based on a 30-fold maximum single field application rate
of BCS-CS55621 of 15 g/ha due to analytical reasons.
The test was performed in systems consisting of cylindrical glass containers
containing a water-to-sediment volume ratio of approximately 3/1 (v/v) and
equipped with traps (permeable for oxygen) for the collection of carbon
dioxide and volatile organic compounds. During incubation, the water was in
smooth motion.
Duplicate samples were processed and analysed 0, 1, 3, 7, 14, 34, 62 and
100 DAT. At each sampling interval, the water was separated from the
sediment by centrifugation and decantation. The sediment was extracted
three times at ambient temperature, once using acetonitrile/water 4/1 (v/v).
Furthermore, two microwave-assisted extraction steps were performed using
acetonitrile/water 4/1 (v/v) at 70°C and methanol/water 1/1 (v/v) at 50°C.
Mean material balances were 96.6% AR for system Anglersee (range from
90.4 to 104% AR) and 97.7% AR for system Wiehltalsperre (range from 91.3
to 101% AR).
The maximum amounts of carbon dioxide were 2.7 and 0.6% AR at any
sampling interval in system Anglersee and Wiehltalsperre, respectively.
Formation of volatile organic compounds was insignificant as demonstrated
by values of < 0.3% AR at all sampling intervals for both water/sediment
systems.
Residues in water decreased from DAT-0 to DAT-100 from 61.2 to 5.0% AR
in system Anglersee and from 76.3 to 1.6% AR in system Wiehltalsperre.
Extractable residues in sediment of system Anglersee increased from DAT-0
to DAT-14 from 32.8 to 76.3% AR and then decreased to 52.9% AR at
DAT100. Extractable residues in sediment of system Wiehltalsperre
increased from DAT-0 to DAT-7 from 16.0 to 86.3% AR and then decreased
to 61.2% AR at DAT-100.
Extractable residues in the total system (water and sediment extracts)
decreased from DAT-0 to DAT-100 from 94.0 to 58% AR in system
Anglersee and from 92.3 to 62.8% AR in system Wiehltalsperre.
NER increased from DAT-0 to DAT-100 from 1.3 to 38.9% AR in system
Anglersee. NER increased from DAT-0 to DAT-62 from 2.7 to 39.9% AR in
system Wiehltalsperre and decreased to 34.3%AR until DAT-100.

Study Summary
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BCS-CS55621 dissipated from the water due to degradation and
translocation into the sediment. The amount of BCS-CS55621 in the water
decreased from DAT-0 to DAT-100 from 761.2 to non-detectable amounts in
system Anglersee and from 76.3 to non-detectable amounts in system
Wiehltalsperre.
The amount of BCS-CS55621 in the sediment extracts increased in system
Anglersee from DAT-0 to DAT-14 from 32.8 to 67.3% AR and decreased
then to 12.9% AR at DAT-100. In system Wiehltalsperre, the amount of
BCS-CS55621 in the sediment extracts increased from DAT-0 to DAT-7 from
16.0 to 83.3% AR and decreased then to 33.2% AR at DAT-100.
The amount of BCS-CS55621 in the total system decreased from DAT-0 to
DAT-100 from 94.0 to 12.9% AR in system Anglersee and from 92.3 to
33.2% AR in system Wiehltalsperre.
Two degradation products were identified with the following maximum
occurrences in the total system: BCS-CS55621-4-OH-piperidine with 8.7%
AR at DAT 34 in system Wiehltalsperre, and BCS-CS55621-lactum with
17.2% AR at DAT 62 in system Anglersee. The total unidentified residues
amounted to a maximum of 27.1% AR and no single component exceeded
6.0% AR at any sampling interval in both water/sediment systems.
The experimental data could be best described by a double first order in
parallel (DFOP) and single first order (SFO) kinetic models. The DT50
values for the dissipation of BCS CS55621 from the water were 0.5 and <0.1
days in system Anglersee and Wiehltalsperre, respectively. The DT50
values for the degradation of BCS CS55621 in the total water/sediment
system were 21.6 and 32.5 days in system Anglersee and Wiehltalsperre,
respectively.
Analysis of representative samples by a chiral HPLC method demonstrated
that the ratio of enantiomers of racemic BCS CS55621 of about 1:1 did not
change during the study period.

Modelling endpoints used are not necessarily from the models which
resulted in the best fit. Modelling endpoints resulted in an equivalent or
worst-case value and therefore are considered more conservative.
Values from more recent kinetic analysis provided by the Applicant
evaluated both labels. Therefore, DT50 total system 15.8 and 42.3 days are
reported for Anglersee and Wiehltalsperre, respectively. The reanalysis also
reported values for water phase, sediment phase and metabolites.

Comment
BCS-CS55621 rapidly dissipates from the water phase and also degrades in
the sediment phase well.

Conclusion

Table 101: Hydrolytic degradation: active ingredient (key study)
Hydrolysis (active ingredient)

Study type
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Key study

Flag
phenyl-UL-14C]BCS-CS55621

Test Substance
DT50, DT90

Endpoint
NA (not calculated as BCS-CS55621 is stable at all pH values)

Value

Reference
(5.2A_1_M_575965-01-1)

Konig, H., Beckmann, M. (2016). [phenyl-UL-14C]BCS-CS55621:
Hydrolytic degradation. Test Facility: Bayer CropScience AG, BCS-DEnSa-Testing, 40789, Monheim, Germany. Sponsor: Bayer
CropScience AG, Alfred-Nobel-Str. 50, 40789 Monheim am Rhein,
Germany. Study No. M1112348-0 Report ID: EnSa-16-0113.

1

Klimisch Score
Due to the low water solubility of the test item and associated low
target study concentrations, higher volumes of the test system were
necessary to analytically handle the study.
This did not affect the study results.

Amendments/Deviations
Yes

GLP
OECD Test Guideline No. 111
US EPA OCSPP Test Guidelines No. 835.2120 and No. 835.2130
Japanese MAFF Test Guidelines 12 Nousan 8147, No. 2-6-1

Test Guideline/s
0.0431 mg/L (nominal concentrations) and 0.0444 mg/L for test 2 and 3.

Dose Level
At each sampling interval, the amount of test item in test solutions was
determined by LSC and by HPLC/radiodetection analysis. The test item
was identified by HPLC-MS(/MS) including accurate mass
determination.

Analytical measurements
Yes

Validity criteria met
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The hydrolytic route and rate of degradation of [phenyl-UL14C]BCSCS55621 were studied in sterile aqueous buffer solutions at
three pH values (pH 4, 7 and 9) in the laboratory in the dark at 50.0°C
for 30 days. The test concentrations were between 0.0431 mg/L. Since
BCSCS55621 was not stable at pH 9 at 50°C two additional tests were

Study Summary
performed at pH 9 at 25°C and at 35°C: The test concentration was
0.0444 mg/L (Test 2 and Test 3).
The test was performed in static systems consisting of 50 ml glass
crimp-top vials each containing 40 ml of test solution closed by crimp
caps with Teflon®-faced septa. Duplicate samples were processed and
analysed 0, 1, 3, 7, 14, 21 and 30 Days After Treatment (DAT).
Mean material balances for Test 1 were 97.8% AR for pH 4 (range
DAT-0 to DAT-30 from 96.9 to 99.4% AR), 95.4% AR for pH 7 (range
DAT-0 to DAT-30 from 95.1 to 95.3% AR) and 97.5% AR for pH 9
(range DAT-0 to DAT-30 from 96.8 to 97.7% AR). Mean material
balances for Test 2 were 102.6% AR (range DAT-0 to DAT-30 from
102.6 to 101.8% AR) and for Test 3 103.1% AR (range DAT-0 to
DAT30 from 102.4 to 103.4% AR). Carbon dioxide and volatile organic
compounds were not collected.
In Test 1 the amount of BCS-CS55621 in the test solutions ranged from
DAT 0 to DAT 30 between 94.7 and 95.8% AR for pH 4, between
93.1 and 92.1% AR for pH 7 and between 94.5 and 47.4% AR for pH 9.
In Test 2 the amount of BCS-CS55621 in the test solutions ranged from
DAT 0 to DAT 30 between 100.8 and 99.0% AR. In Test 3 the amount
ranged from DAT 0 to DAT 30 between 100.7 and 90.6% AR. One
degradation product of BCS-CS55621 was observed.
The DT50 and DT90 values of BCS-CS55621 were calculated using
single first order (SFO) kinetics, resulting in experimental half-lives for
Test 1 of >1000 (pH 4), >1000 (pH 7) and 28.72 days (pH 9). For
Test 2 the experimental half-life was 677.8 days and for Test 3 202.1
days, respectively.
It is concluded that hydrolytic degradation is unlikely to contribute to the
degradation of BCS-CS55621 under typical conditions of the
environment.

Hydrolytic degradation is unlikely to contribute to the degradation of
BCS-CS55621 under typical environmental conditions

Conclusion

NOVEMBER 2021

exposure system. In addition to the exposed treatment groups, a solvent control group (dimethylformamide) of
fish was held under identical conditions. The duration of the uptake phase was 28 days, followed by the
depuration phase of 14 days.
Water temperature: 23.2-24.3°C; light regime: 16 h light/8 h dark including 30 minutes transient periods; pH
values ranged between 6.8-7.3, oxygen saturation ranged between 71-100%.
Water samples for the radioactivity measurements were taken on day -1, 0, 1, 3, 7, 10, 14, 21, 28, 29, 31, 35, 38
and 42 (aquaria A =solvent control, B and C bioconcentration part) and on day –1, 0, 1, 3, 7, 10, 14 from
aquarium D= biotransformation part. Water samples for the characterization of residues in water
(biotransformation part) were taken on day 0, 1, 3, 7, 10, 14, 21, 28, 29, 31, 35, 38 and 42 from aquarium C and
on day 7 and 14 from aquarium D. Only the samples of day 0, 1, 28 and 29 (aquarium C) and the samples of day
7 and 14 (aquarium D) were analysed.
In the uptake phase the measured concentrations at the lower treatment level of nominally 0.50 μg/L (aquarium
B) ranged between 0.481 and 0.532 μg/L with a mean of 0.514 μg/L. At nominally 5.00 μg/L (aquarium C) the
measured concentrations ranged from 4.80 to 5.32 μg/L with a mean value of 5.13 μg/L. In test aquarium D the
mean value was 4.86 μg/L with a range of 4.74 to 5.01 μg/L. No residues of [pyrazole-4-14C] BCS-CS55621 were
detected in the samples of the solvent control tank.
On day 1, 3, 7, 10, 14, 21, 28, 29, 31, 35, 38 and 42 four fish per aquarium (A-C) were collected, the length and
weight were measured and the fish were dissected into edible tissues (fillet = body muscle, skin and skeleton)
and viscera / non-edible parts (viscera = head, fins and internal organs). Radioactivity was measured in order to
determine the TRR (total radioactivity residues) in fish. For the biotransformation part 15 fish were sampled
(aquarium D) after 7 days and 14 days, respectively. The length and weight were measured and the fish were
dissected into edible tissues and viscera / non-edible parts.
Parent compound and metabolites in the extracts of water and fish samples were analysed by HPLC with radio
detection. They were identified in isolated fractions from representative extracts by HPLC and TLC cochromatography with radiolabelled reference compounds.
A steady-state situation in the different tissues was reached within 1 day of exposure in lower test concentration
of 0.50 µg/L. The BCFSS for the whole fish is 9.02 L/kg for the lower concentration of 0.50 µg/L. A steady-state
situation in the different tissues was reached within 3 days of exposure in higher test concentration of 5.00 µg/L.
The BCFSS for the whole fish is 9.78 L/kg for the higher test concentration of 5.00 µg/L, respectively. The kinetic
bioconcentration factor (BCFK) was calculated using Origin 8.6.0 G (64-bit) Sr3 b99. For the lower concentration
of 0.50 µg/L the whole fish is 11.0 L/kg and 11.7 L/kg for the higher concentration of 5.00 µg/L, respectively.
The lipid content was not conducted on all sampled fish; therefore, a mean lipid value was used to normalise the
BCF. The used mean lipid value is 7.13 % that is the mean value from day 0 to 28 considering all treatment
groups. This value was used to calculate the lipid normalization factor and the respective corrected
bioconcentration factors resulting in a BCFSSL of
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6.32 L/kg and BCFKL of 7.71 L/kg for the lower exposure concentration and
in a BCFSSL of 6.86 L/kg and BCFKL of 8.20 L/kg for the higher exposure
concentration.
Since no significant difference was detected between the depuration and
uptake phase at different concentrations and control for weight or length,
the weight growth rate constants over the whole test period were used to
calculate the growth corrections of the different endpoints, resulting in
BCFKLG of 8.00 L/kg for the lower and 8.62 L/kg for the higher exposure
concentration. In addition to the bioconcentration factors calculated in the
basis of total radioactive residues (TRR), the steady-state BCF and the lipid
normalised steady-state BCF were calculated based on the amount of
parent substance (BCS-CS55621). These calculations resulted in
bioconcentration factors for the whole fish in a range between 2.20 and 2.41
L/kg.
In the biotransformation part, the parent BCS-CS55621 was the most
prominent compound in edible parts of fish and amounted to 51.5% (0.008
mg/kg) of TRR for day 7 and 64.5% (0.010 mg/kg) of TRR for day 14. In
viscera parts of fish, parent compound was detected with 32.8% (0.027
mg/kg) of TRR for day 7 and 26.6% (0.033 mg/kg) of TRR for day 14. Beside
parent compound, a major part of radioactivity in edibles was represented by
metabolite BCS-CS55621-3-OH-propyl (14.4 % TRR, 0.002 mg/kg on day
and 12.6% TRR, 0.002 mg/kg on day 14). In viscera of fish, three
metabolites were identified: BCS-CS55621-3-OH-propyl-4-OH (12.8 % TRR,
0.011 mg/kg on day 7 and 7.9% TRR, 0.010 mg/kg on day 14),
BCSCS55621-4-OH piperidine (18.6% TRR, 0.015 mg/kg on day 7 and
29.2%
TRR, 0.036 mg/kg on day 14), and BCS-CS55621-3-OH-propyl (9.0% TRR,
0.008 mg/kg on day 7 and 7.1% TRR, 0.008 mg/kg on day 14). In total, 65.9
- 77.1% of the TRR were identified in edibles and 70.8 - 73.3% in viscera.
In conclusion, BCS-CS55621 has no high bioaccumulation potential in fish.
BCS-CS55621 has no high bioaccumulation potential in fish since the BCF
values are less than 500 (as per the Thresholds and Classifications User
Guide 2012, under the Hazardous Substances and New Organisms Act
1996).

Conclusion

Biodegradation in soil
Table 103: Aerobic soil metabolism: active ingredient (key study)
Aerobic soil metabolism

Study type
Key study

Flag
[Pyrazole-14C]BCS-CS55621

Test Substance

NOVEMBER 2021

DT50, DT90

Endpoint
DT50: 37.6 days (silt loam), 24.8 (loamy sand), 21.1 (silt loam) and 26.5 days
(Clay loam)
DT90: 125 days (silt loam), 82.5 (loamy sand), 70.0 (silt loam) and 88.0 days
(Clay loam)

Value
Main study
Yuan Y. Kasel D. (2017). [Pyrazole-14C]BCS-CS55621: Aerobic degradation/
metabolism in four soils. Test Facility: Bayer AG, Crop Science Division,
BAG-CS-EnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG,
Crop Science Devision,40789 Monheim, Germany. Study ID: M252353-1.
Report: EnSa -15-0340

Reference
(5.3.2A and B.1_1_M59789101-1)

Reanalysis of kinetics
Oberdoerster C. and Tamazashvili A. (2020). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of the degradation in soil under aerobic
laboratory conditions. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:
MOTYN010, report No.: EnSa-19-0024

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
US EPA OCSPP 835.4100, 825.4200

Test Guideline/s

OECD 307
Japanese MAFF 12 Nousan 8147, no 2-5-2

53 µg/kg (equivalent to 20 g ai per hectare)

Dose Level
The amounts of test substance and degradation products in soil extracts
were determined by LSC and by HPLC/radiodetection analysis. The
amounts of volatiles and NER were determined by LSC and

Analytical measurements
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27.0%AR at DAT 125. In soil Dollendorf II, NER increased from DAT-0 to
DAT-90 from 0.9 to 31.1% AR and declined to 28.4% AR at DAT-125.
The amount of BCS-CS55621 in the soil extracts decreased from DAT-0 to
DAT-125 from 96.8 to 13.1% AR in soil Hanscheider Hof, from 99.1 to 12.1%
AR in soil Laacher Hof AXXa, from 98.8 to 9.0% AR in soil Hoefchen Am
Hohenseh and from 99.2 to 13.2% AR in soil Dollendorf II.
Three degradation products were identified with the following maximum
amounts: BCS-CS55621-4-OH piperidine with 7.3% AR at DAT-30 in soil
HH, BCS-CS55621-pyrazole acetic acid with 24.3% AR at DAT-14 in soil
HH and BCS-CS55621-pyrazole-carboxylic acid with 8.8% AR at DAT-30
in soil DD. The total unidentified residues amounted to a maximum of 9.1%
AR and no single component exceeded 3.6% AR at any sampling interval
in any soil.
The experimental data could be well described by a double first order kinetic
model. The half-life of BCS-CS55621 under aerobic conditions was 33.7,
16.3, 12.7 and 19.4 days in soil Hanscheider Hof; Laacher Hof AXXa;
Hoefchen Am Hohenseh and Dollendorf II, respectively.

Modelling endpoints used are not necessarily from the models which
resulted in the best fit. Modelling endpoints resulted in an equivalent or
worst-case value and therefore are considered more conservative.
Values from more recent kinetic analysis provided by the Applicant
evaluated all labels. Therefore, DT50 values 32.4, 15.1, 13.0 and 23.5 days
are reported for Hanscheider Hof, Laacher Hof AXXa, Hoefchen am
Hohenseh and Dollendorf II, respectively. The reanalysis also reported
values for metabolites.

Comment
Based on results of this laboratory study, BCS-CS55621 degrades under
aerobic conditions to form BCS-CS55621-pyrazole acetic acid and other
minor metabolites in addition to NER and CO2.
BCS-CS55621 is considered not persistent according to HSNO criteria in
three soils and persistent in one soil (DT50<30 days).

Conclusion

Table 104: Aerobic soil metabolism: active ingredient (key study)
Aerobic soil metabolism

Study type
Key study

Flag
[Phenyl-UL-14C]BCS-CS55621

Test Substance

NOVEMBER 2021

Page 250 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

DT50, DT90

Endpoint
DT50: 34.4 days (silt loam), 26.6 (loamy sand), 20.6 (silt loam) and 27.1 days
(Clay loam)
DT90: 114 days (silt loam), 88.5 (loamy sand), 68.5 (silt loam) and 90.1 days
(Clay loam)

Value

NOVEMBER 2021
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Dollendorf II (DD)

Clay loam

7.0

4.7

A study application rate of 53 µg per kg soil dw was applied based on a
maximum single field application rate of BCS-CS55621 of 20 g per hectare.
The test was performed in static systems consisting of Erlenmeyer flasks
each containing 100 g soil (dw equivalents) and equipped with traps for the
collection of carbon dioxide and volatile organic compounds.
Duplicate samples were processed and analysed 0, 1, 2, 7, 14, 30, 62, 90
and 125 DAT. At each sampling interval, the soil was extracted three times
at ambient temperature using acetonitrile/water 4/1 (v/v). Furthermore, two
microwave-accelerated extraction steps were performed using
acetonitrile/water 4/1 (v/v) at 70°C and acetonitrile at 50°C, respectively.
Mean material balances were 98.0% AR (range from 94.4 to 99.7% AR) for
HN soil, 98.6% AR (range from 96.6 to 100.5% AR) for AX soil, 99.1% AR
(range from 97.8 to 100.4% AR) for HH soil and 98.5% AR (range from 97.0
to 100.4% AR) for DD soil.
The maximum amount of carbon dioxide was 10.9, 11.5, 11.9 and 12.4% AR
at study end (DAT-125) in soil Hanscheider Hof, Laacher Hof AXXa,
Hoefchen Am Hohenseh and Dollendorf II, respectively. Formation of volatile
organic compounds was insignificant as demonstrated by values of ≤0.2%
AR at all sampling intervals for all soils.
Extractable residues decreased from DAT-0 to DAT-125 from 97.3 to 54.7%
AR in soil Hanscheider Hof, from 98.2 to 57.9% AR in soil Laacher Hof
AXXa, from 97.7 to 53.0% AR in soil Hoefchen Am Hohenseh and from 96.4
to 47.21% AR in soil Dollendorf II.
NER increased in soil Hanscheider Hof from DAT-0 to DAT-125 from 0.6 to
30.4% AR and from 0.2 to 27.2% AR in AX soil and from 1.1 to 37.5%AR in
DD soil. NER increased in HH soil from DAT-0 to DAT-90 from 0.4 to 33.8%
AR and decreased then slightly to 32.9%AR at DAT 125.
The amount of BCS-CS55621 in the soil extracts decreased from DAT-0 to
DAT-125 from 96.8 to 14.1% AR in soil Hanscheider Hof, from 97.6 to 9.4%
AR in soil Laacher Hof AXXa, from 97.5 to 9.8% AR in soil Hoefchen Am
Hohenseh and from 95.9 to 8.5% AR in soil Dollendorf II.
Three degradation products were identified with the following maximum
amounts: BCS-CS55621-piperidine with 14.6% AR at DAT 90 in soil AX,
BCS-CS55621-4-OH piperidine with 7.6% AR at DAT 14 in soil HH and BCSCS55621-lactam with 11.2% AR at DAT 90 in soil DD. The total unidentified
residues amounted to a maximum of 19.9% AR and no single component
exceeded 3.8% AR at any sampling interval in any soil.
The experimental data could be well described by a double first order kinetic
model. The half-life of BCS-CS55621 under aerobic conditions was 25.7,
18.7, 13.4 and 19.6 days in soil Hanscheider Hof; Laacher Hof AXXa;
Hoefchen Am Hohenseh and Dollendorf II, respectively.

NOVEMBER 2021

Modelling endpoints used are not necessarily from the models which
resulted in the best fit. Modelling endpoints resulted in an equivalent or
worst-case value and therefore are considered more conservative.

Comment
Page 231 of 460

Science memo for application to import or manufacture Xivana for release (APP204042)

Aerobic soil metabolism

Study type
Key study

Flag
[thiazolyl-2-14C]BCS-CS55621

Test Substance

DT50, DT90

Endpoint
DT50: 21.1 days (loamy sand)
DT90: 70.3 days (loamy sand)

Value
Main study
Heinemann O. Kasel D. (2019a). BCS-CS55621: Aerobic degradation/
metabolism in one soil. Test Facility: Bayer AG, Crop Science Division,
BAG-CS-EnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG,
Crop Science Division,40789 Monheim, Germany. Study ID: M12505089.
Report: EnSa -17-0512

Reference

Reanalysis of kinetics
Oberdoerster C. and Tamazashvili A. (2020). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of the degradation in soil under aerobic
laboratory conditions. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:

(5.3.2A and B.3_M-654264-01-

MOTYN010, report No.: EnSa-19-0024

1)

1

Klimisch Score

None

Amendments/Deviations
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Yes

GLP
US EPA OCSPP 835.4100, 825.4200

Test Guideline/s

OECD 307

Values from more recent kinetic analysis provided by the Applicant
evaluated all labels. Therefore, DT50 values 32.4, 15.1, 13.0 and 23.5 days
are reported for Hanscheider Hof, Laacher Hof AXXa, Hoefchen am
Hohenseh and Dollendorf II, respectively. The reanalysis also reported
values for metabolites.

Based on results of this laboratory study, BCS-CS55621 degrades under
aerobic conditions to form BCS-CS55621-piperidine and BCSCS55621lactam and other minor metabolites in addition to NER and CO2.
BCS-CS55621 is not considered persistent according to HSNO criteria
(DT50<30 days).

Conclusion

Table 105: Aerobic soil metabolism: active ingredient (key study)

NOVEMBER 2021
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lactam with 13.4% AR at DAT 120. The total unidentified residues amounted
to a maximum of 18.6% AR and no single component exceeded 3.8% AR at
any sampling interval in any soil.
The experimental data could be well described by a double first order kinetic
model. The half-life of BCS-CS55621 under aerobic conditions was 15.8
days.

Modelling endpoints used are not necessarily from the models which
resulted in the best fit. Modelling endpoints resulted in an equivalent or
worst-case value and therefore are considered more conservative.
Value from more recent kinetic analysis provided by the Applicant evaluated
all labels. Therefore, DT50 value 15.1 days is reported for Laacher Hof AXXa.
The reanalysis also reported values for metabolites.

Comment
Based on results of this laboratory study, BCS-CS55621 degrades under
aerobic conditions to form BCS-CS55621-piperidine and BCSCS55621lactam and other minor metabolites in addition to NER and CO2.
BCS-CS55621 is not considered persistent according to HSNO criteria
(DT50<30 days).

Conclusion

NOVEMBER 2021
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Table 106: Aerobic soil metabolism: active ingredient (key study)
Aerobic soil metabolism

Study type
Key study

Flag
[Phenyl-UL-14C]BCS-CS55621

Test Substance

DT50, DT90

Endpoint
DT50: 28.94 days (Nebraska silty loam) and 70.58 days (California, sandy
loam)
DT90: 96.12 days (silty loam) and 234 days (sandy loam)

Value
Main study
Ripperger R. (2019). [[Phenyl-UL-14C]BCS-CS55621 Aerobic soil
metabolism in two US soils. Test Facility: Bayer CropScience, 2 T.W.
Alexander Dr. RTP, NC 27709, USA. Sponsor: Bayer CropScience AG,
Alfred Nobelstrasse 50, Monheim am Rhein, Germany. Report ID:
METYN176.

Reference

Reanalysis of kinetics
Oberdoerster C. and Tamazashvili A. (2020). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of the degradation in soil under aerobic
laboratory conditions. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:
MOTYN010, report No.: EnSa-19-0024

(5.3.2A and B_4_M-656068-01_1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
US EPA OCSPP 835.4100

Test Guideline/s

NOVEMBER 2021

OECD: Guideline 307

0.5 µg/g (equivalent to approximately 20 g ai per hectare)
Actual concentration 0.052- 0.062 µg of BCS-CS55621 per g of soil as dw

Dose Level
The amounts of test substance and degradation products in soil extracts
were determined by LSC and by HPLC/radiodetection analysis. The
amounts of volatiles and NER were determined by LSC and
combustion/LSC, respectively. The test substance was identified by Liquid
Chromatography-Electrospray Ionisation-Mass Spectrometry (LC/ESI-MS)
under positive and negative ion mode.

Analytical measurements
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5.2% at day 90 in PCA, 4.6% at Day 13 in LNE. BCS-CS55621-thiazole acid
occurred at a maximum level of 8.6% in PCA, it was not identified in LNE.
BCS-CS55621-lactam occurred at a maximum of 8.3% at day 126 in PCA,
14.7% at Day 125 in LNE. BCS-CS55621-piperidine at occurred a maximum
of 1.8% at Day 90 in PCA, 13.4% at day 125 in LNE. Total unidentified
residues in PCA amounted to 7.4%, which was composed of six minor
degradate no single component exceeding 4.5%. In LNE total unidentified
residues amounted to 21.8%, which was composed of fourteen minor
components, no single component exceeded 3.4%.
The degradation of BCS-CS55621 followed double first-order kinetics in both
soils.
The half-lives for BCS-CS55621 were 64.2 and 21.9 days in the PCA and
LNE soils, respectively, under aerobic conditions.

Modelling endpoints used are not necessarily from the models which resulted
in the best fit. Modelling endpoints resulted in an equivalent or worst-case
value and therefore are considered more conservative.
Values from more recent kinetic analysis provided by the Applicant
evaluated all labels. Therefore, DT50 values 22.1 and 81.4 days are reported
for Porterville and Louisville, respectively. The reanalysis also reported
values for metabolites.

Comment
Based on results of this laboratory study, BCS-CS55621 degrades under
aerobic conditions to form BCS-CS55621-lactam and BCSCS55621piperidine and other minor metabolites in addition to NER and CO 2.
BCS-CS55621 is considered persistent in one soil and not persistent in
another soil according to HSNO criteria (DT50<30 days).

Conclusion
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Table 107: Aerobic soil metabolism: active ingredient (key study)
Aerobic soil metabolism

Study type
Key study

Flag
[Pyrazole-4-14C]BCS-CS55621

Test Substance

DT50, DT90

Endpoint

NOVEMBER 2021

DT50: 48.37 days (Nebraska silty loam) and 92.62 days (California, sandy
loam)
DT90: 160.7 days (silty loam) and 307.7 days (sandy loam)

Value
Main study
Mislankar S. (2019). [Pyrazole-4-14C]BCS-CS55621Aerobic soil metabolism
in two US soils. Test Facility: Bayer CropScience, 2 T.W. Alexander Dr.
RTP, NC 27709, USA. Sponsor: Bayer CropScience AG, Alfred
Nobelstrasse 50, Monheim am Rhein, Germany. Report ID: METY0006.

Reference

Reanalysis of kinetics
Oberdoerster C. and Tamazashvili A. (2020). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of the degradation in soil under aerobic
laboratory conditions. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:
MOTYN010, report No.: EnSa-19-0024

(5.3.2B_5_M-656896_01_2)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
US EPA OCSPP 835.4100

Test Guideline/s

OECD: Guideline 307
Japanese MAFF Nousan 8147, no 2-5-2

0.05 µg/g (equivalent to approximately 20 g ai per hectare)
Actual concentration 0.055 µg of BCS-CS55621 per g of soil as dw

Dose Level
The amounts of test substance and degradation products in soil extracts
were determined by LSC and by HPLC/radiodetection analysis. The
amounts of volatiles and NER were determined by LSC and
combustion/LSC, respectively. The test substance and metabolites were
identified by co-elution with synthetic standards under chromatographic
analysis and confirmed by mass spectral analysis.

Analytical measurements
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pyrazole occurred at a maximum level of 22.4% at day 28 in LNE. In
addition, minor metabolites were detected with an individual maximum
amount of 3.7%AR.
The degradation of BCS-CS55621 followed simple first-order kinetics in PCA
soil and double first-order kinetics in LNE soil.
The half-lives for BCS-CS55621 were 92.6 and 36.6 days in the PCA and
LNE soils, respectively, under aerobic conditions.

Modelling endpoints used are not necessarily from the models which
resulted in the best fit. Modelling endpoints resulted in an equivalent or
worst-case value and therefore are considered more conservative.
Values from more recent kinetic analysis provided by the Applicant
evaluated all labels. Therefore, DT50 values 22.1 and 81.4 days are reported
for Porterville and Louiseville, respectively. The reanalysis also reported
values for metabolites.

Comment
Based on results of this laboratory study, BCS-CS55621 degrades under
aerobic conditions to form BCS-CS55621-BDM-pyrazole and other minor
metabolites in addition to NER and CO2.
BCS-CS55621 is considered persistent in one soil and not persistent in
another soil according to HSNO criteria.

Conclusion

NOVEMBER 2021
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Table 108: Aerobic soil metabolism: metabolite (key study)
Aerobic soil metabolism

Study type
Key study

Flag
[pyrazole-4-14C]BCS-BP32808, metabolite

Test Substance

DT50, DT90

Endpoint
DT50: 20.3 days (silt loam), 3.8 d (sandy loam), 23.8 d (silt loam) and 7.4
days (Loam)
DT90: 67.5 days (silt loam), 12.6 d (sandy loam), 79.1 d (silt loam) and 52.7
days (Loam)

Value
Main study
Heinemann O. Kasel D. (2019b). BCS-CP32808: Aerobic degradation in four
soils. Test Facility: Bayer AG, Crop Science Division, BAG-CS-EnSaTesting,
40789 Monheim, Germany. Sponsor: Bayer AG, Crop Science
Division,40789 Monheim, Germany.Report: EnSA 16-039
Reanalysis of kinetics
Oberdoerster C. and Tamazashvili A. (2020). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of the degradation in soil under aerobic
laboratory conditions. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:

Reference

MOTYN010, report No.: EnSa-19-0024

(5.3.2B._7_M-653045-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
US EPA OCSPP 835.4100, 825.4200

Test Guideline/s

OECD 307
Japanese MAFF Nousan 8147, no.2-5-2

NOVEMBER 2021

70.4 µg /kg soil (equivalent to 25-fold of single field rate of 20 g ai/ha)

Dose Level
The amounts of test item and degradation products in soil extracts were
determined by liquid scintillation counting (LSC) and by HPTLC/
radiodetection analysis. The amounts of volatiles and non-extractable
residues were determined by LSC and combustion/LSC, respectively. Test
item and degradation products were identified by HPLC-MS(/MS) including
accurate mass determination.

Analytical measurements
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Extractable residues decreased from DAT 0 to the last sampling interval
from 104 to 12.5% AR at DAT-120 in soil HN, from 103 to 26.3% AR at
DAT28 in soil AX, from 104 to 15.6% AR at DAT-120 in soil HH and from
103 to 11.8% AR at DAT-91 in soil DD.
Non-extractable residues (NER) increased from < 0.3% AR at DAT 0 to
35.5% AR at DAT 28 in soil AX and from 0.5% AR at DAT 0 to 37.6% AR at
DAT 91 in soil DD. NER increased in soil HN from DAT 0 to DAT 91 from 0.3
to 32.4% AR and then further decreased slightly to 30.2% AR at DAT 120. In
soil HH, NER increased from DAT 0 to DAT 91 from < 0.3 to 32.0% AR and
then further decreased slightly to 30.3% AR at DAT 120.
The amount of BCS-BP32808 in the soil extracts decreased from DAT 0 to
the last sampling interval from 100 to 6.6% AR in soil HN, from 98.8 to 4.5%
AR in soil AX, from 99.7 to 8.4% AR in soil HH and from 98.8 to 4.2% AR in
soil DD.
Besides the formation of carbon dioxide, one degradation product was
identified with the following maximum occurrence: BCS CS55621pyrazolecarboxylic acid with 42.5% AR at DAT 7 in soil AX. The total
unidentified residues amounted to a maximum of 14.0% AR and no single
component exceeded 9.0% AR (corresponding to < 5% AR expressed as
percentage of parent active substance BCS-CS55621) at any sampling
interval in any soil.
The experimental data could be best described by a double first order in
parallel (DFOP) kinetic model. The DT50 value of BCS-BP32808 under
aerobic conditions was 15.8, 3.3, 18.6 and 6.9 days in soil HN, AX, HH and
DD, respectively.
Modelling endpoints used are not necessarily from the models which
resulted in the best fit. Modelling endpoints resulted in an equivalent or
worst-case value and therefore are considered more conservative.
Values from more recent kinetic analysis provided by the Applicant.
Therefore, DT50 values 15.9, 3.7, 18.8 and 7.0 days are reported for
Hanscheider Hof, Laacher Hof AXXa, Hoefchen am Hohenseh and
Dollendorf II, respectively.

Comment
Based on results of this laboratory study, BCS-BP32808 degrades under
aerobic conditions and formed BCS-CS55621-pyrazole-carboxylic acid.
BCS-CS55621-thiazole is not considered persistent according to HSNO
criteria.

Conclusion
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Table 109: Aerobic soil metabolism: metabolite (key study)
Aerobic soil metabolism

Study type
Key study

Flag

BCS-CS55621-pyrazole-acetic acid (metabolite BCS-CC26101)

Test Substance

DT50, DT90

Endpoint
DT50: 1.06 days (loamy sand), 0.68 (loam), 0.95 (silt loam) and 0.90 days
(loam)
DT90: 3.5 days (loamy sand), 2.3 (loam), 3.2 (silt loam) and 3.0 days (loam)

Value
Main study
Heinemann O. Kasel D. (2017d). [acetic acid -2-14C]BCS-CC26101: Aerobic
degradation in four soils. Test Facility: Bayer AG, Crop Science Division,
BAG-CS-EnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG,
Crop Science Devision,40789 Monheim, Germany. Study ID: M12504987-6.
Report: EnSa -16-0798

Reference

Reanalysis of kinetics
Oberdoerster C. and Tamazashvili A. (2020). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of the degradation in soil under aerobic
laboratory conditions. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:
MOTYN010, report No.: EnSa-19-0024

(7.3.4_M-593414-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
US EPA OCSPP 835.4100, 825.4200

Test Guideline/s

OECD 307
Japanese MAFF 12 Nousan 8147, no 2-5-2

22.4 µg/kg (equivalent to a 10 fold of 20 g ai per hectare)

Dose Level

The amounts of test substance and degradation products in soil extracts
were determined by LSC and by HPLC/radiodetection analysis. The
amounts of volatiles and NER were determined by LSC and
combustion/LSC, respectively. The test substance was confirmed by HPLCMS(MS) including accurate mass determination

Analytical measurements
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The experimental data could be well described by a single first order kinetic
model. The half-life of BCS-CS55621-pyrazole-acetic acid under aerobic
conditions was 1.06, 0.68, 0.95 and 0.90 days in soil Laacher Hof AXXa,
Dollendorf II, Hoefchen Am Hohenseh and Hanscheider Hof respectively.
DT90 was 3.5, 2.3, 3.2, 3.0 days in soil Laacher Hof AXXa, Dollendorf II,
Hoefchen Am Hohenseh and Hanscheider Hof respectively.

Modelling endpoints used are not necessarily from the models which resulted
in the best fit. Modelling endpoints resulted in an equivalent or worst-case
value and therefore are considered more conservative.
Values from more recent kinetic analysis provided by the Applicant.
Therefore, DT50 values 1.06, 0.068, 0.95 and 0.90 days are reported for
Laacher Hof AXXa, Dollendorf II, Hoefchen am Hohenseh and Hanscheider
Hof, respectively.

Comment
BCS-CS55621-pyrazole-acetic acid is considered not persistent according to
HSNO criteria in four soils (DT50<30 days).

Conclusion

NOVEMBER 2021
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Table 110: Aerobic soil metabolism: metabolite (key study)
Aerobic soil metabolism

Study type
Key study

Flag

BCS-CS55621-lactam, metabolite DA63612

Test Substance

DT50

Endpoint

DT50: 211 days (silt loam), 303 (silt loam) and 258 days (clay loam)

Value
Main study
Yuan Y. Junge T. (2019a). BCS-CS55621-lactam: Aerobic degradation in
four soils. Test Facility: Bayer AG, Crop Science Division, BAG-CSEnSaTesting, 40789 Monheim, Germany. Sponsor: Bayer AG, Crop Science
Division,40789 Monheim, Germany.Study ID: M-12505047-4, Report:
METYN233
Reanalysis of kinetics
Oberdoerster C. and Tamazashvili A. (2020). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of the degradation in soil under aerobic
laboratory conditions. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:

Reference

MOTYN010, report No.: EnSa-19-0024

(M-661078-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
Test Guideline/s

OECD 307

4.19 µg /kg soil (based on a maximum single field rate of the parent active
substance of 20 g ai/ha)

Dose Level

NOVEMBER 2021

The amount of test item in soil extracts was determined by HPLC-MS(/MS)
in selected reaction monitoring (SRM) mode using internal stable-labeled
standards. Test item identity was confirmed by HPLC-MS(/MS) including
accurate mass determination.

Analytical measurements

Yes

Validity criteria met
The rate of degradation of BCS-CS55621-lactam was studied in four soils
under aerobic conditions in the dark in the laboratory for 120 days at 20±2°C
and 55±5% of the maximum water holding capacity.

Study Summary
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Hanscheider Hof, Laacher Hof AXXa, Hoefchen am Hohenseh and
Dollendorf II, respectively.

Based on results of this laboratory study, BCS-CS55621-lactam degrades
very slowly under aerobic conditions.
BCS-CS55621-lactam is considered persistent according to HSNO criteria.

Conclusion

NOVEMBER 2021

Table 111: Aerobic soil metabolism: metabolite (key study)
Aerobic soil metabolism

Study type
Key study

Flag

BCS-CS55621-piperidine, metabolite DC21250

Test Substance

DT50

Endpoint

DT50: 260 d (sandy loam) and 74.1 days (clay loam)

Value
Main study
Yuan Y. Junge T. (2019b). BCS-CS55621-piperidine: Aerobic degradation in
four soils. Test Facility: Bayer AG, Crop Science Division, BAG-CSEnSaTesting, 40789 Monheim, Germany. Sponsor: Bayer AG, Crop Science
Division,40789 Monheim, Germany.Study no. M-12505046-3, Report:
METYN234
Reanalysis of kinetics
Oberdoerster C. and Tamazashvili A. (2020). Fluoxapiprolin (FXP) and
metabolites Kinetic evaluation of the degradation in soil under aerobic
laboratory conditions. Bayer AG, Crop Science Division, Environmental
Safety, Alfred-Nobel-Strabe 50, 40789 Monheim, Germany. Activity ID:

Reference

MOTYN010, report No.: EnSa-19-0024

(M-665355-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
Test Guideline/s

OECD 307

5.29 µg /kg soil (based on a maximum single field rate of the parent active
substance of 20 g ai/ha)

Dose Level
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The amount of test item in soil extracts was determined by HPLC-MS(/MS) in
selected reaction monitoring (SRM) mode using internal stable-labeled
standards. Test item identity was confirmed by HPLC-MS(/MS) including
accurate mass determination.

Analytical measurements

Yes

Validity criteria met
The rate of degradation of BCS-CS55621-piperidine was studied in four soils
under aerobic conditions in the dark in the laboratory for 122 days at 20±2°C
and 55±5% of the maximum water holding capacity.

Study Summary

NOVEMBER 2021
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Hanscheider Hof, Laacher Hof AXXa, Hoefchen am Hohenseh and
Dollendorf II, respectively.

Based on results of this laboratory study, BCS-CS55621-piperidine
degrades very slowly under aerobic conditions.
BCS-CS55621-piperidine is considered persistent according to HSNO
criteria.

Conclusion

Table 112: Anaerobic soil metabolism: active ingredient (key study)
Anaerobic soil metabolism

Study type
Key study

Flag
[Phenyl-UL-14C]BCS-CS55621

Test Substance

DT50, DT90

Endpoint
DT50 : 262 days
DT90: 869 days

Value

Reference
(5.3.2C and D._1_M-

Heinemann, O and Junge T. (2018a). [Phenyl-UL-14C]BCS-CS55621:
Anaerobic Degradation / Metabolism in one Soil. Test Facility: Bayer AG,
BCS-D-EnSa-Testing, 40789, Monheim, Germany. Sponsor: Bayer AG,
CropScience Division 40789, Monheim, Germany. Study ID: M612903.
Report ID: EnSa-15-1020.

61290301-1)

1

Klimisch Score
None

Amendments/Deviations

Yes

GLP
OECD Test Guideline No. 307

Test Guideline/s

US EPA OCSPP Test Guideline No. 835.4100 / 835.4200
Japanese MAFF Test Guidelines 12 Nousan 8147, No. 2-5-3
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55.7 µg/kg soil dw

Dose Level
The amounts of test item and degradation products in soil extracts and water
were determined by LSC and by HPLC/radio-detection analysis. The
amounts of volatiles and NER were determined by LSC and
combustion/LSC, respectively. The test item was identified by HPLCMS(/MS)
including accurate mass determination and/or by cochromatography with
reference items.

Analytical measurements
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Extractable residues decreased from DAT 0 to DASF 120 (DAT 134) from
99.8 to 73.3% AR.
Non-extractable residues (NER) increased during the aerobic incubation
phase from DAT 0 to DAT 14 from 0.3 to 16.3% AR. During the following
anaerobic incubation phase, NER increased further until DASF 120 to 24.5%
AR.
Within the aerobic incubation phase, the amount of BCS CS55621
decreased from DAT 0 to DAT 14 from 99.8 to 53.1% AR. During the
following anaerobic incubation phase, the amount of BCS CS55621 further
decreased to 46.5% AR at DASF 120.
One degradation product, BCS-CS55621-4-OH-piperidine, was identified
with the following maximum occurrences: 6.4% AR (aerobic, DAT 14) and
9.0% AR (anaerobic, DASF 91). The total unidentified residues amounted to
a maximum of 19.9% AR and no single component exceeded 7.5% AR at
any single sampling interval or 2.9% AR at two consecutive sampling
intervals.
The experimental data could be best described by a single first order (SFO)
kinetic model. The DT50 value of BCS CS55621 under anaerobic conditions
was 262 days.
BCS CS55621 will be degraded in soil under anaerobic circumstances.
However, due to the rapid degradation of BCS CS55621 under aerobic
conditions, it is concluded that BCS CS55621 and its degradation products
have no potential for accumulation in the soil environment, if the conditions
turn again from anaerobic to aerobic.

No significant degradation of BCS-CS55621 will occur in soil under
anaerobic conditions following an aerobic incubation phase.

Conclusion

Table 113: Anaerobic soil metabolism: active ingredient (key study)
Anaerobic soil metabolism

Study type
Key study

Flag
[Pyrazole-4-14C]BCS-CS55621

Test Substance

DT50, DT90

Endpoint
DT50 : 300 days
DT90: 995 days

Value
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Reference

Heinemann, O and Junge T. (2018b). [Pyrazole-4-14C]BCS-CS55621:
Anaerobic Degradation / Metabolism in one Soil. Test Facility: Bayer AG,
BCS-D-EnSa-Testing, 40789, Monheim, Germany. Sponsor: Bayer AG,
CropScience Division 40789, Monheim, Germany. Study ID: M618124.
Report ID: EnSa-15-1019.

(5.3.2C _2_M-618124-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
OECD Test Guideline No. 307

Test Guideline/s

US EPA OCSPP Test Guideline No. 835.4100 / 835.4200
Japanese MAFF Test Guidelines 12 Nousan 8147, No. 2-5-3

54.5 µg/kg soil dw

Dose Level
The amounts of test item and degradation products in soil extracts and water
were determined by LSC and by HPLC/radio-detection analysis. The
amounts of volatiles and NER were determined by LSC and
combustion/LSC, respectively. The test item was identified by HPLCMS(/MS)
including accurate mass determination and/or by cochromatography with
reference items.

Analytical measurements

Yes

Validity criteria met
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anaerobic incubation phase, NER increased further until DASF 120 to 23.1%
AR.
Within the aerobic incubation phase, the amount of BCS CS55621
decreased from DAT 0 to DAT 14 from 99.7 to 64.8% AR. During the
following anaerobic incubation phase, the amount of BCS CS55621 further
decreased to 51.3% AR at DASF 120.
Three degradation products were identified with the following maximum
occurrences: BCS-CS55621-4-OH-piperidine (BCS-CY96288) with 6.3% AR
(aerobic, DAT 14) and 9.1% AR (anaerobic, DASF 91), BCSCS55621pyrazole acetic acid (BCS-CC26101) with 23.8% AR (aerobic, DAT
14) and 25.2% AR (anaerobic, DASF 0) and BCS-CS55621-pyrazolecarboxylic acid (BCS-CZ38260) with non-detectable amounts during the
aerobic incubation phase and 9.3% AR (anaerobic, DASF 29) The total
unidentified residues amounted to a maximum of 11.9% AR and no single
component exceeded 5.9% AR at any single sampling interval or at two
consecutive sampling intervals.
The experimental data could be best described by a double first order (SFO)
kinetic model. The DT50 value of BCS CS55621 under anaerobic conditions
was 312 days.
BCS CS55621 will be degraded in soil under anaerobic. However, due to the
rapid degradation of BCS CS55621 under aerobic conditions, it is concluded
that BCS CS55621 and its degradation products have no potential for
accumulation in the soil environment, if the conditions turn again from
anaerobic to aerobic.

Modelling endpoints used are not necessarily from the models which
resulted in the best fit. Modelling endpoints resulted in an equivalent or
worst-case value and therefore are considered more conservative.
Therefore, SFO value is used (DT50 = 300 days)

Comment
No significant degradation of BCS-CS55621 will occur in soil under
anaerobic conditions following an aerobic incubation phase.

Conclusion

Table 114: Phototransformation in soil: active ingredient (key study)
Phototransformation in soil (active ingredient)

Study type

Key study

Flag

[phenyl-UL-14C]BCS-CS55621

Test Substance
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DT50, DT90

Endpoint
DT50 (irradiated test system) = 56.2 days
DT90 (irradiated test system) = 187 days
DT50 (natural conditions) = 146 days (Phoenix, Arizona) and 226 days
(Athens, Greece)

Value

Reference

Heinemann, O., Kasel D. (2016c). [phenyl-UL-14C]BCS-CS55621:
Phototransformation on Soil. Test Facility: Bayer CropScience AG, BCS-DEnSa-Testing, 40789, Monheim, Germany. Sponsor: Bayer CropScience
AG, 40789, Monheim, Germany. Study ID: M1132391-0. Report ID: EnSa160019.

(5.2C._1_M-574169-011_1)

1

Klimisch Score

Amendments/Deviation
s

None

Yes

GLP
European Commission Regulation (EU) No 283/2013 in accordance with
Regulation (EC) No 1107/2009
SETAC Procedures for Assessing the Environmental Fate and Ecotoxicity of
Pesticides

Test Guideline/s

OECD Draft Test Guideline: Phototransformation of Chemicals on Soil
Surfaces
US EPA OCSPP Test Guideline No. 835.2410
Canadian PMRA Environmental Chemistry and Fate Guideline DACO
8.2.3.3.1

680 µg/kg soil dry weight (2.04 µg/L per test system, nominal concentration)
based on a single field use rate of 20 g/ha

Dose Level

Analytical
measurements

NOVEMBER 2021

Degradation products in soil extracts were determined by liquid scintillation
counting (LSC) and by HPLC/radiodetection analysis. Test item was
identified by HPLC-MS(/MS) including accurate mass determination.
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Yes

Validity criteria met
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The photolytic route and rate of degradation of [phenyl-UL-14C]BCSCS55621 was studied on one soil under exposure to simulated sunlight and
aerobic conditions in the laboratory for 12 days at 20±1°C and a soil moisture
of 55% of the maximum water holding capacity for irradiated samples and
54.9% for dark samples. The used soil was a loamy sand soil with pH of 5.9
and %OC of 1.5%. A nominal study application rate of 680 µg/kg soil dry
weight (2.04 µg/L per test system, nominal concentration) was applied based
on a single field use rate of 20 g/ha.
The test was performed in static systems consisting of quartz glass vessels
each containing 3 g soil (Dry Weight (dw) equivalents), resulting in a soil
layer of approximately 3 mm in height, closed by quartz glass lids and
equipped with traps for the collection of carbon dioxide and volatile organic
compounds. The test systems were continuously exposed to artificial
irradiation by a Xenon lamp with a <290 nm cut-off filter (irradiance of 931
W/m2 for range from 300 to 2450 nm). In addition, samples were incubated
in the dark. 12 days of continuous irradiation corresponded to 31.1 solar
summer days at Phoenix, Arizona, USA and 48.3 solar summer days in
Athens (Greece).
Duplicate samples were processed and analysed 0,1, 2, 5, 7, 9, and 12 days
after treatment for both irradiated and dark samples. At each sampling
interval, the soil was extracted three times at ambient temperature using
acetonitrile/water 4/1 (v/v) followed by two microwave-assisted extraction
steps at 100 W using acetonitrile/water 4/1 (v/v) and acetonitrile,
respectively. Finally, two additional extraction steps were carried out at
ambient temperature using ethyl acetate and cyclo-hexane, respectively.
Mean material balances were 103% AR (range of 101 to 106% AR) for
irradiated samples and 103% AR (range of 101 to 106% AR) for dark
samples.
The maximum amount of carbon dioxide was 0.2 and 0.3% AR at study end
(DAT-12) in irradiated and dark samples, respectively.
Formation of VOC was insignificant as demonstrated by values of ≤0.1% AR
at all sampling intervals for both irradiated and dark samples.
Extractable residues ranged for all sampling intervals between 99.4 and
103%AR in irradiated samples and from <0.1 to 3.7%AR in dark samples.
NER increased from <0.1% AR at DAT-0 to 3.8% AR at DAT-12 in irradiated
and from<0.1 to 3.7%AR in dark samples.
The amount of BCS-CS55621 in soil extracts decreased from DAT-0 to
DAT-12 from 101 to 86.1% AR in irradiated samples and from 101 to 92.6%
AR in dark samples. Therefore, no identification of degradation products was
performed.
The total unidentified residues amounted to a maximum of 15.1%AR and no
single compound exceeded 4.7%AR at any sampling interval in irradiated
and dark samples.
The experimental DT50 and DT90 values of BCS-CS55621 in irradiated and
dark samples were calculated using single first order (SFO) kinetics. The

Study Summary
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experimental half-lives for BCS-CS55621 were 56.2 and 110 days in
irradiated and dark samples, respectively. Thus, the net experimental
photodegradation rate constant (difference between irradiated and dark
samples) was calculated to be 0.006 day-1, resulting in a net experimental
half-life of 114 days. Based on the experimental DT50 value of 56.2 days for
irradiated samples, the DT50 of BCS-CS55621 under environmental
conditions is calculated to be e.g. 146 solar summer days at Phoenix
(Arizona, USA) or 226 solar summer days at Athens (Greece).
It is concluded that photodegradation may contribute to the degradation of
BCS-CS55621 under typical light conditions of the environment.

Photodegradation may contribute to the degradation of BCS-CS55621.

Conclusion
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Table 115: Phototransformation in soil: active ingredient (key study)
Phototransformation in soil (active ingredient)

Study type
Key study

Flag
[pyrazole-4-14C]BCS-CS55621

Test Substance

DT50, DT90

Endpoint
DT50 (irradiated test system) = 45.3 days
DT90 (irradiated test system) = 48.6 days
DT50 (natural conditions) =119 days (Phoenix, Arizona) and 184 days (Athens,
Greece)

Value

Reference

Heinemann, O., Kasel D. (2017c). pyrazole-4-14C]BCS-CS55621:
Phototransformation on Soil. Test Facility: Bayer CropScience AG, BCSDEnSa-Testing, 40789, Monheim, Germany. Sponsor: Bayer CropScience
AG, 40789, Monheim, Germany. Study ID: M1132392-1. Report ID: EnSa160020.

(5.2C._2_M-583767-01-1_1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
European Commission Regulation (EU) No 283/2013 in accordance with
Regulation (EC) No 1107/2009
SETAC Procedures for Assessing the Environmental Fate and Ecotoxicity of
Pesticides

Test Guideline/s

OECD Draft Test Guideline: Phototransformation of Chemicals on Soil
Surfaces
US EPA OCSPP Test Guideline No. 835.2410
Canadian PMRA Environmental Chemistry and Fate Guideline DACO
8.2.3.3.1
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680 µg/kg soil dry weight (2.04 µg/L per test system, nominal concentration)
based on a single field use rate of 20 g/ha

Dose Level

Analytical
measurements

Degradation products in soil extracts were determined by liquid scintillation
counting (LSC) and by HPLC/radiodetection analysis. Test item was identified
by HPLC-MS(/MS) including accurate mass determination.

Yes

Validity criteria met
The photolytic route and rate of degradation of pyrazole-4-14C]BCS-CS55621
were studied on one soil under exposure to simulated sunlight and aerobic
conditions in the laboratory for 12 days at 20±1°C and a soil moisture of 55%
of the maximum water holding capacity for irradiated samples and 54.9% for
dark samples. The used soil was a sandy loam soil with pH of 5.6 and %OC of
1.3%. A nominal study application rate of 680 µg/kg soil dry weight (2.04 µg/L
per test system, nominal concentration) was applied based on a single field
use rate of 20 g/ha.
The test was performed in static systems consisting of quartz glass vessels
each containing 3 g soil (Dry Weight (dw) equivalents), resulting in a soil layer
of approximately 3 mm in height, closed by quartz glass lids and equipped with
traps for the collection of carbon dioxide and volatile organic compounds. The
test systems were continuously exposed to artificial irradiation by a Xenon
lamp with a <290 nm cut-off filter (irradiance of 941 W/m2 for range from 300 to
2450 nm). In addition, samples were incubated in the dark. 12 days of
continuous irradiation corresponded to 31.5 solar summer days at Phoenix,
Arizona, USA and 48.8 solar summer days in Athens (Greece).
Duplicate samples were processed and analysed 0,1, 2, 5, 7, 9, and 12 days
after treatment for both irradiated and dark samples. At each sampling interval,
the soil was extracted three times at ambient temperature using
acetonitrile/water 4/1 (v/v) followed by two microwave-assisted extraction steps
at 100 W using acetonitrile/water 4/1 (v/v) and acetonitrile, respectively. Finally,
two additional extraction steps were carried out at ambient temperature using
ethyl acetate and cyclo-hexane, respectively.

Study Summary

Mean material balances were 104% AR (range of 101 to 107% AR) for
irradiated samples and 103% AR (range of 100 to 107% AR) for dark samples.
The maximum amount of carbon dioxide was 0.1% AR at study end (DAT-12)
in irradiated and dark samples.
Formation of VOC was insignificant as demonstrated by values of ≤0.1% AR at
all sampling intervals for both irradiated and dark samples.
Extractable residues ranged for all sampling intervals between 99.5 and
107%AR in irradiated samples and from 99.7 and 107%AR in dark samples.
NER increased from <0.1% AR at DAT-0 to 3.3% AR at DAT-12 in irradiated
and from<0.1 to 2.6%AR in dark samples.
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The amount of BCS-CS55621 in soil extracts decreased from DAT-0 to DAT12
from 107 to 87.3% AR in irradiated samples and from 107 to 90.0% AR in dark
samples.
One degradation product BCS-CS55621-4-OH-piperidine, was observed with
maximum occurrences of 6.6 %AR at DAT12 in irradiated and dark samples.
The total unidentified residues amounted to a maximum of 8.3%AR and no
single compound exceeded 5.4 %AR at any sampling interval in irradiated and
dark samples.
The experimental DT50 and DT90 values of BCS-CS55621 in irradiated and dark
samples were calculated using single first order (SFO) kinetics. The
experimental half-lives for BCS-CS55621 were 45.3 and 48.6 days in irradiated
and dark samples, respectively.
Based on the experimental DT50 value of 45.3 days for irradiated samples, the
DT50 of BCS-CS55621 under environmental conditions is calculated to be e.g.
1119 solar summer days at Phoenix (Arizona, USA) or 184 solar summer days
at Athens (Greece).
It is concluded that photodegradation may contribute to the degradation of
BCS-CS55621 under typical light conditions of the environment.

Photodegradation may contribute to the degradation of BCS-CS55621.

Conclusion
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In general, the organic matter in soil, determined as organic carbon content,
is the most important component responsible for binding organic chemicals.
Therefore, the adsorption coefficients Kd(ads) were correlated with the
organic carbon content of the soil to get a comparability of the adsorption
behaviour in different soils. For BCS-CS55621 the calculated Kdoc(ads)
values varied between 11846 and 15193 mL/g (mean 13227 mL/g)
(normalised values).
At the end of the adsorption and desorption phase, 5.8 – 6.9%, 5.9 – 6.2%,
5.1 – 5.9% and 3.3 – 3.4% of the initially adsorbed amount were desorbed in
soil Laacher Hof AXXa, Hoefchen am Hohenseh, Hanscheider Hof and
Dollendorf II, respectively.
The desorption Kd(des) and the normalized Kdoc(des) values were
significantly higher (1.5 times) than those obtained for the adsorption phase,
indicating that the test item once adsorbed to soil is not readily desorbed.
There is no significant correlation between pH and adsorption for the
investigated soils.
According to Briggs, BCS-CS55621 can be classified as immobile for
adsorption and for desorption.

According to (McCall P.J., Laskowski D.A. et al. 1981), BCS-CS55621 can
be classified as immobile.

Conclusion
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The calculated adsorption constants KF(ads) of the FREUNDLICH isotherms
for the three test soils ranged from 60.97 mL/g to 229.41 mL/g. The
FREUNDLICH exponents 1/n were in the range of 0.8755 to 0.9323,
indicating that the concentration of the test item did affect the adsorption
behaviour.
The measured KFOC(ads) values ranged between 3217 mL/g and 13495 mL/g.
The arithmetic mean value was calculated to be 8474 mL/g.
The arithmetic mean value KFOC(des) calculated to be 10897 mL/g.
The test substance BCS-CS55621 is very lipophilic and has a low solubility
in pure water. The parental mass balance, the overall recovery and the
linearity confirms that this does not affect the determination of the Freundlich
parameter in the water / soil suspension.
According to BRIGGS depending on the soil type the mobility of [pyrazole414C] BCS-CS55621 can be classified as immobile in the tested soils.

According to (McCall P.J., Laskowski D.A. et al. 1981), BCS-CS55621 can
be classified to have a medium to low mobility.

Conclusion
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According to (McCall P.J., Laskowski D.A. et al. 1981), BCS-CS55621 can

Conclusion

be classified to have a medium mobility.

Table 119: Mobility in soil: metabolite (key study)
Adsorption/desorption (metabolite)

Study type
Key study

Flag
[acetic acid-2-14C] BCS-CC26101

Test Substance
KD

Endpoint

KOC
KD: 0.078 to 0.102 mL/g
KOC(ads): 3.01 to 5.67 mL/g
(Note: KOC values were calculated by the EPA from the raw test data
documented in the study report if required for use in risk assessment)

Value

Reference
(No. 5.1A_M_1_M-602628-01-

Heinemann O., Junge T. (2017). [acetic acid-2-14C] BCS-CC26101:
Adsorption/Desorption on four soils. Test Facility: Bayer AG, Crop Science
Division BAG-CS-EnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer
AG, Crop Science Division, 40789, Monheim, Germany. Study ID:
M13104988-4. Report ID:EnSa-16-0799

1)

1

Klimisch Score

NOVEMBER 2021

The very low adsorption of the test item to soil resulted in the following
deviations to the study protocol:
the adsorption equilibration time was not determined in a
preliminary test but was set to 24 hours instead.
-

A desorption step was not performed.

The parental mass balance test was performed without an
extraction step. However, parental mass balances of test item were >90% for
all soils, demonstrating an adequate stability to determine the test item
distribution based on LSC measurements of the supernatant only.
The pH of the supernatants (aqueous 0.01 M CaCl2 solution) was not
determined after the adsorption step. However, the pH was determined in
aqueous 0.01 M CaCl2 solution in the course of soil characterization by
AGVISE.
These deviations do not impact the validity of the study.

Amendments/Deviations

Yes

GLP
OECD Test Guideline No. 106
US EPA OCSPP Test Guideline No. 835.1230

Test Guideline/s
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Dollendorf II

Clay
loam

Hoefchen am
Hohenseh 4a

1.0333

8.3

8

0.383

Silt
loam

0.9588

9.4

10

0.184

Hanscheider
Hof

Silt
loam

1.0209

13.6

23

0.347

Lufa 5M

Sandy
loam

0.9682

6.7

2

0.089

1

Note that the KOC and Kd values were calculated by the EPA from the raw
test data documented in the study report for use in risk assessment
According to BRIGGS depending on the soil type the mobility of [pyrazole414C] BCS-BP32808 can be classified as mobile for adsorption.

According to (McCall P.J., Laskowski D.A. et al. 1981), BCS-CS55621 can
be classified as very mobile for adsorption

Conclusion
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Hoefchen am
Hohenseh 4a

Silt
loam

Hanscheider
Hof

Dollendorf II

0.795

1382.6

3088.65

61.77

Silt
loam

0.819

1721.4

4058.32

105.52

Clay
loam

0.811

1154.1

2747.84

142.89

1

Note that the KOC and Kd values were calculated by the EPA from the raw
test data documented in the study report for use in risk assessment
According to Briggs, BCS-CS55621-lactam can be classified as immobile for
adsorption and desorption.

According to (McCall P.J., Laskowski D.A. et al. 1981), BCS-CS55621lactam
can be classified as slightly mobile for adsorption

Conclusion
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NOVEMBER 2021

Dollendorf II (DD)

Clay loam

7.3

5.2

Hanscheider Hof
(HN)

Silt loam

5.6

3.0

Hoefchen am
Hohenseh 4a (HH)

Silt loam

6.0

2.4
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The adsorption phase of the study was carried out using air-dried soils
equilibrated in aqueous 0.01 M CaCl2 solution with a soil-to-solution ratio of
1/20 for all soils. [phenyl-UL14C] BCS-DC21250 was applied at nominal
concentrations of 1.0, 0.5, 0.1, 0.05, 0.01 mg/L in the dark at 20. oC±2 oC.
The desorption phase was performed by supplying pre-adsorbed soil
samples with fresh aqueous 0.01 M CaCl2 solution. Adsorption took place
for 18 hours and desorption took place for 6 hours for four soils. The test
was performed in polypropylene centrifuge tubes with screw caps.
The aqueous supernatant after adsorption and desorption was separated by
centrifugation and the test item amounts in the supernatants were analysed
by LSC. The sorption parameters were calculated using Freundlich
isotherms.
The test item was stable throughout the study. Mean parental mass
balances were 95.5, 92.3, 95.6, 92.0%AR after 24 hours of adsorption for
soil AX, DD, HN and HH, respectively.
Mean material balances were 100.2% AR for soil AX (range from 99.1 to
101.3% AR), 99.1% AR for soil DD (range from 98.1 to 100.2% AR), 100.6%
AR for soil HN (range from 99.0 to 102.1% AR) and 98.6% AR for soil HH
(range from 96.9 to 100.2% AR) after 24 hours of adsorption.
In the definitive adsorption test 83.2% to 92.4 AR, 93.7 to 97.1% AR, 88.8 to
94.4% AR and 91.2 to 95.1% AR were adsorbed in soil AX, DD, HN and HH
after 18 hours, respectively.
The calculated adsorption constants KF of the Freundlich isotherms ranged
from 69.5 to 187.1 mL/g (arithmetic mean: 127.2 mL/g) for the tested soils.
The Freundlich exponents 1/n ranged from 0.824 to 0.852 (arithmetic mean:
0.841), indicating that theconcentration of the test item affected the adsorption
behaviour in the examined concentration range.
In general, the organic matter in soil, determined as organic carbon content,
is the most important component responsible for binding organic chemicals.
Therefore, the adsorption coefficients KF were correlated with the organic
carbon content of the soil to get a comparability of the adsorption behaviour
in different soils. For BCS-CS55621- piperidine the KFoc values ranged from
3597.5 to 5923.6 mL/g (arithmetic mean: 4263.9 mL/g).
Following the adsorption phase, 5.4 to 13.3%, 1.7 to 4.5%, 3.8 to 8.8% and
2.3 to 6.9% of the initially adsorbed amount were found desorbed in soil AX,
DD, HN and HH after 6 hours, respectively.
The desorption KF(des) and the normalized KFoc(des) values were higher
than those obtained for adsorption.
The key results are summarised in the following table:
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Table 123: Phototransformation in water: active ingredient (supportive study)
Phototransformation in water (active ingredient)

Study type
Supportive study, modelling

Flag
BCS-CS55621

Test Substance
-

Endpoint
Photodegradation is unlikely to contribute to the degradation of
BCS-CS55621 under typical light conditions based on used models.

Value

Reference

Heinemann, O. (2015).BCS-CS55621: Determination of the
quantum yield and assessment of the environmental half-life of the
direct photo-degradation in water. Test Facility: Bayer CropScience
AG, BCS-D-EnSa-Testing, 40789, Monheim, Germany. Sponsor:
Bayer CropScience AG, 40789, Monheim, Germany. Study ID:
M1432340-07. Report ID: EnSa-15-0207.

(5.2B._1_M-542318-01-1)
1

Klimisch Score
NA

Amendments/Deviations
NA

GLP
Test Guideline/s

OECD Test Guideline No. 101 and 316

NA, modelling

Dose Level
NA, modelling

Analytical measurements
NA

Validity criteria met
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The UV-VIS absorption spectrum of fluoxapiprolin in
water/acetonitrile (1/1, v/v) showed one maximum at 259 nm (abs
0.3615) and a shoulder at 220 nm (abs 0.6049). The UV-VIS
absorption spectra of fluoxapiprolin in buffered aqueous solutions
showed similar absorption properties. In general, the absorption
properties indicate a potential for direct photolytic interactions of
fluoxapiprolin with sunlight in aqueous solutions.
The quantum yield of the direct phototransformation of
fluoxapiprolin was determined using polychromatic light according to
the ECETOC method.

Study Summary
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The estimates based on the two modelling concepts (Zepp & Cline,
Frank & Kloepffer) were well comparable. Both estimates
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US EPA OCSPP 850.1075
OECD Guideline 203

Test Guideline/s

1.0 mg ai/L (nominal)

Dose Levels

Analytical
measurements

LC-MS/MS

Yes

Validity criteria met
Fathead minnow (Pimephales promelas) were exposed to BCS-CS55621
(fluoxapiprolin) under static conditions to determine the 96 hour LC 50. The
mean body length of the fish was 21 mm and mean body weight of 0.15 g.
Seven fish (one replicate) were exposed to the nominal concentrations of 1.0
mg test item/L which is the limit of water solubility. Additionally, a control and
a solvent control (dimethylformamide) with seven fish each were tested in
parallel.
During the test, fish were examined at exposure initiation and then daily
thereafter for mortalities and signs of toxicity.
Within the study, the pH-value, oxygen saturation level and temperature were
measured daily with commercial measurement devices.
Dissolved oxygen concentrations ranged from 68-97% oxygen saturation, the
pH values ranged from 7.0-7.5 and the water temperature was 22°C.
BCSCS55621 was analysed after 0 and 96 hours. The chemical analysis of
BCSCS55621 showed measured concentrations of 92-96%. The analytical
results confirm a correct dosing and the stability of the test item within the
nominal range of 80 to 120%, therefore all results of this study are based on
nominal concentrations.
In the controls (negative and solvent) and in the treatment with the test item no
mortalities or sub-lethal effects were observed within the whole test period.
Test conditions met all validity criteria, given by the mentioned guidelines.
LC50 >1.0 mg ai/L, and NOEC ≥ 1.0 mg ai/L

Study Summary
BCS-CS55621 can’t be classified as the LC50 could not be determined.

Conclusion
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During the test, fish were examined at exposure initiation and then daily
thereafter for mortalities and signs of toxicity.
Within the study, the pH-value, oxygen saturation level and temperature were
measured daily with commercial measurement devices.
Dissolved oxygen concentrations ranged from 91-96% oxygen saturation, the
pH values ranged from 6.9-7.1 and the water temperature was 13.3-14.0°C.
BCS-CS55621 was analysed after 0,48 and 96 hours. The chemical analysis
of BCS-CS55621 showed measured concentrations of 72.6-121%. Therefore,
all results of this study are based on geometric mean concentrations.
There were no observations of behavioural abnormalities or mortality on the
fish.
Test conditions met all validity criteria.
LC50 >1.05 mg ai /L, and NOEC ≥ 1.05 mg ai/L

BCS-CS55621 can’t be classified as the LC50 could not be determined.

Conclusion
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and larval growth and morphological and behavioural effects. The toxicity is expressed as NOEC, and LOEC.
Fathead minnow (Pimephales promelas) embryos (< 24 hours old) were used, 30 fertilised eggs at test initiation
and thinned to 20 larvae after hatching phase. Early-life stages of fathead minnow were exposed to five test
concentrations, a control and a solvent control (dimethylformamide) under flow-through conditions with four
replicates per treatment group over 32 days (28 days post-hatch). The definitive study was conducted at the
nominal test concentrations of 0.063, 0.13, 0.25, 0.50, 1.0 mg ai/L.
Water temperature was measured and ranged between 20.1°C and 25.0°C.
Mean dissolved oxygen saturation ranged from 65.3 to 106% and the mean pH values varied between 7.1 and
7.3.
Measured light intensity ranged within 560-890 lux with a photoperiod of 16 hours light and 8 hours dark.
Analytical findings
The actual concentrations of BCS-CS55621 were analytically determined in samples of all dose levels and study
days - 0, 4, 11, 19, 25, and 32.
The overall mean measured concentrations of BCS-CS55621 in the test solutions during the test between study
day 0 and 32 were 0.060, 0.13, 0.28, 0.49, 0.91 mg ai/L. The overall measured values correspond to recoveries
of 91 to 110 % of the nominal concentrations for all test levels. However, over the whole test period the
recoveries ranged between 73 and 132% of nominal concentrations. Therefore, the results of this study are
based on mean measured test concentrations of BCS-CS55621.
Biological findings
No statistically significant differences between the control and solvent control mean values were observed.
Therefore, the results were compared with the pooled control.
At exposure initiation, a subsample of 30 embryos was collected and the embryonic stage of development was
determined. The mean and median were both 10 (high blastula) and the range of the developmental stages was
7 (16-celled blastodisc) to 10 (high blastula).
No delays in hatch were observed at any treatment level; all viable embryos in all treatment and control embryo
incubation cups were hatched by day 5.
At exposure termination (32 days, 28 days-post hatch), all surviving fish were observed to be normal (i.e.,
showed no signs of equilibrium loss, gross malformations, or atypical quiescence) and were visibly comparable
in size with the majority of control fish. The growth variation observed in this study was within expectations for an
early life-stage study with this species and neither length nor weight determined a statistically significant effect.
One fish each in the 0.060 and 0.28 mg/L treatment levels, two fish in the 0.49 mg/L treatment level, and three
fish in the 0.91 mg/L treatment level were observed to have a spinal deformity. All morphological observations
(i.e., deformities) during this exposure were considered to be a result of biological variability within the normal
biological range for this species, were not considered to be a result of exposure to BCS-CS55621 and did not
impact the evaluation of the endpoints.
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Mean length was 23.53 mm in the pooled controls and ranged from 22.64 to
23.24 mm in the treatments.
Mean wet weight was 0.1091 g in the pooled controls and ranged from
0.1026 to 0.1078 g in the treatments.
Mean dry weight was 0.020 g in the pooled controls and ranged from 0.0198
to 0.0203 g in the treatments.
Hatching success was 87% in the pooled controls and ranged from 85 to
89% in the treatments.
Post -hatch survival was 93% in the pooled controls and ranged from 89 to
90% in the treatments.
The NOEC was determined to be ≥0.91 mg ai/L and LOEC >0.91 mg ai/L

NOEC ≥0.91 mg ai/L (mean measured)

Conclusion
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Although some effects were observed, these were not considered treatment
related. The EPA agree with the suggested NOEC.
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Crustacean – acute toxicity
Table 127: Daphnia magna acute toxicity: active ingredient (key study)
Daphnia magna acute toxicity test

Study type
Key study

Flag

BCS-CS55621 (tech)

Test Substance

Daphnia magna (water flea)

Test Species

48-hour EC50

Endpoint

>1 mg ai/L (nominal)

Value

Reference

Riebschlager, T. (2019a). Acute toxicity of BCS-CS55621 (tech.) to the water
flea Daphnia magna in a static laboratory test system. Test Facility: Bayer AG,
BAG-CS-EnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG, Crop
Science Division, 40789 Monheim, Germany. Study ID: E 202 05175-2.
Report ID: EBTYN174.

(6.1.1D- AI-1_M-635200021_2)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
US EPA OPPTS 850.1010
OECD Guideline 202

Test Guideline/s
62.5, 125, 250, 500 and 1000 μg ai/L (nominal)

Dose Levels

HPLC-MS/MS

Analytical measurements
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Yes

Validity criteria met
The study was performed to detect possible effects of fluoxapiprolin technical
on mobility of Daphnia magna caused by 48 hours of exposure in a static
laboratory test system, expressed as EC50 for immobilisation.
Daphnia magna (1st instars < 24-h old, 6 x 5 animals per concentration) were
exposed to BCS-CS55621 to nominal concentrations of 62.5, 125, 250, 500
and 1000 μg ai/L.

Study Summary

The content of BCS-CS55621 in exposure media was measured for
verification of the test item concentrations. Mean measured concentrations
ranged from 89 to 102% of nominal concentrations. The reported results are
based on nominal concentrations of the test item.
No immobilities or other effects on behaviour occurred in untreated control
within 48 hours of exposure.
After 48 hours the treatments caused 3.33% immobilisation (125,250,500 μg
ai/L) and 6.67% immobilisation (1000 μg ai/L). The lowest dose rate did not
cause any immobilisation.
Consequently, the EC50 is more than 1000 μg ai/L.

BCS-CS55621 cannot be classified as the EC50 could not be determined.

Conclusion
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Table 128: Mysids (Americamysis bahia) acute toxicity test: active ingredient (key
study)
Mysids (Americamysis bahia) acute toxicity

Study type
Key study

Flag
BCS-CS55621

Test Substance
Americamysis bahia

Test Species
LC50

Endpoint
> 0.84 mg ai/L (mean measured)

Value

Reference

Shaw A.C. (2019b). BCS-CS55621 – Acute toxicity test with mysids
(Americamysis bahia) under static conditions. Test Facility: Smithers
Viscient, 790 Main Street, Warham, Massachusetts, USA. Sponsor: Bayer
US, 2TW Alexander Drive, Research Trinagle Park, North Carolina, USA.
Study ID: 13798.6463. Report ID: EBTY0226.

(M-658939-01-1)
1

Klimisch Score
In this study the oxygen saturation was above 100% at test initiation. The
total dissolved oxygen concentration was in range for the remainder of the
exposure, and no immobilizations or adverse effects were observed in the
controls during the exposure.
The maximum measured light intensity was 1100 lux. This is a slight
exceedance of the requested range from 540 up to 1080 lux.
These deviations did not impact the study results.

Amendments/Deviations
GLP

Yes

Test Guideline/s

OPSPP 850.1035
0.063, 0.13, 0.25, 0.50, 1.0 mg ai/L (nominal)
0.037, 0.089, 0.18, 0.37, 0.84 mg ai/L (mean measured)

Dose Levels
Analytical measurements
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Validity criteria met

Yes
The study was performed to detect possible effects of the test item
BCSCS55621 (fluoxapiprolin) on the mortality of Americamysis bahia after
96 hours of exposure in a static laboratory test system, expressed as LC 50.
For this purpose, nominal test concentrations up to the limit of water
solubility of 0.063, 0.13, 0.25, 0.50 and 1.0 mg ai/L were chosen.

Study Summary

First instars (<24 hr old) were exposed to the test substance. Ten
organism per replicate were used and 2 replicates per treatment. A control
and solvent control were included.
Biological observations including sub-lethal effects and the number of
mortalities were recorded at exposure initiation and at each subsequent 24hour interval until observations exposure termination.
Measurements of pH and dissolved oxygen were also determined at
exposure initiation and then every 24 hours. Water temperature was
continuously monitored.
Mean measured concentrations ranged from 40 to 97% of nominal
concentrations. Geometric mean measured concentrations were 0.037,
0.089, 0.18, 0.37 and 0.84 mg ai/L, toxicity was based on mean
concentrations.
The water temperature ranged from 25-27.3 oC. The photoperiod was 16
hours light and 8 hours dark. pH ranged from 7.6 to 7.9. Dissolved oxygen
ranged from 5.1 to 9.0 mg O2/L (60% of saturation is 4.3 mg/L).
At a test concentration of 0.50 mg ai/L (nominal) 10% mortality was
observed after 48, 72 and 96 hours. The NOEC was determined to be 0.25
mg ai/L based on nominal concentration and 0.18 mg ai/L based on
geometric mean measured concentration.
The LC50 was empirically estimated to be > 1.0 mg ai/L based on nominal
concentration and > 0.84 mg ai/L based on geometric mean measured
concentration.

LC50 >0.84 mg ai/L (mean measured)

Conclusion

Crustacean – chronic toxicity
Table 129: Daphnia magna development and reproductive toxicity: active ingredient
(key study)
Daphnia magna development and reproductive toxicity test

Study type
Key study

Flag
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BCS-CS55621

Test Substance

Daphnia magna (water flea)

Test Species

21-day NOEC

Endpoint

NOEC = 32 µg ai/L

Value

Reference

Borschig C., Emnet P. (2020). BCS-CS55621 – Influence to Daphnia magna
in a semi -static reproduction test-2nd final report amendment. Test Facility:
Ibacon GmbH, Arheilger Weg 17, Rossdorf, Germany. Sponsor: Bayer AG,
CropScience Division, 40789 Monheim, Germany. Study ID: 140021221.
Report ID: EBTYN173

(6.1.2B-AI/01-M665959-03-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
Commission Regulation (EC) no 440/2008
US EPA OPPTS 850.1300 and 850.1000
OECD Guideline 211 and 23
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s
0, 1, 3.2, 10, 32 and 100 μg ai/L (nominal)

Dose Levels

LC-MS/MS

Analytical measurements

Yes

Validity criteria met
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A chronic toxicity test was performed to identify possible effects of the test
item on development, reproductive capacity and behaviour of Daphnia magna
over 21 days under semi-static laboratory conditions.

Study Summary
Daphnia magna (1st instars < 24-h old, 10 animals per study group) were individually exposed in a semi-static for
21 days to nominal concentrations of 0, 1, 3.2, 10, 32 and 100 μg ai/L.
The following endpoints were recorded: immobility of adults, reproduction per introduced/survived parent,
reproduction per day, production rate of first brood, length and weight of adults.
Analytical findings
No residues of fluoxapiprolin were measured in the water and solvent control above the limit of quantification (0.6
µg test item/L). In the freshly prepared test media 104% of the nominal test concentrations were found (average
of all test concentrations). In the aged test media 102% of nominal were found (average of all test
concentrations). The biological results are based on nominal concentrations.
Biological findings
The difference between the control and the solvent control was tested with a student t-test for reproduction per
introduced/survived parent, reproduction per reproductive day and production rate of first brood, length and
weight. For production rate of first brood the control and solvent control were significantly different. Therefore, all
endpoints were compared with the solvent control only.
Immobility of adults:
No parental Daphnia died during the test and all Daphnia in the controls and test concentrations survived until
the end of the test. The NOEC and LOEC and the EC50 value for immobility could not be determined statistically,
because no parental Daphnia magna died during the test and the values were therefore determined directly from
the raw data.
Reproduction per introduced/survived parent:
As no parental Daphnia magna died during the test the reproduction results are the same for all introduced and
for all survived tested organisms.
According to the results of a Dunnett´s t-test (one-sided smaller, α = 0.05) no significant toxic effect of the test
item on the mean reproduction was determined up to and including the nominal test concentration of 32 μg test
item/L. At the nominal concentration of 100 μg test item/L the mean reproduction of survived Daphnia was
statistically significantly reduced by 10.4% live offspring compared to the solvent control. The EC10 of the
reproduction was not determinable. Reproduction per reproductive day:
According to the results of a Dunnett´s t-test (one-sided smaller,

= 0.05) no significant toxic effect of the test

item on the mean reproduction per reproductive day was determined up to and including the nominal test
concentration of 32 µg test item/L. At the nominal concentration of 100 µg test item/L, the mean reproduction per
reproductive day was statistically significantly reduced by 10.4 % compared to the solvent control. The EC10 of
the reproduction was determined to be > 100 µg test item/L.
Production rate of first brood:
According to the results of a Dunnett´s t-test (one-sided smaller,
item on the production rate of the first brood
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was determined up to and including the nominal concentration of 100 µg test
item/L. The EC10 of the reproduction was determined to be > 100 µg test
item/L.
Day of first brood:
The first offspring released from their parent animals were recorded in the
control at Day 9. In the solvent control and all test concentrations at Day 8.
Length of adults at test end:
According to the results of a Dunnett´s t-test (one-sided smaller,

= 0.05) no

significant effects of the test item on length were observed. The NOEC for
length was determined to be ≥ 100 µg test item/L and the EC10 for length was
determined to > 100 µg test item/L.
Weight of adults at test end:
According to the results of a Dunnett´s t-test (one-sided smaller,

= 0.05) no

significant effects of the test item on weight were observed. The NOEC for
weight was determined to be higher or equal 100 µg test item/L and the EC 10
for weight was determined to be higher than 100 µg test item/L.
Observations:
With the exception of the reduced reproduction, aborted eggs were observed
once for two replicates at the highest test concentration of 100 µg test item /L.
No dead offspring was observed during the test.
The NOEC determined was 32 μg ai/L for reproduction per
introduces/survived parent and per reproductive day. For the other
parameters NOEC was ≥100 μg ai/L.
EC10 >100 μg ai/L for all observed parameters (excl. reproduction per
introduced/survived parent).

21-day EC20 >100 µg ai/L (nominal) based on reduction per
introduced/survived parent.
NOEC = 32 μg ai/L (nominal)

Conclusion

Sediment-dwelling organisms Spiked water
Table 130: Midge (Chironomus riparius) acute toxicity test: active ingredient (key
study)
Midge (Chironomus riparius)

Study type
Key study

Flag

BCS-CS55621, spiked water

Test Substance
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Chironomus riparius

Test Species

EC50

Endpoint
EC50 > 1.0 mg ai/L (nominal)

Value

Reference

Silke G.(2018). Acute toxicity of BCS-CS55621 (tech) to larvae of
Chironomus riparius in a 48 h static laboratory test system. Test Facility:
Bayer AG, BAG-CS-EnSa Testing, 40789 Monheim, Germany. Sponsor:
Bayer AG, Crop Science Division, 40789 Monheim, Germany. Study ID:
E235 05182-6. Report ID: EBTY0236.

(7.2.2_M-632392-01-1)

1

Klimisch Score

None

Amendments/Deviations
Yes

GLP
OECD 235

Test Guideline/s

0.0625, 0.125, 0.250, 0.500 and 1.00 mg ai/L (nominal)

Dose Levels

HPLC-MS/MS

Analytical measurements

Yes

Validity criteria met
First instar larvae of Chironomus riparius (6 replicates per test concentration,
control and solvent control with 5 animals each) were exposed in a static test
system for 48 hours to initial nominal concentrations up to the limit of water
solubility (spiked water application) of 0.0625, 0.125, 0.250, 0.500 and 1.00
mg ai/L.

Study Summary
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Water temperature was continuously measured in one control vessel and
recorded hourly. Additionally, water parameters (temp. pH and oxygen) were
measured of each test concentration on day 0 and day 2.
Observations of mobility and sublethal effects of the treatments and controls
were made after 24 and 48 hours.
Samples were analysed at the start of the test and after 48 hours.
The water temperature ranged from 20.0 to 20.7 oC. The photoperiod was 16
hours light and 8 hours dark. pH ranged from 7.8 to 7.9. Dissolved oxygen
ranged from 9.1 to 9.4 mg O2/L (9.1 mg O2/L = 103% O2 saturation).
Recovery rates ranged from 108 to 116% of nominal values at 0 hours and
from 94 to 107% of nominal values at 48 hours, respectively. Therefore,
endpoints were expressed by reference to the nominal concentrations.
No residues of BCS-CS55621 were found in the control and solvent control
samples above the limit of detection (0.00625 mg ai/L).
After 24 hours of exposure, at nominal test concentrations of 0.50 mg ai/L 1
larvae and at 1.00 mg ai/ L 3 larvae were observed as being immobile.
After 48 hours of exposure, one larvae at the solvent control and at 0.0625
mg ai/L were immobile. At 0.125 mg ai/L and 0.50 mg ai/L 3 larvae were
observed as being immobile. 2 larvae were immobile at 0.125 mg ai/L. At the
highest tested concentration of 1.00 mg ai/L 10 out of 30 larvae were
observed as being immobile which was statistically significant.
The EC50 was determined to be higher than 1.0 mg ai/L and the NOEC 0.50
mg ai/L.

EC50 >1.0 mg ai/L (nominal)

Conclusion

Table 131: Midge (Chironomus riparius) chronic toxicity test: active ingredient (key
study)
Midge (Chironomus riparius)

Study type
Key study

Flag
BCS-CS55621, spiked water

Test Substance

Chironomus riparius

Test Species

EC10, NOEC, LOEC (28-days)

Endpoint
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Emergence rate and development rate, based on nominal concentrations
NOEC ≥1.0 mg ai/L
LOEC > 1.0 mg ai/L
EC10 > 1.0 mg ai/L

Value

Reference

Silke G.(2020). Chironomus riparius 28 -day chronic toxicity test with
BCSCS55621 tech. in a water-sediment system using spiked water. Test
Facility: Bayer AG, BAG-CS-EnSa Testing, 40789 Monheim, Germany.
Sponsor: Bayer AG, Crop Science Division, Monheim, Germany. Study ID:
E219 05284-1. Report ID: EBTY0257.

(6.2B._01_M-677871-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
OECD 219

Test Guideline/s

Nominal concentrations: 0.0625, 0.125, 0.250, 0.500 and 1.00 mg ai/L

Dose Levels

HPLC-MS/MS

Analytical measurements

Yes

Validity criteria met
The aim of the study was to determine the influence of the test item on
emergence and development of Chironomus riparius for 28-days in a static
water-sediment-system (spiked water exposure), expressed as NOEC, LOEC
and ECx for emergence rate and development rate.

Study Summary
First instar larvae of Chironomus riparius (4 replicates per test concentration, control and solvent control with 20
animals each) were exposed in a static test system for 28 days to initial nominal concentrations up to the limit of
water solubility in the overlying medium (spiked water application) of 0.0625, 0.125, 0.250, 0.500 and 1.00 mg
ai/L of a water-sediment system.
Temperature was measured once a week in the overlying water of the additional test vessels of each test
concentration incl. control(s). Additionally, measurements of the water temperature were done continuously in
one negative control vessel and recorded hourly. Dissolved oxygen was measured twice per week in the
overlying water of the additional test vessels of each test concentration incl. control(s) and additionally in all test

NOVEMBER 2021

Page 335 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

vessels at the end of the test (day 28). The pH was measured once per week in the overlying water of the
additional test vessels of each test concentration incl. control(s) and additionally in all test vessels at the end of
the test (day 28).
The sex, time point of emergence, number of emerged midges and abnormal behaviour were recorded daily. At
test termination (day 28), the total number of surviving midges and the growth of midge larvae were determined
in each test vessel.
The concentrations in the overlying water and pore water of BCS-CS55621 and the metabolites BCSCS15122
and BCS-CC26101 were analysed four times during the study on day 0 (one hour after application), 7, 21 and 28
in the additional prepared test vessels of all test concentrations and controls.
The concentrations in the sediment of BCS-CS55621 and the metabolites BCS-CY96288, BCSCZ38260 and
BCS-DA63612 were analysed in the
sediments of day 0, 7, 21 and 28 of additional prepared test vessels of all test concentrations and the controls.
The temperature of the overlying water ranged from 19.9 to 20.4 oC. The photoperiod was 16 hours light and 8
hours dark. pH ranged from 7.4 to 8.5 of the overlying water. Dissolved oxygen ranged from 7.4 to 8.9 mg O2/L
(8.3 mg O2/L = 91.5% O2 saturation).
Analyses of the overlying water at the beginning of the exposure period reflect a mean recovery of BCSCS55621 of 98.4 % of nominal concentrations in all test levels. Analyses of the overlying water over time showed
stable mean recoveries of 21.6 % on day 7, 2.53 % on day 21 and 1.90 % on day 28 of nominal, respectively.
Chemical analysis of BCS-CS55621 in the pore water (averages) over time resulted in 0.18 % of nominal on day
0, 0.26 % on day 7, 0.05 % on day 21 and 0.04 %, on day 28. The analytical measurement of the metabolites
BCSCS15122 and BCS-CC26101 in the overlying water and pore water were below the LOD of 0.00625 mg/L.
Analyses of BCS-CS55621 in the sediment over time showed increasing mean recoveries of 5.09 % on day 0,
71.2 % on day 7, 84.0 % on day 21 and 80.8 % of nominal on day 28, respectively. Chemical analysis of the
metabolite BCS-CY96288 in the sediment (averages) over time yield 0 % of nominal on day 0, 0.25 % on day 7,
2.61 % on day 21 and 2.72 % on day 28. Chemical analysis of the metabolite BCS-DA63612 in the sediment
(averages) over time yield 0 % of nominal on day 0 and day 7. On day 21 recoveries of 0.01 % were found and
0.03 % of nominal on day 28. No

recoveries were found for the metabolite BCS-CZ38260 in the sediment
(<LOD of 0.3 μg/kg sed. dw).
No statistical significance on emergence rate was evaluated up to the highest
nominal test concentration of 1.00 mg ai/L, resulting in a NOEC of ≥ 1.00 mg
ai/L.
For the development rate no statistical significance was evaluated up to the
highest nominal test concentration of 1.00 mg ai/L, resulting in a NOEC of ≥
1.00 mg ai/L.

NOEC ≥ 1.0 mg ai/L (nominal)

Conclusion
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Spiked sediment
Table 132: Midge (Chironomus riparius) chronic toxicity test: active ingredient (key
study)
Midge (Chironomus riparius)

Study type
Key study

Flag

BCS-CS55621, spiked sediment

Test Substance

Chironomus riparius

Test Species

EC10, NOEC, LOEC (28-days)

Endpoint
Emergence rate, based on geometric mean measured
NOEC ≥368 mg ai/ kg sediment
LOEC > 368 mg ai/ kg sediment
EC100 > 368 mg ai/ kg sediment
Development, based on geometric mean measured
NOEC = 57.0 mg ai/ kg sediment
LOEC = 103 mg ai/ kg sediment
EC100 > 368 mg ai/ kg sediment

Value

Reference

Silke G. (2019). Chironomus riparius 28 -day chronic toxicity test with
BCSCS55621 tech. in a water-sediment system using spiked sediment. Test
Facility: Bayer AG, BAG-CS-EnSa Testing, 40789 Monheim, Germany.
Sponsor: Bayer AG, Crop Science Division, Monheim, Germany. Study ID:
E21805281-7. Report ID: EBTY0223.

(6.2A._01_M-676150-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
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OECD 218
OCSPP 850 SUPP

Test Guideline/s
Nominal concentrations: 31.3, 62.5, 125, 250 and 500 mg ai/kg sediment
The geomean measured sediment concentrations were 28.5, 57.0, 103, 179
and 368 mg ai/ kg sediment

Dose Levels

HPLC-MS/MS

Analytical measurements

Yes

Validity criteria met

NOVEMBER 2021

Page 338 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

The aim of the study was to determine the influence of the test item on
emergence and development of Chironomus riparius for 28-days in a static
water-sediment-system (spiked sediment exposure), expressed as NOEC,
LOEC and ECx for emergence rate and development rate.
First instar larvae of Chironomus riparius (4 replicates per test concentration,
control and solvent control with 20 animals each) were exposed in a static test
system for 28 days to initial nominal concentrations of 31.3, 62.5, 125, 250
and 500 mg ai/kg sediment of a water-sediment system.
Temperature was measured once a week in the overlying water of the
additional test vessels of each test concentration incl. control(s). Additionally,
measurements of the water temperature were done continuously in one
negative control vessel and recorded hourly. Dissolved oxygen was measured
twice per week in the overlying water of the additional test vessels of each
test concentration incl. control(s) and additionally in all test vessels at the end
of the test (day 28). The pH was measured once per week in the overlying
water of the additional test vessels of each test concentration incl. control(s)
and additionally in all test vessels at the end of the test (day 28).
The sex, time point of emergence, number of emerged midges and abnormal
behaviour were recorded daily. At test termination (day 28), the total number
of surviving midges and the growth of midge larvae were determined in each
test vessel.
The concentrations in the sediment of BCS-CS55621 and the metabolites
BCS-CY96288, BCS-CZ38260 and BCS-DA63612 were analysed on day -2
and I, the altered sediments of day 0, 7, 21 and 28 in the additional prepared
test vessels of all test concentrations and controls.
The concentrations in the overlying water of BCS-CS55621 and the
metabolites BCS-CS15122 and BCS-CC26101 were analysed at day 0, 7, 21
and 28 of additional prepared test vessels of all test concentrations and the
controls.
The temperature of the overlying water ranged from 20.1 to 20.7 oC. The
photoperiod was 16 hours light and 8 hours dark. pH ranged from 7.7 to 8.3
of the overlying water. Dissolved oxygen ranged from 7.6 to 8.8 mg O 2/L (8.0
mg O2/L = 90.1% O2 saturation).
Sediment analysis on day -2 (directly after spiking) reflects mean recoveries
of BCS-CS55621 with 83.4 % of nominal concentrations in all test levels.
Analyses of the sediment over time showed stable mean recoveries of 80.4 %
on day 0, 84.5 % on day 7, 80.6 % on day 21 and 80.9 % on day 28 of
nominal, respectively. No recoveries were found of the metabolites
BCSCY96288, BCS-CZ38260, BCS-DA63612 in the sediment (<LOD of 1
mg/kg sed. dw). The geomean measured sediment concentrations were 28.5,
57.0, 103, 179 and 368 mg ai/kg sed. dw.

Study Summary
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No statistical significance on emergence rate was evaluated up to the highest
geomean test concentration of 368 mg ai/kg sediment, resulting in a NOEC of
≥ 368 mg ai/kg sediment.
A statistically significant difference in development was estimated for
geomean test concentrations of 103, 179 and 368 mg ai/kg sed. dw as
compared to the pooled controls, resulting in a NOEC of 57.0 mg ai/kg sed.
dw.

NOECdevelopment = 57.0 mg ai/kg sediment (geometric mean measured)

Conclusion

Algae and plants
Table 133: Green algae (Pseudokirchneriella subcapitata) growth inhibition test:
active ingredient (key study)
Study type
Flag

Green algae (Pseudokirchneriella subcapitata) growth inhibition test

Key study

Test Substance

Test Species
Endpoint

BCS-CS55621

Pseudokirchneriella subcapitata

72- and 96-hour ErC50, LOErC and NOErC
Average growth rate (0-72 hours), based on nomnal:
ErC50 > 1.0 mg ai/L
LOErC = 1.0 mg ai /L
NOErC = 0.50 mg ai /L
Average growth rate (0-96 hours), based on nominal concentrations:
ErC50 >1.0 mg ai /L
LOErC = 0.50 mg ai /L
NOErC =0.25 mg ai /L

Value

Reference
(6.1.1J.AI_4_M-671530-01-1)

NOVEMBER 2021

Faber D. (2019a). Pseudokirchneriella subcapitata growth inhibition test
with BCS-CS55621. Test Facility: Bayer AG, Crop Science Division,
Environmental Safety- Testing, 40789 Monheim, Germany. Sponsor:
Bayer AG, CropScience Division, 40789 Monheim, Germany. Study ID: E
201 05245-9. Report ID: EBTYN169.
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Klimisch Score
Amendments/Deviations
GLP

1

None

Yes

US EPA OPPTS 850.4500

Test Guideline/s
OECD Guideline 201

0.0625, 0.125,0.25, 0.50, 1.00 mg ai/L (nominal)

Dose Levels
Analytical measurements
Validity criteria met

NOVEMBER 2021

HPLC-MS/MS

Yes
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The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing populations of Pseudokirchneriella
subcapitata expressed as NOEC, LOEC and Ecx for growth rate and
further endpoints of algal biomass (cells per volume).
Pseudokirchneriella subcapitata (formerly known as Selenastrum
capricornutum, 1.0 x 104 cells/mL) were exposed for 96 hours under static
exposure conditions to nominal concentrations of 0.0625, 0.125,0.25, 0.50,
1.00 mg ai/L.
The pH values ranged from 7.9 to 9.9 and the incubation temperature
ranged from 22.6°C to 23.2°C. Continuous illumination of 4530-4820 lux
was applied.
The cell density in each replicate was estimated photometrically after 24, 48,
72 and 96 hours of the exposure period.
Recoveries ranged from 94 to 96 %. Geometric mean measured
concentrations were 0.0592, 0.117, 0.236, 0.478, 0.916 mg ai/L after 72 h
(92-96%) and 0.0557, 0.116, 0.224, 0.461, 0.868 mg ai/L after 96 h
(8793%). No control contamination was detected.
The endpoints were based on nominal concentrations.
No visual abnormal observations of the test media were made during the
whole test period in all test concentrations. No morphological change in
algae was observed during the whole test period in all test concentrations.
Significant growth and yield inhibition was observed at 1.0 mg ai/L at 72
hours. Significant growth and yield inhibition was observed at 0.50 and 1.0
mg ai/L at 96 hours.
The 72-hour ErC50 and EyC50 were calculated to be > 1 mg ai/L. NOEC was
0.50 ai/L.
The 96-hour ErC50 and EyC50 were calculated to be > 1 mg ai/L. NOEC was
0.25 mg ai/L.

Study Summary
BCS-CS55621 can’t be classified as the EC50 could not be determined.

Conclusion

Table 134: Cyanobacteria (Anabaena flos-aquae) growth inhibition test: active
ingredient (key study)
Cyanobacteria (Anabaena flos-aquae) growth inhibition test

Study type
Key study

Flag

BCS-CS55621

Test Substance
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Anabaena flos-aquae

Test Species

72- and 96-hour ErC50, LOEC and NOEC

Endpoint
Average growth rate (0-72 hours), based on geometric mean measured
concentrations:
ErC50 >0.87 mg ai/L
LOEC >0.87 mg ai/L
NOEC ≥0.87 mg ai/L
Average growth rate (0-96 hours), based on geometric mean measured
concentrations:
ErC50 >0.79 mg ai/L
LOEC >0.79 mg ai/L
NOEC ≥0.79 mg ai/L

Value

Reference
(6.1.1J.-AI_2_M-658943-

Softcheck K.A. (2019a). BCS-CS55621: 96-hour- toxicity test with the
freshwater cyanobacteria (Anabaena flos-aquae). Test Facility: Smithers
Viscient, 790 Main street, Wareham, Massachusetts, USA. Sponsor: Bayer
CropScience, 2 T.W. Alexander Drive, Research Triangle Park, NC 27709.
Study ID: 113798.6462. Report ID: EBTY0230.

011_1)

1

Klimisch Score
Deviation of OECD 201 regarding illumination but consistent with OPPTS
guideline. It is considered that this deviation did not affect the study results.

Amendments/Deviations

Yes

GLP
US EPA OPPTS 850.4550
OECD Guideline 201

Test Guideline/s

0.063, 0.13, 0.25, 0.50, 1.0 mg ai/L (nominal)

Dose Levels

LS-MS/MS

Analytical measurements
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Yes

Validity criteria met
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The objective of this study was to determine the toxicity of the test substance,
BCS-CS55621, to the cyanobacteria, Anabaena flos-aquae, over a 96-hour
exposure period under static conditions.
The cyanobacteria, Anabaena flos-aquae, was exposed to five test
concentrations, a negative control (culture medium), and solvent control
(dimethylformamide) for 96 hours. Nominal test concentrations selected for
the definitive test were 0.063, 0.13, 0.25, 0.50, 1.0 mg ai/L. Measured
concentrations were determined from samples of test medium collected from
each treatment and control group at test initiation, at 72 hours and test
termination (96 hours).
Four replicate test chambers were maintained in each treatment and the
solvent control and 8 replicates for the negative control. At test initiation, an
inoculum of the algal cells was added to each test chamber to achieve a
nominal concentration of approximately 10,000 cells/ml. Samples were
collected from each replicate test chamber at approximately 24-hour intervals
during the test to determine cell densities. Cell densities were used to
determine area under the growth curve, growth rates and yield, which were
subsequently used to calculate the percentage inhibition values relative to the
pooled control at 72 and 96 hours.
ErC50, NOEC and LOEC were determined at 72 and 96 hours based on
evaluation of the statistical results and the concentration-response pattern of
growth rate inhibition.
Recoveries ranged after 72 h from 40 to 71% of nominal concentrations and
after 96 h from 41 to 66% of nominal concentrations. The biological results
are based on geometric mean measured concentrations for the 0-72 hours
(0.039, 0.078, 0.16, 0.33, 0.87 mg ai/L) and 0-96 hours (0.034, 0.072, 0.15,
0.32, 0.79 mg ai/L) study period. No residues of BCS-CS55621 were
measured in the control and solvent control samples above the limit of
detection (0.008 mg ai/L).
Temperatures remained within the 24 ± 2°C range established for the test.
The pH ranged from 7.0 to 9.4. The pH tended to increase relative to
increases in cyanobacteria densities, which is typical for tests conducted with
A. flos-aquae.
No visual abnormal observations of the test media were made during the
whole test period in all test concentrations. No morphological change in algae
was observed during the whole test period in all test concentrations.
The growth rate inhibition after 72 hours was 2, 1, 0, -5 and -7% at 0.039,
0.078, 0.16, 0.33, 0.87 mg ai/L respectively. The yield inhibition was 7, 4, -1,
23 and -37% at 0.039, 0.078, 0.16, 0.33, 0.87 mg ai/L.
ErC50 > 0.87 mg ai/L, NOEC ≥0.87 mg ai/L and LOEC > 0.87 mg ai/L.
After 96 hours the growth rate inhibition was 4, 4, 0, -1 and -3 at 0.034, 0.072,
0.15, 0.32, 0.79 mg ai/L. The yield inhibition was 16, 21, -2, -8, -17 at
0.034, 0.072, 0.15, 0.32, 0.79 mg ai/L.
ErC50 > 0.79 mg ai/L, NOEC ≥0.79 mg ai/L and LOEC > 0.79 mg ai/L.

Study Summary

Conclusion
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Table 135: Freshwater diatom (Navicula pelliculosa) growth inhibition test: active
ingredient (key study)
Freshwater diatom (Navicula pelliculosa) growth inhibition test

Study type
Key study

Flag

BCS-CS55621

Test Substance

Navicula pelliculosa

Test Species

72- and 96-hour ErC50, LOEC and NOEC

Endpoint
Average growth rate (0-72 hours), based on geometric mean measured
concentrations:
ErC50 > 0.81 mg ai/L
LOEC > 0.81 mg ai/L
NOEC ≥0.81 mg ai/L
Average growth rate (0-96 hours), based on geometric mean measured
concentrations:
ErC50 > 0.78 mg ai/L
LOEC > 0.78 mg ai/L
NOEC ≥ 0.78 mg ai/L

Value

Reference
(6.1.1J._AI_1_M-658941-

Softcheck, K.A. (2019b). BCS-CS55621: 96-Hour- Toxicity Test with the
Freshwater Diatom (Navicula pelliculosa). Test Facility: Smithers Viscient, 790
Main Street, Wareham, Massachusetts, USA. Sponsor: Bayer US 2 T.W.
Alexander Drive, Research Triangle Park, North Carolina, USA.
Study ID: 13798.6460. Report ID: EBTYN170.

011_2)

1

Klimisch Score

none

Amendments/Deviations

Yes

GLP
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US EPA OPPTS 850.4500
OECD Guideline 201

Test Guideline/s

0.063, 0.13, 0.25, 0.50 and 1.0 mg ai/L (nominal)

Dose Levels

HPLC-MS/MS

Analytical measurements

In this study the mean section-by-section specific growth rate in the control
was 46%. The recommendation in the OECD 201 guideline is ≤35%.
Although the acceptance criterion states this value should not exceed 35%,
growth of Navicula pelliculosa is typically more variable and more difficult to
count accurately using a hemacytometer and microscope due to the fact that
it grows in small groups and chains as opposed to unicellular green algae,
which was used to define this criterion. A mean daily CV of 46% is typical of
the 72-hour values obtained for this test species under the testing conditions
and the lack of toxicity due to the test substance is clearly defined. The
results of this study are therefore considered acceptable to accurately define
the lack of toxicity of BCS-CS55621 to Navicula pelliculosa. This deviation is
not expected to have impacted the results of the study.
The other criteria were met.

Validity criteria met
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The objective of this study was to determine the toxicity of the test substance,
BCS-CS55621, to the freshwater diatom, Navicula pelliculosa, over a 96-hour
exposure period.
Navicula pelliculosa with an initial cell density of 1.0 × 104 cells/mL were
exposed up to the water solubility of BCS-CS55621 for 96 hours to nominal
concentrations of 0 (control) and solvent control, 0.063, 0.13, 0.25, 0.50 and
1.0 mg ai/L. The cell density in each replicate was counted after 24, 48, 72
and 96 hours. The water samples were analysed with LC-MS/MS. Measured
concentrations ranged from 26 to 108%. After 72 hours the geometric mean
measured concentrations were 0.036, 0.069, 0.15, 0.35, 0.81 mg ai/L and
after 96 hours 0.030, 0.058, 0.14, 0.31 and 0.78 mg ai/L. The reported results
were based on geometric mean measured concentrations of the test item.
No control and solvent control contaminations were detected.
No visual abnormal observations of the test media were made during the
whole test period in all test concentrations. No morphological change in algae
was observed during the whole test period in all test concentrations.
Concentration Growth rate
Growth rate Yield
Yield
mg ai/L
inhibition %
inhibition %
inhibition %
inhibition %
nominal
72 h
96 h
72 h
96 h
Control

NA

NA

NA

NA

Solvent
control

2

-1

0

-5

0.063

-3

2

-10

9

0.13

-1

1

-5

3

0.25

-2

2

-5

9

0.50

1

7*

2

23*

1.00

0

-1

0

-5

* significant reduced compared to control
Negative %inhibition increase in growth relative to control

Study Summary

The 72-hour and 96-hour ErC50 and EyC50 were calculated to be > 0.81 mg
ai/L and > 0.78 mg ai/L, respectively. The 72-hour and 96-hour NOErC and
NOEyC were determined to be ≥ 0.81 mg ai/L after 72 hours and ≥ 0.78 mg
ai/L after 96 hours, respectively.

BCS-CS55621 can’t be classified as the EC50 could not be determined.

Conclusion
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Table 136: Marine diatom (Skeletonema costatum) growth inhibition test: active
ingredient (key study)
Marine diatom (Skeletonema costatum) growth inhibition test

Study type
Key study

Flag

BCS-CS55621

Test Substance

Skeletonema costatum

Test Species

72- and 96-hour ErC50, LOEC and NOEC

Endpoint
Average growth rate (0-72 hours), based on geometric mean, measured
concentrations:
ErC50 > 0.72 mg ai/L
LOEC = 0.72 mg ai/L
NOEC = 0.30 mg ai/L
Average growth rate (0-96 hours), based on geometric mean, measured
concentrations:
ErC50 > 0.63 mg ai/L
LOEC >0.63 mg ai/L
NOEC = 0.25 mg ai/L

Value

Reference
(6.1.1J._AI_3_M-662759-

Softcheck K.A. (2019c). BCS-CS55621: 96-hour toxicity test with the marine
diatom (Skeletonema costatum). Test Facility: Smithers Viscient, 790 Main
Street, Wareham, Massachusetts, USA. Sponsor: Bayer US 2 T.W.
Alexander Drive, Research Triangle Park, North Carolina, USA. Study ID:
13798.6461. Report ID: EBTY0229.

011_1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
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US EPA OPPTS 850.4500
OECD Guideline 201

Test Guideline/s

0.063, 0.13, 0.25, 0.50 and 1.0 mg ai/L. (nominal)

Dose Levels

LS-MS/MS

Analytical measurements
Validity criteria met

Yes
The objective of this study was to determine the toxicity of the test substance,
BCS-CS55621, to the marine diatom, Skeletonema costatum, over a 96-hour
exposure period.
The marine diatom, Skeletonema costatum, was exposed to five test
concentrations, a negative control and solvent control (DMF) for 96 hours.
Nominal test concentrations selected for the definitive test were 0.063, 0.13,
0.25, 0.50 and 1.0 mg a.i./L. Measured concentrations were determined from
samples of test medium collected from each treatment and control group at test
initiation, at 72 hours and test termination (96 hours).
Four replicate test chambers were maintained in each treatment and the
solvent control and 8 replicates for the negative control. At test initiation, an
inoculum of the algal cells was added to each test chamber to achieve a
nominal concentration of approximately 10,000 cells/mL. Samples were
collected from each replicate test chamber at approximately 24-hour intervals
during the test to determine cell densities. Cell densities were used to
determine area under the growth curve, growth rates and yield, which were
subsequently used to calculate the percentage inhibition values relative to the
pooled control at 72 and 96 hours.
ErC50, NOEC and LOEC were determined at 72 and 96 hours based on
evaluation of the statistical results and the concentration-response pattern of
growth rate inhibition.
Recoveries ranged after 72 h from 40 to 72% of nominal concentrations and
after 96 h from 28 to 63% of nominal concentrations. The biological results

Study Summary

are based on geometric mean measured concentrations for the 0-72 hours
(0.025, 0.057, 0.12, 0.30,0.72 mg ai/L) and 0-96 hours (0.018, 0.041, 0.093,
0.25,0.63 mg ai/L) study period. No residues of BCS-CS55621 were measured
in the control and solvent control samples.
Temperatures ranged from 19-22°C, the pH ranged from 7.9 to 8.4.
A statistically significant difference was detected between the control and
solvent control 72-hour AUGC data, based on the results of an Equal Variance
Two Sample t-Test. However, no statistically significant difference was detected
between the solvent control and control groups for the remaining five out of the
six biological endpoints evaluated, i.e., 72-hour and 96-hour yield and average
specific growth rate, and 96-hour AUGC. Therefore, the result indicates the
significant difference in 72-hour AUGC detected between the controls was not
due to the presence of solvent and did not negatively impact the overall study
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results. The results of this study are therefore considered acceptable to
accurately define the toxicity of the test item to Skeletonema costatum.
Concentration Growth rate Growth rate Yield Yield mg ai/L inhibition %
inhibition % inhibition % inhibition % nominal 72 h 96 h 72 h 96 h
Control
Solvent

NOVEMBER 2021

NA
1

-1

NA
5

NA
-6 control

NA
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Table 137: Aquatic plant (Lemna gibba) growth inhibition test: active ingredient (key
study)
Aquatic plant – duckweed (Lemna gibba) growth inhibition test

Study type
Key study

Flag
BCS-CS55621

Test Substance
Lemna gibba G3

Test Species
7-day ErC50, LOErC and NOErC

Endpoint
Effect on mean growth rate of frond number, based on nominal
concentrations:
ErC50 > 1.0 mg ai/L
LOErC > 1.0 mg ai/L
NOErC ≥ 1.0 mg ai/L

Value

Reference
(6.1.1K._AI_1_M-633761-

Faber D. (2018). Lemna gibba G3 – Growth inhibition test with BCSCS55621 under static conditions. Test Facility: Bayer CropScience AG, BAGCS-EnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG,
CropScience Division, 40789 Monheim, Germany. Study ID: E 221-05185-4.
Report ID: EBTYN153

011_1)

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
US EPA OPPTS 850.4400
OECD Guideline 221

Test Guideline/s
0.0625, 0.125, 0.250, 0.500 and 1.00 mg ai/L (nominal)

Dose Levels
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HPLC-MS/MS

Analytical measurements
Yes

Validity criteria met

Study Summary

NOVEMBER 2021

The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing Lemna gibba G3 expressed as NOEC,

Page 353 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

LOEC and ECx for growth rate of the measurement variables, frond number
and total frond area of plants.
At test start 4 x 12 fronds of Lemna gibba G3 per test concentration were
exposed in a chronic multigeneration test for 7 days under static exposure
conditions to the nominal concentrations of 0.0625, 0.125, 0.250, 0.500 and
1.00 mg ai/L. A control and a solvent control (dimethylformamide) were
tested in parallel. The pH values ranged from 7.5 to 9.1 in the controls and the
temperature ranged from 22.9°C to 24.3°C. Continuous illumination of 66606950 lux was applied.
The number of fronds were counted on days 3, 5 and 7. Visual observations
of sub-lethal effects were conducted on days 3, 5 and 7.
The analytical findings of BCS-CS55621 found in all freshly prepared test
levels on day 0 ranged between 90 and 106% of nominal (0.066, 0.128,
0.243, 0.496, 0.904 mg ai/L). In aged test levels on day 7 analytical findings
ranged between 100 and 110% of nominal (0.0687, 0.138, 0.262, 0.539, 1.00
mg ai/L). All reported results are based on nominal values of the test item.
No sublethal effects on Lemna gibba were observed. No remarkable
observations of the test item in the test medium were recorded. No
toxicological effects were observed up to the highest test concentration of
1.00 mg BCS-CS55621/L.
Concentration Frond
Dry weight
inhibition %
inhibition %
mg ai/L
number
day 7
mean
mean
nominal
Day 7
growth rate
for frond
number

growth rate
for dry
weight

Control

137

18.6

-

-

Solvent
control

138

18.5

-

-

0.0625

131

18.2

2.0

0.6

0.125

134

18.8

1.3

0.1

0.25

140

19.4

-0.6

-1.8

0.50

139

21.0

-0.4

-4.8

1.00

145

17.5

-2.0

2.3

Therefore, ErC50 was determined to be > 1.0 mg ai/L.
BCS-CS55621 can’t be classified as the EC50 could not be determined.

Conclusion
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Soil ecotoxicity
Earthworms
Table 138: Earthworm acute toxicity test: active ingredient (key study)
Earthworm (Eisenia andrei) acute toxicity test

Study type
Key study

Flag
BCS-CS55621

Test Substance
Eisenia andrei (earthworm)

Test Species
LC50, NOEC and LOEC (14-day)

Endpoint
NOECmortality ≥ 1000 mg ai/kg soil dw
LOECmortality > 1000 mg ai/kg soil dw
LC50 (estimated) >1000 mg ai/kg soil dw

Value

Reference
(6.3.1A-AI-01-M615532-01-1)

Friedrich, S. (2018). BCS-CS55621 a.s.: Acute toxicity to the earthworm
Eisenia andrei in artificial soil. Test Facility: BioChem agrar, “Labor für
biologische und Chemische Analytik GmbH, Kupferstraβe 6, 04827 Machern
OT Gerichshain, Germany. Sponsor: Bayer AG, CropScience Division, Alfred
Nobelstrasse 50 40789 Monheim am Rhein, Germany. Study ID: 17 48 TEA
0015. Report ID: EBTYN128

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 207
ISO 11268-1

Test Guideline/s
100, 178, 316, 562 and 1000 mg BCS-CS55621/kg dw

Dose Levels
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None

Analytical measurements
Yes

Validity criteria met

Study Summary

Adult earthworms (Eisenia andrei, about 4 months old) were exposed to 100,
178, 316, 562 and 1000 mg BCS-CS55621/kg dw mixed into artificial soil
containing 69.5% quartz sand, 20% kaolin clay, 10% sphagnum peat and 0.5
% CaCO3, at 18.9 – 21.0°C and a photoperiod: continuous (590 lux). Mortality
and biomass change were determined after 14 days.
A toxic standard (2-chloroacetamide) was applied in a separate study at
concentrations of 14.1, 18.3, 23.8, 31.0 and 40.3 mg/kg soil dw. Further a
control and a solvent control (acetone) were included.
No mortality occurred in the control and 2.5% in the solvent control. At the
concentration 100 mg/kg soil 2.5% mortality was observed, no mortality
occurred at the other concentrations.
Body weight reduction ranged from 5.3 to 7.5% in the treatments and was not
statistically significant relative to the control. Reduction in control was 7% and
in solvent control 9%.
The findings of the effects on mortality and growth of the earthworms
NOECmortality ≥ 1000 mg ai/kg soil dw
LOECmortality > 1000 mg ai/kg soil dw
LC50 (estimated) = >1000 mg ai/kg soil dw
BCS-CS55621 is not expected to be ecotoxic in the soil environment based
on a 14-day LC50 > 100 mg ai/kg (as per Schedule 6: Classification criteria for
ecotoxic substances, Hazardous Substances (Classification) Notice 2017,
under the Hazardous Substances and New Organisms Act 1996).

Conclusion

NOVEMBER 2021

Page 357 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

treatment level (five males and five females) were used. The birds were

individually housed in order to follow survival and symptomatology
of each individual quail after dosing. There was a 14-day post-dose
monitoring period. During this period body weights, feed
consumption and health were monitored.
Mortality & Clinical Observations
No mortality occurred in the control or the 2000 mg ai/kg bw treatment
group. There were no observed effects in the control or 2000 mg ai/kg
bw treatment group during the study.
Body Weight & Feed Consumption
Body weight measurements (day -1, day 3, day 7, and day 14) showed
no considerable difference (not statistically significant) in the mean body
weight development of treated (2000 mg ai/kg bw) and control birds.
Throughout the study there was no considerable difference in the mean
food consumption of treated (2000 mg a.i/kg bw) and control birds from
Day 0 to 1, Day 1 to 2, Day 2 to 3, Day 3 to 7, and Day 7 to 14.
None of the quails (treated and control) showed signs of intoxication.
The acute oral LD50 for BCS-CS55621 in the bobwhite quail was >2000
mg ai/kg bw. The Lowest Lethal Dose was >2000 mg ai/kg bw.

BCS-CS55621 is not considered harmful to terrestrial vertebrates based
on an LD50 value >2000 mg ai/kg bw (as per Schedule 6: Classification
criteria for ecotoxic substances, Hazardous Substances (Classification)
Notice 2017, under the Hazardous Substances and New Organisms Act
1996).

Conclusion
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Mortality & Clinical Observations
No mortality occurred in the control or the 2000 mg ai/kg bw
treatment group. There were no observed effects in the control or
2000 mg ai/kg bw treatment group during the study.
Body Weight & Feed Consumption
Body weight measurements (day -1, day 3, day 7, and day 14)
showed no considerable difference (not statistically significant) in
the mean body weight development of treated (2000 mg ai/kg bw)
and control birds.
Throughout the study there was no considerable difference (not
statistically significant) in the mean food consumption of treated
(2000 mg a.i/kg bw) and control birds from Day -1-3, Day 3 to 7,
and Day 7 to 14.
The acute oral LD50 for BCS-CS55621 in canary was >2000 mg
ai/kg bw. The Lowest Lethal Dose was >2000 mg ai/kg bw.

BCS-CS55621 is not considered harmful to terrestrial vertebrates
based on an LD50 value >2000 mg ai/kg bw (as per Schedule 6:
Classification criteria for ecotoxic substances, Hazardous
Substances (Classification) Notice 2017, under the Hazardous
Substances and New Organisms Act 1996).

Conclusion
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housed in brooder compartments which provided a temperature range of
2734°C with a photoperiod of 14 hours light:10 hours dark. Mortality and
clinical symptoms were observed on day 0, and twice daily (except
weekends). Feed consumption measurements occurred daily. Hatchling body
weights were taken on day 0, day 5, and day 8. Post-mortem examinations
were conducted on all control and high dose birds and on 40 percent of the
other birds sacrificed at study termination.
Analysis of BCS-S55621
The measured amounts of BCS-CS55621 were determined as Control (0),
307, 613, 1352, 2402, 5121 mg ai/kg feed representing a recovery range of
96 to 108% of the nominal amounts. The mixing procedure for BCS-CS55621
was confirmed to be homogenous and stable under test conditions.
Mortality & Clinical Observations
There were no mortalities in the control group and all treatment groups during
the study. No symptoms of toxicity were noted for any bird in any treatment
level during the study.
Body Weight & Feed Consumption
Body weight data for the time points of day 0, day 5, day 8, days 0 to 5, days
5 to 8, and days 0 to 8 were subjected to hypotheses testing. There was a
statistically significant reduction in mean body weight for the 613 and 1352
mg a.i./kg feed treatments for both the Day 5 and day 8 time-points as
compared to the control. Body weight gain was significantly reduced as
compared to the control at the 613 and 1352 mg a.i./kg feed treatments for
the Day 0 to 5 and day 0 to 8 interval. Body weight gain was significantly
reduced as compared to the control group at the 2402 mg a.i./kg feed
treatment for the Day 5 to 8 interval. No statistically significant reductions of
the body weight or body weight change were observed at the highest tested
dose. Therefore, no dose-response relationship could be established and the
findings are not considered treatment related.
There was no apparent reduction in feed consumption in any treatment level
during the exposure or recovery periods based on empirical analysis.
Post-mortem examinations revealed no treatment related or unusual
observations.
The dietary LC50 of BCS-CS55621 technical fed to the quail was > 5121 mg
ai/kg feed or > 1067 mg ai/kg bw/day. Based on all parameters measured,
the NOEC was higher than 5121 mg ai/kg feed (1067 mg ai/kg bw).

LC50 >1067 mg ai/kg bw/day.
NOEC ≥1067 mg ai/kg bw/day

Conclusion
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Yes

Validity criteria met
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Five-day-old mallard hatchlings were fed for five days nominal dietary levels
of 0 (control), 313, 625, 1250, 2500, and 5000 mg ai/kg feed. The treatment
levels, homogeneity, and stability samples were confirmed through the
analysis of BCS-CS55621 in the feed. The mallard hatchlings were
acclimated in brooder pens for four days and ten hatchlings per test level
were randomized by body weight into each treatment level on day 0. The five
day exposure period was followed by a 3-day subsequent recovery phase on
the basal diet. All feed and water was provided ad libitum. Hatchlings were
housed in brooder compartments which provided a temperature range of
3035°C with a photoperiod of 14 hours light:10 hours dark. Mortality and
clinical symptoms were observed on day 0, and twice daily (except
weekends). Feed consumption measurements occurred daily. Hatchling body
weights were taken on day 0, day 5, and day 8. Post-mortem examinations
were conducted on all control and high dose birds and on 40 percent of the
other birds sacrificed at study termination.
Analysis of BCS-CS55621
The measured amounts of BCS-CS55621 were determined as Control (0),
324, 682, 1372, 2620, 5548 mg ai/kg feed representing a recovery range of
104 to 111% of the nominal amounts. The mixing procedure for BCSCS55621 was confirmed to be homogenous and stable under test conditions.
Mortality & Clinical Observations
There were no mortalities in the control group and all treatment groups during
the study. No symptoms of toxicity were noted for any bird in any treatment
level during the study.
Body Weight & Feed Consumption
Body weight data for the time points of day 0, day 5, day 8, days 0 to 5, days
5 to 8, and days 0 to 8 were subjected to hypotheses testing. There was a
statistically significant reduction in mean body weight for the 1372 and 2620
mg a.i./kg feed treatments for both the Day 8 time-points as compared to the
control. Body weight gain was significantly reduced as compared to the
control at the 2620 mg a.i./kg feed treatments for the Day 5 to Day 8 interval.
Body weight gain was significantly also reduced as compared to the control
group at the 1372 and 2620 mg a.i./kg feed treatment for the Day 0 to 8
interval. No statistically significant reductions of the body weight or body
weight change were observed at the highest tested dose. Therefore, no doseresponse relationship could be established and the findings are not
considered treatment related.
There was no apparent reduction in feed consumption in any treatment level
during the exposure or recovery periods based on empirical analysis.
Post-mortem examinations revealed no treatment related or unusual
observations.
The dietary LC50 of BCS-CS55621 technical fed to the mallard duck was >
5548 mg ai/kg feed or > 1374 mg ai/kg bw/day. Based on all parameters
measured, the NOEC was higher than 5548 mg ai/kg feed (1374 mg ai/kg
bw).

Study Summary
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LC50 >1374 mg ai/kg bw/day.

Conclusion
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Adult quails (21 weeks old) were exposed to nominal levels of 0, 111, 333
and 1000 mg ai/kg feed for approx. 23 weeks. 18 pairs of birds were used
per treatment level.
Birds were observed for mortality, abnormal behaviour and signs of toxicity;
adult body weight and feed consumption were measured; gross pathology
was conducted; reproductive parameters, as well as hatchling health, growth
and survival, were examined.
Dietary concentration
The nominal amounts of BCS-CS55621 in the dietary feed for the quail
reproduction study were administered at levels of 0 (control), 111, 333, and
1000 mg ai/kg feed. The mean measured amounts of BCS-CS55621 were
determined as 0, 115, 351 and 1065 mg ai/kg feed representing percent
nominal values of 103%, 106%, and 106% mg ai/kg feed, respectively. Adult
Bird Mortality & Clinical Observations
Adult mortality occurred during the test with one male bird in the control
group, one female bird in the 111 ppm treatment level, and two birds in the
1000 ppm treatment level. The mortalities were not treatment-related. No
overt signs of toxicity were observed during the study or acclimation period
in any adult test group. Incidental clinical observations (i.e. feather loss and
abrasions) noted during the test included those that are normally associated
with injuries suffered from pen-mate aggression and cage wear. There were
no significant clinical symptoms or compound related effects observed
during the study.

Study Summary

Adult bird bodyweight & feed consumption
The adult body weights in the quail reproduction study were measured prior
to dosing and biweekly up to the long photoperiod phase (i.e. Weeks 3, 5, 7,
and 9) and again prior to adult sacrifice. There were no statistically
significant differences at any treatment level as compared to the control for
the bodyweight. Also in feed consumption no statistically differences at any
treatment level as compared to the control were observed.
Egg reproductive effects
There were no statistically significant adverse effects for the following egg
reproductive endpoints: number of eggs laid per hen, percent eggs not
cracked, and eggshell thickness.
Embryo Reproductive Effects
There were no statistically significant effects from the controls for the number
of viable embryos of eggs set and percent live embryos of viable embryos.
There was a statistically significant difference in the mean percent live
embryos of eggs set from the control in the 333 ppm and the 1000 ppm
treatment level as compared to the control. However, the mean percent live
embryos of eggs set in the 1000 ppm treatment level was higher than the
control mean. Based on eight independent GLP quail reproduction studies
conducted at SynTech Research from 2013 to 2018, the control group ‘live
embryos of eggs set’ average value has ranged from 88.80 to 98.55%. In
this study, the control and all treatment groups fall within this historical range
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indicating the differences between the treatments and the control group for
this endpoint do not represent an adverse treatment related effect.
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minimum of 1 m2 in OECD 206. Over the years, have had success with
Mallard adults (2 birds/pen) housed in pens measuring approximately 75 x 90
cm. Ceiling height measures approximately 45 cm. With husbandry issues
such as cage size, it must be recognized that there are differences inherent
in each laboratory environment. The acceptance of husbandry and rearing
practices should be based upon their success. If adults can be maintained
without excessive mortality and a good rate of reproductive performance as it
is the case with this study, then variations in housing should be acceptable.
The pre-egg laying phase was 1-week shorter than the duration
recommended in OECD 206 and the egg-laying phase 1-week longer than
expected. With wild-type birds, particularly mallard, controlling the start of egg
production with more precision can be difficult. But these deviations did not
affect the reproductive performance of birds during the study as it can be
shown by the high number of eggs laid per hen, results of hatchability, and
survivor rates of hatchlings.
Relative humidity conditions during the egg incubation phase, for hatching,
and for young (second week) were slightly lower than in OECD 206 (given
ranges) but similarly did not affect the outcome of the study showing no
effects on the reproductive performance of ducks.
The percentage of viable embryos of eggs set in controls (83%) was slightly
lower (-2%) than the lower value recommended in OECD 206 (85%) but all
other parameters in particular the percentage of live 18-day old embryos of
viable embryos at Day 21 in controls, the percentage of hatchlings that
survive to 14 days in controls, and the percentage of hatchlings of eggs set in
controls met requirements (with the OCSSPP 850.2300 requirements
included too); this slight deviation did no impact on reproduction success of
ducks during the study.
The average egg shell thickness value was slightly higher than the value
recommended in OECD 206, however, the historical control data set
maintained since 1978 and encompassing 336 mallard reproduction studies
indicates a mean value for egg shell thickness of 0.385 + 0.023 mm (range of
0.342 – 0.428 mm). The 0.401 mm mean egg shell thickness measured during
this study is well within the historical control value range. Furthermore, the
percentage of hatchlings of eggs set for incubation and the percentage of
cracked eggs of eggs laid meet the validity criteria indicating that no negative
impact with egg shell thickness was evident.
Overall, deviations recorded during the study are minor.

Yes

GLP

OCSPP 850.2300, OECD Guideline 206

Test Guideline/s
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Control (0), 111, 333, 1000 mg ai/kg feed

Dose Levels

None

Analytical measurements

Yes, see guideline deviations.
Overall, the slight deviations of the criteria did not impact the validity of the trial.

Validity criteria met
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Adult mallard ducks (25 weeks old) were exposed to nominal levels of 0, 111,
333 and 1000 mg ai/kg feed for approx. 21 weeks. 18 pairs of birds were
used per treatment level.
Birds were observed for mortality, abnormal behaviour and signs of toxicity;
adult body weight and feed consumption were measured; gross pathology
was conducted; reproductive parameters, as well as hatchling health, growth
and survival, were examined.
Dietary concentration
The nominal amounts of BCS-CS55621 in the dietary feed for the duck
reproduction study were administered at levels of 0 (control), 111, 333, and
1000 mg ai/kg feed. The mean measured amounts of BCS-CS55621 were
determined as 0, 100, 303 and 949 mg ai/kg feed representing percent
nominal values of 90%, 91%, and 95% mg ai/kg feed, respectively. These
concentrations correspond to daily dietary dose levels of 17.2, 49.6 and 148
mg ai/ kg bw/day.
Adult Bird Mortality & Clinical Observations
No adult mortality occurred during the test and no overt signs of toxicity were
observed at any of the concentrations tested. All surviving adults were
subjected to gross necropsy following adult termination. All findings observed
were considered unrelated to treatment.
Adult bird bodyweight & feed consumption
The adult body weights in the mallard reproduction study were measured
prior to dosing and at the end of weeks 32,4,6,8, and at adult termination.
There were no statistically significant differences at any treatment level as
compared to the control for the bodyweight. Also in feed consumption no
statistically differences at any treatment level as compared to the control
were observed.
Egg reproductive effects
There were no statistically significant adverse effects for the following egg
reproductive endpoints: number of eggs laid per hen, number of eggs
cracked, and eggshell thickness.
Embryo Reproductive Effects
There were no statistically significant effects from the controls for the number
of fertile eggs set, for the number of viable embryos of eggs set and number
of live embryos of eggs set.
Hatchling Effects
There were no statistically significant effects from the control for number of
hatchlings of eggs set and number of 14-day hatchling of eggs set and
hatchling survival.
Hatchling Body Weight

Study Summary
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There were no statistically significant differences at any treatment level as
compared to the control for initial hatchling weights and 14-day survivor body
weights.
The NOEC for parental toxicity and reproduction endpoints of mallard duck
exposed to BCS-CS55621 technical was higher than 1000 mg ai/kg feed
(nominal test level) with a measured concentration of 949 mg ai/kg feed or the
mean achieved dose of 148 mg ai/kg bw/day.

NOEC >148 mg ai/kg/day

Conclusion
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Terrestrial invertebrates Pollinators Honey bees Acute toxicity - adult
Table 145: Acute oral and contact toxicity to honey bees: active ingredient (key
study)
Acute oral and contact toxicity to honey bees

Study type
Key study

Flag

BCS-CS55621

Test Substance

Apis mellifera L. (Honey bee)

Test Species

LD50 (contact and oral)

Endpoint
Contact LD50 (48 h) > 200.0 μg ai/bee
Oral LD50 (48 h) > 217.6 μg ai/bee

Value

Reference

Haupt S. (2017). BCS-CS55621 Effects (acute contact and oral) on honey
bees (Apis mellifera L.) in the laboratory-1st final report amendment. Test
Facility: Institut für Biologische Analyytik und Consulting IBACON GmbH.
Sponsor: Bayer CropScience AG, CropScience Division, Alfred Nobel Str. 50,
40789 Monheim am Rhein, Germany. Study ID: 117821035. Report ID:
EBTYN147

(6.5.1A.1_1_M-571881-02-1)

1

Klimisch Score
None
In comparison with the current OECD guidelines 213 and 214 two differences
occurred in the tests. OECD 213: solvent concentration was 4% instead of
the recommended 1%. OECD 214: a 5 μL droplet was used instead of the
recommended 1 μL.

Amendments/Deviations

Yes

GLP
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OCSPP 850.3020
Directive 2003-1 (Canada PMRA)
Regulation EC no 1107/2009

Test Guideline/s
200.0 μg ai per bee (single dose) by topical application (contact limit test)
217.6 μg ai per bee (single dose) by feeding (oral limit test, value based on
the actual intake of the test item).

Dose Levels

None

Analytical measurements

Yes

Validity criteria met
Under laboratory conditions 50 worker bees were exposed for 48 hours to a
single dose of 200.0 μg ai per bee by topical application (contact limit test)
and 50 worker bees to a single dose of 217.6 μg ai per bee by feeding (oral
limit test, value based on the actual intake of the test item). In addition, a
water control group and a solvent control group and a toxic reference were
included. Observations Contact Test:
At the end of the contact toxicity test (48 hours after application), there was no
mortality at 200.0 μg ai/bee and in the solvent control group (acetone). In the
water control group 4% mortality occurred. No behavioural abnormalities
could be observed during the entire test.
Oral Test:
In the oral toxicity test, the maximum nominal test level of BCS-CS55621
tech. (ie 200 μg ai/bee) corresponded to an actual intake of 217.6 μg ai/bee.
This dose level led to no mortality after 48 hours. Also, no mortality occurred
in the water control group (50% w/v sucrose solution) and in the solvent
control group (acetone) at the end of the oral toxicity test. No test item
induced behavioural effects were observed at any time in the oral toxicity
test.
The contact LD50 (48 h) was > 200.0 μg ai/bee. The oral LD50 (48 h) was >
217.6 μg ai/bee.

Study Summary
BCS-CS55621 is not considered ecotoxic to terrestrial invertebrates based
on contact and oral LD50 > 25 μg ai/terrestrial invertebrate as per Schedule 6:
Classification criteria for ecotoxic substances, Hazardous Substances
(Classification) Notice 2017, under the Hazardous Substances and New
Organisms Act 1996).

Conclusion
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Chronic toxicity - adult
Table 146: Chronic oral toxicity to honey bees: active ingredient (key study)
Chronic oral toxicity to honey bees

Study type
Key study

Flag
BCS-CS55621

Test Substance
Apis mellifera L. (Honey bee)

Test Species
LDD50

Endpoint
Oral LDD50 (10-d) >42.8 μg ai/bee/day

Value

Reference
(6.5.1F.1_AI_1_M-643371011)

Ruhland S. (2018). Chronic toxicity of BCS-CS55621 AI to the honey bee
(Apis mellifera L.) under laboratory conditions. Test Facility: BioChem Agrar
GmbH, Kupferstrasse 6, 04827 Machern OT Gerichshain, Germany.
Sponsor: Bayer AG, CropScience Division, Alfred Nobel Str. 50, 40789
Monheim am Rhein, Germany. Study ID: 1748 BAC 0041. Report ID:
EBTYN146

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD 245
OCSPP
Directive 2003-1 (Canada PMRA)
Regulation EC no 1107/2009

Test Guideline/s
7.02, 13.0, 17.2, 23.5, 42.8 μg ai / bee / day.
(actual ingested, for 10 days)

Dose Levels
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Yes, HPLC

Analytical measurements
Yes

Validity criteria met
In this 10-day chronic toxicity feeding test max. two days old worker honey
bees (Apis mellifera carnica L.) were orally exposed to a daily application of
BCS-CS55621 diluted in the bee food (50% w/v aqueous sucrose solution

Study Summary
containing 5% v/v acetone and 0.1% w/v xanthan) at nominal concentrations
of 1.010, 0.674, 0.449, 0.300 and 0.200 g ai./kg feeding solution. An untreated
control, viscosifier control and reference item (dimethoate) were included in
this study. Each group compromised three replicates containing ten bees.
Assessments of mortality and behavioural abnormalities were done daily.
Observations
In feeding solutions of all treatment groups, the mean recoveries of active
ingredient were between 91% and 100%. No residues of BCS-CS55621
above the LOQ (0.01 mg ai/kg feeding solution) were found in any of the
control feeding solutions.
The actual ingested rates were 7.02, 13.0, 17.2, 23.5, 42.8 μg ai per bee per
day.
After 10 days, no mortality was observed in both control groups (untreated
and viscosifier control).
Taking into account the actual food uptake and the evaporated amount of
feeding solution the bees actually consumed doses of 42.8, 23.5, 17.2, 13.0
and 7.02 μg ai./bee/day, which caused mortalities of 0.0, 6.7, 0.0, 6.7 and 6.7
%, respectively, after 10 days. Mortalities in the test item treatment groups are
not statistically significantly different compared to the viscosifier control group.
There were no behavioural abnormalities in any of the treatment groups
observed during the entire study period.
In the test item group, the food consumption ranged between 34.8 and 43.4
mg solution per bee and day which is 90.9 % to 113.4 % of the expected
amount (untreated control: on average 36.1 mg/bee/day = 91.8 %; viscosifier
control: on average 29.9 mg/bee/day = 78.1 %). The food consumption per
cage was corrected by subtracting the mean evaporation figure of each day of
application.
Since the obtained mortalities were below 10%, the LDD50 was estimated to
be > 42.8 μg consumed ai./bee/day and the LC50 value was estimated to be >
1.010 g ai./kg feeding solution, respectively.

Oral LDD50 (10-d) >42.8 μg ai/bee/day

Conclusion
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Acute toxicity - larva
Table 147: Honey bee larval toxicity test: active ingredient (key study)
Honey bee larval toxicity test

Study type
Key study

Flag

BCS-CS55621

Test Substance

Apis mellifera L. (Honey bee)

Test Species

NOEC, NOED, LD50

Endpoint
NOEC ≥649.4 mg BCSCS55621/kg diet, equivalent to an NOED of ≥ 100 μg
BCS-CS55621/larva per developmental period.
LD50 > 100 μg BCS-CS55621/larva per developmental period.

Value

Reference
(6.5.1F._AI_3_M-572057-011)

Eckert J. (2016). BCS-CS55621 – Honey bee (Apis mellifera L.) larval
toxicity test (repeated exposure). Test Facility: Eurofins Agroscience
Services, Eutinger Str. 24, 75223 Niefern-Öschelbronn, Germany. Sponsor:
Bayer Crop Science AG, Alfred Strasse 50, 40789 Monheim am Rhein,
Germany. Study ID: S15-04234. Report ID: EBTYN113.

1

Klimisch Score
None compared to OECD 237
Current Guideline: OECD 239: The scheduled study termination was already
after 8 days, instead of the current recommended 22 days. The endpoints
NOEC, NOED, LC50, and LD50 were assessed and calculated for study
termination after day 8.

Amendments/Deviations

Yes

GLP
US EPA OCSPP 850.6100
OECD 237

Test Guideline/s
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649.4 mg ai/ kg diet

Dose Levels

Yes, HPLC

Analytical measurements

Yes

Validity criteria met
The honey bee larvae (Apis mellifera L.) were exposed to repeated feeding
with BCS-CS55621 in an 8 day in vitro limit test

Study Summary
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First instar honey bee larvae of Apis mellifera L. were transferred from brood
combs to polystyrene grafting cells in 48-well cell culture plates 2 days
before the start of the exposure period. The test item was mixed into the
larvae diet (aqueous yeast/sugar solution mixed with royal jelly 1:1 w/w) at a
single concentration of 649.4 mg ai./kg diet and larvae were fed a cumulative
dose of 100 μg ai./larva from day 3 to day 6. Additionally, one untreated
control group, one solvent control group (acetone) and one reference item
group (dimethoate) were included in the experimental design. Each
treatment group comprised 3 replicated including 16 larvae each.
The larval mortality was assessed daily from day 4 to day 8. All mortalities
were compared to the solvent control. The presence of uneaten diet was
qualitatively recorded at the end of the test on day 8.
Findings
Analytical
Mean recovery values of BCS-CS55621 in feeding diets ranged between 95
and 111 %. No residues of BCS-CS55621 above the limit of detection (LOD
= 0.003 mg/kg) were found in any of the control samples.
Biological
On day 8 (D8), larval mortality was 4.2 % in the control group and 8.3 % in
the solvent control group, respectively. In comparison to the solvent control
group, the test item group of 649.4 mg ai/kg diet did not show statistically
significantly increased mortality at the end of the test on day 8 (D8) (Fisher’s
Exact Binomial Test, one-sided greater, α = 0.05). Therefore, the NOEC was
considered as greater than or equal to the limit test concentration of 649.4
mg ai/kg diet. Accordingly, the NOED was considered as greater than or
equal to the limit test dose of 100.0 μg ai/larva per development period.
Since mortality in the test item group was lower than 50 %, the LC50 was
considered as greater than the limit test concentration of 649.4 mg ai/kg diet.
Accordingly, the LD50 was considered as greater than the limit test dose of
100.0 μg ai/larva per development period.
In the reference item group, treated with a concentration of 48.0 mg
dimethoate/kg diet, the adjusted mortality was 76.1 % on day 8 (D8).
On day 8 (D8), unconsumed food was observed in the solvent control group,
the test item group and the reference item group.
During the mortality assessments no noticeable observations such as
deviating larval sizes and appearances were made.

NOEC ≥649.4 mg BCSCS55621/kg diet, equivalent to a NOED of ≥100 μg
BCS-CS55621/larva per developmental period.

Conclusion

Table 148: Honey bee larval toxicity test: active ingredient (key study)
Honey bee larval toxicity test

Study type
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Key study

Flag
BCS-CS55621

Test Substance
Apis mellifera L. (Honey bee)

Test Species
NOEC, NOED, ED50

Endpoint
NOEC ≥468 mg BCSCS55621/kg diet, equivalent to an NOED of ≥ 73.8 μg
BCS-CS55621/larva per developmental period.
ED50 >73.8 μg BCS-CS55621/larva per developmental period.

Value

Reference
(6.5.1F._AI_2_M-644215-011)

Kleebaum K. (2018). BCS-CS55621 – AI-Repeated exposure to honey bee
(Apis mellifera L.) larvae under laboratory conditions (in vitro). Test Facility:
BioChem Agrar GmbH, Kupferstrasse 6, 04827 Machern OT Gerichshain,
Germany. Sponsor: Bayer AG, Crop Science Division, Alfred Strasse 50,
40789 Monheim am Rhein, Germany. Study ID: 1748BLC 0045. Report ID:
EBTYN144.

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD 237
US EPA OCSPP 850.SUPP

Test Guideline/s
60, 108, 195, 351, 632 mg ai/ kg diet
9.0, 15.3, 25.2, 41.5, 73.8 μg ai./larva, actual cumulative doses

Dose Levels
Yes, HPLC-MS/MS

Analytical measurements
Yes

Validity criteria met
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The honey bee larvae (Apis mellifera L.) were exposed to repeated feeding
with BCS-CS55621 in a 22 day in vitro test.
First instar honey bee larvae of Apis mellifera L. were transferred from brood
combs to polystyrene grafting cells in 48-well cell culture plates 2 days
before the start of the exposure period. The test item was mixed into the
larvae diet (aqueous yeast/sugar solution mixed with royal jelly 1:1 w/w) at a

Study Summary
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five concentrations. Target concentrations were 60, 108, 195, 351, 632 mg
ai/ kg diet and larvae were fed a cumulative dose of 19.5, 17.1, 30.8, 55.5,
100 μg ai./larva on 4 consecutive days (D3-D6). Additionally, one untreated
control group, one solvent control group (acetone) and one reference item
group (dimethoate) were included in the experimental design. Each
treatment group comprised 3 replicated including 12 larvae each.
The larval mortality was assessed from day 4 to day 8. All mortalities were
compared to the solvent control. The presence of uneaten diet was
qualitatively recorded at the end of the test on day 8.
Findings
Analytical
Mean recovery values of BCS-CS55621 in feeding diets ranged between 74
and 95 %. The actual cumulative doses were 9.0, 15.3, 25.2, 41.5, 73.8 μg
ai./larva. The endpoints were reported based on the actual mean measured
concentrations. No residues of BCS-CS55621 above the limit of detection
(LOD = 0.003 mg/kg) were found in any of the control samples.
Biological
On day 8 (D8), larval mortality was 2.8 % in the control group and 5.6 % in
the solvent control group, respectively. Larval mortality in the reference item
group was 88.9 %. In the test item group larval mortalities were 5.6 %,
0.0 %, 5.6 %, 8.3 % and 0.0 % following a treatment with a cumulative dose
of 73.8, 41.5, 25.2, 15.3 and 9.0 μg ai/larva (analysed values), respectively.
On day 8, larvae treated with BCS-CS55621 showed no signs of abnormal
development. On day 8 the tested organisms had consumed all the diet.
On day 22, the adult emergence rate in the blank control group and solvent
control group was 83.3% and 80.6%, respectively. The adult emergence
rates were 77.8 %, 80.6 %, 86.1 %, 83.3 % and 86.1 % in the test item
groups exposed to a cumulative dose of 73.8, 41.5, 25.2, 15.3 and 9.0 μg
ai/larva (analysed values), respectively, during the larval stages. The adult
emergence rate on day 22 was not statistically significantly different in any
test item group compared to the solvent control group (Chi² Table Test with
Bonferroni Correction).
During the assessments of mortality and emergence no test item induced
effects (e.g., deviating sizes, appearances and malformations of the test
organisms) were observed.
The cumulative NOED and LOED were determined to be ≥ 73.8 µg ai/larva
and > 73.8 µg ai/larva, respectively. The corresponding NOEC and LOEC
were determined to be ≥ 468 mg ai/kg diet and > 468 mg ai/kg diet,
respectively.
The ED50, ED20 and ED10 values (based on adult emergence) were estimated
to be > 73.8 µg ai/larva. The corresponding EC50, EC20 and EC10 values were
estimated to be > 468 mg ai/kg diet.
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NOEC ≥468 mg BCSCS55621/kg diet, equivalent to an NOED of ≥73.8 μg
BCS-CS55621/larva per developmental period.

Conclusion

Bumble bees Acute toxicity - adult
Table 149: Acute oral and contact toxicity to bumble bees: active ingredient (key
study)
Study type

Flag

Acute oral and contact toxicity to bumble bees

Key study

Test Substance

Test Species

Endpoint

BCS-CS55621

Bombus terrestris (Bumble bee)

LD50 (contact and oral)

Contact LD50 (48 h) > 200.0 μg ai/bee
Oral LD50 (48 h) > 231.6 μg ai/bee

Value

Reference

Chwiesko D. (2018). BCS-CS55621 tech. Effects (acute contact and oral) on
bumble bees (Bombus terrestris) in the laboratory-final report. Test Facility:
Ibacon GmbH, Arheilger Weg 17, Rossdorf, Germany. Sponsor: Bayer AG,
Cropscience Division, Alfred Nobel Strasse 50, 40789 Monheim am Rhein,
Germany. Study ID: 117821105. Report ID: EBTYN143

(7.2.36-M-613151-01-1)

Klimisch Score

1
Two deviations compared with the current available guidelines OECD 246
and 247.
Deviations from OECD 246: A 5 μL droplet was chosen in deviation to the
guideline recommendation of a 2 μL droplet. Since a higher volume ensured
a more reliable dispersion of the test item, no adverse effects on the
outcome of the study are to be expected. The concentration of the active
ingredient in the test item treatment solution was not analysed as the study
was conducted before the guideline including this analytical requirement was
published. These deviations are not expected to have impacted the study
results.
Deviations from OECD 247: The concentration of the active ingredient in the
test item treatment solution was not analysed as the study was conducted
before the guideline including this analytical requirement was published. This
deviation is not expected to have impacted the study results.

Amendments/Deviations
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GLP

Yes
At this time no specific guideline available, study design based on OECD
213 and 214, Van der Steen (2001) and ICPPR non-apis group

Test Guideline/s
200.0 μg ai per bumble bee (single dose) by topical application (contact limit
test)
231.6 μg ai per bumble bee (single dose) by feeding (oral limit test, value
based on the actual intake of the test item).

Dose Levels

Analytical measurements

Validity criteria met

None

Yes
Under laboratory conditions 50 worker bees were exposed for 48 hours to a
single dose of 200.0 μg ai per bumble bee by topical application (contact
limit test) and 50 worker bees to a single dose of 231.6 μg ai per bee by
feeding (oral limit test, value based on the actual intake of the test item). In
addition, a water control group and a solvent control group and a toxic
reference were included.
Observations Contact
Test:
At the end of the contact toxicity test (48 hours after application), there was
no mortality at 200.0 μg ai/bumble bee and in the water and solvent control
group (acetone). No behavioural abnormalities could be observed during the
entire test.
Oral Test:
In the oral toxicity test, the maximum nominal test level of BCS-CS55621
tech. (ie 200 μg ai/bee) corresponded to an actual intake of 231.6 μg ai/bee.
This dose level led to no mortality after 48 hours. Also, no mortality occurred
in the water control group (50% w/v sucrose solution) and in the solvent
control group (acetone) at the end of the oral toxicity test. No test item
induced behavioural effects were observed at any time in the oral toxicity
test.
The contact LD50 (48 h) was > 200.0 μg ai/bee. The oral LD50 (48 h) was >
231.6 μg ai/bee.

Study Summary
BCS-CS55621 is not considered ecotoxic to terrestrial invertebrates based
on contact and oral LD50 > 25 μg ai/terrestrial invertebrate as per Schedule
6: Classification criteria for ecotoxic substances, Hazardous Substances
(Classification) Notice 2017, under the Hazardous Substances and New
Organisms Act 1996).

Conclusion
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Rainbow trout were of a mean body length of 5.7 cm, and of a mean body
weight of 2.2 g. The biomass loading for this test was 0.55 g fish/L test
medium.
Ten fish (one replicate) were exposed to the nominal concentrations of 6.25,
12.5, 25.0, 50.0 and 100 mg form/L. Additionally, a control was used.
During the test, fish were examined at exposure initiation and then daily
thereafter for mortalities and signs of toxicity.
Within the study, the pH-value, oxygen saturation level and temperature were
measured daily with commercial measurement devices.
Dissolved oxygen concentrations ranged from 89-101% oxygen saturation, the
pH values ranged from 7.2-7.4 and the water temperature was 13.3-13.9°C.
BCS-CS55621 was analysed after 0,48 and 96 hours. The chemical analysis
of BCS-CS55621 showed measured concentrations of 85.6-108%. The
analytical results confirm a correct dosing and the stability of the test item
within the nominal range of 80 to 120%, therefore all results of this study are
based on nominal concentrations.
There were no observations of behavioural abnormalities or mortality on the fish.
Test conditions met all validity criteria, given by the mentioned guidelines.
LC50 >100 mg formulation /L, and NOEC ≥ 100 mg formulation/L

Study Summary

Conclusion

BCS-CS55621 SC 20G can’t be classified as the LC50 could not be
determined.

Crustacean – acute toxicity
Table 151: Daphnia magna acute toxicity: formulation (key study)
Daphnia magna acute toxicity test

Study type
Key study

Flag

BCS-CS55621 SC 20 G

Test Substance

Daphnia magna (water flea)

Test Species

48-hour EC50

Endpoint
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> 90.1 mg formulation/L, equivalent to >1.73 mg ai/L (geometric mean
measured)

Value

Reference

Riebschlager, T. (2019b). Acute toxicity of BCS-CS55621 SC 20G to the
water flea Daphnia magna in a static laboratory test system. Test Facility:
Bayer AG, Crop Science Division, BAG-CS-EnSa-Testing, 40789 Monheim,
Germany. Sponsor: Bayer AG, Crop Science Division, 40789 Monheim,
Germany. Study ID: E 202 05306-8. Report ID: EBTY0241

(6.1.1D- F-1_M-662641-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
US EPA OPPTS 850.1010
OECD Guideline 202
JMAFF 12 Nousan no 8147

Test Guideline/s

6.25, 12.5, 25.0, 50.0 and 100 mg formulation/L. (nominal)

Dose Levels

HPLC-MS/MS

Analytical measurements

Yes

Validity criteria met
The study was performed to detect possible effects of fluoxapiprolin SC 20 on
mobility of Daphnia magna after 48 hours of exposure in a static laboratory
test system, expressed as EC50 for immobilisation.

Study Summary
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Daphnia magna (1st instars < 24-h old, 6 x 5 animals per concentration) were
exposed to BCS-CS55621 SC 20 to nominal concentrations of 6.25, 12.5,
25.0, 50.0 and 100 mg formulation/L.
The content of the test item in exposure media was measured for verification
of the test item concentrations. Mean measured concentrations ranged from
95-105% at 0 hours and from 75 to 84% of nominal concentrations at 48
hours. Mean measured concentrations were 5.37, 10.7, 22.8, 43.3 and 90.1
mg prod./L. The reported results are based on geometric mean
concentrations of the test item.
No residues of fluoxapiprolin were found in the control and solvent control
samples above the limit of detection (12.5 µg ai/L).
No immobilities or other effects on behaviour occurred in untreated control or
in the treatments within 48 hours of exposure.
Consequently, the EC50 is more than 100 mg formulation/L nominal, and 90.1
mg formulation/L geometric mean measured.

BCS-CS55621 SC 20 cannot be classified as the EC50 could not be
determined.

Conclusion
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Algae and plants
Table 152: Green algae (Pseudokirchneriella subcapitata) growth inhibition test:
formulation (key study)
Green algae (Pseudokirchneriella subcapitata) growth inhibition test

Study type
Key study

Flag

BCS-CS55621 SC 20 G

Test Substance

Pseudokirchneriella subcapitata

Test Species

72- and 96-hour ErC50, LOErC and NOErC

Endpoint
Average growth rate (0-72 hours), based on geometric mean:
ErC50 > 96.2 mg formulation/L
LOErC = 22.5 mg formulation /L
NOErC = 12.5 mg formulation /L
Average growth rate (0-96 hours), based on nominal concentrations:
ErC50 >93.6 mg formulation /L
LOErC ≤4.46 mg formulation /L
NOErC <4.46 mg formulation /L

Value

Reference

Faber D. (2019c). Pseudokirchneriella subcapitata growth inhibition test with
BCS-CS55621SC 20 G. Test Facility: Bayer AG, Crop Science Division,
Environmental Safety- Testing, 40789 Monheim, Germany. Sponsor: Bayer
AG, CropScience Division, 40789 Monheim, Germany. Study ID: E 201
05324-7. Report ID: EBTY0059.

(6.1.1J. F_1_M-673148-01-1)

1

Klimisch Score
According to OCSPP 850.4500 the measured test substance concentration at
test initiation is considered appropriate to use for unstable test items.
However, in this study the ECx calculations after 96 hours were performed
using the geometric mean measured values to follow the recommendations
from OPPTS 850.1000

Amendments/Deviations
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Yes

GLP
US EPA OPPTS 850.4500
OECD Guideline 201

Test Guideline/s

6.25,12.5,.25, 50 and 100 mg formulation/L (nominal)

Dose Levels

HPLC-MS/MS

Analytical measurements
Yes

Validity criteria met

NOVEMBER 2021

Page 392 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing populations of Pseudokirchneriella
subcapitata expressed as NOEC, LOEC and Ecx for growth rate and further
endpoints of algal biomass (cells per volume).
Pseudokirchneriella subcapitata (formerly known as Selenastrum
capricornutum, 1.0 x 104 cells/mL) were exposed for 96 hours under static
exposure conditions to nominal concentrations of 6.25,12.5,.25, 50 and 100
mg formulation/L.
The pH values ranged from 7.8 to 9.7 and the incubation temperature ranged
from 22.8°C to 23.4°C. Continuous illumination of 4620-4940 lux was applied.
The cell density in each replicate was estimated photometrically after 24, 48,
72 and 96 hours of the exposure period.
Recoveries ranged from 57 to 106 %. Geometric mean measured
concentrations were 4.71, 11.5, 22.5, 44.9 and 96.2 mg form/L after 72 h and
4.46, 10.9, 21.7, 44.2 and 93.6 form/L after 96 h. No control contamination
was detected.
The endpoints were based on nominal concentrations and on geometric mean
concentrations.
No visual abnormal observations of the test media were made during the
whole test period in all test concentrations. No morphological change in algae
was observed during the whole test period in all test concentrations.
Significant growth and yield inhibition was observed at 25 mg formulation/L
and upwards at 72 hours. Significant growth and yield inhibition was
observed at all concentrations at 96 hours.
The 72-hour ErC50 and EyC50 were calculated to be > 100 mg form/L and
>96.2 mg form/L for nominal and geomean respectively. NOEC was 12.5 mg
formulation/L and 11.5 mg form/L for nominal and geomean respectively.
The 96-hour ErC50 were calculated to be > 100 mg form/L and >93.6 mg
form/L for nominal and geomean respectively. The 96-hour EyC50 were
calculated to be 134 mg form/L and 128 mg form/L for nominal and geomean
respectively. NOEC was < 6.25 mg formulation/L and <4.46 mg form/L for
nominal and geomean respectively.

Study Summary

Conclusion

BCS-CS55621 SC 20G can’t be classified as the EC50 could not be
determined.

Table 153: Aquatic plant (Lemna gibba) growth inhibition test: formulation (key study)
Aquatic plant – duckweed (Lemna gibba) growth inhibition test

Study type
Key study

Flag
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BCS-CS55621 SC 20 G

Test Substance

Lemna gibba G3

Test Species

7-day ErC50, LOErC and NOErC

Endpoint
Effect on mean growth rate of frond number, based on geometric mean
concentrations:
ErC50 > 70.4 mg formulation/L
LOErC > 70.4 mg formulation/L
NOErC ≥ 70.4 mg formulation/L

Value

Reference
(6.1.1K. F_1_M-669655-011)

Faber D. (2019d). Lemna gibba G3 – Growth inhibition test with BCSCS55621 SC 20G under static conditions. Test Facility: Bayer AG,
CropScience Division, Environmental Safety Testing, 40789 Monheim,
Germany. Sponsor: Bayer AG, CropScience Division, 40789 Monheim,
Germany. Study ID: E 221 05308-1. Report ID: EBTY0060

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
US EPA OPPTS 850.4400
OECD Guideline 221

Test Guideline/s

6.25, 12.5, 25.0, 50 and 100 mg formulation/L (nominal)

Dose Levels

HPLC-MS/MS

Analytical measurements

Yes

Validity criteria met
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The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing Lemna gibba G3 expressed as NOEC,
LOEC and ECx for growth rate of the measurement variables, frond number
and total frond area of plants.

Study Summary

At test start 4 x 12 fronds of Lemna gibba G3 per test concentration were
exposed in a chronic multigeneration test for 7 days under static exposure
conditions to the nominal concentrations of 6.25, 12.5, 25.0, 50 and 100 mg
formulation/L. A control was tested in parallel.
The pH values ranged from 7.6 to 9.1 in the controls and the temperature
ranged from 23.6°C to 24.8°C. Continuous illumination of 6650-6930 lux was
applied.
The number of fronds were counted on days 2, 5 and 7. Visual observations
of sub-lethal effects were conducted on days 2, 5 and 7.
The analytical findings of BCS-CS55621 SC 20G found in all freshly prepared
test levels on day 0 ranged between 92.9 and 100% of nominal. In aged test
levels on day 7 analytical findings ranged between 48.9 and 65.6% of
nominal. All reported results are based on nominal values and geometric
mean of the test item.
No sublethal effects on Lemna gibba were observed. No statistical significant
concentration response relationship could be determined due to low toxic
effects of the test item on Lemna for the endpoint mean growth rate of frond
number.
At the highest concentration the mean growth rate for dry weight was
statistically different to the control.
Concentration Frond
Dry weight
inhibition %
inhibition %
mg ai/L
number
day 7
mean
mean
nominal
Day 7
growth rate
for frond
number

growth rate
for dry
weight

Control

145

21.7

-

-

6.25

147

23.4

-0.6

-2.9

12.5

141

20.4

1.2

2.5

25

145

18.4

-0.1

6.6

50

143

21.9

0.5

-0.2

100

150

18.6

-1.6

6.2*

*statistically difference
The ErC50 was determined to be > 100 mg formulation/L nominal and >70.4
mg formulation/L based on geometric mean.

Conclusion
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Soil ecotoxicity
Earthworms
Table 154: Earthworm acute toxicity test: formulation (key study)
Earthworm (Eisenia fetida) acute toxicity test

Study type
Key study

Flag
BCS-CS55621 SC 20

Test Substance
Eisenia fetida (earthworm)

Test Species
LC50, NOEC and LOEC (14-day)

Endpoint
NOECmortality ≥1000 mg formultion/kg soil dw
LOECmortality >1000 mg formulation/kg soil dw
LC50 (estimated) >1000 mg formulation/kg soil dw

Value

Reference

Richter A. (2019a). Fluoxapiprolin (BCS-CS55621) SC 20 (20 g/L): Acute
toxicity to the earthworm Eisenia fetida in artificial soil. Test Facility: Bayer
AG, BAG-CS-EnSa-Testing, Alfred Nobelstrasse 50 40789 Monheim am
Rhein, Germany. Sponsor: Bayer AG, CropScience Division, Alfred
Nobelstrasse 50 40789 Monheim am Rhein, Germany. Study ID: E 310
05355-2. Report ID: EBTY0090

(6.3.1A-F-01-M669030-01-1)
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 207

Test Guideline/s
100, 178, 316, 562 and 1000 mg test item/kg dw soil

Dose Levels
None

Analytical measurements
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Yes

Validity criteria met
Adult earthworms (Eisenia fetida, 9-10 months old) were exposed to 100, 178,
316, 562 and 1000 mg test item /kg dw mixed into artificial soil containing
10% peat, at 20±2°C and a photoperiod: continuous (400-800 lux).

Study Summary
Mortality and biomass change were determined after 14 days. A toxic
standard was applied in a separate study and a control was included.
No mortality occurred in the control and in all the treatments.
Body weight reduction ranged from 0.24 to 4.70% in the treatments and was
not statistically significant relative to the control. Reduction in control was
0.53%.
The findings of the effects on mortality and growth of the earthworms
NOECmortality ≥ 1000 mg test item /kg soil dw
LOECmortality > 1000 mg test item/kg soil dw
LC50 (estimated) >1000 mg test item/kg soil dw

BCS-CS55621 SC 20 is not expected to be ecotoxic in the soil environment
based on a 14-day LC50 > 100 mg ai/kg (as per Schedule 6: Classification
criteria for ecotoxic substances, Hazardous Substances (Classification)
Notice 2017, under the Hazardous Substances and New Organisms Act
1996).

Conclusion
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Table 155: Earthworm reproduction test: formulation (key study)
Earthworm (Eisenia fetida) reproduction test

Study type
Key study

Flag
BCS-CS55621 SC 20 G

Test Substance
Eisenia fetida (earthworm)

Test Species
NOEC

Endpoint
reproduction: ≥1000 mg test item/kg dw artificial soil

Value

Reference

Richter A. (2019c). BCS-CS55621 SC 20 G: Effects on survival, growth and
reproduction on the earthworm Eisenia fetida tested in artificial soil. Test
Facility: Bayer AG, Crop Science Division, Environmental Safety-Testing,
Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Sponsor: Bayer Ag,
CropScience Division, 40789 Monheim, Germany. Study ID: E 312 05263-2.
Report ID: EBTY0093.

(7.2.35-M660703-01-1)
1

Klimisch Score
The maximum WHC was determined at the start of the study. In the sample
with the concentration 178 mg test item/kg a WHCmax of 62.21 % was
determined. The range set in the guideline is 40%-60%. This deviation did not
affect the study results as the validity criteria were met.

Amendments/Deviations
Yes

GLP
OECD Guideline 222

Test Guideline/s
18, 32, 56, 100, 178, 316, 562 and 1000 mg test item/kg dw artificial soil.
(nominal),

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
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Adult Eisenia fetida, 6-7 months old, 8 x 10 animals for the control group and
4 x 10 animals per test concentration of the treatment group, were exposed in
an artificial soil (with 10% peat content) to the nominal test concentrations of
18, 32, 56, 100, 178, 316, 562 and 1000 mg test item/kg dw artificial soil. The
test item was mixed into the soil. After 28 days the number of surviving adult
earthworms and their weight alteration was determined. Therefore, they were

Study Summary
removed from the artificial soil. After a further 28 days, the number of
offspring was determined. A temperature of 20 ± 2°C and a light regime of
400 – 800 lux, 16 h light and 8 h dark during the conduct of the study were
applied.
Observations and conclusions
Mortality
After 28 days of exposure, no mortality in the control group was observed. At
concentration 100 mg test item/kg dw soil 2.5% mortality occurred, no
mortality was observed at all the other concentrations.
NOEC related to mortality: ≥ 1000 mg test item/kg dw artificial soil
LOEC related to mortality: > 1000 mg test item/kg dw artificial soil
Effects on growth
No statistically significant effects for the growth relative to the control were
observed in any test item concentration.
NOEC related to growth: ≥ 1000 mg test item/kg dw artificial soil
LOEC related to growth: > 1000 mg test item/kg dw artificial soil
Effects on reproduction
No statistically significant differences concerning the number of juveniles
relative to the control were observed in any test item concentration up to and
including 1000 mg test item/kg dw artificial soil.
NOEC related to reproduction: ≥ 1000 mg test item/kg dw artificial soil
LOEC related to reproduction: > 1000 mg test item/kg dw artificial soil

NOECreproduction ≥1000 mg test item/kg dw artificial soil

Conclusion

Soil mites
Table 156: Springtail (Collembola) reproduction test: formulation (key study)
Collembola (Folsomia candida) reproduction test

Study type
Key study

Flag
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BCS-CS55621 SC 20

Test Substance
Folsomia candida (Collembolan species)

Test Species
NOEC and LOEC (28-days)

Endpoint
NOECmortality and reproduction ≥ 1000 mg formulation/kg dw artificial soil
LOECmortality and reproduction > 1000 mg formulation/kg dw artificial soil

Value

Reference

Larnaudie-Lopez, M.I. (2019a). BCS-CS55621 SC 20 (20 g/L): Influence on
mortality and reproduction of the collembolan species Folsomia candida
tested in artificial soil. Test Facility: Bayer AG, BAG-CS-EnSa-Testing, 40789
Monheim, Germany. Sponsor: Bayer AG, Crop Science Division, AlfredNobelStr. 50, 40789 Monheim, Germany. Study ID: E 314 05351-2. Report ID:
EBTY0094.

(6.3.1C-F-01-M662246-0-1)
1

Klimisch Score
none

Amendments/Deviations
Yes

GLP
OECD Guideline 232

Test Guideline/s
18, 32, 56, 100, 178, 316, 562 and 1000 mg test item/kg dw artificial soil
(nominal)

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
Ten collembolans (9-12 days old) per replicate (8 replicates for the control
group and 4 replicates for each treatment group) were exposed to control and
treatment. Concentrations of 18, 32, 56, 100, 178, 316, 562 and 1000 mg test
item/kg dw artificial soil were mixed into the artificial soil. During the study,
they were fed with granulated dry yeast. A temperature of 20 ± 2°C and a light
regime of 400 – 800 lux, 16h light:8h darkness during the conduct of the

Study Summary
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study was applied. The artificial soil contained: 75% fine quartz sand, 5%
Sphagnum peat, air dried and finely ground, 20% Kaolin clay.
Mortality and reproduction were determined after 28 days.
Observations
Mortality
In the control group, 12.5% of the adult Folsomia candida died which is below
the allowed maximum of ≤ 20% mortality.
Concerning the mortality of the adult test organisms, statistical analysis
(Fisher’s Exact Binominal Test with Bonferroni Correction, one-sided-greater,
α = 0.05) revealed no significant difference between control and any
treatment group up to and including 1000 mg test item/kg dw artificial soil.
Mortality ranged from 2.5% (highest rate) to 17.5% (100 mg test item/kg dw
soil). Therefore, the NOER and LOEC for mortality are higher than 1000 mg
test item/kg dw artificial soil.
Reproduction
Concerning the number of juveniles, statistical analysis (Bonferroni-Welsh
ttest, one-sided smaller, α = 0.05) revealed no significant difference between
control and any treatment group up to and including 100 mg test item/kg dw
artificial soil.
Therefore, the NOEC and LOEC for reproduction are higher than 1000 mg
formulation /kg dw artificial soil.

BCS-CS55621 SC 20 is not considered ecotoxic in the soil environment since
all endpoints are > 100 mg/kg (as per Schedule 6: Classification criteria for
ecotoxic substances, Hazardous Substances (Classification) Notice 2017,
under the Hazardous Substances and New Organisms Act 1996).

Conclusion

Table 157: Soil mite reproduction test: formulation (key study)
Soil mite (Hypoaspis aculeifer) reproduction test

Study type
Key study

Flag
BCS-CS55621 SC 20 G

Test Substance
Hypoaspis aculeifer (soil mite)

Test Species
NOEC, LOEC (14-day)

Endpoint
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Adult mortality and reproduction
NOEC ≥1000 mg test item/kg dw artificial soil
LOEC >1000 mg test item/kg dw artificial soil

Value

Reference

Larnaudie-Lopez, M.I. (2019c). BCS-CS55621 SC 20 G: Influence on
mortality and reproduction of the soil mite species Hypoaspis aculeifer tested
in artificial soil. Test Facility: Bayer AG, BAG-CS-EnSa-Testing, 40789
Monheim, Germany. Sponsor: Bayer AG, Crop Science Division, AlfredNobelStr. 50, 40789 Monheim, Germany. Study ID: E 428 05350-7. Report ID:
EBTY0096.

(6.5.2A-F-01-M-662240-01-1)
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 226

Test Guideline/s
18, 32, 56, 100, 178, 316, 562 and 1000 mg test item/kg dw artificial soil
(nominal)

Dose Levels
None

Analytical measurements
Yes

Validity criteria met

Study Summary

NOVEMBER 2021

Ten adult, fertilized female Hypoaspis aculeifer per replicate (8 replicates for
the control group and 4 replicates for each treatment group) were exposed to
control and treatments. Concentrations of 18, 32, 56, 100, 178, 316, 562 and
1000 mg test item/kg dw artificial soil were mixed into the artificial soil. During
the test, the Hypoaspis aculeifer were fed with nematodes bred on watered
oat flakes. During the study, a temperature of 20 ± 2°C and a light regime of
400 – 800 Lux, 16 h light:8 h dark were applied. The artificial soil was
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prepared with the following constituents (percentage distribution on dw
basis): 75% fine quartz sand, 5% Sphagnum peat, air dried and finely
ground, 20% Kaolin clay.
After a period of 14 days, the surviving adults and the living juveniles were
extracted by applying a temperature gradient using a MacFadyen-apparatus.
Extracted mites were collected in a fixing solution (20% ethylene glycol, 80%
deionised water; 2 g detergent/L fixing solution were added). All Hypoaspis
aculeifer were counted under a binocular.
Observations
Mortality
In the control group, 2.5 % of the adult Hypoaspis aculeifer died which is
below the allowed maximum of ≤ 20 % mortality. Concerning the mortality of
the adult test organisms, statistical analysis (Fisher´s Exact Binomial Test
with Bonferroni Correction, one-sided greater, α = 0.05) revealed no
significant difference between control and any treatment group up and
including 1000 mg test item/kg dw artificial soil.
Therefore, the NOEC for mortality is ≥1000 mg test item/kg dw artificial soil.
The Lowest-Observed-Effect-Concentration (LOEC) for mortality is >1000 mg
test item/kg dw artificial soil.
Reproduction
Concerning the number of juveniles, statistical analysis (William’s t-test,
onesided smaller, α = 0.05) revealed no significant difference between control
and any treatment group up and including 1000 mg test item/kg dw artificial
soil. Therefore, the NOEC for reproduction is ≥1000 mg test item/kg dw
artificial soil. The LOEC for reproduction is >1000 mg test item/kg dw artificial
soil.

BCS-CS55621 SC 20G is not considered ecotoxic in the soil environment
since all endpoints are > 100 mg/kg (as per Schedule 6: Classification criteria
for ecotoxic substances, Hazardous Substances (Classification) Notice 2017,
under the Hazardous Substances and New Organisms Act 1996).

Conclusion

Soil microflora Nitrogen transformation
Table 158: Nitrogen transformation test: formulation (key study)
Nitrogen transformation test

Study type
Key study

Flag
BCS-CS55621 SC 20G

Test Substance
NA

Endpoint
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No unacceptable effects at an application rate of 13.99 mg
formulation/kg soil (10 L formulation/ha)

Value

Reference

Schulz, L. (2019a). Fluoxapiprolin SC 20 (20 g/L): Effects on the
activity of soil microflora (Nitrogen transformation test). Test
Facility: BioChem agrar, Labor für biologische und chemische
Analytik GmBH, Kupferstraße 6, 04827 Machern OT Gerichshain,
Germany. Sponsor: Bayer AG, Crop Science Division, AlfredNobel-Str. 50, 40789 Monheim, Germany. Study ID: 1948
SMN0016. Report ID: EBTY0098

(6.3.2A-02-M664662-01-1)
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 216

Test Guideline/s
1.40 mg test item/kg soil dw and 13.99 mg test item/kg soil dw
(nominal). Application rates were equivalent to 1 L test item/ha and
10 L test item/ha.

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
A loamy sand soil (DIN 4220) was exposed for 28 days to 1.40 mg
test item/kg soil dw and 13.99 mg test item/kg soil dw. Application
rates were equivalent to 1 and 10 L test item/ha. The nitrogen
transformation was determined in soil enriched with Lucerne meal
(concentration in soil 0.5%). NH4-nitrogen, NO3- and NO2-nitrogen

Study Summary
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were determined by an Autoanalyzer at different sampling intervals
(0, 7, 14 and 28 days after treatment).
The test item BCS-CS55621 SC 20 G caused temporary inhibitions
of the daily nitrate rate at the tested concentrations of 1.40 and
13.99 mg test item/kg soil dw at time interval 7-14 days after
application. However, no adverse effects on nitrogen transformation
in soil could be observed at both tested concentrations at the end of
the test, 28 days after application (time interval 14-28). Differences
from the control of -6.5% (test concentration 1.40 mg test item/kg
soil dw) and -2.5% (test concentration 13.99 mg test item/kg soil
dw) were measured at the end of the 28-day incubation period (time
interval 14-28).
BCS-CS55621 SC 20G caused no adverse effects (difference to
control < 25%, OECD 216) on the soil nitrogen transformation
(expressed as NO3-N-production) at the end of the 28-day
incubation period. The study was performed in a field soil at
concentrations up to 13.99 mg test item/kg soil dw, which are
equivalent to application rates up to10 L.

BCS-CS55621 SC 20G caused no adverse effects (deviation from
control < 25%, OECD 216) on the soil nitrogen transformation
(expressed as NO3-N-production) at the end of the 28-day
incubation period.

Conclusion
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Carbon transformation
Table 159: Carbon transformation test: formulation (key study)
Carbon transformation test

Study type
Key study

Flag

BCS-CS55621 SC 20G

Test Substance

NA

Endpoint
No unacceptable effects at an application rate of 13.99 mg formulation/kg soil
(10 L formulation/ha)

Value

Reference

Schulz, L. (2019c). Fluoxapiprolin SC 20 (20 g/L): Effects on the activity of soil
microflora (Carbon transformation test). Test Facility: BioChem agrar,
Labor für biologische und chemische Analytik GmBH, Kupferstraße 6, 04827
Machern OT Gerichshain, Germany. Sponsor: Bayer AG, Crop Science
Division, Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Study ID: 1948
SMC 0002. Report ID: EBTY0271.

(6.3.2A-01-M664661-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP

OECD Guideline 217

Test Guideline/s
0.11 mg test item/kg soil dw and 0.53 mg test item/kg soil dw (nominal).
Application rates were equivalent to 0.0796 kg test item/ha and 0.3981 kg
test item/ha.

Dose Levels

None

Analytical measurements
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Yes

Validity criteria met
A loamy sand soil (DIN 4220) was exposed for 28 days to 1.40 mg test
item/kg soil dw and 13.99 mg test item/kg soil dw. Application rates were
equivalent to 1 and 10 L test item/ha. Determination of carbon transformation
in soil was performed after addition of glucose. A respirometer system was
used to determine the O2 consumption over a period of maximum 12 hours at
different sampling intervals (0, 7, 14 and 28 days after treatment).

Study Summary

No adverse effects of fluoxapiprolin SC 20 on carbon transformation in soil
were observed at both test concentrations (1.40 and 13.99 mg/kg soil dw)
after 28 days.
Differences from the control of +2.3 % (test concentration 1.40 mg test
item/kg soil dw) and -0.4 % (test concentration 13.99 mg test item/kg soil dw)
were measured at the end of the 28-day incubation period.
fluoxapiprolin SC 20 caused no adverse effects (deviation from control <
25%, OECD 217) on the soil carbon transformation (measured as
O2consumption) at the end of the 28-day incubation period.
The study was performed in a field soil at concentrations up to 13.99 mg test
item/kg soil dw, which are equivalent to application rates up to 10 L test
item/ha.

Fluoxapiprolin SC 20 caused no adverse effects (deviation from control <
25%, OECD 217) on the soil carbon transformation (measured as
O2consumption) at the end of the 28-day incubation period.

Conclusion
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Non-Target Plants Seedling emergence
Table 160: Tier I seedling emergence test: formulation (key study)
Seedling emergence test (Tier I, ten species, single dose)

Study type
Key study

Flag

BCS-CS55621 SC 20 g/L

Test Substance
Beta vulgaris (sugar beet), Brassica napus (oilseed rape winter), Cucumis
sativus (cucumber), Glycine max (soybean), Helianthus annuus (sunflower),
Solanum lycopersicum (tomato), Allium cepa (onion), Hordeum vulgare
(winter barley), Triticum aestivum (winter wheat) and Zea mays (corn)

Test Species

Not applicable

Endpoint
No effects ≥25% at a rate of 150 g ai/ha.
NOER: 150 g ai/ha (ie no significant effects observed for survival, shoot dry
weight, shoot length and phytotoxicity).

Value

Reference
(6.3.3A.1-1/01-M656560-021)

Köhler, P. (2019). Effects on the seedling emergence and growth of ten
species of non-target terrestrial plants (Tier 1) fluoxapiprolin SC 20 (20 g/L).
Test Facility: Bayer AG, Crop Science Division, BAG-CS-EnSaEcotoxicology, 65926 Frankfurt am Main, Germany. Sponsor: Bayer AG,
Crop Science Division, BAG-CS-RD-RS-EnSa-ETX, 65926 Frankfurt am
Main, Germany. Study ID: SE18/039. Report ID: EBTY0085.

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
OECD Guideline 208
OCSPP 850.4100

Test Guideline/s
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Single rate: 150 g ai/ha of BCS-CS55621 SC 20 g/L

Dose Levels

None

Analytical measurements

Yes

Validity criteria met
A total of 10 species, 6 dicotyledonous and 4 monocotyledonous species, were
tested in this seedling emergence and growth test representing 8 plant families.
The seeds were sown on the day of the application of the test item to the soil
surface in 15 cm pots (filled with approx.1.2 L soil). The used soil was a silt
loam.
Planting density included 2 or 4 seeds per pot, with 20 or 10 replicate pot
replicate pots, respectively, for a total of 40 seeds per treatment level.
The single rate 150 g ai/ha of BCS-CS55621 SC 20 g/L was applied once at
test initiation to the soil surface using a calibrated laboratory track sprayer at a
volume rate of 200 L/ha. Control pots were sprayed with 200 L/ha of deionized
water.
Following application, the pots with plants were maintained under greenhouse
conditions, natural daylight was supplemented by artificial lighting The
temperature was regulated to maintain 19°C to 31°C during the light cycle (16
h) and 14°C to 26°C during the dark cycle (8 h). The relative humidity was
regulated to maintain 55 to 85%.
The control pots of each species were observed daily for the number of
seedlings emerged until 50% of the seedlings had emerged (= day 0).
Assessments were made individually for each species on this day (= day 0) and
7, 14 and 21 days post-emergence of 50% of the control seedlings. On day 0, 7
and 14, only plant emergence, survival and visual phytotoxicity were recorded.
Final assessments (21 days post-emergence of 50% of the control seedlings)
were made for emergence, plant survival, visual phytotoxicity, plant growth

Study Summary
stage, shoot length and shoot dw.
Statistical analysis of emergence, survival, shoot length and shoot dw data was
carried out with the Mann-Whitney-U-Test (one-sided smaller; p ≤ 0.05),
included in ToxRat statistics.
Findings
All species in this study met the validity criteria for seedling emergence (at least
70%) and survival (at least 90%) in the controls. There was no visible
phytotoxicity, and normal growth occurred in the controls of the ten species
tested. The control plants of each species showed normal variation in growth,
plant development and morphology. The environmental conditions during the
test time were kept identical within each species. The pots used for all species
of this study were filled in equal manner with the same soil.
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The analysis of BCS-CS55621 content in the initial test item stock solution
revealed measured concentrations of 98% of nominal.
The results are summarised in the table below.
Crop

Emergen

Survival Shoot

Shoot

Phytotoxi ce

length

city (%inhibiti

(%inhibiti

dry

on)

(%inhib (%) on) (%inhibi ition)

weight

tion)
Beta

NOVEMBER 2021

5.3

0.0

9.7

-0.2

2.5 vulgaris
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Vegetative vigour
Table 161: Vegetative vigour test: formulation (key study)
Vegetative vigour test

Study type
Key study

Flag

BCS-CS55621 SC 20 g/L

Test Substance
Beta vulgaris (sugar beet), Brassica napus (oilseed rape winter), Cucumis
sativus (cucumber), Glycine max (soybean), Helianthus annuus (sunflower),
Solanum lycopersicum (tomato), Allium cepa (onion), Hordeum vulgare
(winter barley), Triticum aestivum (winter wheat) and Zea mays (corn)

Test Species

NOER

Endpoint
150 g ai/ha (ie no significant effects observed for survival, shoot dry weight,
shoot length and phytotoxicity

Value
Köhler, P. (2020). Effects on the vegetative vigour of ten species of nontarget
terrestrial plants (Tier 1)- Fluoxapiprolin SC 20 (20 g/L). Test Facility:

Reference
(6.3.3B.1-01-M-656578-03-1)

Bayer AG, Crop Science Division, BAG-CS-EnSa-Ecotoxicology, 65926
Frankfurt am Main, Germany. Sponsor: Bayer AG, Crop Science Division,
BAG-CS-RD-RS-EnSa-ETX, 65926 Frankfurt am Main, Germany. Study ID:
VV18/040. Report ID: EBTY0088.

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
OECD Guideline 227
OCSPP 850.4150

Test Guideline/s

150 g ai/ha

Dose Levels
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None

Analytical measurements

Yes

Validity criteria met
A total of 10 species, 6 dicotyledonous and 4 monocotyledonous species
were tested in this vegetative vigour test representing 10 plant families. The
plants were grown in a greenhouse in 15 cm pots (filled with 369approx. 1.2 L
soil). The used soil was a silt loam.

Study Summary
Planting density included 2 or 4 plants per pot with 16 or 8 replicate pots, respectively, for a total of 32 plants per
treatment level.
The plants were treated at the 2-4 leaf stage with a single application rate and a water control.
The stock and application solutions were prepared in the laboratory and transported to the application site
immediately before application.
The single rate 150 g ai/ha of fluoxapiprolin SC 20 (20 g/L) and the control (deionized water) were sprayed onto
the foliage of plants using a calibrated laboratory track sprayer at a volume rate of 200 L/ha.
Following application, the pots with plants were maintained under greenhouse conditions, natural daylight was
supplemented by artificial lighting. The temperature was regulated to maintain 19°C to 31°C during the light cycle
(16 h) and 14°C to 26°C during the dark cycle (8 h). The relative humidity was regulated to maintain 55% to 85%.
Assessments were made 7, 14 and 21 days after application. On day 7 and 14, only plant survival and visual
phytotoxicity were recorded.
Final assessments (21 DAT) were made for plant survival, visual phytotoxicity, plant growth stage, shoot length
and shoot dw.
Statistical analyses of the data were performed for survival, shoot length and shoot dw, using Mann-Whitney-UTest included in ToxRat statistics.
Findings:
The germination rate of the seeds used in this study was ≥ 70%.
All plant species in this study met the validity criterion for survival in the controls (at least 90%). There was no
visible phytotoxicity, and normal growth occurred in the controls of the ten species tested. The control plants of
each species showed normal variation in growth, plant development and morphology. The environmental
conditions during the test time were kept identical within each species. The pots used for all species of this study
were filled in equal manner with the same soil.
The analysis of fluoxapiprolin content in the initial test item stock solution revealed measured concentrations of
98% of nominal.
No adverse effects on the growth stage development in comparison to the control were observed for any of the
ten species tested. All plant species tested exhibited normal variation in the growth stage development.
In a few cases slight phytotoxic symptoms were observed for Solanum lycopersicum (1.9%, stunting). There was
no phytotoxic effect observed for any other plant species tested at the final assessment.
There was a slight effect on survival observed for Allium cepa (3.1%) in comparison to the control. All other
species showed no negative effect for survival at the end of the test time in comparison to the control.
None of the slight shoot length reductions recorded was statistically significant. Compared to the controls shoot
length was reduced by 2.1%, 3.5%, 0.6%, 1.9% and 1.2% for Glycine max, Solanum lycopersicum, Allium cepa
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and Hordeum vulgare and Triticum aestivum, respectively. For all other plant species, no reduction of shoot
length was determined.
None of the shoot dry weight reductions observed was statistically significant.
Compared to the controls shoot dry weight was reduced by 3.4%, 5.0% and
0.2% for Cucumis sativus, Solanum lycopersicum and Triticum aestivum,
respectively. For all other plant species, no reduction of shoot dry weight was
observed compared to the control plants.

No adverse effects on survival, visual phytotoxicity, growth stage
development, shoot length and shoot dw above the 25% effect level at the
test item rate of 150 g ai/ha were observed for any of the ten non-target
terrestrial plant species tested under greenhouse conditions.
NOER = 150 g ai/ha

Conclusion

Terrestrial invertebrates Pollinators Honey bees Acute toxicity - adult
Table 162: Acute oral and contact toxicity to honey bees: formulation (key study)
Acute oral and contact toxicity to honey bees

Study type
Key study

Flag

BCS-CS55621 SC 20G

Test Substance

Apis mellifera L. (Honey bee)

Test Species

LD50 (contact and oral)

Endpoint
Contact LD50 (48 h) >100.0 μg ai/bee
Oral LD50 (48 h) = 42.3 μg ai/bee

Value

Reference

Steidl S. (2019). BCS-CS55621 SC 20G Effects (acute contact and oral) on
honey bees (Apis mellifera L.) in the laboratory- final report. Test Facility:
Institut für Biologische Analyytik und Consulting IBACON GmbH. Sponsor:
Bayer CropScience AG, CropScience Division, Alfred Nobel Str. 50, 40789
Monheim am Rhein, Germany. Study ID: 123691035. Report ID: EBTY0063

(6.5.1A.2_F_01_M-652539)

1

Klimisch Score
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None

Amendments/Deviations

Yes

GLP

OECD 213 and 214
OCSPP 850.3020
Directive 2003-1 (Canada PMRA)
Regulation EC no 1107/2009

Test Guideline/s
100.0 μg ai per bee (single dose) by topical application (contact limit test)

Dose Levels

186.3, 147.3, 97.2, 68.8, 44.0 μg ai per bee (single dose) by feeding (oral limit
test, value based on the actual intake of the test item).

None

Analytical measurements

Yes

Validity criteria met
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Under laboratory conditions 50 worker bees were exposed for 48 hours to a
single dose of 100.0 μg ai per bee by topical application (contact limit test).
For 96 hours 30 worker bees to a single dose of 44.0, 68.8, 97.2, 147.3 and
186.3 μg ai per bee by feeding (oral limit test, value based on the actual
intake of the test item). In addition, a water control group and a toxic
reference were included.
Observations Contact
Test:
At the end of the contact toxicity test (48 hours after application), there was no
mortality at 100.0 μg ai/bee. In the water control group 6% mortality occurred.
No behavioural abnormalities could be observed during the entire test.
Oral Test:
In the oral toxicity test, mortality occurred in all dose levels. Actual oral doses
of 186.3, 147.3, 97.2, 68.8 and 44.0 µg ai/bee resulted in mortality of 100,
100, 83.3, 90.0 and 50 % at the end of the test (96 hours after application).
No mortality occurred in the control group. During the 4 hours assessment
and all further assessments until test end behavioural impairments such as
dis-coordinated movement and moribundity were observed in all dosing
groups in a time and dose related pattern.
The contact LD50 (48 h) was > 100.0 μg ai/bee. The oral LD50 (96 h) was 42.3
μg ai/bee.

Study Summary
BCS-CS55621 is not considered ecotoxic to terrestrial invertebrates based
on contact and oral LD50 > 25 μg ai/terrestrial invertebrate as per Schedule 6:
Classification criteria for ecotoxic substances, Hazardous Substances
(Classification) Notice 2017, under the Hazardous Substances and New
Organisms Act 1996).

Conclusion

Acute toxicity – larva
Table 163: Honey bee larval toxicity test: formulation (key study)
Honey bee larval toxicity test

Study type
Key study

Flag

BCS-CS55621 SC 20 (20 g/L)

Test Substance

Apis mellifera L. (Honey bee)

Test Species
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NOEC, NOED, ED50

Endpoint
NOEC = 126.4 mg BCS-CS55621/kg diet (6630 mg formulation/kg diet),
equivalent to a NOED of 20 μg BCS-CS55621/larva (1049 μg
formulation/larva) per developmental period.
ED50 =53.3 μg BCS-CS55621/larva per developmental period.

Value

Reference
(6.5.1D.2_F_1_M-674299-011)

Kleebaum K. (2019). BCS-CS55621 SC 20 (20 g/L) – Repeated exposure to
honey bee (Apis mellifera L.) larvae under laboratory conditions. Test
Facility: BioChem Agrar GmbH, Kupferstrasse 6, 04827 Machern OT
Gerichshain, Germany. Sponsor: Bayer AG, Crop Science Division, Alfred
Strasse 50, 40789 Monheim am Rhein, Germany. Study ID: 1948BLC 0030.
Report ID: EBTY0286.

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
OECD 239
US EPA OCSPP 850.SUPP

Test Guideline/s
31.6, 63.2, 126.4, 252.8 505.7 mg ai/kg diet, nominal cumulative
dose of 5.0, 10.0, 20.0, 40.0, 80.0 μg ai/larva, nominal

Dose Levels

Yes, HPLC-MS/MS

Analytical measurements

Yes

Validity criteria met
The honey bee larvae (Apis mellifera L.) were exposed to repeated feeding
with BCS-CS55621 SC 20 (20 g/L) in a 22 day in vitro test

Study Summary
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First instar honey bee larvae of Apis mellifera L. were transferred from brood
combs to polystyrene grafting cells in 48-well cell culture plates 2 days
before the start of the exposure period. Target concentrations were 31.6,
63.2, 126.4, 252.8 505.7 mg ai/ kg diet (royal jelly and sugar solution) and
larvae were fed a cumulative dose of 5.0, 10.0, 20.0, 40.0, 80.0 μg ai./larva
on 4 consecutive days (D3-D6). Additionally, one untreated control group
and one reference item group (dimethoate) were included in the
experimental design. Each treatment group comprised 3 replicated including
12 larvae each.
The larval mortality was assessed from day 4 to day 8. The presence of
uneaten diet was qualitatively recorded at the end of the test on day 8.
Findings
Analytical
Mean recovery values of BCS-CS55621 in feeding diets ranged between 95
and 109%. Therefore, the endpoints were reported based on the nominal
cumulative doses. No residues of test item above the limit of detection (LOD
= 0.003 mg ai/kg) were found in any of the control samples.
Biological
On day 8, no larval mortality was observed in the control group. Larval
mortality in the reference item group was 97.2 % on day 8. In the test item
group larval mortalities were 13.9 %, 11.1 %, 0.0 %, 5.6 % and 0.0 %
following a treatment with a cumulative dose of 80.0, 40.0, 20.0, 10.0 and
5.0 μg ai/larva, respectively. On day 8, larvae treated with BCS-CS55621
showed no signs of abnormal development and the tested organisms had
consumed all diet.
In the final assessment on day 22, an adult emergence rate of 77.8 % was
determined for the honey bees in the control group. In the test item treated
group, the adult honey bees emerged at rates of 22.2 %, 55.6 %, 61.1 %,
72.2 % and 75.0 % exposed to a cumulative dose of 80.0, 40.0, 20.0, 10.0
and 5.0 μg ai/larva, respectively, during the larval stages. On day 22, larvae
treated with 80.0 and 40.0 μg ai/larva showed an emergence rate which was
statistically significantly different compared to the control. The statistical
evaluation of the adult emergence rate was done using absolute mortality
data of the final assessment on day 22.
The cumulative NOED was 20 µg ai/larva and the LOED was 40 µg ai/larva.
The corresponding NOEC and LOEC were determined to be 126.4 mg ai/kg
diet and 252.8 mg ai/kg diet, respectively.
The ED50, ED20 and ED10 values (based on adult emergence) were
calculated to be 53.3, 21.6 and 12.7 µg ai/larva, respectively. The
corresponding EC50, EC20 and EC10 values were calculated to be 336.8,
136.5 and 80.5 mg ai/kg diet, respectively.

NOEC = 126.4 mg BCSCS55621/kg diet (6630 mg formulation/ kg diet),
equivalent to a NOED of 20 μg BCS-CS55621/larva (1049 μg
formulation/larva) per developmental period.

Conclusion
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Semi-field tests
Table 164: Honey bee toxicity test under semi-field conditions: formulation (key study)
Honey bee toxicity test under semi-field conditions

Study type
Key study

Flag

BCS-CS55621 SC 20 (20 g/L)

Test Substance

Apis mellifera L. (Honey bee)

Test Species

NA

Endpoint

NA

Value
Schoening R. Paulsen M. (2019). Analytical phase report- BCS-CS55621 SC
20 (20 g/L) Toxicity testing on honey bees (Apis mellifera L.) under semi-field
conditions in Germany in 2019. Test Facility: Bayer AG, Crop Science
Division, Huma Safety-residue Analysis, Alfred Nobel Str. 50, 40789
Monheim am Rhein, Germany. Sponsor: Bayer AG, Crop Science Division,
Alfred Nobel Str. 50, 40789 Monheim am Rhein, Germany. Study ID:
144221037. Report ID: EBTY0284.

Reference
(6.5.1H.2-F-01-M675504-01-1
(analytical phase) and
6.5.1H.2-F-02.M-675887-021)

Tanzler V. Schabio S. (2020) 1st final report amendment - BCS-CS55621 SC
20 (20 g/L) Toxicity testing on honey bees (Apis mellifera L.) under semi-field
conditions in Germany- tunnel test. Test Facility: Bayer AG, BAG-HTSCHSSCR-RM, Alfred Nobel Str. 50, 40789 Monheim am Rhein, Germany.
Sponsor: Bayer AG, Crop Science Division, Alfred Nobel Str. 50, 40789
Monheim am Rhein, Germany. Study ID: 144221037. Report ID: EBTY0284.

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
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OECD/EPPO 170

Test Guideline/s

20 g ai/ha twice

Dose Levels

Yes

Analytical measurements

Yes

Validity criteria met

NOVEMBER 2021

Page 419 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

Honey bees (Apis mellifera carnica L.); small bee colonies, maintained
according to normal beekeeping practice, containing 11 combs with honey,
pollen and brood. The preliminary brood check indicated healthy colonies,
with all brood stages present and a sufficient amount of pollen and honey to
guarantee colony viability. The mean strength of the colonies per treatment
group, three days before the application, was similar and ranged between
7031 and 7178 adult bees per colony.
The test was conducted under forced/confined exposure conditions (tunnel),
in order to assess potential effects of fluoxapiprolin SC 20 on honey bees and
honey bee colonies under semi-field conditions. Four tunnels for each
treatment group were set up on a ca. 80 m² plot of Phacelia tanacetifolia.
Small bee colonies were introduced to the tunnels two days before the
application of the test item, the control and reference item. One honey bee
colony was used per tunnel.
The following application scenarios were performed:
•
four tunnels were treated twice with the test item at 20 g ai/ha
(corresponding to 1.042 kg product/ha) once in the evening (no bees present)
and once the following day while honey bees were actively foraging during
day time and full flowering of the crop;
•
four tunnels (with one colony per tunnel) were treated with tap water
(serving as controls) during full flowering of the crop while honey bees were
actively foraging during day time;

Study Summary

•
four tunnels (with one colony per tunnel) were treated with a
reference item during full flowering of the crop while honey bees were actively
foraging (ai dimethoate, 1.12 L BAS 152 11 L/ha).
In the evening after the 7th day of exposure following DDA0, all bee colonies
including dead-bee traps were removed from the respective tunnels and
placed at a monitoring location with no main flowering, bee attractive crops.
In addition, three “residue tunnels” with one colony per tunnel were assigned
for the exclusive monitoring of residues in bee-collected nectar and pollen in
the test item treatment group replicates (T-5, T-6 and T-7) of this study. These
tunnels were treated twice with the test item: once at 20 g ai/ha in the evening
(without honey bees present) and on the following day at 20 g ai/ha during full
flowering of the crop while honey bees were actively foraging during daytime.
Sampling was performed after the second application at DDA0 (approx. 2
hours after the last application) and on DDA1. Foraging honey bees were
used as sampling device for nectar and pollen for subsequent BCS-CS55621
residue analysis.
In addition to the nectar and pollen samples the spray solutions used for the
applications were analysed to verify application and exposure of the bees.
Duplicate samples of the spray solutions were sampled out of the spray tank
shortly before start of each application. Apart from the spray solutions of the
three “residue tunnels” (T-5 - T-7), the spray solutions of the four tunnels used
for the biological examinations were analysed (T- 1 − T-4) for their
concentration of BCS-CS55621.
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Samples were shipped deep-frozen on 2019-08-28 and arrived on the same
day at the Laboratory for Sampling in good and deep-frozen conditions. All
samples were stored thereafter deep-frozen at ≤-20 C in a freezer until
residue analysis.
Residue analysis of BCS-CS55621 in bee-relevant matrices and in the spray
solutions was performed by using High Performance Liquid Chromatography
(HPLC), coupled with electrospray and mass spectrometry (MS/MS)
detection.
The method validation was done with a set of validation recoveries (one
control sample, at least 3 repetitions each at two fortification levels) at LOQ
(0.01 mg/kg) and at 100-fold LOQ level (1.0 mg/kg) for nectar, at LOQ
(0.01 mg/kg) and at 1000-fold LOQ level (10 mg/kg) for pollen and at LOQ
(0.01 mg/kg) and at 5000-fold LOQ level (50 mg/kg) for spray solution.
Additional concurrent recoveries were performed at 100 x LOQ (1.0 mg/kg)
for nectar, at 1000 x LOQ (10 mg/kg) for pollen and at the LOQ and 5000 x
LOQ (50 mg/kg) for spray solutions.
All results of the method validations were in accordance with the general
requirements for residue analytical methods; therefore, the employed method
validated successfully.
The average recoveries per fortification level were between 98 and 100% for
nectar, with relative standard deviations between 1.2 and 3.2%. The overall
mean recovery was 99% and the corresponding overall relative standard
deviation (RSD) was 2.4% (n = 7).
The average recoveries per fortification level were between 93 and 94% for
pollen, with relative standard deviations between 3.1 and 9.9%. The overall
mean recovery was 93% and the corresponding overall relative standard
deviation (RSD) was 6.2% (n = 7).
The average recoveries per fortification level were between 92 and 97% for
spray solution, with relative standard deviations between 1.5 and 4.9%. The
overall mean recovery was 95% and the corresponding overall relative
standard deviation (RSD) was 4.3% (n = 8).
Samples containing high analyte concentrations diluted until their
concentrations were within the linearity range of the corresponding
calibration curve.
Test parameters
Mortality of adult bees: 2 days before to 42 days after application (2 brood
cycles);
Behavioural abnormalities: 2 days before to 42 days after application (2
brood cycles);
Foraging activity of the bees: 2 days before to 7 days after application;
Colony assessments including assessment of brood status (food stores,
colony strength and hive populations): once before the application days on
DDA-2 and on DDA8, DDA14, DDA22, DDA28, DDA35 and DDA42.
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Test conditions
Natural field conditions. On the day of the test item evening application
(DDA1), the weather conditions were good and no rain occurred. On the day of the
control, reference item and second test item application (DDA0) during
daytime, the sky was clear, it was warm without any precipitation. In general,
during the tunnel exposure period (DDA-2 to DDA7), warm temperatures were
recorded and no rain occurred. During the exposure inside the tunnels, the
mean temperature was between 17.5 and 28.6 °C and no rain occurred. First
precipitation was recorded on DDA14 (2 mm) following DDA0. Afterwards, rain
was recorded on 9 occasions until the end of the trial (DDA42).
Statistics
Statistical evaluation was done for mortality, foraging activity and colony
strength using Shapiro-Wilk`s test (check for normal distribution), Levene`s
test (check for homogeneity of variance), Student or Welch t-test and
MannWhitney U-test (pairwise comparison), (software: TOX Rat
Professional, Version 3.2.1, ® ToxRat Solutions GmbH).
Findings Residues
In nectar the mean concentration ai was 0.056 mg/kg on DDA0 and <LOD on
DDA1.
In pollen the mean concentration ai was 2.2 mg/kg on DDA0 and 0.26 mg/kg
on DDA1.
In spray solution the mean concentration was 48.3 and 47.5 mg/kg for
biological assessment and residue analysis respectively on DDA-1 and 49.1
and 48.1 mg/kg for biological assessment and residue analysis respectively
on DDA0.
Mortality of the adult bees (worker bees)
Mortality of the pre-application phase in the control, test item and reference
item group were 54.9, 95.8 and 74.8 dead bees/colony/day, respectively.
This was not statistically significantly different compared to the water control.
Exposure phase in the tunnels (day 0 after application to day 7):
At start of foraging activity on DDA0, the honey bees in the test item
treatment group were exposed to residues of the first application of the test
item (DDA-1). Following this exposure, the mean mortality of 44.5 dead
bees/colony/day in the test item group was not statistically significantly
different compared to the water control (mean of 28.0 dead bees/colony/day)
at DDA0 before the second test item application during daytime (Student-t
test, pairwise comparison to the control, one-sided greater, α = 0.05).
After the daytime application of the water control and test item (DDA0), mean
mortality of adult bees in the test item and control group were similar and
very low (5.0 vs. 6.8 dead bees/colony/day in the control and the test item
group, respectively). Hence, this was not statistically significantly different
compared to the control (Student-t test, pairwise, one-sided greater, α =
0.05). On DDA5 the mean mortality of 43.0 dead bees/colony/day in the test
item group was statistically significantly different compared to the water
control with a lower mean mortality of 20.8 dead bees/colony/day (Student-t
test, pairwise comparison, one-sided greater, α = 0.05). However, this was
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considered to be within biological variance since the day wise comparison of
mean mortality levels were comparable between the test item and control
group during the exposure period inside the tunnels on the following days.
An overall evaluation of the mean mortality levels of the exposure days from
DDA0 to DDA7 resulted in no statistically significant differences when
compared to the control group (Student-t test, pairwise comparison,
onesided greater, α = 0.05). Average control mortality of adult bees during
the exposure phase (DDA0 to DDA7) was 34.8 dead bees/colony/day whilst
the average mortality in the test item group was 41.2 dead bees/colony/day.
In contrast, application of the reference item (dimethoate at a rate of 480
g/ha) resulted in a markedly increased number of dead bees found in the
traps and on the gauze strips during the assessments performed after the
daytime application on DDA0. Following the application, mortality in the
reference item group increased up to ca. 53 × the mortality levels of the
control group on day DDA0. The average mortality during the exposure
phase (DDA0 to DDA7) in the reference item group was markedly increased
with a mean mortality of 222.5 dead bees/colony/day. However, due to a
very high standard deviation, this did not result in a statistically significant
difference compared to the control group (34.8 dead bees/colony/day)
(Student-t test, pairwise comparison, one-sided greater, α = 0.05).
Phase outside the tunnels (day 8 after application to day 21 [1st brood
cycle]):
After the confined exposure phase inside the tunnels, a day wise comparison
from DDA8 to DDA21 did not indicate a statistically significant difference of
the test item mortality and the control mortality (Student-t test, pairwise
comparison, one-sided greater, α = 0.05).
Overall, the number of dead bees in the test item group was very low with a
mean of 6.3 dead bees/colony/day during the period from DDA8 to DDA21
after the test item treatments. This was comparable and accordingly not
statistically significant different to the control (6.9 dead bees/day/colony)
(Student-t test, pairwise comparison to the control, one-sided greater, α =
0.05).
The overall mortality of adult worker bees in the reference item group was
low (3.6 dead bees/day/colony) and thus, not statistically significantly
different compared to the mortality in the control group (6.9 dead
bees/day/colony) (Student-t test, pairwise comparison, one-sided greater, α
= 0.05).
Phase outside the tunnels (day 22 after application to day 42 [2 nd brood
cycle]):
The overall comparison from DDA22 to DDA42 (mean of 8.5 dead
bees/colony/day in the test item group and 7.6 dead bees/day/colony in the
control group, respectively) showed no statistically significant differences
(Student-t test, pairwise comparison, one-sided greater, α = 0.05). Overall a
day wise comparison of the mortality levels in the test item group to the
control group were very similar resulting in a mean of 19.0 dead
bees/colony/day in the test item group and 17.0 dead bees/colony/day in the
control group from DDA0 to DDA21 and a mean of 13.9 dead
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bees/colony/day in the test item group and 12.4 dead bees/colony/day in the
control group from DDA0 to DDA42, respectively. Both overall comparisons
resulted in no statistically significant differences (Student-t test, pairwise
comparison, one-sided greater, α = 0.05).
An overall comparison from DDA22 to DDA42 showed a mortality in the
reference item group of 5.4 dead bees/day/colony which was not significantly
different to the control group with a mortality of 7.6 dead bees/day/colony
(Student-t test, pairwise comparison, one-sided greater, α = 0.05).
Foraging Activity
Pre-application phase (DDA -2 to DDA-1):
The mean foraging activities from DDA-2 to DDA-1 were comparable in all
three treatment groups with 5.9, 6.3 and 5.1 bees/m²/day in the control, test
item and reference item group, respectively. No statistical differences were
found between the test item and reference item compared to the control
(Welch-t test, pairwise, two-sided, α = 0.05).
Exposure phase in the tunnels (Dda0 to DDA7):
At start of foraging activity on DDA0 and thus exposure to residues in the test
item group, the mean foraging activity in the test item group was comparable
to the control value (10.8 bees/m²/day and 13.9 bees/m²/day, respectively)
and not statistically significantly different compared to the control group
(Welch-t test, pairwise, one-sided smaller, α = 0.05). On DDA0, after the
second test item daytime application, the mean foraging activity of 12.9
bees/m²/day in the test item group showed also no statistically significant
difference compared to the mean foraging activity of 15.0 bees/m²/day in the
control group, respectively (Welch-t test, pairwise, one-sided smaller, α =
0.05).
Overall, from DDA0 to DDA7, mean foraging activities in the test item group
were comparable to the control values (14.4 bees/m²/day and 14.3
bees/m²/day, respectively), and thus not statistically significantly different
(Welch-t test, pairwise, one-sided smaller, α = 0.05).
After application of the reference item (dimethoate), the foraging activity was
statistically significantly reduced compared to the control group (Welch-t test,
pairwise, one-sided smaller, α = 0.05). The overall daily mean foraging
activity from DDA0 to DDA7 in the reference item group was 1.1
bees/m²/day.
Behavioural abnormalities
No behavioural abnormalities occurred in the test item treated group and in
the control group at any assessment day. The reference item caused
behavioural abnormalities (affected bees) during the assessments on DDA0.
Condition of the Colonies
Condition of the colonies was assessed over two complete brood cycles of
the honey bees (42 days; 2 × 21 days).
At the beginning of the trial all colonies assigned for the test were similar
according to the season. All queens (or eggs) and brood stages (eggs,
larvae and closed brood) were found in all colonies as an indication of
healthy colonies. Moreover, the amount of food reserves (uncontaminated
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nectar and pollen) was sufficient to ensure colony viability and brood status
but also allowed that enough space was available for exposure of the brood
to new food sources. In the evening on DDA7, all hives were relocated from
their tunnels to a monitoring site. In general, the test item treatment group
colonies developed in the same manner as the control colonies. Compared
to the control, a similar amount of brood was found during the assessments
with no indication of a test item related effect. All colonies exposed to the test
item remained vital with healthy brood. The amount of individual brood
stages (eggs, larvae and pupae) present in the colonies of the different
treatment groups fluctuated and was alternating in the different treatment
groups on the different assessment days. All queens and/or a sufficient
presence of eggs were found in the test item treated colonies during all
following brood checks indicating that the queens were alive and healthy.
There was no indication of any effect of the test item on the condition of the
bee colonies.
The colonies exposed to the reference item treatment group developed in a
similar manner compared to the control group even though a high amount of
dead bees were found during the first exposure days during the confined
period inside the tunnels.
Colony strength
The mean number of honey bees per colony in all treatment groups was
similar two days before the daytime application (DDA0) and did not differ
significantly compared to the control group (mean of 7031 to 7178 per
colony) (ANOVA, two-sided, α = 0.05). The subsequent development of the
colony strength among the colonies in the control and test item treatment
groups followed similar patterns. Following re-movement of the colonies from
the tunnels a short decrease was observed during the assessments on
DDA28 in the control and test item groups. But overall there was an increase
of colony strength observable and which was even stronger in the test item
group (175 %) compared to the control group (157 %) until test end at
DDA42 (= last assessment day after two brood cycles). No statistically
significant difference in the colony strength between the test item treated
colonies and the control colonies occurred at any assessment date (Studentt test, pairwise comparison to the control, one-sided smaller, α = 0.05).
Overall, no adverse effects of the test item on colony strength and population
development were observed throughout the study.
The development of the colony strength in the reference item group was also
comparable to the control group and no statistically significant differences
were detected on all assessment days after DDA0 until the last assessment
on DDA42 (Student-t test, pair-wise comparison to the control, one-sided
smaller, α = 0.05).
Conclusions
Overall, the mortality and foraging activity were comparable to the control
throughout the study duration and no effects of the test item on adult and
immature honey bees were observed. Behaviour of the bees, nectar- and
pollen storage as well as queen survival was not affected. There were no
observable effects on overall colony development, development of brood and
colony strength.
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Analytical verification confirmed that the spray solutions were prepared
correctly and confirmed that the honey bees were adequately exposed to the
test item.
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Based on the results of this study, it can be concluded that BCS-CS55621 SC
20 (20 g/L) does not adversely affect honey bee behaviour, brood
development, colony strength and queen survival when applied twice at a
rate of 20 g ai/ha, once in the evening after bee flight and once during
daytime and foraging activity on the following day, under the above described
conditions.

Conclusion
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Page 427 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

Bumble bees Acute toxicity - adult
Table 165: Acute oral and contact toxicity to bumble bees: formulation (key study)
Acute oral and contact toxicity to bumble bees

Study type
Key study

Flag

BCS-CS55621 SC 20

Test Substance

Bombus terrestris (Bumble bee)

Test Species

LD50 (contact and oral)

Endpoint
Contact LD50 (48 h) >100.0 μg ai/bee
Oral LD50 (48 h) >117.08 μg ai/bee

Value

Reference

Tanzler V. (2019) BCS-CS55621 SC 20 (20 g/L): effects (acute contact and
oral) on bumblebees (Bombus terrestris) in the laboratory-final report. Test
Facility: Ibacon GmbH, Arheilger Weg 17, Rossdorf, Germany. Sponsor:
Bayer AG, Cropscience Division, Alfred Nobel Strasse 50, 40789 Monheim
am Rhein, Germany. Study ID: 144221105. Report ID: EBTY0287

(M671752-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP

OCSPP 850.3020, 850 supp., OECD 246 and 247

Test Guideline/s
Contact: 19.75, 29.63, 44.44, 66.67, 100 μg ai per bumble bee by topical
application

Dose Levels
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Oral: 19.75, 29.63, 44.44, 66.67, 100 μg ai per bumble bee by feeding (actual
intake of the test item 22.01, 32.84, 46.87, 72.18, 117.08 μg ai per bumble
bee).
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None

Analytical measurements

Yes

Validity criteria met
Under laboratory conditions bumble bees were exposed for 48 hours to the
formulation BCS-CS55621 SC 20.

Study Summary
Acute contact toxicity of BCS-CS55621 SC 20 (20 g/L) to adult bumblebees was assessed by exposing 30
worker bumblebees (Bombus terrestris) to 100,
66.67, 44.44, 29.63, 19.75 μg ai per bumblebee dissolved in tap water containing 0.1 % v/v Triton X-100
(contact dose response test). Additional groups of 30 adult bumblebees each were assigned to either a water
control
(tap water containing 0.1 % v/v Triton X-100) or reference item (10 μg dimethoate/bumblebee) treatment group.
Mortality and sublethal effects were assessed at 4, 24 and 48 hours after treatment.
Acute oral toxicity of BCS-CS55621 SC 20 (20 g/L) to adult bumblebees was assessed by exposing 30 worker
bumblebees per treatment group to 100,
66.67, 44.44, 29.63 and 19.75 μg ai per bumblebee in 50 % w/v sucrose solution (oral dose response test).
These treatment dose values resulted in the mean oral doses of 117.08, 72.18, 46.87, 32.84 and 22.01 μg ai/
bumblebee, based on the actual mean intakes of the test item. In addition, 30 adult bumblebees each were
assigned to either a water control (tap water containing 50 % w/v sucrose solution) or reference item (mean
oral dose of
4.7 μg dimethoate/bumblebee) treatment group. Bumblebees which did not consume at least 80 % of the mean
food uptake per treatment group were excluded from the evaluation. Mortality and sub-lethal effects were
assessed at 4, 24 and 48 hours after treatment.
Observations Contact Test:
In the contact test a droplet of 5 μL containing the target dose levels of 100,
66.67, 44.44, 29.63 and 19.75 μg ai/ bumblebee was applied on the dorsal thorax of each exposed bumblebee.
At the end of the contact toxicity test (48 hours after application) 100, 66.67, 44.44, 29.63 and 19.75 μg
ai/bumblebee led to 0.0, 0.0, 0.0, 3.3 and 0.0 % mortality. No mortality occurred in the water control group (tap
water containing 0.1 % v/v Triton X-100).
No test item induced behavioural effects were observed at any time during the contact test. The contact target
dose level of the reference item of 10 μg dimethoate/bumblebee was applied on the dorsal thorax of each
exposed bumblebee. The mortality in the reference item treatment group was 96.7 % (48 hours after
application).
Oral Test:
In the oral test the target dose levels would have been achieved if exactly 40 mg treated feeding solution was
consumed by each exposed bumblebee. The mean food uptake was calculated considering all replicates per
treatment group. However, actual food uptake in the treatment groups ranged between 8 and 56 mg per
bumblebee. Bumblebees which did not consume at least 80 % of the mean food uptake per treatment group
were excluded from the derivation of the end points, as well as from the calculation of the actual mean oral
doses in the test and reference item treatment groups. This was done to avoid potentially overestimating the
final endpoints. The actual mean oral doses following this adjustment for non-feeding bumblebees were 117.08,
72.18, 46.87, 32.84 and 22.01 μg ai/ bumblebee. For the 117.08,
72.18, 46.87, 32.84 and 22.01 μg ai./ bumblebee test item treatment groups 12, 16, 21, 21 and 26 bumblebees
were considered for the evaluation,
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respectively. For the water control (50 % w/v sucrose solution) treatment group,
29 bumblebees were considered for the evaluation.
At the end of the oral toxicity test (48 hours after application) 117.08, 72.18,
46.87, 32.84 and 22.01 μg ai/ bumblebee led to 0.0, 6.3, 9.5, 4.8 and 0.0 %
mortality, respectively. No mortality occurred in the water control group (50 %
w/v sucrose solution). No test item induced behavioural effects were
observed at any time during the contact test.
The reference item target dose level of 4 μg dimethoate/bumblebee would
have been achieved if exactly 40 mg treated feeding solution was consumed
per bumblebee. Considering bumblebees with a food uptake of at least 80 %
of the mean food uptake the measured consumption corresponded to an
actual oral dose of 4.7 μg dimethoate/bumblebee. For the reference item
treatment group 26 bumblebees were considered for the evaluation. The
mortality in the reference item treatment group was 100.0 % (24 hours after
application).
The contact LD50 (48 h) was > 100.0 μg ai/bumblebee. The oral LD50 (48 h)
was > 117.08 μg ai/bee.

BCS-CS55621 SC 20 is not considered ecotoxic to terrestrial invertebrates
based on contact and oral LD50 > 25 μg ai/terrestrial invertebrate as per
Schedule 6: Classification criteria for ecotoxic substances, Hazardous
Substances (Classification) Notice 2017, under the Hazardous Substances
and New Organisms Act 1996).

Conclusion
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Non-target Arthropods Tier I – laboratory studies
Table 166: Toxicity to parasitoid wasp: formulation (key study)
Toxicity to the parasitoid wasp, glass plate

Study type
Key study

Flag
BCS-CS55621 SC 20 g/L

Test Substance
Aphidius rhopalosiphi (parasitoid wasp)

Test Species
LR50 and NOER

Endpoint
LR50 >60 g ai/ha.
NOER for mortality and reproduction ≥60 g ai/ha.

Value

Reference

Muller R.U. (2019a). Toxicity to the parasitoid wasp Aphidius rhopalosiphi
(Hymenoptera: Braconidae) using a laboratory test fluoxapiprolin SC 20 g/L.
Test Facility: Bayer AG, BAG-CS-EnSa-ecotoxicology, Industriepark Hochst,
65926 Frankfurt am Main, Germany. Sponsor: Bayer AG, Crop Science
Division, BAG-CS-RD-RS-EnSa-ETX, Industriepark Hochst, 65926 Frankfurt
am Main, Germany. Study ID: CW18/030. Report ID: EBTY0074.

(6.5.2A.2-F-02-M665850)
1

Klimisch Score
Yes, at the end of the reproduction phase the temperature increased to 22.4
oC for the duration of 3.5 hours. This did not affect the study results as all the
validity criteria were met.

Amendments/Deviations
Yes

GLP
Mead-Briggs et al. (2000)
Candolfi et al. (2001)

Test Guideline/s
6, 11, 19, 34 and 60 g ai/ha in 200 L (mean measured application rate: 206
L/ha)

Dose Levels
None

Analytical measurements
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Yes

Validity criteria met
Study Summary

The test item was applied on glass plates at rates of 6, 11, 19, 34 and 60 g
ai/ha in 200 L deionised water/ha using a calibrated laboratory track sprayer
(mean measured application rate: 206 L/ha). The effects of the test item on

the parasitoid wasp Aphidius rhopalosiphi were compared to those of a
deionised water treated control. A reference item (active ingredient:
dimethoate) applied at 0.05 g ai/ha in 200 L deionised water/ha was included.
Mortality of 60 adult wasps, not older than 48 h at study start (6 replicates
with 10 wasps (min. 5 females) per test group), was assessed 2, 24 and 48 h
after exposure (food = feeding solution which consisted of 3 parts of water +
1 part of honey).
The climatic test conditions during the study were 19.5 - 22°C temperature
and 60 - 84% relative humidity. The light/dark cycle was 16:8 h with a light
intensity range of 721-1573 Lux.
The ER50 value (lethal rate causing 50% effects on reproduction) was calculated
by Weibull model.
The computer programme SAS (Version 9.4) was used to perform the
statistical analyses.
Findings
After 48 h of the study, 3.3% of the wasps were found dead in the control
group. In the groups treated with 6, 19 and 34 g ai/ha 1.7% of the wasps
were dead. In the group treated with 11 g ai/ha 3.3 % of the wasps were
found dead and 6.7% of the wasp were dead in the test group treated with 60
g ai/ha. No statistically significant mortality was found in all rates
(Fisher’s Exact test, one-sided, α = 0.05). The corrected mortality in the 6, 11,
19, 34 and 60 g ai/ha rates was below 4.0%.
The reduction in reproductive success relative to the control at the 6, 11, 19
and 34 g ai/ha rates was 43.1%, 17.5%, -13.8% and 36.4%, respectively. In
the highest rate of 60 g ai/ha the reduction was 56.5%. The reduction in all
rates was not statistically significant compared to the control (Wilcoxon test;
one-sided, α = 0.05). Conclusions
The LR50 was estimated to be >60 g ai/ha. The NOER for mortality was ≥60 g
ai/ha.
The ER50 was calculated to be 59 g ai/ha. The NOER for reproduction was≥
60 g ai/ha.

Conclusion

LR50 >60 g ai/ha, ER50 was 59 g ai/ha and NOER for mortality and
reproduction ≥60 g ai/ha.

Table 167: Toxicity to predatory mite: formulation (key study)
Toxicity to predatory mite, glass plate

Study type

NOVEMBER 2021
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Key study

Flag
BCS-CS55621 SC 20 g/L

Test Substance
Typhlodromus pyri (predatory mite)

Test Species
LR50 and NOER

Endpoint
LR50 > 60 g ai/ha
NOER for mortality =34 g ai/ha

Value

Reference
(6.5.2A.2-F-03-M665961-011)

Muller R.U. (2019b). Toxicity to the predatory mite Typhlodromus pyri (Acari:
Phytoseiidae) using a laboratory test fluoxapiprolin SC 20 g/L. Test Facility:
Bayer AG, BAG-CS-EnSa-ecotoxicology, 65926 Frankfurt am Main, Germany.
Sponsor: Bayer AG, Crop Science Division, BAG-CS-RD-RSEnSa-ETX,
65926 Frankfurt am Main, Germany. Study ID: CW18/029.
Report ID: EBTY0082.

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
Blümel et al. (2000)
Candolfi et al. (2001)

Test Guideline/s
6, 11, 19, 34 and 60 g ai/ha in 200 L (mean measured application rate: 204
L/ha)

Dose Levels
None

Analytical measurements
Yes

Validity criteria met

Study Summary

NOVEMBER 2021

The test item was applied onto glass plates at rates of 6, 11, 19, 34 and 60 g
ai/ha in 200 L deionised water/ha using a calibrated laboratory track sprayer
(mean measured application rate: 204 L/ha). The effects of the test item on
the predatory mite Typhlodromus pyri were compared to those of a deionised
water treated control. A reference item (active ingredient: dimethoate) applied
at 5.0 g ai/ha in 200 L deionised water/ha was included.
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Mortality of 100 predatory mites, protonymphs at study start (5 replicates of 20
individuals per test group), was assessed 4 and 7 days after exposure by
counting the number of living and dead mites (food = pollen mixture, one part
birch:one part pine). The number of escaped mites was calculated as the
difference from the total number exposed. The reproduction performance of
the surviving mites in the control and those test item rates which showed a
corrected mortality <50% was then evaluated on day 7, 8, 11 and 14 after
application by counting the total number of offspring (eggs and larvae)
produced.
The climatic test conditions during the study were 23.5 - 25.5°C temperature
and 60 - 73% relative humidity. The light/dark cycle was 16:8 h with a light
intensity range of 357-819 Lux.
The computer programme SAS (Version 9.4) was used to perform the
statistical analyses.
Findings
The mortality/escaping rate in the control exposure units up to day 7 after
treatment was 11.0%.
In the higher test item rates of 60 g ai/ha, a statistically significantly different
mortality (25%, corrected 15.7%) compared to the control was found
(Fisher`s Exact test, one-sided). At the lower test item rates of 6, 11, 19, 34 g
ai/ha, a corrected mortality of 0, -5.6, 5.6, 6.7% has been observed,
respectively.
The LR50 was estimated to be >60 g ai/ha. The NOER for mortality was 34 g
ai/ha.
The ER50 was estimated to be >60 g ai/ha. The NOER for reproduction was
≥60 g ai/ha.
Conclusion

LR50 >60 g ai/ha and NOER for mortality = 34 g ai/ha

Fluoxapiprolin metabolites
Aquatic environment
Crustacean – acute toxicity
Table 168: Daphnia magna acute toxicity: metabolite (supportive study)
Daphnia magna acute toxicity test

Study type
Supportive study

Flag
BCS-CS55621-BCS-BP32808 (metabolite)

Test Substance
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Daphnia magna (water flea)

Test Species
48-hour EC50

Endpoint
40.8 mg pm/L (geometric mean measured)

Value

Reference

Neuhahn A. (2018). Daphnia sp acute immobilisation test with BCSCS55621BCS-BP32808. Test Facility: Currenta GmbH Co HG Analytik 51368
Leverkusen Germany. Sponsor: Bayer AG, BAG-HTS-CHS-SCR-Rm, 40789
Monheim, Germany. Study ID: 2017/0052/03.

(6.1.1D- M-7_M-64386201_1)
2, not all concentrations were analysed and two test concentrations were
calculated based on the recovery rate of the analysed concentrations.

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 202

Test Guideline/s
1.6, 3.1, 6.3, 12.5, 25, 50, 100 mg test item/L (nominal, purity 99.5%)
Corresponding to 1.6, 3.1, 6.3, 12.4, 24.9, 49.7, 99.5 mg pm/L

Dose Levels
HPLC-UV/VIS

Analytical measurements
Yes

Validity criteria met

Study Summary

NOVEMBER 2021

The study was performed to detect possible effects of BCS-CS55621BDMpyrazole (BCS-BP32808) on mobility of Daphnia magna caused by 48
hours
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of exposure in a semi-static laboratory test system, expressed as EC50 for
immobilisation.
Daphnia magna (1st instars < 24-h old, 4 x 5 animals per concentration) were
exposed to BCS-BP32808 to nominal concentrations of 1.6, 3.1, 6.3, 12.5,
25, 50, 100 mg test item /L.
The content of BCS-BP32808 in exposure media was measured for
verification of the test item concentrations. Mean measured concentrations
ranged from 85.2 to 87.5% of nominal concentrations in the freshly prepared
media and from 49.7 to 76.8% of nominal concentrations in the aged media
after 24 hours of exposure. Therefore, the results are based on geometric
mean concentrations of 1.06, 2.05, 4.16, 8.59, 17.2, 34.4 and 81.5 mg pm/L.
No residues of BCS-BP32808 were found in the control samples above the
limit of detection (0.146 mg test item/L).
Beside observed immobility (starting at a test concentration of 4.16 and up to
81.5 mg pm/L) no additional sublethal abnormalities were observed in the
control and up to the highest tested nominal concentration of 81.5 mg pm /L
within 48 hours of exposure. Percentage immobilisation was 5, 15, 35, 50
and 60% at the concentrations 4.16, 8.59, 17.2, 34.4, 81.5 mg pm/L
respectively.
The EC50 is determined to be 40.8 mg pm/L [CI 21.1-75.7].

EC50 = 40.8 mg pm/L (geometric mean measured)

Conclusion

NOVEMBER 2021

Page 436 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

Table
169

: Daphnia magna acute toxicity: metabolite (key study)
Daphnia magna acute toxicity test

Study type
Key study

Flag

BCS-CS55621-BCS-BP32808 (metabolite)

Test Substance
Daphnia magna (water flea)

Test Species
48-hour EC50

Endpoint
>100 mg pm/L (nominal)

Value
Seeland-Fremer A., Wagner Rivas V. (2019a). BCS-CS55621-BDM-pyrazole
(BCS-BP32808) Acute toxicity to Daphnia magna in a semi-static 48 hour
immobilisation limit test. Test Facility: Ibacon GmbH, Arheilger Weg 17,
Rossdorf, Germany. Sponsor: Bayer AG, Cropscience Division, Alfred Nobel
Strasse 50, 40789 Monheim am Rhein, Germany. Study ID:
140361220.Report ID: EBTY0250

Reference
(6.1.1D- M-6_M-67189901_1)

1

Klimisch Score

None

Amendments/Deviations
Yes

GLP
OECD Guideline 202
OCSPP 850.1010
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s

100 mg pm /L (nominal)

Dose Levels

NOVEMBER 2021
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HPLC-MS/MS

Analytical measurements
Yes

Validity criteria met
The study was performed to detect possible effects of BCS-CS55621BDMpyrazole (BCS-BP32808) on mobility of Daphnia magna caused by 48
hours of exposure in a semi-static laboratory test system, expressed as EC50
for immobilisation.
Daphnia magna (1st instars < 24-h old, 4 x 5 animals per concentration) were
exposed to BCS-BP32808 to nominal concentrations of 100 mg pm /L.

Study Summary

The content of BCS-BP32808 in exposure media was measured for
verification of the test item concentrations. Mean measured concentrations
ranged from 95 to105% of nominal concentrations. Therefore, the results are
based on the nominal concentrations.
No residues of BCS-BP32808 were found in the control samples above the
limit of detection (0.2 µg pm/L).
No treatment related effects were observed after 48 hours of exposure at the
highest tested concentration of 100 mg pm/L. Therefore, the EC 50 was > 100
mg pm/L, the NOEC was ≥ 100 mg pm/L and the LOEC was > 100 mg pm/L.

EC50 >100 mg pm/L (nominal)

Conclusion

NOVEMBER 2021
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Table
170

: Daphnia magna acute toxicity: metabolite (key study)
Daphnia magna acute toxicity test

Study type
Key study

Flag

BCS-CS55621-piperdine (BCS-DC21250, metabolite)

Test Substance
Daphnia magna (water flea)

Test Species
48-hour EC50

Endpoint
14.3 mg pm/L (nominal)

Value
Bebon R., Schneider C. (2019a). BCS-CS55621-piperdine (BCS-DC21250)
tested as BCS-CS55621-piperdine (HCl salt; BCS-CU97237) Acute toxicity to
Daphnia magna in a static 48 hour immobilisation limit test. Test facility:
Ibacon GmbH, Arheilger Weg 17, Rossdorf, Germany. Sponsor: Bayer AG,
Cropscience Division, Alfred Nobel Strasse 50, 40789 Monheim am Rhein,
Germany. Study ID: 140401220.Report ID: EBTYN553

Reference
(6.1.1D- M-1_M-67223502_1)

1

Klimisch Score

None

Amendments/Deviations
Yes

GLP
OECD Guideline 202
OCSPP 850.1010
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s
1.28, 2.82, 6.20, 13.6, 30.0 mg test item/L (nominal, corresponding with 1.24,
2.74, 6.03, 13.2, 29.2 mg pm/L)

Dose Levels

NOVEMBER 2021
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LC-MS/MS

Analytical measurements
Yes

Validity criteria met
The study was performed to detect possible effects of BCS-CS55621piperdine
(BCS-DC21250) tested as BCS-CS55621-piperdine (HCl salt; BCS-CU97237)
on mobility of Daphnia magna caused by 48 hours of exposure in a static
laboratory test system, expressed as EC50 for immobilisation.

Study Summary

Daphnia magna (1st instars < 24-h old, 4 x 5 animals per concentration) were
exposed to BCS-DC21250 to 1.28, 2.82, 6.20, 13.6, 30.0 mg test item /L
(nominal, corresponding with 1.24, 2.74, 6.03, 13.2, 29.2 mg pm/L)
The content of BCS-DC21250 in exposure media was measured for
verification of the test item concentrations. Mean measured concentrations
ranged from 94 to104% of nominal concentrations. Therefore, the results are
based on the nominal concentrations.
No residues of BCS-DC21250 were found in the control samples above the
limit of detection (0.03 µg test item/L).
After 48 hours of exposure no immobilisation of the test animals was
observed in the control and up to and including the test item concentration of
6.03 mg pure metabolite/L. At the concentration of 13.2 mg pure
metabolite/L, seven animals were immobile and 19 animals were immobile at
the highest tested concentration of 29.2 mg pure metabolite/L.
The EC50 was determined to be 15.5 mg pm/L (corresponding to 14.3 mg
BCS-DC21250). The NOEC was 6.03 mg pm/L (corresponding to 5.57 mg
DC21250/L).

EC50 = 14.3 mg pm/L (nominal)

Conclusion

NOVEMBER 2021
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Table
171

: Daphnia magna acute toxicity: metabolite (key study)
Daphnia magna acute toxicity test

Study type
Key study

Flag

BCS-CS55621-lactam (BCS-DA63612, metabolite)

Test Substance
Daphnia magna (water flea)

Test Species
48-hour EC50

Endpoint
>0.65 mg pm/L (initial measured)

Value
Bebon R., Schneider C. (2019b). BCS-CS55621-lactam (BCS-DA63612)
Acute toxicity to Daphnia magna in a static 48 hour immobilisation limit test.
Test facility: Ibacon GmbH, Arheilger Weg 17, Rossdorf, Germany. Sponsor:
Bayer AG, Cropscience Division, Alfred Nobel Strasse 50, 40789 Monheim
am Rhein, Germany. Study ID: 140391220.Report ID: EBTYN516

Reference
(6.1.1D- M-3_M-67223401_1)

1

Klimisch Score

None

Amendments/Deviations
Yes

GLP
OECD Guideline 202
OCSPP 850.1010
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s
6.25, 12.5, 25.0, 50.0, 100 mg test item/L (nominal, purity 98.6%)
Corresponding to 6.16, 12.3, 24.65, 49.398.6 mg pm/L.

Dose Levels

NOVEMBER 2021
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LC-MS/MS

Analytical measurements
Yes

Validity criteria met
The study was performed to detect possible effects of BCS-CS55621-lactam
(BCS-DA63612) on mobility of Daphnia magna caused by 48 hours of
exposure in a static laboratory test system, expressed as EC50 for
immobilisation.
Daphnia magna (1st instars < 24-h old, 4 x 5 animals per concentration) were
exposed to BCS-CS55621-lactam (BCS-DA63612) at concentrations 6.25,
12.5, 25.0, 50.0, 100 mg test item /L (nominal).

Study Summary

At the start of the study mean measured recoveries ranged from 0.6 - 0.7 %
of nominal values. After 48 hours the recoveries of the mean measured test
concentrations ranged between 98 - 102 % of the initial measured test
concentrations. Initial mean measured concentrations were 0.650, 0.320,
0.156, 0.0792 and 0.0399 mg p.m./L (corresponding to 0.659, 0.325, 0.159,
0.0803 and 0.0405 mg test item/L). The results are based on the initial mean
measured concentrations of pure metabolite.
No residues of BCS-DA63612 were found in the control samples above the
limit of detection (0.002 μg test item/L).
No treatment-related effects were observed up to and including the highest
test concentration of 0.650 mg p.m./L and no effects were observed in the
control as well.
The EC50 was determined to be higher than >0.65 mg pm/L.

EC50 >0.65 mg pm/L (initial measured)

Conclusion

NOVEMBER 2021
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Table
172

: Daphnia magna acute toxicity: metabolite (key study)
Daphnia magna acute toxicity test

Study type
Key study

Flag

BCS-CS55621-desmesyl (BCS-CS15122, metabolite)

Test Substance
Daphnia magna (water flea)

Test Species
48-hour EC50

Endpoint
>3.90 mg pm/L (geometric mean measured)

Value
Bebon R., Schneider C. (2019c). BCS-CS55621-desmesyl (BCS-CS15122)
Acute toxicity to Daphnia magna in a static 48 hour immobilisation test. Test
facility: Ibacon GmbH, Arheilger Weg 17, Rossdorf, Germany. Sponsor:
Bayer AG, Cropscience Division, Alfred Nobel Strasse 50, 40789 Monheim
am Rhein, Germany. Study ID: 14051220.Report ID: EBTY0053

Reference
(6.1.1D- M-5_M-67032301_1)

1

Klimisch Score

None

Amendments/Deviations
Yes

GLP
OECD Guideline 202
OCSPP 850.1010
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s
6.25, 12.5, 25.0, 50.0, 100 mg test item/L (nominal, purity 85.5%)
Corresponding to 5.3, 10.7, 21.4, 42.8, 85.5 mg pm/L

Dose Levels

NOVEMBER 2021
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HPLC-MS/MS

Analytical measurements
Yes

Validity criteria met

The study was performed to detect possible effects of BCSCS55621desmesyl (BCS-CS15122) on mobility of Daphnia magna caused by
48 hours of exposure in a static laboratory test system, expressed as EC 50 for
immobilisation.
Daphnia magna (1st instars < 24-h old, 4 x 5 animals per concentration) were
exposed to the test item. Due to the low water solubility of the test item a
filtrate of nominal 100 mg/L and dilutions of 1:2, 1:4, 1:8 and 1:16 of this
filtrate (corresponding to nominal 100, 50.0, 25.0, 12.5 and 6.25 mg test
item/L) were applied.
Recoveries ranged from 4.6 – 5.1 % in the freshly prepared media and from
3.1 - 5.1 % in the media after 48 hours of exposure. Therefore, the results
were based on the geometric mean measured concentrations of 3.90, 2.19,
1.02, 0.443 and 0.203 mg p.m./L (adjusted for purity according to the
Certificate of Analysis).
No residues of BCS-CS15122 were found in the control samples above the
limit of detection (0.03 μg pm/L).
After 48 hours of exposure no immobilisation of the test animals was
observed in the control and up to and including the test item concentration of
1.02 mg p.m./L and the highest test concentration of 3.90 mg p.m./L. At a
concentration of 2.19 mg p.m./L, one animal was observed to be immobile at
test end.
The EC50 was determined to be higher than 3.90 mg pm/L.

Study Summary

EC50 >3.90 mg pm/L (geometric mean measured)

Conclusion

173
Daphnia magna acute toxicity test

Study type
Key study

Flag

BCS-CS55621-pyrazole acetic acid (BCS-CC26101, metabolite)

Test Substance

NOVEMBER 2021
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Table

: Daphnia magna acute toxicity: metabolite (key study)
Daphnia magna (water flea)

Test Species

48-hour EC50

Endpoint
>100 mg pm/L (nominal)

Value
Bebon R., Schneider C. (2019d). BCS-CS55621- pyrazole acetic acid
(BCSCC26101-Acute toxicity to Daphnia magna in a semi-static 48 hour
immobilisation test. Test facility: Ibacon GmbH, Arheilger Weg 17, Rossdorf,
Germany. Sponsor: Bayer AG, Cropscience Division, Alfred Nobel Strasse 50,
40789 Monheim am Rhein, Germany. Study ID: 140341220.Report ID:
EBTY0052

Reference
(7.2.19_M-668194-01_1)

1

Klimisch Score

None

Amendments/Deviations
Yes

GLP
OECD Guideline 202
OCSPP 850.1010
SANCO/3029/99 rev 4 11/07/00
JMAFF 2-7-2-1

Test Guideline/s
100 mg test item/L (nominal, purity 99.6%)
Corresponding to 99.6 mg pm/L

Dose Levels

HPLC-MS/MS

Analytical measurements

Yes

Validity criteria met

NOVEMBER 2021
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The study was performed to detect possible effects of BCS-CS55621pyrazole acetic acid (BCS-CC26101) on mobility of Daphnia magna caused
by 48 hours of exposure in a semi-static laboratory test system, expressed as
EC50 for immobilisation.
Daphnia magna (1st instars < 24-h old, 4 x 5 animals per concentration) were
exposed to the test item at the concentration of 100 mg pm/L.
Mean measured recoveries ranged from 99 to 105% at 0 hours and at
medium renewal. Therefore, the results were based on the nominal
concentrations.
No residues of BCS-CC26101 were found in the control samples above the
limit of detection (0.3 μg pm/L).
After 48 hours of exposure no immobilisation of the test animals was
observed in the control and the test item.
The EC50 was determined to be higher than 100 mg pm/L.

Study Summary
EC50 >100 mg pm/L (nominal)

Conclusion

NOVEMBER 2021

Page 446 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

Table
174

: Daphnia magna acute toxicity: metabolite (key study)
Daphnia magna acute toxicity test

Study type
Key study

Flag

BCS-CS55621-pyrazole carboxylic acid (BCS-CZ38260, metabolite)

Test Substance
Daphnia magna (water flea)

Test Species
48-hour EC50

Endpoint
>98.3 mg pm/L (nominal)

Value
Seeland-Fremer a., Wagner Rivas V. (2019b). BCS-CS55621- pyrazole
carboxylic acid (BCS-CZ38260) -Acute toxicity to Daphnia magna in a static
48 hour immobilisation test. Test facility: Ibacon GmbH, Arheilger Weg 17,
Rossdorf, Germany. Sponsor: Bayer AG, Cropscience Division, Alfred Nobel
Strasse 50, 40789 Monheim am Rhein, Germany. Study ID: 140
411220.Report ID: EBTYN580

Reference
(7.2.7_M-672687-01_1)

1

Klimisch Score
Dissolved oxygen was not expressed in percentages and only in mg/L. This
did not affect the study results as the validity criteria were met.

Amendments/Deviations
Yes

GLP
OECD Guideline 202
OCSPP 850.1010
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s
100 mg test item/L (nominal, purity 98.3%)
Corresponding to 98.3 mg pm/L

Dose Levels

NOVEMBER 2021
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LC-MS/MS

Analytical measurements
Yes

Validity criteria met

The study was performed to detect possible effects of BCS-CS55621- pyrazole
carboxylic acid (BCS-CZ38260) on mobility of Daphnia magna caused by 48
hours of exposure in a static laboratory test system, expressed as EC 50 for
immobilisation.
Daphnia magna (1st instars < 24-h old, 4 x 5 animals per concentration) were
exposed to the test item at the concentration of 100 mg test item/L (98.3 mg
pm/L).
Mean measured recoveries were 102% in freshly prepared and aged media.
Therefore, the results were based on the nominal concentrations.
No residues of BCS-CZ38260 were found in the control samples above the limit
of detection (1.5 μg test item/L).
After 48 hours of exposure no immobilisation of the test animals was observed
in the control and the test item.
The EC50 was determined to be higher than 98.3 mg pm/L.

Study Summary
EC50 >98.3 mg pm/L (nominal)

Conclusion

NOVEMBER 2021
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Algae and plants
Table 175: Green algae (Pseudokirchneriella subcapitata) growth inhibition test:
metabolite (key study)

NOVEMBER 2021
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Green algae (Pseudokirchneriella subcapitata) growth inhibition test

Study type
Key study

Flag

BCS-CS55621-BCS-BP32808 (metabolite)

Test Substance

Pseudokirchneriella subcapitata

Test Species

72- and 96-hour ErC50, LOErC and NOErC

Endpoint
Average growth rate (0-72 hours), based on geometric mean concentrations:
ErC50 =47.6 mg pm/L
LOErC = 15.5 mg pm /L
NOErC = 2.65 mg pm /L
Average growth rate (0-96 hours), based on geometric mean concentrations:
ErC50 =46.5 mg pm /L
LOErC = 0.445 mg pm /L
NOErC = 0.103 mg pm /L

Value

Reference

Seeland-Fremer A., Wagner Rivas V. (2019c). BCS-CS55621-BDM-pyrazole
(BCS-BP32808) Toxicity to Pseudokirchneriella subcapitata in an algal growth
inhibition test. Test facility: Ibacon GmbH, Arheilger Weg 17,
Rossdorf, Germany. Sponsor: Bayer AG, Cropscience Division, Alfred Nobel
Strasse 50, 40789 Monheim am Rhein, Germany. Study ID: 140361210.
Report ID: EBTY0252.

(6.1.1J. M_6_M-672688-01-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP

NOVEMBER 2021
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US EPA OPPTS 850.4500
OECD Guideline 201

Test Guideline/s

1.0, 3.2, 10, 32, and 100 mg pm/L (nominal)

Dose Levels

LC-MS/MS

Analytical measurements

Yes

Validity criteria met

The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing populations of Pseudokirchneriella
subcapitata expressed as NOEC, LOEC and Ecx for growth rate and further
endpoints of algal biomass (cells per volume).
Pseudokirchneriella subcapitata (formerly known as Selenastrum
capricornutum, 1.0 x 104 cells/mL) were exposed for 96 hours under static
exposure conditions to nominal concentrations of 1.0, 3.2, 10, 32, and 100
mg pm/L.
The pH values ranged from 8.0 to 10.0 and the incubation temperature
ranged from 22.5°C to 23.5°C. Continuous illumination of 4450-5060 lux was
applied.
The cell density in each replicate was estimated photometrically after 24, 48,
72 and 96 hours of the exposure period. Mean measured recoveries ranged
from < LOD to 96%. No control contaminations were detected. Geometric
mean measured concentrations were 66.0, 15.5, 2.65, 0.595 and 0.195 mg
pm/L after 72 h and 63.2, 13.0, 0.445, 0.103 and 0.041 mg pm/L after 96 h.
The endpoints were based on geometric mean concentrations.
No visual abnormal observations of the test media were made during the
whole test period in all test concentrations. Up to a concentration of nominal
32 mg test item/L no difference of the shape of algal cells between algae in
the control and test media was observed. Thus, the shape of the algal cells
was not obviously affected up to this test concentration. At the highest tested
concentration, the cells were bigger compared to the control after 72 and 96
h of exposure.
Significant growth and yield inhibition was observed at the concentrations
15.5 and 66.0 mg pm/L at 72-hour. At 96-hour significant growth and yield
inhibition was observed at the concentrations 0.445, 13.0 and 63.2 mg pm/L.
The 72-hour ErC50 was calculated to be 47.6 mg pm/L and EyC50 was 14.3
mg pm/L. The 72-hour NOEC was determined to be 2.65 mg pm/L.
The 96-hour ErC50 was calculated to be 46.5 mg pm/L and EyC50 was 9.37
mg pm/L. The 96-hour NOEC was determined to be 0.103 mg pm/L.

Study Summary
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ErC50 = 46.5 mg pm/L (geometric mean measured)

Conclusion
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Table : Green algae (Pseudokirchneriella subcapitata metabolite
(key study)
176

) growth inhibition test:
Green algae (Pseudokirchneriella subcapitata) growth inhibition test

Study type
Key study

Flag

BCS-CS55621-pyrazole-carboxylic acid (BCS-BZ38260) (metabolite)

Test Substance

Pseudokirchneriella subcapitata

Test Species

72- and 96-hour ErC50, LOErC and NOErC

Endpoint
Average growth rate (0-72 hours), based on nominal concentrations:
ErC50 >98.3 mg pm/L
LOErC = 98.3 mg pm /L
NOErC = 31.1 mg pm /L
Average growth rate (0-96 hours), based on geometric mean concentrations:
ErC50 >103 mg pm /L
LOErC = 26.3 mg pm /L
NOErC = 7.59 mg pm /L

Value
Seeland-Fremer A., Wagner Rivas V. (2019d). BCS-CS55621pyrazolecarboxylic acid (BCS-BZ38260) Toxicity to Pseudokirchneriella
subcapitata in an algal growth inhibition test. Ibacon GmbH, Arheilger Weg
17, Rossdorf, Germany. Sponsor: Bayer AG, Cropscience Division, Alfred
Nobel Strasse 50, 40789 Monheim am Rhein, Germany. Study ID:
140411210. Report ID: EBTY0253.

Reference
(6.1.1J. M_5_M-672685-01-1)

1

Klimisch Score

None

Amendments/Deviations
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Table

: Green algae (Pseudokirchneriella subcapitata) growth inhibition test :

metabolite (key study)
Yes

GLP
US EPA OPPTS 850.4500
OECD Guideline 201
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s
1.0, 3.16, 10, 31.6, and 100 mg test item/L (nominal, corresponding to 0.983,
3.11, 9.83, 31.1, 98.3 mg pm/L)

Dose Levels

LC-MS/MS

Analytical measurements

Yes

Validity criteria met
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The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing populations of Pseudokirchneriella
subcapitata expressed as NOEC, LOEC and Ecx for growth rate and further
endpoints of algal biomass (cells per volume).
Pseudokirchneriella subcapitata (formerly known as Selenastrum
capricornutum, 1.0 x 104 cells/mL) were exposed for 96 hours under static
exposure conditions to nominal concentrations of 1.0, 3.16, 10, 31.6, and 100
mg test item/L
The pH values ranged from 7.9 to 10.2 and the incubation temperature
ranged from 22.1°C to 23.6°C. Continuous illumination of 4460-5060 lux was
applied.
The cell density in each replicate was estimated photometrically after 24, 48,
72 and 96 hours of the exposure period. Mean measured recoveries ranged
from 80 to 101% after 72 hours and 6 to 98% after 96 hours. Geometric mean
measured concentrations were 0.688, 2.06, 7.72, 26.8 and 104 mg test
item/L after 96 h. The endpoints were based on nominal concentrations after
72 hour and on geometric mean concentrations after 96 hour. No residues of
test item were measured in the control samples above the limit of detection
(0.889 µg test item/L).
No visual abnormal observations of the test media and morphological change
in algae were made during the whole test period in all test concentrations.
Significant growth and yield inhibition was observed at the highest
concentration 98.3 mg pm/L at 72-hour. At 96-hour significant growth and
yield inhibition was observed at the concentrations 26.3 and 103 mg pm/L.
The 72-hour ErC50 and EyC50 were calculated to be >98.3 mg pm/L. The
72hour NOEC was determined to be 31.1 mg pm/L.
The 96-hour ErC50 and EyC50 were calculated to be >103 mg pm/L. The
96hour NOEC was determined to be 7.59 mg pm/L.

Study Summary

72-h ErC50 >98.3 mg pm/L (geometric mean measured)

Conclusion

177
Green algae (Pseudokirchneriella subcapitata) growth inhibition test

Study type
Key study

Flag

BCS-CS55621-piperdine (BCS-DC21250) (metabolite)

Test Substance
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Table

: Green algae (Pseudokirchneriella subcapitata) growth inhibition test :

metabolite (key study)
Pseudokirchneriella subcapitata

Test Species

72- and 96-hour ErC50, LOErC and NOErC

Endpoint
Average growth rate (0-72 hours), based on nominal concentrations:
ErC50 =7.28 mg pm/L
LOErC = 0.924 mg pm /L
NOErC = 0.293 mg pm /L
Average growth rate (0-96 hours), based on geometric mean concentrations:
ErC50 = 11.6 mg pm /L
LOErC = 0.914 mg pm /L
NOErC = 0.278 mg pm /L

Value
Bebon R. Schneider C. (2019e). BCS-CS55621-piperdine (BCS-DC21250)
tested as BCS-CS55621-piperdine (HCl salt: BCS-CU97237) Toxicity to
Pseudokirchneriella subcapitata in an algal growth inhibition test. Test facility:
Ibacon GmbH, Arheilger Weg 17, Rossdorf, Germany. Sponsor: Bayer AG,
Cropscience Division, Alfred Nobel Strasse 50, 40789 Monheim am Rhein,
Germany. Study ID: 140401210. Report ID: EBTY0249.

Reference
(6.1.1J. M_4_M-672236-02-1)

1

Klimisch Score

None

Amendments/Deviations

Yes

GLP
US EPA OPPTS 850.4500
OECD Guideline 201
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s
0.095, 0.301, 0.951, 3.00, 9.49, 30.0 mg test item/L (nominal, corresponding
to 1.24, 2.74, 6.03, 13.2, 29.2 mg pm/L)

Dose Levels
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LC-MS/MS

Analytical measurements

Yes

Validity criteria met
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Table

: Green algae (Pseudokirchneriella subcapitata) growth inhibition test :

metabolite (key study)
The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing populations of Pseudokirchneriella
subcapitata expressed as NOEC, LOEC and Ecx for growth rate and further
endpoints of algal biomass (cells per volume).
Pseudokirchneriella subcapitata (formerly known as Selenastrum
capricornutum, 1.0 x 104 cells/mL) were exposed for 96 hours under static
exposure conditions to nominal concentrations of 0.095, 0.301, 0.951, 3.00,
9.49, 30.0 mg test item/L (corresponding to 1.24, 2.74, 6.03, 13.2, 29.2 mg
pm/L).
The pH values ranged from 7.9 to 9.8 and the incubation temperature ranged
from 22.3°C to 23.0°C. Continuous illumination of 4470-5520 lux was applied.
The cell density in each replicate was estimated photometrically after 24, 48,
72 and 96 hours of the exposure period. Mean measured recoveries ranged
from 84-113% after 72 hours and 72-111% after 96 hours. Geometric mean
measured concentrations were 0.0824, 0.278, 0.914, 3.06, 10.4, 31.9 mg
pm/L after 96 h (corresponding to 0.0848, 0.286, 0.940, 3.14, 10.7, 32.9 mg
test item/L) The endpoints were based on nominal concentrations after 72
hour and on geometric mean concentrations after 96 hour.
No residues of test item were measured in the control samples above the limit
of detection (0.003 µg test item/L).
The daily microscopic examination of the shape of the algal cells did not
show any difference between the algae that had been growing up to a
nominal test concentration of 0.293 mg p.m./L and the algal cells in the
control. At a nominal test concentration of 0.924 mg p.m./L the cells
appeared to be bigger compared to the control after 72 hours and cells
appeared to be smaller compared to the control at test end. At nominal test
concentrations of 2.92 and 9.22 mg p.m./L, the cells appeared to be smaller
compared to the control and showed deformations (round shaped cells) after
72 hours and at test end. At a nominal test concentration of 29.2 mg p.m./L,
no cells were visible after 72 hours and at test end.
Significant growth and yield inhibition was observed at the concentration
0.924 mg pm/L and upwards at 72-hour. At 96-hour significant growth and
yield inhibition was observed at the concentration 0.914 mg pm/L and
upwards.
The 72-hour ErC50 was calculated to be 7.28 mg pm/L (6.73 mg
BCSCS55621-piperdine/L) and EyC50 were calculated to be 2.68 mg pm/L
(2.48 mg BCS-CS55621-piperdine /L) The 72-hour NOEC was determined to
be 0.293 mg pm/L (0.271 mg BCS-CS55621-piperdine/L).
The 96-hour ErC50 was calculated to be 11.6 mg pm/L (10.7 mg
BCSCS55621-piperdine/L) and EyC50 were calculated to be 2.31 mg pm/L
(2.13 mg BCS-CS55621-piperdine /L) The 96-hour NOEC was determined to
be 0.278 mg pm/L (0.257 mg BCS-CS55621-piperdine/L).

Study Summary
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72-h ErC50 = 7.28 mg pm/L (nominal)

Conclusion

178
Green algae (Pseudokirchneriella subcapitata) growth inhibition test

Study type
Key study

Flag
BCS-CS55621-lactam (BCS-DA63612, metabolite)

Test Substance
Pseudokirchneriella subcapitata

Test Species
72- and 96-hour ErC50, LOErC and NOErC

Endpoint
Average growth rate (0-72 hours and 0-96 hours), based on initial mean
concentrations:
ErC50 >0.546 mg pm/L
LOErC >0.546 mg pm /L
NOErC ≥0.546 mg pm /L

Value
Bebon R. Schneider C. (2019f). BCS-CS55621-lactam (BCS-DA63612
Toxicity to Pseudokirchneriella subcapitata in an algal growth inhibition test.
Test facility: Ibacon GmbH, Arheilger Weg 17, Rossdorf, Germany. Sponsor:
Bayer AG, Cropscience Division, Alfred Nobel Strasse 50, 40789 Monheim
am Rhein, Germany. Study ID: 140391210. Report ID: EBTY0248.

Reference
(6.1.1J. M_3_M-672233-01-1)

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP

NOVEMBER 2021

Page 459 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

Table

: Green algae (Pseudokirchneriella subcapitata) growth inhibition test :

metabolite (key study)
US EPA OPPTS 850.4500
OECD Guideline 201
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s
6.25, 12.5, 25, 50, 100 mg test item/L (nominal)

Dose Levels
HPLC-MS/MS

Analytical measurements
Yes

Validity criteria met

Study Summary

The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing populations of Pseudokirchneriella
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subcapitata expressed as NOEC, LOEC and Ecx for growth rate and further
endpoints of algal biomass (cells per volume).
Pseudokirchneriella subcapitata (formerly known as Selenastrum
capricornutum, 1.0 x 104 cells/mL) were exposed for 96 hours under static
exposure conditions to nominal concentrations of 6.25, 12.5, 25, 50, 100 mg
test item/L.
The pH values ranged from 7.9 to 10.0 and the incubation temperature
ranged from 22.0°C to 23.5°C. Continuous illumination of 5260-5890 lux was
applied.
The cell density in each replicate was estimated photometrically after 24, 48,
72 and 96 hours of the exposure period. Mean measured recoveries ranged
from 96-101% of initial mean measured concentrations after 72 hours and
795-100% after 96 hours. Initial mean measured concentrations were 0.0329,
0.0674, 0.128, 0.262, 0.546 mg pm/L (corresponding to 0.0334, 0.0683,
0.130, 0.265, 0.554 mg test item/L) The endpoints were based on initial mean
measured concentrations.
No residues of test item were measured in the control samples above the
limit of detection (0.009 µg test item/L).
No visual abnormal observations of the test media were made during the
whole test period in all test concentrations.
No morphological change in algae was observed during the whole test period
in all test concentrations
No significant growth and yield inhibition was observed in the control and at
all concentrations.
Consequently, ErC50 and EyC50 were > 0.546 mg pm/L (72 and 96 hour). The
NOEC was determined to be ≥0.546 mg pm/L.

72-h ErC50 >0.546 mg pm/L (initial measured)

Conclusion

179
Green algae (Pseudokirchneriella subcapitata) growth inhibition test

Study type
Key study

Flag

BCS-CS55621-desmesyl (BCS-CS15122, metabolite)

Test Substance

Pseudokirchneriella subcapitata

Test Species
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Table

: Green algae (Pseudokirchneriella subcapitata) growth inhibition test :

metabolite (key study)
72- and 96-hour ErC50, LOErC and NOErC

Endpoint
Average growth rate (0-72 hours), based on nominal concentrations:
ErC50 =3.62 mg pm/L
LOErC = 0.870 mg pm /L
NOErC = 0.412 mg pm /L
Average growth rate (0-96 hours), based on geometric mean concentrations:
ErC50 =3.59 mg pm /L
LOErC = 1.68 mg pm /L
NOErC = 0.830 mg pm /L

Value
Bebon R. Schneider C. (2019g). BCS-CS55621-desmesyl (BCS-CS15122)
Toxicity to Pseudokirchneriella subcapitata in an algal growth inhibition test.
Test facility: Ibacon GmbH, Arheilger Weg 17, Rossdorf, Germany. Sponsor:
Bayer AG, Cropscience Division, Alfred Nobel Strasse 50, 40789 Monheim
am Rhein, Germany. Study ID: 140351210. Report ID: EBTY0047.

Reference
(6.1.1J. M_1_M-671495-01-1)

1

Klimisch Score
In this study the pH value at test start was 8.1 in the control and increased
more than 1.5 units within the first 72 h of the study duration.
This deviation is not expected to have impacted the results of the study.

Amendments/Deviations

Yes

GLP
US EPA OPPTS 850.4500
OECD Guideline 201
SANCO/3029/99 rev 4 11/07/00

Test Guideline/s

5.34, 10.7, 21.4, 42.8 and 85.5 mg pm/L (nominal)

Dose Levels

HPLC-MS/MS

Analytical measurements
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Yes

Validity criteria met
The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing populations of Pseudokirchneriella
subcapitata expressed as NOEC, LOEC and Ecx for growth rate and further
endpoints of algal biomass (cells per volume).
Pseudokirchneriella subcapitata (formerly known as Selenastrum
capricornutum, 1.0 x 104 cells/mL) were exposed to the test item for 96 hours
under static exposure conditions. Due to the low water solubility of the test
item a filtrate of nominal 100 mg/L and dilutions of 1:2, 1:4, 1:8 and 1:16 of
this filtrate (corresponding to nominal 85.5, 42.8, 21.4, 10.7 and 5.34 mg
pm/L) were applied.
The pH values ranged from 8.0 to 10.3 and the incubation temperature
ranged from 22.0°C to 23.2°C. Continuous illumination of 4570-5640 lux was
applied.
The cell density in each replicate was estimated photometrically after 24, 48,
72 and 96 hours of the exposure period. At the start of the study mean
measured recoveries ranged from 4.6 – 5.2 % of the nominal test
concentration. In the aged test media after 72 hours the mean recoveries
ranged from 2.6 – 4.4 % and after 96 hours the mean measured recoveries
ranged from 2.1 – 4.5 % of the nominal test concentration.
Geometric mean measured concentrations were 3.80, 1.72, 0.870, 0.412 and
0.190 pm./L after 72 h and 3.80, 1.68, 0.830, 0.385 and 0.172 mg pm./L after
96 h. The endpoints were based on geometric mean measured
concentrations
No residues of test item were measured in the control samples above the
limit of detection (0.03 µg test item/L).
The daily microscopic examination of the shape of the algal cells did not
show any difference between the algae that had been growing up to a 72
hgeometric mean measured test concentration of 1.72 and a 96 h-geometric
mean measured test concentration of 1.68 mg p.m./L and the algal cells in
the control. Thus, the shape of the algal cells was not obviously affected up
to this test concentration. At the highest test concentration of 3.80 mg p.m./L,
the cells appeared to be bigger compared to the control after 24, 48, 72 and
96 hours.
Significant growth inhibition was observed at the concentration 21.4 mg pm/L
and upwards at 72-hour. Significant yield inhibition was observed at the
concentrations 42.8 and 85.5 mg pm/L at 72-hour. At 96-hour significant
growth and yield inhibition was observed at the concentration 42.8 mg pm/L
and upwards.
The 72-hour ErC50 was calculated to be 3.62 mg pm/L and EyC50 was
calculated to be 1.83 mg pm/L The 72-hour NOEC was determined to be
0.870 mg pm/L.

Study Summary
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The 96-hour ErC50 was calculated to be 3.59 mg pm/L and EyC50 was
calculated to be 2.18 mg pm/L. The 96-hour NOEC was determined to be
0.830 mg pm/L.

72-h ErC50 = 3.62 mg pm/L (nominal)

Conclusion
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Table 180: Green algae (Pseudokirchneriella subcapitata) growth inhibition test :
metabolite (key study)
Green algae (Pseudokirchneriella subcapitata) growth inhibition test

Study type
Key study

Flag

BCS-CS55621-pyrazole acetic acid (BCS-CC26101) (metabolite)

Test Substance

Pseudokirchneriella subcapitata

Test Species

72- and 96-hour ErC50, LOErC and NOErC

Endpoint
Average growth rate (0-72 hours and 0-96 hours), based on nominal:
ErC50 >100 mg pm/L
LOErC = 10.0 mg pm /L
NOErC = 3.16 mg pm /L

Value

Reference

Bebon R. Schneider C. (2019h). BCS-CS55621-pyrazole acetic acid
(BCSCC26101) Toxicity to Pseudokirchneriella subcapitata in an algal growth
inhibition test. Test facility: Ibacon GmbH, Arheilger Weg 17, Rossdorf,
Germany. Sponsor: Bayer AG, Cropscience Division, Alfred Nobel Strasse
50, 40789 Monheim am Rhein, Germany. Study ID: 140341210. Report ID:
EBTY0046.

(7.2.20-M-668195-01-1)

1

Klimisch Score
Light intensity was measured at 6 points instead of 9 points recommended by
the guideline. This did not affect the study results as the measured light
intensity was within the recommended range and the validity criteria were
met.

Amendments/Deviations

Yes

GLP
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US EPA OPPTS 850.4500
OECD Guideline 201
SANCO/3029/99 rev 4 11/07/00
JMAFF 2-7-7

Test Guideline/s

1.0, 3.16, 10.0, 31.6, 100 mg pm/L (nominal)

Dose Levels

HPLC-MS/MS

Analytical measurements

Yes

Validity criteria met
The aim of the study was to determine the influence of the test item on the
growth rate of exponentially growing populations of Pseudokirchneriella
subcapitata expressed as NOEC, LOEC and Ecx for growth rate and further
endpoints of algal biomass (cells per volume).
Pseudokirchneriella subcapitata (formerly known as Selenastrum
capricornutum, 1.0 x 104 cells/mL) were exposed for 96 hours under static
exposure conditions to nominal concentrations of 1.0, 3.16, 10.0, 31.6, 100
mg pm/L.
The pH values ranged from 7.9 to 10.2 and the incubation temperature
ranged from 22.1°C to 22.9°C. Continuous illumination of 4470-5230 lux was
applied.
The cell density in each replicate was estimated photometrically after 24, 48,
72 and 96 hours of the exposure period.
Mean measured recoveries ranged from 97-119% in freshly prepared media
and from 103-119% after 72 hours and from 98-109% after 96 hours. The
endpoints were based on nominal concentrations.
No residues of test item were measured in the control samples above the limit
of detection (1 µg test item/L).
No visual abnormal observations of the test media were made during the
whole test period in all test concentrations. No morphological change in algae
was observed during the whole test period in all test concentrations.
Significant growth inhibition was observed at the concentration 10, 31.6 and
100 mg pm/L at 72-hour and 96-hour. Maximum growth inhibition was 2.9%.
Significant yield inhibition was observed at the concentrations 10, 31.6 and
100 mg pm/L at 72 and 96-hour. Maximum yield inhibition was 13.6%.
The 72-hour and 96 hour ErC50 and EyC50 was higher than 100 mg pm/L.
The 72-hour and 96 hour NOEC was determined to be 3.16 mg pm/L.

Study Summary
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72-h ErC50 > 100 mg pm/L (nominal)

Conclusion

Soil ecotoxicity
Earthworms
Table 181: Earthworm reproduction test: metabolite (key study)
Earthworm (Eisenia fetida) reproduction test

Study type
Key study

Flag
BCS-CS55621-BDM-pyrazole

Test Substance
Eisenia fetida (earthworm)

Test Species
NOEC

Endpoint
reproduction: 56 mg pm/kg dw artificial soil

Value

Reference

Richter A. (2019b). BCS-CS55621-BDM-pyrazole (BCS-BP32808).: Effects
on survival, growth and reproduction on the earthworm Eisenia fetida tested
in artificial soil. Test Facility: Bayer AG, D-EnSa-Testing, Alfred-Nobel-Str. 50,
40789 Monheim, Germany. Sponsor: Bayer CropScience AG, 40789
Monheim, Germany. Study ID: E 312 05359-8. Report ID: EBTY0266.

(6.3.1C-M-01-M671202-01-1)
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 222

Test Guideline/s
10, 18, 32, 56, 100 mg pm/kg dw artificial soil (nominal), equivalent
to 10.0, 18.0, 32.0, 56.1, 100.1 mg test item/kg dw soil.

Dose Levels
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None

Analytical measurements
Yes

Validity criteria met
Adult Eisenia fetida, 9-10 months old, 8 x 10 animals for each of the control
groups and 4 x 10 animals per test concentration of the treatment group,
were exposed in an artificial soil (with 10% peat content) to the nominal test
concentrations of 10, 18, 32, 56, 100 mg pure metabolite/kg dw artificial soil.
The test item was mixed into the soil. After 28 days the number of surviving

Study Summary
adult earthworms and their weight alteration was determined. Therefore, they
were removed from the artificial soil. After a further 28 days, the number of
offspring was determined. A temperature of 20 ± 2°C and a light regime of
400 – 800 lux, 16 h light and 8 h dark during the conduct of the study were
applied.
Observations and conclusions
Mortality
After 28 days of exposure, no mortality in the control group and 1.3% in the
solvent control group was observed. At concentration 10 mg pm/kg dw soil
2.5% mortality occurred, no mortality was observed at all the other
concentrations.
NOEC related to mortality: ≥ 100 mg pm/kg dw artificial soil
LOEC related to mortality: > 100 mg pm/kg dw artificial soil
Effects on growth
No statistically significant effects for the growth relative to the control were
observed in any test item concentration.
NOEC related to growth: ≥100 mg pm/kg dw artificial soil
LOEC related to growth: > 100 mg pm/kg dw artificial soil
Effects on reproduction
No statistically significant differences concerning the number of juveniles
relative to the solvent control were observed in any test item concentration up
to and including 56 mg pm/kg dw artificial soil (Dunnett’s t-test Procedure,
one-sided smaller, α = 0.05). At the highest concentration a significant
reduction was observed.
NOEC related to reproduction: 56 mg pm/kg dw artificial soil
LOEC related to reproduction: 100 mg pm/kg dw artificial soil
EC10 related to reproduction: 50 mg pm/kg dw artificial soil
EC20 related to reproduction: 147 mg pm/kg dw artificial soil
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NOECreproduction = 56 mg pm/kg dw soil

Conclusion

NOVEMBER 2021

Page 469 of 512
Science memo for application to import or manufacture Xivana for release (APP204042)

182: Earthworm reproduction test: metabolite (key study)
Earthworm (Eisenia fetida) reproduction test

Study type
Key study

Flag
BCS-CS55621-pyrazole acetic acid (BCS-CC26101)

Test Substance
Eisenia fetida (earthworm)

Test Species
NOEC

Endpoint
Reproduction: ≥100 mg pm/kg dw artificial soil

Value
Richter A. (2019d). BCS-CS55621-pyrazole acetic acid (BCS-CC26101).:
Effects on survival, growth and reproduction on the earthworm Eisenia fetida
tested in artificial soil. Test Facility: Bayer AG, D-EnSa-Testing, Alfred-NobelStr. 50, 40789 Monheim, Germany. Sponsor: Bayer AG, CropScience
Division, 40789 Monheim, Germany. Study ID: E 312 05389-1. Report ID:
EBTY0016.

Reference
(7.2.9-M672192-01-1)

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 222
ISO 11268-2

Test Guideline/s
10, 18, 32, 56, 100 mg pm/kg dw artificial soil (nominal), equivalent
to 10.2, 18.3, 32.6, 57.0, 101.7 mg test item/kg dw soil.

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
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Table
Adult Eisenia fetida, 9-10 months old, 8 x 10 animals for each of the control
groups and 4 x 10 animals per test concentration of the treatment group,
were exposed in an artificial soil (with 10% peat content) to the nominal test
concentrations of 10, 18, 32, 56, 100 mg pure metabolite/kg dw artificial soil.
The test item was mixed into the soil. After 28 days the number of surviving
adult earthworms and their weight alteration was determined. Therefore, they
were removed from the artificial soil. After a further 28 days, the number of
offspring was determined. A temperature of 20 ± 2°C and a light regime of

Study Summary
400 – 800 lux, 16 h light and 8 h dark during the conduct of the study were
applied.
Observations and conclusions
Mortality
After 28 days of exposure, no mortality in the control group, the solvent
control group and any treatment group was observed.
NOEC related to mortality: ≥ 100 mg pm/kg dw artificial soil
LOEC related to mortality: > 100 mg pm/kg dw artificial soil
Effects on growth
No statistically significant effects for the growth relative to the solvent control
were observed in any test item concentration.
NOEC related to growth: ≥100 mg pm/kg dw artificial soil
LOEC related to growth: > 100 mg pm/kg dw artificial soil
Effects on reproduction
No statistically significant differences concerning the number of juveniles
relative to the solvent control were observed in any test item concentration up
to and including 100 mg pm/kg dw artificial soil (Dunnett’s t-test Procedure,
one-sided smaller, α = 0.05).
NOEC related to reproduction: ≥100 mg pm/kg dw artificial soil
LOEC related to reproduction: >100 mg pm/kg dw artificial soil

NOECreproduction ≥100 mg pm/kg dw artificial soil

Conclusion

183: Earthworm reproduction test: metabolite (key study)
Earthworm (Eisenia fetida) reproduction test

Study type
Key study

Flag
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BCS-CS55621-piperidine (HCl salt) (BCS-CU97237)

Test Substance
Eisenia fetida (earthworm)

Test Species
NOEC

Endpoint
reproduction: 32.9 mg pm/kg dw artificial soil

Value
Richter A. (2019e). BCS-CS55621--piperidine (HCl salt) (BCS-CU97237):
Effects on survival, growth and reproduction on the earthworm Eisenia fetida
tested in artificial soil. Test Facility: Bayer AG, D-EnSa-Testing, Alfred-NobelStr. 50, 40789 Monheim, Germany. Sponsor: Bayer AG, CropScience
Division, 40789 Monheim, Germany. Study ID: E 312 05356-5. Report ID:
EBTYN538.

Reference
(7.2.24-M666476-01-1)

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 222
ISo 11268-2

Test Guideline/s
10, 18, 32, 56, 100 mg pm/kg dw artificial soil (nominal), equivalent
to 10.3, 18.5, 32.9, 57.6, 102.9 mg test item/kg dw soil.

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
Adult Eisenia fetida, 5-6 months old, 8 x 10 animals for the control group and
4 x 10 animals per test concentration of the treatment group, were exposed in
an artificial soil (with 10% peat content) to the nominal test concentrations of
10, 18, 32, 56, 100 mg pure metabolite/kg dw artificial soil. The test item was
mixed into the soil. After 28 days the number of surviving adult earthworms
and their weight alteration was determined. Therefore, they were removed
from the artificial soil. After a further 28 days, the number of offspring was

Study Summary
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determined. A temperature of 20 ± 2°C and a light regime of 400 – 800 lux, 16
h light and 8 h dark during the conduct of the study were applied.
Observations and conclusions
Mortality
After 28 days of exposure, no mortality in the control group was observed. At
concentration 56 mg pm/kg dw soil 2.5% mortality occurred, no mortality was
observed at all the other concentrations.
NOEC related to mortality: ≥ 100 mg pm/kg dw artificial soil
LOEC related to mortality: > 100 mg pm/kg dw artificial soil
Effects on growth
No statistically significant effects for the growth relative to the control were
observed in any test item concentration.
NOEC related to growth: ≥100 mg pm/kg dw artificial soil
LOEC related to growth: > 100 mg pm/kg dw artificial soil
Effects on reproduction
No statistically significant differences concerning the number of juveniles
relative to the solvent control were observed in any test item concentration up
to and including 32 mg pm/kg dw artificial soil. At the concentration of 56 and
100 mg pm/kg dw artificial soil a significant reduction was observed, 85.9%
and 92.3% respectively. Due to a lack of a clear concentration-response
relationship a reliable EC calculation was not possible.
NOEC related to reproduction: 32 mg pm/kg dw artificial soil
LOEC related to reproduction: 56 mg pm/kg dw artificial soil

NOECreproduction = 32.9 mg pm/kg dw soil

Conclusion

184: Earthworm reproduction test: metabolite (key study)
Earthworm (Eisenia fetida) reproduction test

Study type
Key study

Flag
BCS-CS55621-lactam (BCS-DA63612)

Test Substance
Eisenia fetida (earthworm)

Test Species
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NOEC

Endpoint
reproduction: ≥1000 mg pm/kg dw artificial soil

Value
Richter A. (2019f). BCS-CS55621- lactam (BCS-DA63612): Effects on
survival, growth and reproduction on the earthworm Eisenia fetida tested in
artificial soil. Test Facility: Bayer AG, D-EnSa-Testing, Alfred-Nobel-Str. 50,
40789 Monheim, Germany. Sponsor: Bayer AG, CropScience Division,
40789 Monheim, Germany. Study ID: E 312 05437-5. Report ID: EBTYN531.

Reference
(7.2.5-M673556-01-1)

1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 222
ISO11268-2

Test Guideline/s
100, 178, 316, 562, 1000 mg pm/kg dw artificial soil (nominal), equivalent
to 101.4, 180.5, 320.5, 570.0, 1014.2 mg test item/kg dw soil.

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
Adult Eisenia fetida, 10-11 months old, 8 x 10 animals for the control group
and 4 x 10 animals per test concentration of the treatment group, were
exposed in an artificial soil (with 10% peat content) to the nominal test
concentrations of 100, 178, 316, 562, 1000 mg pure metabolite/kg dw artificial
soil. The test item was mixed into the soil. After 28 days the number of
surviving adult earthworms and their weight alteration was determined.
Therefore, they were removed from the artificial soil. After a further 28 days,
the number of offspring was determined. A temperature of 20 ± 2°C and a

Study Summary
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light regime of 400 – 800 lux, 16 h light and 8 h dark during the conduct of the
study were applied.
Observations and conclusions
Mortality
After 28 days of exposure, no mortality in the control group and any treatment
group was observed.
NOEC related to mortality: ≥ 1000 mg pm/kg dw artificial soil
LOEC related to mortality: > 1000 mg pm/kg dw artificial soil
Effects on growth
No statistically significant effects for the growth relative to the control were
observed in any test item concentration.
NOEC related to growth: ≥1000 mg pm/kg dw artificial soil
LOEC related to growth: > 1000 mg pm/kg dw artificial soil
Effects on reproduction
No statistically significant differences concerning the number of juveniles
relative to the solvent control were observed in any test item concentration up
to and including 1000 mg pm/kg dw artificial soil.
NOEC related to reproduction: ≥ 1000 mg pm/kg dw artificial soil
LOEC related to reproduction: ≥ 1000 mg pm/kg dw artificial soil

NOECreproduction ≥1000 mg pm/kg dw artificial soil

Conclusion
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Soil mites
Table 185: Springtail (Collembola) reproduction test: metabolite (key study)
Collembola (Folsomia candida) reproduction test

Study type
Key study

Flag
BCS-CS55621 BDM-pyrazole (BCS-BP32808)

Test Substance
Folsomia candida (Collembolan species)

Test Species
NOEC and LOEC (28-days)

Endpoint
NOECmortality and reproduction = 9 mg pm /kg dw artificial soil
LOECmortality and reproduction = 16 mg pm/kg dw artificial soil

Value

Reference

Larnaudie-Lopez, M.I. (2019b). BCS-CS55621 BDM-pyrazole
(BCSBP32808): Influence on mortality and reproduction of the collembolan
species Folsomia candida tested in artificial soil. Test Facility: Bayer AG,
BAG-CS-EnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG,
Crop Science Division, Alfred-Nobel-Str. 50, 40789 Monheim, Germany.
Study ID: E 314 05363-5. Report ID: EBTY0267.

(6.3.1C-M-02-M670825-0-1)
1

Klimisch Score
none

Amendments/Deviations
Yes

GLP
OECD Guideline 232

Test Guideline/s
1st run: 10, 18, 32, 56, 100 mg pm/kg dw artificial soil (nominal)
2nd run: 1.6, 2.8, 5, 9, 16 mg pm/ kg dw artificial soil

Dose Levels
None

Analytical measurements
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: Springtail
Yes

Validity criteria met
Ten collembolans (9-12 days old) per replicate (8 replicates for the control
group and 4 replicates for each treatment group) were exposed to control and
treatment. Concentrations of 10, 18, 32, 56, 100 mg pure metabolite/kg dw
artificial soil were mixed into the artificial soil for the 1 st run. For the 2nd run
1.6, 2.8, 5, 9, 16 mg pure metabolite/kg dw artificial soil were mixed into the
artificial soil. During the study, they were fed with granulated dry yeast. A

Study Summary
temperature of 20 ± 2°C and a light regime of 400 – 800 lux, 16h light:8h
darkness during the conduct of the study was applied. The artificial soil
contained: 75% fine quartz sand, 5% Sphagnum peat, air dried and finely
ground, 20% Kaolin clay.
Mortality and reproduction were determined after 28 days.
Observations
Mortality
1st run: In the control group, 7.5% of the adult Folsomia candida died and
12.5% of the solvent control group, which is below the allowed maximum of ≤
20% mortality.
The lowest concentration of the test item caused 50% mortality and this was
significant different compared to the control. Therefore, the NOEC was < 10
mg test item/ kg dw soil.
2nd run: In the control group, 2.5% of the adult Folsomia candida died and 5%
of the solvent control group, which is below the allowed maximum of ≤ 20%
mortality. The mortality in the treatments ranged from 3.3 to 97.5% at the
highest concentration. The latter was statistically different compared to the
control. NOEC was determined to be 9 mg pm / kg dw soil and LOEC 16 mg
pm/kg dw soil.
Reproduction
1st run: Concerning the number of juveniles, statistical analysis (BonferroniWelsh t-test, one-sided smaller, α = 0.05) revealed no significant difference
between solvent control and the treatment group with a concentration of 10
mg pm/ kg dry soil. Therefore, the NOEC for reproduction is 10 mg pm/kg dw
artificial soil. The LOEC is 18 mg pm/kg dry soil.
2nd run: Concerning the number of juveniles, statistical analysis (BonferroniWelsh t-test, one-sided smaller, α = 0.05) revealed no significant difference
between solvent control and any treatment group up to and including 9 mg
pm/ kg dry soil. Therefore, the NOEC for reproduction is 9 mg pm/kg dw
artificial soil. The LOEC is 16 mg pm/kg dry soil.
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NOEC = 9 mg pm/ kg dw artificial soil (mortality and reproduction)

Conclusion

186

(Collembola) reproduction test: metabolite (key study)
Collembola (Folsomia candida) reproduction test

Study type
Key study

Flag
BCS-CS55621-pyrazole acetic acid (BCS-CC26101)

Test Substance
Folsomia candida (Collembolan species)

Test Species
NOEC and LOEC (28-days)

Endpoint
NOECmortality and reproduction ≥ 100 mg pm/ kg dw artificial soil.
LOECmortality and reproduction > 100 mg pm/kg dw artificial soil

Value

Larnaudie-Lopez, M.I. (2019h). BCS-CS55621pyrazole acetic acid
(BCSCC26101): Influence on mortality and reproduction of the collembolan
species Folsomia candida tested in artificial soil. Test Facility: Bayer AG,
BAG-CS-EnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG,
Crop Science Division, Alfred-Nobel-Str. 50, 40789 Monheim, Germany.
Study ID: E 314 05385-9. Report ID: EBTY0014.

Reference
(7.2.16-M669218-0-1)

1

Klimisch Score
none

Amendments/Deviations
Yes

GLP
OECD Guideline 232

Test Guideline/s
10, 18, 32, 56, 100 mg pm/kg dw artificial soil (nominal)
(equivalent to 10, 18, 32, 56, 100 mg test item/ kg dw artificial soil)

Dose Levels
None

Analytical measurements
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: Springtail
Yes

Validity criteria met
Ten collembolans (9-12 days old) per replicate (8 replicates for the control
group and 4 replicates for each treatment group) were exposed to control and
treatment. Concentrations of 10, 18, 32, 56, 100 mg pure metabolite/kg dw
artificial soil were mixed into the artificial soil. During the study, they were fed
with granulated dry yeast. A temperature of 20 ± 2°C and a light regime of
400 – 800 lux, 16h light:8h darkness during the conduct of the study was

Study Summary
applied. The artificial soil contained: 75% fine quartz sand, 5% Sphagnum
peat, air dried and finely ground, 20% Kaolin clay.
Mortality and reproduction were determined after 28 days.
Observations
Mortality
In the control and solvent control group, 3.8% of the adult Folsomia candida
died, which is below the allowed maximum of ≤ 20% mortality.
No significant difference in mortality between solvent control and any
treatment group was observed. The mortality was 2.5, 10, 6.7, 2.5, 2.5% in
the 10, 18, 32, 56, 100 mg pm/kg soil respectively. Therefore, the NOEC was
≥ 100 mg pm/ kg dw soil.
Reproduction
Concerning the number of juveniles, statistical analysis revealed no
significant difference between solvent control and any treatment group.
Therefore, the NOEC for reproduction is ≥ 100 mg pm/ kg dw artificial soil.

NOEC ≥ 100 mg pm/ kg dw artificial soil. (mortality and reproduction)

Conclusion
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187

(Collembola) reproduction test : metabolite (key study)
Collembola (Folsomia candida) reproduction test

Study type
Key study

Flag
BCS-CS55621-piperidine (BCS-CU97237)

Test Substance
Folsomia candida (Collembolan species)

Test Species
NOEC and LOEC (28-days)

Endpoint
NOECmortality and reproduction ≥ 100 mg pm/ kg dw artificial soil.
LOECmortality and reproduction > 100 mg pm/kg dw artificial soil

Value

Larnaudie-Lopez, M.I. (2019i). BCS-CS55621- piperidine (BCS-CU97237):
Influence on mortality and reproduction of the collembolan species Folsomia
candida tested in artificial soil. Test Facility: Bayer AG, BAG-CS-EnSaTesting,
40789 Monheim, Germany. Sponsor: Bayer AG, Crop Science Division,
Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Study ID: E 314 05368-0.
Report ID: EBTYN537.

Reference
(7.2.32-M662266-0-1)

1

Klimisch Score
none

Amendments/Deviations
Yes

GLP
OECD Guideline 232

Test Guideline/s
10, 18, 32, 56, 100 mg pm/kg dw artificial soil (nominal)
(equivalent to 10.3, 18.5, 32.9, 57.6, 102.9 mg test item/ kg dw artificial soil)

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
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: Springtail
Ten collembolans (9-12 days old) per replicate (8 replicates for the control
group and 4 replicates for each treatment group) were exposed to control and
treatment. Concentrations of 10, 18, 32, 56, 100 mg pure metabolite/kg dw
artificial soil were mixed into the artificial soil. During the study, they were fed
with granulated dry yeast. A temperature of 20 ± 2°C and a light regime of
400 – 800 lux, 16h light:8h darkness during the conduct of the study was

Study Summary
applied. The artificial soil contained: 75% fine quartz sand, 5% Sphagnum
peat, air dried and finely ground, 20% Kaolin clay.
Mortality and reproduction were determined after 28 days.
Observations
Mortality
In the control group, 2.5% of the adult Folsomia candida died, which is below
the allowed maximum of ≤ 20% mortality.
No significant difference in mortality between solvent control and any
treatment group was observed. The mortality was 2.5, 7.5, 0, 2.5, 0% in the
10, 18, 32, 56, 100 mg pm/kg soil respectively. Therefore, the NOEC was ≥
100 mg pm/ kg dw soil.
Reproduction
Concerning the number of juveniles, statistical analysis revealed no
significant difference between control and any treatment group. Therefore,
the NOEC for reproduction is ≥ 100 mg pm/ kg dw artificial soil.

NOEC ≥ 100 mg pm/ kg dw artificial soil. (mortality and reproduction)

Conclusion
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188

(Collembola) reproduction test : metabolite (key study)
Collembola (Folsomia candida) reproduction test

Study type
Key study

Flag
BCS-CS55621-lactam (BCS-DA63612)

Test Substance
Folsomia candida (Collembolan species)

Test Species
NOEC and LOEC (28-days)

Endpoint
NOECmortality and reproduction ≥ 1000 mg pm/ kg dw artificial soil.
LOECmortality and reproduction > 1000 mg pm/kg dw artificial soil

Value

Larnaudie-Lopez, M.I. (2019j). BCS-CS55621- lactam (BCS-DA63612):
Influence on mortality and reproduction of the collembolan species Folsomia
candida tested in artificial soil. Test Facility: Bayer AG, BAG-CS-EnSaTesting,
40789 Monheim, Germany. Sponsor: Bayer AG, Crop Science Division,
Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Study ID: E 314 05411-9.
Report ID: EBTYN532.

Reference
(7.2.15-M669374-0-1)

1

Klimisch Score
none

Amendments/Deviations
Yes

GLP
OECD Guideline 232

Test Guideline/s
100, 178, 316, 562, 1000 mg pm/kg dw artificial soil (nominal)
(equivalent to 101, 181, 320,571,1014 mg test item/ kg dw artificial soil)

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
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: Springtail

Study Summary

Ten collembolans (9-12 days old) per replicate (8 replicates for the control
group and 4 replicates for each treatment group) were exposed to control and
treatment. Concentrations of 100, 178, 316, 562, 1000 mg pure metabolite/kg
dw artificial soil were mixed into the artificial soil. During the study, they were
fed with granulated dry yeast. A temperature of 20 ± 2°C and a light regime of
400 – 800 lux, 16h light:8h darkness during the conduct of the study was

applied. The artificial soil contained: 75% fine quartz sand, 5% Sphagnum peat,
air dried and finely ground, 20% Kaolin clay.
Mortality and reproduction were determined after 28 days.
Observations
Mortality
In the control group, 3.8% of the adult Folsomia candida died, which is below
the allowed maximum of ≤ 20% mortality.
No significant difference in mortality between solvent control and any
treatment group was observed. The mortality was 0, 7.5, 5.0, 2.5, 7.5% in the
100, 178, 316, 562, 1000 mg pm/kg soil respectively. Therefore, the NOEC
was ≥ 1000 mg pm/ kg dw soil.
Reproduction
Concerning the number of juveniles, statistical analysis revealed no
significant difference between control and any treatment group. Therefore,
the NOEC for reproduction is ≥ 1000 mg pm/ kg dw artificial soil.

NOEC ≥ 1000 mg pm/ kg dw artificial soil. (mortality and reproduction)

Conclusion
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189: Soil mite reproduction test: metabolite (key study)
Soil mite (Hypoaspis aculeifer) reproduction test

Study type
Key study

Flag

BCS-CS55621-BDM-pyrazole (BCS-BP32808)

Test Substance

Hypoaspis aculeifer (soil mite)

Test Species

NOEC, LOEC, EC10, EC20 (14-day)

Endpoint
Adult mortality
NOEC = 32 mg pm/kg dw artificial soil
LOEC = 56 mg pm/kg dw artificial soil
Reproduction
NOEC = 18 mg pm/kg dw artificial soil
LOEC = 32 mg pm/kg dw artificial soil
EC10 = 33 mg pm/kg dw artificial soil
EC20 = 43 mg pm/kg dw artificial soil

Value
Larnaudie-Lopez, M.I. (2019d). BCS-CS55621-BDM-pyrazole (BCSBP32808): Influence on mortality and reproduction of the soil mite species
Hypoaspis aculeifer tested in artificial soil. Test Facility: Bayer AG, BAGCSEnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG, Crop
Science Division, Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Study ID:
E 428 05362-0. Report ID: EBTY0268.

Reference
(6.3.1F-M-01-M-665950-01-1)

1

Klimisch Score
The water % at the test concentration 10 mg pm/kg dw soil was 12.6% instead
of the recommended 10%. This did not affect the study results.

Amendments/Deviations

Yes

GLP
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OECD Guideline 226

Test Guideline/s
10, 18, 32, 56, and 100 mg pm/kg dw artificial soil (nominal)
Equivalent to 10, 18, 32, 56 and 100 mg test item / kg dw artificial soil

Dose Levels

None

Analytical measurements

Yes

Validity criteria met
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Ten adult, fertilized female Hypoaspis aculeifer per replicate (8 replicates for
the control groups and 4 replicates for each treatment group) were exposed
to control and treatments. Concentrations of 10, 18, 32, 56, and 100 mg
pm/kg dw artificial soil were mixed into the artificial soil. During the test, the
Hypoaspis aculeifer were fed with nematodes bred on watered oat flakes.
During the study, a temperature of 20 ± 2°C and a light regime of 400 – 800
Lux, 16 h light:8 h dark were applied. The artificial soil was prepared with the
following constituents (percentage distribution on dw basis): 75% fine quartz
sand, 5% Sphagnum peat, air dried and finely ground, 20% Kaolin clay.
After a period of 14 days, the surviving adults and the living juveniles were
extracted by applying a temperature gradient using a MacFadyen-apparatus.
Extracted mites were collected in a fixing solution (20% ethylene glycol, 80%
deionised water; 2 g detergent/L fixing solution were added). All Hypoaspis
aculeifer were counted under a binocular.
Observations
Mortality
In the control group, 3.8 % of the adult Hypoaspis aculeifer died and in the
solvent control group 2.5% which is below the allowed maximum of ≤ 20 %
mortality. The solvent control group was used for the statistical evaluation.
Concerning the mortality of the adult test organisms, statistical analysis
(Fisher´s Exact Binomial Test with Bonferroni Correction, one-sided greater,
α = 0.05) revealed no significant difference between control and any
treatment group up and including 32 mg pm/kg dw artificial soil.
Therefore, the NOEC for mortality is 32 mg pm/kg dw artificial soil. The
Lowest-Observed-Effect-Concentration (LOEC) for mortality is 56 mg pm/kg
dw artificial soil.
Reproduction
Concerning the number of juveniles, statistical analysis (William’s t-test,
onesided smaller, α = 0.05) revealed no significant difference between
control and any treatment group up and including 18 mg pm/kg dw artificial
soil.
Therefore, the NOEC for reproduction is ≥1000 mg test item/kg dw artificial
soil. The LOEC for reproduction is 32 mg pm/kg dw artificial soil.

Study Summary

NOVEMBER 2021

The EC10 and EC20 values for reproduction were calculated to be 33 mg
(95% confidence limits: 28-37) and 43 mg (95% confidence limits: 38-46) pm
/kg soil dw, respectively.
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Adult mortality
NOEC = 32 mg pm/kg dw artificial soil
LOEC = 56 mg pm/kg dw artificial soil
Reproduction
NOEC = 18 mg pm/kg dw artificial soil
LOEC = 32 mg pm/kg dw artificial soil
EC10 = 33 mg pm/kg dw artificial soil
EC20 = 43 mg pm/kg dw artificial soil

Conclusion

190: Soil mite reproduction test: metabolite (key study)
Soil mite (Hypoaspis aculeifer) reproduction test

Study type
Key study

Flag
BCS-CS55621-pyrazole-acetic acid (BCS-CC26101)

Test Substance
Hypoaspis aculeifer (soil mite)

Test Species
NOEC, LOEC

Endpoint
Adult mortality
NOEC ≥100 mg pm/kg dw artificial soil
LOEC >100 mg pm/kg dw artificial soil
Reproduction
NOEC ≥100 mg pm/kg dw artificial soil
LOEC >100 mg pm/kg dw artificial soil

Value
Larnaudie-Lopez, M.I.
(2019e). BCS-CS55621-pyrazole-acetic acid
(BCSCC26101): Influence on mortality and reproduction of the soil mite species
Hypoaspis aculeifer tested in artificial soil. Test Facility: Bayer AG, BAGCSEnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG, Crop
Science Division, Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Study ID:
E 428 05386-6. Report ID: EBTY0012.

Reference
(7.2.12-M 667946 -01-1)
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1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 226

Test Guideline/s
10, 18, 32, 56, and 100 mg pm/kg dw artificial soil (nominal)
Equivalent to 10, 18, 32, 56, and 100 mg test item/kg dw artificial soil

Dose Levels
None

Analytical measurements
Yes

Validity criteria met

Study Summary

Ten adult, fertilized female Hypoaspis aculeifer per replicate (8 replicates for
the control groups and 4 replicates for each treatment group) were exposed
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Table
to control and treatments. Concentrations of 10, 18, 32, 56, and 100 mg
pm/kg dw artificial soil were mixed into the artificial soil. During the test, the
Hypoaspis aculeifer were fed with nematodes bred on watered oat flakes.
During the study, a temperature of 20 ± 2°C and a light regime of 400 – 800
Lux, 16 h light:8 h dark were applied. The artificial soil was prepared with the
following constituents (percentage distribution on dw basis): 75% fine quartz
sand, 5% Sphagnum peat, air dried and finely ground, 20% Kaolin clay.
After a period of 14 days, the surviving adults and the living juveniles were
extracted by applying a temperature gradient using a MacFadyen-apparatus.
Extracted mites were collected in a fixing solution (20% ethylene glycol, 80%
deionised water; 2 g detergent/L fixing solution were added). All Hypoaspis
aculeifer were counted under a binocular.
Observations
Mortality
In the control groups, 1.3 % of the adult Hypoaspis aculeifer died which is
below the allowed maximum of ≤ 20 % mortality. The solvent control group
was used for the statistical evaluation. Concerning the mortality of the adult
test organisms, statistical analysis (Fisher´s Exact Binomial Test with
Bonferroni Correction, one-sided greater, α = 0.05) revealed no significant
difference between control and any treatment group up and including 100 mg
pm/kg dw artificial soil.
Therefore, the NOEC for mortality is ≥100 mg pm/kg dw artificial soil. The
Lowest-Observed-Effect-Concentration (LOEC) for mortality is > 100 mg
pm/kg dw artificial soil.
Reproduction
Concerning the number of juveniles, statistical analysis (William’s t-test,
onesided smaller, α = 0.05) revealed no significant difference between
control and any treatment group up and including 100 mg pm/kg dw artificial
soil.
Therefore, the NOEC for reproduction is ≥100 mg test item/kg dw artificial
soil. The LOEC for reproduction is >100 mg pm/kg dw artificial soil.
Adult mortality
NOEC ≥100 mg pm/kg dw artificial soil
LOEC >100 mg pm/kg dw artificial soil
Reproduction
NOEC ≥100 mg pm/kg dw artificial soil
LOEC >100 mg pm/kg dw artificial soil

Conclusion

191: Soil mite reproduction test: metabolite (key study)
Soil mite (Hypoaspis aculeifer) reproduction test

Study type
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Key study

Flag
BCS-CS55621-piperidine (HCl salt) (BCS-CU97237)

Test Substance

Hypoaspis aculeifer (soil mite)

Test Species

NOEC, LOEC

Endpoint
Adult mortality
NOEC ≥100 mg pm/kg dw artificial soil
LOEC >100 mg pm/kg dw artificial soil
Reproduction
NOEC ≥100 mg pm/kg dw artificial soil
LOEC >100 mg pm/kg dw artificial soil

Value

Reference
(7.2.34-M 662239 -01-1)

Larnaudie-Lopez, M.I. (2019f). BCS-CS55621-piperidine (HCl salt)
(BCSCU97237): Influence on mortality and reproduction of the soil mite
species
Hypoaspis aculeifer tested in artificial soil. Test Facility: Bayer AG, BAGCSEnSa-Testing, 40789 Monheim, Germany. Sponsor: Bayer AG, Crop
Science Division, Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Study ID:
E 428 05367-5. Report ID: EBTYN536.

1

Klimisch Score
None

Amendments/Deviations

Yes

GLP

OECD Guideline 226

Test Guideline/s
10, 18, 32, 56, and 100 mg pm/kg dw artificial soil (nominal)
Equivalent to 10.3, 18.5, 32.9, 57.6, and 102.9 mg test item / kg dw artificial
soil

Dose Levels
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Table
None

Analytical measurements

Yes

Validity criteria met

Ten adult, fertilized female Hypoaspis aculeifer per replicate (8 replicates for
the control groups and 4 replicates for each treatment group) were exposed
to control and treatments. Concentrations of 10, 18, 32, 56, and 100 mg
pm/kg dw artificial soil were mixed into the artificial soil. During the test, the
Hypoaspis aculeifer were fed with nematodes bred on watered oat flakes.
During the study, a temperature of 20 ± 2°C and a light regime of 400 – 800
Lux, 16 h light:8 h dark were applied. The artificial soil was prepared with the
following constituents (percentage distribution on dw basis): 75% fine quartz
sand, 5% Sphagnum peat, air dried and finely ground, 20% Kaolin clay.
After a period of 14 days, the surviving adults and the living juveniles were
extracted by applying a temperature gradient using a MacFadyen-apparatus.
Extracted mites were collected in a fixing solution (20% ethylene glycol, 80%
deionised water; 2 g detergent/L fixing solution were added). All Hypoaspis
aculeifer were counted under a binocular.
Observations
Mortality
In the control group, no adult Hypoaspis aculeifer died and in the solvent
control group 2.5%, which is below the allowed maximum of ≤ 20 % mortality.
The solvent control group was used for the statistical evaluation. Concerning
the mortality of the adult test organisms, statistical analysis (Fisher´s Exact
Binomial Test with Bonferroni Correction, one-sided greater, α = 0.05)
revealed no significant difference between control and any treatment group
up and including 100 mg pm/kg dw artificial soil.
Therefore, the NOEC for mortality is ≥100 mg pm/kg dw artificial soil. The
Lowest-Observed-Effect-Concentration (LOEC) for mortality is > 100 mg
pm/kg dw artificial soil.
Reproduction
Concerning the number of juveniles, statistical analysis (William’s t-test,
onesided smaller, α = 0.05) revealed no significant difference between control
and any treatment group up and including 100 mg pm/kg dw artificial soil.
Therefore, the NOEC for reproduction is ≥100 mg test item/kg dw artificial
soil. The LOEC for reproduction is >100 mg pm/kg dw artificial soil.

Study Summary
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Adult mortality
NOEC ≥100 mg pm/kg dw artificial soil
LOEC >100 mg pm/kg dw artificial soil
Reproduction
NOEC ≥100 mg pm/kg dw artificial soil
LOEC >100 mg pm/kg dw artificial soil

Conclusion

192: Soil mite reproduction test: metabolite (key study)
Soil mite (Hypoaspis aculeifer) reproduction test

Study type
Key study

Flag
BCS-CS55621-lactam (BCS-DA63612)

Test Substance
Hypoaspis aculeifer (soil mite)

Test Species
NOEC, LOEC

Endpoint
Adult mortality
NOEC ≥1000 mg pm/kg dw artificial soil
LOEC >1000 mg pm/kg dw artificial soil
Reproduction
NOEC ≥1000 mg pm/kg dw artificial soil
LOEC >1000 mg pm/kg dw artificial soil

Value
Larnaudie-Lopez, M.I. (2019g). BCS-CS55621-lactam (BCS-DA63612):
Influence on mortality and reproduction of the soil mite species Hypoaspis
aculeifer tested in artificial soil. Test Facility: Bayer AG, BAG-CSEnSaTesting, 40789 Monheim, Germany. Sponsor: Bayer AG, Crop Science
Division, Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Study ID: E 428
05412-6. Report ID: EBTYN533.

Reference
(7.2.18-M 669220 -01-1)

1

Klimisch Score
None

Amendments/Deviations
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Table
Yes

GLP
OECD Guideline 226

Test Guideline/s
100, 178, 316, 562, and 1000 mg pm/kg dw artificial soil (nominal)
Equivalent to 101, 181, 321, 570, and 1014 mg test item / kg dw artificial soil

Dose Levels
None

Analytical measurements
Yes

Validity criteria met

Study Summary

Ten adult, fertilized female Hypoaspis aculeifer per replicate (8 replicates for
the control groups and 4 replicates for each treatment group) were exposed
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to control and treatments. Concentrations of 100, 178, 316, 562, and 1000
mg pm/kg dw artificial soil were mixed into the artificial soil. During the test,
the Hypoaspis aculeifer were fed with nematodes bred on watered oat flakes.
During the study, a temperature of 20 ± 2°C and a light regime of 400 – 800
Lux, 16 h light:8 h dark were applied. The artificial soil was prepared with the
following constituents (percentage distribution on dw basis): 75% fine quartz
sand, 5% Sphagnum peat, air dried and finely ground, 20% Kaolin clay.
After a period of 14 days, the surviving adults and the living juveniles were
extracted by applying a temperature gradient using a MacFadyen-apparatus.
Extracted mites were collected in a fixing solution (20% ethylene glycol, 80%
deionised water; 2 g detergent/L fixing solution were added). All Hypoaspis
aculeifer were counted under a binocular.
Observations
Mortality
In the control group, 6.3% of the adult Hypoaspis aculeifer died and in the
solvent control group 7.5%, which is below the allowed maximum of ≤ 20 %
mortality. The solvent control group was used for the statistical evaluation.
Concerning the mortality of the adult test organisms, statistical analysis
(Fisher´s Exact Binomial Test with Bonferroni Correction, one-sided greater,
α = 0.05) revealed no significant difference between control and any
treatment group up and including 1000 mg pm/kg dw artificial soil.
Therefore, the NOEC for mortality is ≥1000 mg pm/kg dw artificial soil. The
Lowest-Observed-Effect-Concentration (LOEC) for mortality is > 1000 mg
pm/kg dw artificial soil.
Reproduction
Concerning the number of juveniles, statistical analysis (William’s t-test,
onesided smaller, α = 0.05) revealed no significant difference between control
and any treatment group up and including 1000 mg pm/kg dw artificial soil.
Therefore, the NOEC for reproduction is ≥1000 mg test item/kg dw artificial
soil. The LOEC for reproduction is >1000 mg pm/kg dw artificial soil.

Adult mortality
NOEC ≥1000 mg pm/kg dw artificial soil
LOEC >1000 mg pm/kg dw artificial soil
Reproduction
NOEC ≥1000 mg pm/kg dw artificial soil
LOEC >1000 mg pm/kg dw artificial soil

Conclusion
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Soil microflora Nitrogen transformation
Table 193: Nitrogen transformation test: metabolite (key study)
Nitrogen transformation test

Study type
Key study

Flag
BCS-CS55621-BDM-pyrazole (BCS-BP32808)

Test Substance
NA

Endpoint
No unacceptable effects at an application rate of 0.05 kg pm/ha

Value

Reference

Schulz, L. (2019b). BCS-CS55621-BDM-pyrazole (BCS-BP32808):
Effects on the activity of soil microflora (Nitrogen transformation
test). Test Facility: BioChem agrar, Labor für biologische und
chemische Analytik GmBH, Kupferstraße 6, 04827 Machern OT
Gerichshain, Germany. Sponsor: Bayer AG, Crop Science Division,
Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Study ID: 1948
SMN0021. Report ID: EBTY0269

(6.3.2A-03-M664889-01-1)
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 216

Test Guideline/s
0.01 mg pure metabolite/kg soil dw and 0.1 mg pm/kg soil dw
(nominal). Application rates were equivalent to 0.005 and 0.05 kg
pm/ha.

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
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A loamy sand soil (DIN 4220) was exposed for 28 days to 0.01 mg
pure metabolite/kg soil dw and 0.1 mg pm/kg soil dw (nominal).
Application rates were equivalent to 0.005 and 0.05 kg pm/ha. The
nitrogen transformation was determined in soil enriched with
Lucerne meal (concentration in soil 0.5%). NH4-nitrogen, NO3- and

Study Summary
NO2-nitrogen were determined by an Autoanalyzer at different
sampling intervals (0, 7, 14 and 28 days after treatment).
The test item BCS-CS55621-BDM-pyrazole (BCS-BP32808)
caused temporary inhibitions of the daily nitrate rate at the tested
concentrations of 0.01 and 0.1 mg pm/kg soil dw at time interval 714
days after application. However, no adverse effects on nitrogen
transformation in soil could be observed at both tested
concentrations at the end of the test, 28 days after application (time
interval 14-28). Differences from the control of +23.3% (test
concentration 0.01 mg pm/kg soil dw) and 1.4% (test concentration
0.1 mg pm/kg soil dw) were measured at the end of the 28-day
incubation period (time interval 14-28).
BCS-CS55621-BDM-pyrazole (BCS-BP32808) caused no adverse
effects (difference to control < 25%, OECD 216) on the soil nitrogen
transformation (expressed as NO3-N-production) at the end of the
28-day incubation period. The study was performed in a field soil at
concentrations up to 0.1 mg pm/kg soil dw, which are equivalent to
application rates up to 0.05 kg pm/ha.

BCS-CS55621-BDM-pyrazole (BCS-BP32808) caused no adverse
effects (deviation from control < 25%, OECD 216) on the soil
nitrogen transformation (expressed as NO3-N-production) at the end
of the 28-day incubation period.

Conclusion
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Table 194: Nitrogen transformation test: metabolite (key study)
Study type

Flag

Nitrogen transformation test

Key study

Test Substance

Endpoint

Value

Reference

BCS-CS55621-pyrazole acetic acid (BCS-CC26101)

NA

No unacceptable effects at an application rate of 0.07 kg pm/ha
Schulz, L. (2019d). BCS-CS55621-pyrazole acetic acid (BCS-CC26101):
Effects on the activity of soil microflora (Nitrogen transformation test). Test
Facility: BioChem agrar, Labor für biologische und chemische Analytik
GmBH, Kupferstraße 6, 04827 Machern OT Gerichshain, Germany.
Sponsor: Bayer AG, Crop Science Division, Alfred-Nobel-Str. 50, 40789
Monheim, Germany. Study ID: 1948 SMN0023. Report ID: EBTY0010

(7.2.30-M664834-01-1)

Klimisch Score

Amendments/Deviations
GLP

1

None

Yes

Test Guideline/s

Dose Levels

Analytical measurements

Validity criteria met
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0.01 mg pure metabolite/kg soil dw and 0.1 mg pm/kg soil dw (nominal).
Application rates were equivalent to 0.007 and 0.07 kg pm/ha.

None

Yes
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A loamy sand soil (DIN 4220) was exposed for 28 days to 0.01 mg pure
metabolite/kg soil dw and 0.1 mg pm/kg soil dw (nominal). Application
rates were equivalent to 0.007 and 0.07 kg pm/ha. The nitrogen
transformation was determined in soil enriched with Lucerne meal
(concentration in soil 0.5%). NH4-nitrogen, NO3- and NO2-nitrogen were
determined by an Autoanalyzer at different sampling intervals (0, 7, 14 and
28 days after treatment).
No adverse effects of BCS-CC26101 on nitrogen transformation in soil
could be observed at both test concentrations (0.01 mg pure metabolite/kg
dry weight soil and 0.1 mg pure metabolite/kg dry weight soil) during the
28-day experiment. Differences from the control of +5.0% (test
concentration 0.01 mg pure metabolite/kg dry weight soil) and +21.8% (test
concentration 0.1 mg pure metabolite/kg dw soil) were measured at the
end of the 28-day incubation period (time interval 14-28).

Study Summary

Conclusion

BCS-CS55621-pyrazole acetic acid (BCS-CC26101) caused no adverse
effects (deviation from control < 25%, OECD 216) on the soil nitrogen
transformation (expressed as NO3-N-production) at the end of the 28-day
incubation period.

Table 195: Nitrogen transformation test: metabolite (key study)
Nitrogen transformation test

Study type
Key study

Flag
BCS-CS55621-piperidine (HCl salt) (BCS-CU97237)

Test Substance
NA

Endpoint
No unacceptable effects at an application rate of 0.14 kg pm/ha

Value

Reference
(7.2.26-M665483-01-1)

Persdorf M. (2019a). BCS-CS55621-piperidine (HCl salt)
(BCSCU97237): Effects on the activity of soil microflora (Nitrogen
transformation test). Test Facility: BioChem agrar, Labor für
biologische und chemische Analytik GmBH, Kupferstraße 6, 04827
Machern OT Gerichshain, Germany. Sponsor: Bayer AG, Crop
Science Division, Alfred-Nobel-Str. 50, 40789 Monheim, Germany.
Study ID: 1948 SMN0020. Report ID: EBTYN535

1

Klimisch Score
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None

Amendments/Deviations
Yes

GLP
OECD Guideline 216

Test Guideline/s
0.019 mg pure metabolite/kg soil dw and 0.187 mg pm/kg soil dw
(nominal). Application rates were equivalent to 0.014 and 0.14 kg
pm/ha.

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
A loamy sand soil (DIN 4220) was exposed for 28 days to 0.019 mg
pure metabolite/kg soil dw and 0.187 mg pm/kg soil dw (nominal).
Application rates were equivalent to 0.014 and 0.14 kg pm/ha. The
nitrogen transformation was determined in soil enriched with
Lucerne meal (concentration in soil 0.5%). NH4-nitrogen, NO3- and
NO2-nitrogen were determined by an Autoanalyzer at different
sampling intervals (0, 7, 14 and 28 days after treatment).
No adverse effects of BCS-CU97237 on nitrogen transformation in
soil could be observed at both test concentrations (0.019 mg pure

Study Summary
metabolite/kg dry weight soil and 0.187 mg pure metabolite/kg dry
weight soil) during the 28-day experiment. Differences from the
control of -3.3% (test concentration 0.019 mg pure metabolite/kg dry
weight soil) and +7.5% (test concentration 0.187 mg pure
metabolite/kg dry weight soil) were measured at the end of the
28day incubation period (time interval 14-28).
BCS-CS55621-piperidine (BCS-CU97237) caused no adverse
effects (difference to control < 25%, OECD 216) on the soil nitrogen
transformation (expressed as NO3-N-production) at the end of the
28-day incubation period. The study was performed in a field soil at
concentrations up to 0.187 mg pm/kg soil dw, which are equivalent
to application rates up to 0.14 kg pm/ha.

BCS-CS55621-piperidine (BCS-CU97237) caused no adverse
effects (deviation from control < 25%, OECD 216) on the soil
nitrogen transformation (expressed as NO3-N-production) at the end
of the 28-day incubation period.

Conclusion
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Table 196: Nitrogen transformation test: metabolite (key study)
Nitrogen transformation test

Study type
Key study

Flag
BCS-CS55621-lactam (BCS-DA63612)

Test Substance
NA

Endpoint
No unacceptable effects at an application rate of 0.14 kg pm/ha

Value

Reference

Persdorf M. (2019b). BCS-CS55621-lactam (BCS-DA63612):
Effects on the activity of soil microflora (Nitrogen transformation
test). Test Facility: BioChem agrar, Labor für biologische und
chemische Analytik GmBH, Kupferstraße 6, 04827 Machern OT
Gerichshain, Germany. Sponsor: Bayer AG, Crop Science Division,
Alfred-Nobel-Str. 50, 40789 Monheim, Germany. Study ID: 1948
SMN0025. Report ID: EBTYN534

(7.2.28-M664833-01-1)
1

Klimisch Score
None

Amendments/Deviations
Yes

GLP
OECD Guideline 216

Test Guideline/s
0.019 mg pure metabolite/kg soil dw and 0.187 mg pm/kg soil dw
(nominal). Application rates were equivalent to 0.014 and 0.14 kg
pm/ha.

Dose Levels
None

Analytical measurements
Yes

Validity criteria met
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A loamy sand soil (DIN 4220) was exposed for 28 days to 0.019 mg
pure metabolite/kg soil dw and 0.187 mg pm/kg soil dw (nominal).
Application rates were equivalent to 0.014 and 0.14 kg pm/ha. The
nitrogen transformation was determined in soil enriched with
Lucerne meal (concentration in soil 0.5%). NH4-nitrogen, NO3- and
NO2-nitrogen were determined by an Autoanalyzer at different
sampling intervals (0, 7, 14 and 28 days after treatment).
The test item BCS-DA63612 caused a temporary inhibition of the
daily nitrate rate at the tested concentrations of 0.019 mg pure

Study Summary
metabolite/kg dry weight soil and 0.187 mg pure metabolite/kg dry
weight soil at time interval 7-14 days after application. However, no
adverse effects of BCS-DA63612 on nitrogen transformation in soil
could be observed at both tested concentrations at the end of the
test, 28 days after application (time interval 14-28). Differences from
the control of +6.0% (test concentration 0.019 mg pure
metabolite/kg dry weight soil) and +13.6% (test concentration 0.187
mg pure metabolite/kg dry weight soil) were measured at the end of
the 28-day incubation period (time interval 14-28).
BCS-CS55621-lactam (BCS-DA63612) caused no adverse effects
(difference to control < 25%, OECD 216) on the soil nitrogen
transformation (expressed as NO3-N-production) at the end of the
28-day incubation period. The study was performed in a field soil at
concentrations up to 0.187 mg pm/kg soil dw, which are equivalent
to application rates up to 0.14 kg pm/ha.

BCS-CS55621-lactam (BCS-DA63612) caused no adverse effects
(deviation from control < 25%, OECD 216) on the soil nitrogen
transformation (expressed as NO3-N-production) at the end of the
28-day incubation period.

Conclusion
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Terrestrial invertebrates Pollinators Honey bees Acute toxicity
Table 197: Acute oral and contact toxicity to honey bees: metabolite (key study)
Acute oral and contact toxicity to honey bees

Study type
Key study

Flag

BCS-CS55621-pyrazole acetic acid (BCS-CC26101, metabolite)

Test Substance

Apis mellifera L. (Honey bee)

Test Species

LD50 (contact and oral)

Endpoint
Contact LD50 (48 h) >100.0 μg pm/bee
Oral LD50 (48 h) >106.6 μg pm/bee

Value

Reference

Sekine T. (2019a). BCS-CS55621-pyrazole acetic acid (BCS-CC26101)
Effects (acute contact and oral) on honey bees (Apis mellifera L.) in the
laboratory. Test Facility: Ibacon GmbH, Arheilger Weg 17, Rossdorf,
Germany. Sponsor: Bayer AG, Cropscience Division, Alfred Nobel Strasse 50,
40789 Monheim am Rhein, Germany. Study ID: 144031035. Report ID:
EBTY0028

(7.3.9-M-667871-01-1)

1

Klimisch Score
Deviations from OECD 213: Acetone was used as a solvent, accounting for
5% of the sucrose feeding solution. This solvent concentration was in excess
of the maximum 1% recommended.
This deviation did not affect the study results as the validity criteria were met.
Deviations from OECD 214: A 5 μL droplet was chosen in deviation to the
guideline recommendation of a 1 μL droplet. Since a higher volume ensured
a more reliable dispersion of the test item, no adverse effects on the outcome
of the study are to be expected.
This deviation did not affect the study results as the validity criteria were met.

Amendments/Deviations

Yes

GLP
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OCSPP 850.3020
Directive 2003-1 (Canada PMRA)

Test Guideline/s
Regulation EC no 1107/2009
OECD 213 and 214

100.0 μg pm per bee (single dose) by topical application (contact limit test)
106.6 μg pm per bee (single dose) by feeding (oral limit test, value based on
the actual intake of the test item).

Dose Levels

None

Analytical measurements

Yes

Validity criteria met
Under laboratory conditions 50 worker bees were exposed for 48 hours to a
single dose of 100.0 μg pm per bee by topical application (contact limit test)
and 50 worker bees to a single dose of 106.6 μg pm per bee by feeding (oral
limit test, value based on the actual intake of the test item). In addition, a
water control group and a solvent control group and a toxic reference were
included. Observations Contact Test:
At the end of the contact toxicity test (48 hours after application), 2% mortality
occurred at 100.0 μg pm/bee. There was no mortality in the solvent control
group (acetone). In the water control group 4% mortality occurred. No
behavioural abnormalities could be observed during the entire test.
Oral Test:
In the oral toxicity test, the maximum nominal test level of BCS-CC26101 (ie
100 μg pm/bee) corresponded to an actual intake of 106.6 μg pm/ bee. After
48 hours 2% mortality occurred at this dose level. after 48 hours. No mortality
occurred in the water control group (50% w/v sucrose solution) and in the
solvent control group (acetone) at the end of the oral toxicity test. No test item
induced behavioural effects were observed at any time in the oral toxicity test.
The contact LD50 (48 h) was > 100.0 μg pm/bee. The oral LD50 (48 h) was >
106.6 μg pm/bee.

Study Summary
BCS-CC26101 is not considered ecotoxic to terrestrial invertebrates based on
contact and oral LD50 > 25 μg ai/terrestrial invertebrate as per Schedule 6:
Classification criteria for ecotoxic substances, Hazardous Substances
(Classification) Notice 2017, under the Hazardous Substances and New
Organisms Act 1996).

Conclusion
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Appendix I: Evaluation of the risk assessment provided by
the applicant
The Applicant has provided the EPA with a comprehensive in house evaluation of the human health
risks and a report covering the environmental risks of Xivana conducted by Australian Environment
Agency Property Limited (Australian Environment Agency Property Limited 2020).
There were no major points of disagreements apart from the difference noted in the relevant
appendices.
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