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Official
1 REFERENCE use only

1.1 Reference Xxxxx, X., XXXX, Determination of the hydrolysis ta constants of
XXXXXX, XXXXXXXXXXXXXX, laboratory report no. xxxx, Xx
XXXXXXXXX XXXX (unpublished).

Section no.: A7.1.1.1.1-01.

1.2 Data protection Yes.

1.2.1 Data owner LiphaTech S.A.S.

1.2.2 Companies with | None.
letter of access

1.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gs4.s. for the
protection purpose of its entry into Annex I.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study Yes.

The study was performed to US EPA Pesticide Assessfuidelines,
Subdivision N, Paragraph 161-1.

2.2 GLP Yes.

2.3 Deviations Yes.

The study was not conducted to the tiered approatmed by the
recommended guideline (EC method C.7, OECD 111eler, the
study provides sufficient information on the hygtal behaviour of the
test substance.

3 MATERIALS AND METHODS

3.1 Test material As given in section 2.

(radiolabelled) | e thialone (IUPAC): 3-((1RS,3RS:1RS,3SR)-3-(4bmobiphenyl-4-
yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-bettio-2-one.

Referred to as XXXXXX in the study report.

3.1.1 Lot/Batch number | Code no. XXXXXXXX, lot no. XXX.

3.1.2 Specification Specific activity 23 mCi/mmol.

3.1.3 Purity RCP (radiochemical purity) > 96% by two Tk{stems.

3.1.4 Further relevant | Position of radiolabel given below:
properties
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3.2

Test material
(non-
radiolabelled)

As given in section 2.

Difethialone (IUPAC): 3-((1RS,3RS;1RS,3SR)-3-(4bmobiphenyl-4-
yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-bettio-2-one.

Referred to as XXXXXX in the study report.

3.2.1 Lot/Batch number | Not specified.

3.2.2 Specification No further details.

3.2.3  Purity Not specified.

3.2.4 Further relevant | Not applicable.

properties

3.3 Testing procedure | The rate of hydrolysis of difethialone in sterilgugous buffer at a
concentration of approximately 1 mg/L and at a terature of 25°C wa
investigated at pH values 5, 7 and 9.

3.3.1 Test system Acidic, neutral and alkaline buffeusiohs were prepared using
distilled, deionised water as described in TableA1.1.1-1. All buffer
solutions were sterilised by filtration (0.22 um).

The treatment and incubation of the test solutisssimmarised in
Table A 7.1.1.1.1-2. Difethialone was preparethmtest samples at a
concentration of 1 mg/L.

Further details of the test system is providedablé A 7.1.1.1.1-3.

3.3.2 Temperature 25°C.

3.3.3 pH The study was conducted at pH values of 5, 7%ankdleasurements
were taken at each sampling interval, see TablelA 7.1-4, to confirm
that the pH of the buffer solutions was maintaitr@dughout the study.

3.3.4 Duration of the testf 30 days.

3.3.5 Number of Duplicate samples for each pH at each samplingviate

replicates

3.3.6  Sampling Samples were taken for analysis at 0, 14,722 and 30 days. At each
sampling interval methanol (10 mL) was added tobiiniéer solutions to
recover radioactivity adsorbed to glass surfaddse level of
radioactivity in the buffer solutions was quantifigsOp L) by LSC and
an aliquot taken for TLC analysis.

3.3.7 Analytical methods| For routine chromatographic gsialthe buffer solutions were analysé

by two different TLC systems using silica plate@mm). TLC plates
were either developed in hexane/ ether/ acetic @&d/0:5 v/iviv) or
methanol/ acetic acid (90/10 v/v). Non radiolabelieference standarg
were visualised using UV light (254 nm). Radioagetiegions were
quantified using a linear analyser.

The RCP determinations were similarly conductedgisiexane/ ether/
acetic acid (25/70/5 viviv) and methanol/ acetid §80/10 v/v).

4 RESULTS
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4.1 Recovery of
applied
radioactivity

The recovery of applied radioactivity from the lsfSolutions is
summarised in Table A 7.1.1.1.1-4.

The amount of applied radioactivity recovered rahfyjem 83 to 100%
(average 96%). Consequently, any evolved volatilemonents were ng
significant. At one sampling interval (22 days tlecovery of applied
radioactivity declined to approximately 83%, howe\sy the end of the
study (30 days) the level had recovered to 93%mne@aly the recovery
of applied radioactivity was 90% or greater anddssidered acceptabl
for the purposes of this study and is not thoughtave effected the
results and conclusions.

The pH of the test solutions was maintained througthe study.

4.2 Profile of
components

The level of difethialone observed in the sterd@eous buffer solutiong
is summarised in Table A 7.1.1.1.1-5.

At a temperature of 25°C very little hydrolysis wasserved. Example
of chromatographic analysis given in the study redo not show any
significant degradation products.

At the molarities specified, any buffer effects et thought to have
significantly affected the hydrolysis rates observe

X

4.3 Hydrolysis rate
constant (k,)

The hydrolysis rate of difethialone was recalcudaising the procedurg
described in Section A 7.2.1-01.

The recalculation of the iy and DTy values is presented graphically
Figures A 7.1.1.1.1-1 to 7.1.1.1.1-3 and summarised
Table A7.1.1.1.1-5.

The hydrolysis of difethialone at a temperatur@®fC in sterile
aqueous buffer solution at pH values of 5, 7 aditihot give a good
correlation to first-order kinetics {Ralues were in the range 0.11 to
0.35). The best fit D4, values of difethialone were determined to be
516 days (pH 5), 175 days (pH 7) and 155 days (pH&
corresponding Dd, values were determined to be 1714 days (pH 5),
580 days (pH 7) and 515 days (pH 9).

5 APPLICANT'S SUMMARY AND CONCLUSION

51 Materials and
methods

The hydrolytic behaviour of difethialone was invgated in sterile
aqueous buffer (pH value 5, 7 and 9) at a tempey&ti25°C. The GLP
study was conducted to US EPA Guidelines 161-19861

5.2 Results and

The recovery of the applied radioactivity rangezhir83 to 100%. The

discussion pH of the buffer solutions was maintained throudftba duration of the

study. No significant hydrolysis products were olisd.

521 ky The hydrolysis rate constants were calculatedet.801343 day
(pH 5), 0.003967 day(pH 7) and 0.004469 daypH 9), see
Table A7.1.1.1.1-5.

5.2.2 DTg The DTso values were 516 days (pH 5), 175 days (pH 7) &iddhys
(pH 9), see Table A 7.1.1.1.1-5.

523 r? The observed hydrolysis did not give a good cati@h to first-order

kinetics (R = 0.11 to 0.35).
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5.3 Conclusion Although not conducted to the tiered approacheasmmended in the | x
EU guideline, the data generated is sufficientsttingate the hydrolytic
properties of difethialone. Difethialone is statdehydrolysis under
acidic conditions (pH 4) with an estimated haléldf > 1 year. Under
neutral (pH 7) and alkaline (pH 9) conditions difatone is slowly
hydrolysed with estimated DT50 values of 175 angl d&ys,
respectively. No significant degradation prodwetse formed.

The hydrolytic degradation of difethialone is notsidered to be a
significant process in the environment.

5.3.1 Reliability 2,

5.3.2 Deficiencies Yes

The study contained some deficiencies when comparetdern day
standards. These deficiencies are discussed in detad where
appropriate under the relevant headings above @ndat considered to
have adversely affected the quality of the results.
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Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date 14 December 2004; revised 31 October 2006

Materials and Methods

Agree with applicant’s version

Comments (3.3.1)Test concentrations were slightly above the waikrslity of
0.39 mg/l.

Results and discussion

Agree with applicant’s summary and conclusion

Comments (4.2):The extent of hydrolysis observed after 30 daystamperaturg
of 25°C was 4.9%, 11.2% and 10.4%, respectivehidta 7.1.1.1.1-5). The
identification of breakdown products accounting fiwwre than 10 % of active
substance added should have been performed.

However, examples of chromatographic analysis gimestudy A7.1.1.1.1 do not
show any significant degradation products. It erdifiore anticipated that the
10.4 %and 11.2 % degradation observed at pH 9 arebs@ectively, comprises 0
several minor metabolites < 10% and do not reptesegle metabolites, becausg
these would have been clearly visible in the chtograms. No information is
available on these minor metabolites. However, biydis of difethialone is slow
and due to the low water solubility of difethialosed its strong adsorption

tendency to organic matter hydrolysis is not com®d to play a major role in the

environment.

0]

Conclusion

Comment (5.3):Although not conducted according to the tiered apph, as
recommended in the EU guideline, the data generataafficient to estimate the
hydrolytic properties of difethialone. Difethialorsestable to hydrolysis under
acidic conditions (pH 5) with an estimated hal&ldf > 1 year. Under neutral
(pH 7) and alkaline (pH 9) conditions difethialaseslowly hydrolysed with
estimated DT50 values of 175 and 155 days, resgdgtiDegradation products
were formed but not identified and the very slowdtoyysis rate indicates that it i
the parent compound that at all times will be tt@mtompound of concern

Reliability

2

Acceptability

Acceptable with the deficiencies noted above

Remarks
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Table A 7.1.1.1.1-1: Type and composition of buffesolutions

pH Type of buffer (final molarity) Composition

5 Acetate buffer (0.01M) 0.01M Sodium acetate adjiso pH 5.0 (+/- 0.05) with 0.1M
acetic acid.

7 Phosphate buffer (0.007M) 0.067M Sodium dihydrogkosphate, NaifO, (30 mL) mixed
with 0.067M dipotassium hydrogen phosphatgHl RO, (61 mL)
and diluted tenfold.

9 Borate buffer (0.025M) 0.025M Disodium tetraberdiiaB,O; adjusted to pH 9.0
(+/- 0.05) with 0.1M acetic acid.

Table A 7.1.1.1.1-2: Description of test solution

Criteria

Details

Purity of water

Distilled, deionised.

Preparation of test medium

Test substance (carfg)5dissolved in chloroform
(13 uL), was reconstituted with DMF (1.5 mL) anéith
diluted with buffer solution (148.5 mL) in an Erleeyer
flask (250 mL).

Test concentrations (mg a.i./L) 1 ppm.
Temperature°C) 25+ 1°C.
Controls Not applicable.

Identity and concentration of co-solvent

Dimethytfamide (DMF) 1% v/v.

Replicates

Two replicates for each pH value at each sampling
interval.
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Table A 7.1.1.1.1-3: Description of test system

Glassware

The bulk treated buffer solution was prepared in
Erlenmeyer flasks (250 mL). The individual sub-
samples (10 mL) were incubated in screw capped
glass vials (20 mL) covered in foil to exclude kigh

Other equipment

Incubator (Ambi-Hi-Low Lab-Line).

pH measurements (Beckman Expandomatic pH
meter).

Filtration (Gelman filtration apparatus, metricel
membrane).

Liquid scintillation counter (Packard Tri-Carb 3380

TLC linear analyser (Berthold Instruments Inc.
LB 2832 TLC linear analyser and LB 500 data
acquisition system).

Method of sterilization

The buffer solutions wetergised by filtration
(0.22 pm).

The glassware was sterilised by autoclaving for
60 minutes at 15 psig and 121°C.

Table A 7.1.1.1.1-4: Recovery of applied radioasfity from sterile agqueous buffer

Incubation Recovery of applied radioactivity (mg equiv/L)
time (days) pH 5 oH 72 pH 9°

Measured Mean Measured Mean Measured Mean
0 0.92 0.92 (100%) 0.99 0.99 (1009%) 1.07 1.07 (104
1 0.90, 0.90 0.90 (98%) 0.98, 0.97 0.98 (99%) 11025 1.05 (97%)
7 0.86, 0.89 0.88 (96%) 0.95, 1.00 0.98 (99%) 01985 1.02 (95%)
14 0.90, 0.93 0.92 (100% 0.98, 1.0( 0.99 (100%6) 01,11.08 1.05 (97%)
22 0.76, 0.76 0.76 (83%) 0.92, 0.95 0.94 (95%) 01951 0.98 (92%)
30 0.84, 0.87 0.86 (93%) 0.82, 0.9 0.87 (88%0) 00077 0.97 (91%)

Values in parenthesis are percentages of initiatentrations (nominal concentration 1 mg/L).

The overall range of total radioactivity recovefesm the samples was 83 to 100% (mean 96%).

1
2
3

DOC Il A7.DOC

Measured pH values 5.05 at 0 days, 5.10 at 30 dagsge 5.00 to 5.20 (mean 5.08).
Measured pH values 6.95 at 0 days, 7.40 at 30 dagsge 6.95 to 7.60 (mean 7.34).
Measured pH values 8.95 at 0 days, 9.00 at 30 dagsge 8.95 to 9.00 (mean 9.00).
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Table A 7.1.1.1.1-5: Concentration of difethialonén sterile aqueous buffer
Incubation Concentration of difethialone in buffer solution (ng/L)
time (days) DH 5 DH 7 bH 9

Measured Mean Measured Mean Measured Mean
0 0.82,0.81 0.82 0.84,0.94 0.89 0.94,0.98 0.96
1 0.80, 0.83 0.82 0.82,0.89 0.86 0.89,1.01 0.95
7 0.73,0.86 0.80 0.86, 0.95 0.90 0.85, 0.97 0.91
14 0.86, 0.78 0.82 0.88, 0.88 0.88 0.96, 0.90 0.93
22 0.62, 0.59 0.60 0.86, 0.72 0.79 0.86, 0.15 0.81
30 0.77,0.78 0.78 0.78, 0.80 0.79 0.88, 0.85 0.86

(4.9%)* (11.2%)* (10.4%)*

25°C.

Figure A 7.1.1.1.1-1: Re-calculation of Dy and DTgg values for hydrolysis of
difethialone in sterile aqueous buffer (pH 5)

Values in parenthesis relate to the percentagegfadation observed after 30 days at a temperature
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Figure A 7.1.1.1.1-2: Re-calculation of Dy and DTgg values for hydrolysis of
difethialone in sterile aqueous buffer (pH 7)
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Figure A 7.1.1.1.1-3: Re-calculation of Dy and DTgg values for hydrolysis of

difethialone in sterile aqueous buffer (pH 9)
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Table A 7.1.1.1.1-6: First order Do and DTy values for the rate of hydrolysis of

difethialone in sterile aqueous buffer

Buffer Data range DT s50(ab) DT g0(1ab) Regression parameters
(days) (days) (days) Ce K R?
pH 5 0to 30 5162 17142 0.7841 0.001343 0.11
pH 7 0to 30 1752 5802 0.8935 0.003967 0.35
pH 9 0to 30 1552 5152 0.9534 0.004469 0.39

1

2

All data points were used.

DOC Il A7.DOC

DTs (or DTgp) value was not demonstrated experimentally, reshthined by extrapolation.
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VII.7.6.2.2

Official
1 REFERENCE use only

1.1 Reference Xxxxx, X., XXXXx, Determination of the solution phalysis rate of
LM2219 (Difethialone). XXXXXX. XXXXXXXXXXXXXX,
laboratory report no. Xxxx, Xx XXxXxxxxxx XXXX (ungalished).

Section no.: A 7.1.1.1.2-01.

1.2 Data protection Yes.

1.2.1 Data owner LiphaTech S.A.S.

1.2.2 Companies with | None
letter of access

1.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gs4.s. for the
protection purpose of its entry into Annex I.

2 GUIDELINES AND QUALITY ASSURANCE

2.1 Guideline study Yes.

The study was performed to US EPA Pesticide Assessfuidelines,
Subdivision N, Paragraph 161-2.

2.2 GLP Yes.

2.3 Deviations No.

Apart from minor deviations, the study meets trguneements of the
recommended guideline (SETAC, OPPTS 835.2210).

3 MATERIALS AND METHODS

3.1 Test material As given in section 2.

Difethialone (IUPAC): 3-((1RS,3RS;1RS,3SR)-3-(4bmobiphenyl-4-
yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-bettin-2-one.

Referred to as LM2219 in the study report.

3.1.1 Lot/Batch number | Code no. XXXXXXX, lot no. XXX

3.1.2 Specification Specific activity 23 mCi/mmol.
3.1.3 Purity RCP (radiochemical purity) > 96% by two Tk¢stems.
3.1.4 Radiolabelling Position of radiolabel given below:
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3.1.5 Further relevant | None
properties
3.2 Test material As given in section 2.
gggir(])-labelle 0 Difethialone (IUPAC): 3-((1RS,3RS;1RS,3SR)-3-(46mobiphenyl-4-
yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-bettio-2-one.
Referred to as LM2219 in the study report.

3.2.1 Lot/Batch number | Not specified.

3.2.2 Specification No further details.

3.2.3 Purity Not specified.

3.2.4 Further relevant | Not applicable.

properties

3.3 Reference No reference substances were used.

substances

3.4 Testing procedure | The rate of photolysis of difethialone in aqueooisison was
investigated under natural sunlight at pH values,af and 9.

3.4.1 Test system Acidic, neutral and alkaline buffeutiohs were prepared using
distilled, deionised water as described in Tabl&A1.1.2-1. All buffer
solutions were sterilised by filtration (0.22 pun#All glassware were
sterilised by autoclaving for 60 minutes at 15 sigl 121°C.

The treatment and incubation of the test solutisssimmarised in
Table A7.1.1.1.2-2.
Further details of the test system and equipmesd issprovided in
Table A7.1.1.1.2-3.
3.4.2 Properties of light | Natural sunlight, see Table A 7.1.1.1.2-3.
source

3.4.3 Determination of | Sunlight measurements were made using a Blak-Rayg lave

irradiance ultraviolet meter (Ultraviolet Products Inc., Saali&el, CA, USA).

3.4.4 Temperature Ambient temperature under natural ghliemperature measuremen
were in the range 28 to 35°C for the duration eftést.

3.45 pH The study was conducted at pH values of 5, 7%nileasurements
were taken at the beginning and end of the expgzenied (1.5 hours
duration), see Table A 7.1.1.1.2-4, to confirm tiwat pH of the buffer
solutions was maintained throughout the study.

3.4.6 Duration of the testf The definitive phase of thedgtwas conducted over 1.5 hours.

3.4.7 Number of Duplicate exposed samples for each pH at each sagripterval.

replicates Single dark control samples were taken for eaclapéhch sampling
interval.

3.4.8 Sampling Samples were taken for analysis at inteif0, 10, 20, 30, 45, 60 and

90 minutes. At each sampling interval the levelasfioactivity in the
buffer solutions was quantified by LSC and an alig@5 L) taken for
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TLC analysis.
Sunlight measurements, weather observations antatrtbmperatures
were recorded at each sampling interval.

3.4.9 Analytical methods| For routine chromatographic gsialthe buffer solutions were analysg

by two different TLC systems using silica plate@mm). TLC plates
were either developed in hexane/ ether/ acetic @&d/0:5 v/viv) or
methanol/ acetic acid (90/10 v/v). Non radiolabelieference standarg
were visualised using UV light (254 nm). Radioegtiegions were
quantified using a linear analyser.

The RCP determinations were similarly conductedgibiexane/ ether/
acetic acid (25/70/5 viviv) and methanol/ acetid §80/10 v/v).

3.5 Transformation
products
3.5.1 Method of analysis| The levels of difethialone and corresponding deagtiad products were
for transformation | monitored using the chromatographic systems desttiilb Section 3.4.9
products
4 RESULTS
4.1 Screening test Some preliminary tests were performed using theesaethodologies &
described above, however these were used solehnge finders (i.e. tg
determine the required exposure duration etc.tla@desults are not
described in detail in the study report.
4.2 Actinometer data | A chemical actinometer was not used for this stsdyilight intensity
measurements were made using an ultraviolet meter.
4.3 Photolysis data
4.3.1 Recovery of The recovery of applied radioactivity from the egpd samples and da| x

applied
radioactivity, mass
balance

controls is summarised in Table A 7.1.1.12.-4.

The amount of applied radioactivity recovered frilva exposed samplg
and dark controls ranged from 82.8 to 106.2% (diveverage 98.0,
92.4 and 96.4% at pH values of 5, 7 and 9 respelgjiand 78.8 to
102.7% (overall average 100.0, 86.9 and 87.6% atgitks of 5, 7 and
9 respectively), indicating a complete mass balance

No attempt was made to recover evolved volatilepaments. As a
complete mass balance was achieved, the amounyaelved volatile
components could not have been significant (i.£0% AR).

Measurements of the pH of the buffer solutiondatkieginning and en
of the incubation period indicated that the pHha&f solutions was
maintained over the duration of the test period.
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4.3.2 Concentration The concentration of difethialone in the buffendimins (expressed as g
values percentage of the initial concentration) exposedatmiral sunlight and

for the dark controls, at each sampling intensakummarised in
Table A 7.1.1.1.2-5 and Table A 7.1.1.1.2-6, retipely.

Two chromatography systems (SS 1 and SS 2) werktasanalyse the
buffer solutions. Values obtained using SS 2 aresistently higher thal
that obtained using SS 1, indicating incompleteltgion of difethialone
from degradation products using SS 2.

4.3.3 Photolysis rate The photolysis of difethialone under natural sumtigyas rapid at all pH| x
constant, & values. After 90 minutes the amount of difethi@l@emprised 30.8 to
39.3% of applied radioactivity.

The recalculation of the f and DTy Values is presented graphically
Figures 7.1.1.1.2-1 to 7.1.1.1.2-3 and summarigédhble A 7.1.1.1.2-7

The best fit DTy values for the photolysis of difethialone in buffe
solutions at pH 5, 7 and 9 were determined to b@é,51.9 and
54.5 mins respectively (overall average 58.7 mins).

4.3.4 Kinetic order The photolysis of difethialone, und@tural sunlight, gave a good
correlation to pseudo first order kinetics’ (Rlues were in the range
0.78 t0 0.91).

4.3.5 Reaction quantum | The sunlight reaction quantum yielgf) of the test substance was nof x
yield (¢°s) determined.

4.4 Specification of Photolysis of difethialone in aqueous sterile buléel to the formation | x
the transformation | of two significant components. The transformatwaducts were not
products fully identified and are referred to as “origin regél” and “Rf 0.8". The

maximum levels of Origin and Rf 0.8 observed we3é3and

23.2% AR, respectively. A summary of the levelsatved is presente

in Table A 7.1.1.1.2-8.

Investigation into the degradation products wascootprehensive,
however, it can be said that photolysis of difdtitia led to the
formation of two areas of radioactivity. The chigraphic analysis ¢
these areas of radioactivity was not sufficientesolve whether the
areas were due to individual degradation productaudtiple
components or sufficient to identify the componesttacturally.

5 APPLICANT'S SUMMARY AND CONCLUSION
5.1 Materials and The rate of photolysis of difethialone in aqueoolsison was
methods investigated under natural sunlight at pH valueS,af and 9. The GLP
study was conducted to US EPA Guideline 161-2 8619
5.2 Results and The recovery of applied radioactivity ranged froen@8to 106.2%
discussion (overall average 96%). No attempt was made teco#volved volatile

components, however as a mass balance was obthmél/el of
volatile components, if any, was not significamtie pH of the buffer
solutions was maintained throughout the incubapierod.

Photolysis of difethialone under natural sunliglatswapid in buffer
solutions at each pH value. Photolysis gave a googklation to pseud
first order kinetics.
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521 k5 The corresponding rate constants ranged from @D1®20.01120 min.

522 ¢% The quantum yield was not determined.

5.2.3  tie The DTsy values ranged from 54.5 to 61.9 mins (overall ager
58.7 mins).

5.3 Conclusion Photolysis of difethialone in aqueous solutioraigid. No pH effects | x
were observed.

5.3.1 Reliability 2

5.3.2 Deficiencies Yes
The study contained some deficiencies when comparetdern day
standards. These deficiencies are discussed ie datail where
appropriate under the relevant headings above i@t considered to
have adversely affected the quality of the results.
In addition, the study made no attempt to iderttify photolysis
components formed in significant quantities (i.6.0% AR). As the
study is conducted for classification purposes @inéy actual use of the
biocidal products will not result in exposure taiatic systems) the
identity of the photolysis components is not coasgd relevant.
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE

Date 22 December 2004; revised 31 October 2006

Materials and Methods Agree with applicant’s summary and conclusion.

Comments (3.2.1, 3.2.2 and 3.2.3%hould have been filled with relevant
information available in the study report.

Comments (3.4)The test concentration should have been includddaaremark
made that the tested concentration of 1 mg/l ivalble solubility of difethialone
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Section A 7.1.1.1.2

Annex Point lIA
VII.7.6.2.2

Phototransformation in water including identity of
transformation products

Results and discussion

Agree with applicant’s summary and conclusion.

Comments (4.3.1Recovery was quite variable as indicated in Table1A1.1.2-4
and may be due to the mentioned test concentratiich was above the
determined solubility limit. A reduction in amourgicovered was most noticeab
in dark controls at pH7 and pH 9.

Comments (4.3.3Although a significant loss of test material wasetved in the
dark controls no attempt was made to correct ttimated photolysis rate for
losses in dark controls.

Comments (4.3.5)The study did not include a quantum yield and thékes
application of the DT50 values for risk assessnesy¥ applicable. As alternative
one may take into account that the test was peddrim September in USA
(39°25'N). These deficiencies are accounted for in AT.1.2-02 which includes
estimation of quantum yield.

Comments (4.4)Transformation products accounting for 39. 0 an 23 AR
respectively were observed but not identified agiired according to Annex
Point 1A VI11.7.6.2.2

According to the TNsG any metabolites or other ddgtion products that at any
sampling time during the studies account for mbemt10% of the active
substance added should be identified and theiradiegion rates should be studie
However, as the water compartment is not the mamnpartment of risk no furthe
testing is required.

Moreover, the high adsorption tendency of difethr& to organic matter further
reduces difethialone concentration in water bodd®todegradation in the
environment only takes place in the upper layesuoface water. Laboratory
results, carried out with distilled or tap watew, ribt represent environmental
conditions, where surface water is normally degmel muddier. Considering the
total water body photodegradation is thereforecooisidered to be a relevant
process for difethialone dissipation in the envinemt and this justifies also why
further testing is not considered necessary.

D

ol

Conclusion Comment (5.3):Photolysis of difethialone in aqueous solutioraigid.
Transformation products accounting for 39. 0 an@ 28 AR respectively were
observed but not identified. As the water compantnignot the main
compartment of risk no further testing is requirdd. pH effects were observed.

Reliability 2

Acceptability

Acceptable with the restrictions noted above.

Remarks

Photolysis is rapid based on this study but therdehed DT50 is considered ve
uncertain. A new study is not required as a newetys(A 7.1.1.1.2-02) is found

Iy

acceptable.
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Table A 7.1.1.1.2-1: Type and composition of buffesolutions

pH Type of buffer (final molarity) Composition

5 Acetate buffer (0.01M) 0.01M Sodium acetate adjiso pH 5.0 (+/- 0.05) with 0.1M
acetic acid.

7 Phosphate buffer (0.007M) 0.067M Sodium dihydrogkosphate, NaifO, (30 mL) mixed
with 0.067M dipotassium hydrogen phosphatgHl RO, (61 mL)
and diluted tenfold.

9 Borate buffer (0.025M) 0.025M Disodium tetraberdtiaB,O; adjusted to pH 9.0

(+/- 0.05) with 0.1M acetic acid.

Table A 7.1.1.1.2-2: Description of test solutioand controls

Criteria

Details

Purity of water

Distilled, deionised.

Preparation of test medium

Test substawad (025 mg), dissolved in chloroform
(2.25 uL), was reconstituted with dimethylformamide
DMF (250 uL) and then diluted with buffer solution
(25 mL) in a glass scintillation vial (25 mL). Aliots
(7 mL) of the treated solutions were added to stopgp
(Teflon lined) quartz glass tubes. For each pHiealt
each sampling interval, two tubes were prepared for
exposure to sunlight and a further tube was prepane
wrapped in tin foil for use as a dark control.

From the times specified for the treatment in #ymort, it
appears that the study was conducted over 2 daysat
all the samples were treated at the same time.

Test concentrations (mg a.i./L)

1 ppm (mg/L).

Temperature®C) Ambient temperature, temperature measurementsiwere
the range 28 to 35°C.
Controls Dark control samples were similarly prepared.

Identity and concentration of co-solvent

Dimethytfamide (DMF) 1% v/v.

Replicates

Duplicate exposed samples for each pH at each sagmpl
interval. Single dark control samples were tal@refich
pH at each sampling interval.
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Table A 7.1.1.1.2-3: Description of test system

Criteria Details

Glassware The bulk treated buffer solution was prepared in
Erlenmeyer flasks (250 mL). The treated samplagwe
prepared in glass scintillation vials (25 mL) afiduots
(7 mL) were transferred to quartz glass tubes.

Other equipment Filtration (Gelman filtration apgtais, metricel
membrane).

pH measurements (Beckman Expandomatic pH meter).
TLC plates (EM Laboratories Inc.).

Liquid scintillation counter (Beckman LS3801).

TLC linear analyser (Berthold Instruments Inc. L&32
TLC linear analyser and LB 500 data acquisitiorteays.

Method of sterilisation The buffer solutions weterdised by filtration (0.22 pum)

The glassware was sterilised by autoclaving fomiutes
at 15 psig and 121°C.

Test apparatus Exposed samples were maintainedeco direct
natural sunlight in quartz glass tubes, held arzgie 45°
to the sun on an open wire support with a dark gamknd
approximately 1 foot (30 cm) behind. Dark control
samples were wrapped to tin foil to protect fromlight.
The tubes were filled to near capacity to minindsg
potential losses due to volatilisation.

Light measurements were made using a Blak-Ray Lon
wave ultraviolet meter (Ultraviolet Products In8an
Gabriel, CA, USA).

Properties of natural sunlight: Samples were exgppos@atural sunlight.
Latitude Latitude 39°25" N.
Hours of daylight Afternoon of the days used.
Time of year 15 and 16 September 1986.
Light intensity The majority of the exposure perigds performed with

the sunlight intensity at 5200 to > 6000 pWcrithe
lowest recorded intensity was 2600 pWfcm

Solar irradiance () Not measured.
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Table A 7.1.1.1.2-4: Recovery of applied radioactity from sterile aqueous buffer

Incubation Recovery of applied radioactivity (% AR)
time (mins) DH 5" pH 72 oH 9°
Measured Mean Measured Mean Measured Mean

Exposed samples
0 100.0 100.0 100.0 100.0 100.0 100.0
10 99.1, 106.2 102.7 98.0, 98.7 98.0 99.0, 96/0 5 97.
20 99.1,101.8 100.5 100.0, 90.9 95.5 103.0,949 9.09
30 97.3,100.9 99.1 94.9, 86.9 90.9 101.0, 93.9 5 97.
45 94.7,92.9 93.8 98.0, 84.8 91.4 93.9, 92/9 93.4
60 95.6, 98.2 96.9 91.9, 86.9 89.4 102.0, 90.9 96.5
90 94.7,95.6 95.2 96.0, 82.8 89.4 98.0,90.9 94.5

(mean 98.0) (mean 92.4) (mean 96.4)
Dark controls

pH 5 pH 7° pH 9°

0 100.0 100.0 100.0
10 102.7 84.8 83.8
20 100.9 88.9 91.9
30 100.9 85.9 88.9
45 97.3 83.8 83.8
60 103.5 85.9 83.8
90 94.7 78.8 80.8

Values are percentages of initial concentrationsnfnal concentration 1 mg/L, actual initial concatibns
were 1.13, 0.99 and 0.99 mg/L at pH values 5, 7%rabspectively).

The overall range of total recovery from the indivél exposed samples was 82.8% to 106.2% (ovemlhge
98.0, 92.4 and 96.4% at pH values of 5, 7 and Beats/ely). The overall range of total recovemyrir the
individual dark control samples was 78.8% to 102(é%erall average 100.0, 86.9 and 87.6% at pH adifié,
7 and 9 respectively).

! Measured pH values 4.95 at 0 mins, 4.95 at 90.mins

Measured pH values 7.25 at 0 mins, 7.20 at 90.mins
Measured pH values 8.85 at 0 mins, 8.85 at 90.mins

2
3
4 For the dark controls, single samples were takemrialysis from each pH at each sampling interval.
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Table A 7.1.1.1.2-5: Concentration of difethialonén sterile aqueous buffer
exposed to natural sunlight

Incubation Concentration of difethialone in buffer solution (% AR)
time (mins) pH 5 oH 7 oH 9

Measured Mean Measured Mean Measured Mean

SS 1 (solvent system 1)

0 92.5 92.5 90.4 90.4 91.1 91.1
10 87.2,87.7 87.5 76.4, 63.2 69.8 68.8, 548 61.8
20 72.7,88.6 80.7 67.9, 75.4 71.7 45.7, 5016 48.2
30 67.9,81.6 74.8 62.8, 60.6 61.7 47.0, 5216 49.8
45 46.1,57.4 51.8 46.2,41.7 44.0 37.5, 394 38.5
60 44.8, 48.6 46.7 40.0, 34.5 37.3 34.2, 38/0 36.1
90 33.4,38.9 36.2 39.8, 38.7 39.3 30.0, 31/5 30.8
SS 2 (solvent system 2)

0 87.4 87.4 97.3 97.3 88.5 88.5
10 91.4,87.3 89.4 92.9, 79.7 86.3 80.4, 830 81.7
20 92.2,93.9 93.1 91.0, 88.9 90.0 81.4,82(4 81.9
30 91.8,87.9 89.9 82.3, 80.6 81.5 76.6, 823 79.5
45 82.4,82.0 82.2 81.2,84.6 82.9 80.0, 736 76.8
60 83.5,82.6 83.1 70.0, 76.4 73.2 71.6, 781 74.9
90 75.6, 76.4 76.0 76.2,79.9 78.1 72.4,73/5 73.0

Values are expressed as a percentage of the wutiglentration.

Table A 7.1.1.1.2-6: Concentration of difethialonén sterile aqueous buffer in dark
controls

Incubation Concentration of difethialone in buffer solution (% AR)
time (mins) pH 5 oH 7 oH 9
SS1 SS2 SS1 SS2 SS1 SS2

0 92.5 87.4 90.4 97.3 91.1 88.5
10 85.4 97.4 83.4 93.2 84.7 93.3
20 81.7 92.3 81.0 93.5 85.6 96.2
30 83.9 94.0 85.3 95.5 88.6 95.0
45 86.2 91.4 73.8 93.0 86.6 93.0
60 86.9 94.5 79.2 81.1 80.9 92.5
90 86.4 87.0 74.0 94.9 77.3 96.1

Values are expressed as a percentage of the rutiglentration.
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Figure A 7.1.1.1.2-1: Re-calculation of Dy and DTg values for photolysis of
difethialone in sterile aqueous buffer (pH 5)
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Figure A 7.1.1.1.2-2: Re-calculation of Dy and DTgg values for photolysis of
difethialone in sterile aqueous buffer (pH 7)
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Figure A 7.1.1.1.2-3: Re-calculation of Dy and DTgg values for photolysis of
difethialone in sterile aqueous buffer (pH 9)
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Table A 7.1.1.1.2-7: First order DEp and DTy values for the rate of photolysis of
difethialone in sterile aqueous buffer

Buffer Data range DT s50(ab) DT g0(1ab) Regression parameters
(mins) (mins) (mins) Co(% AR) K (min ) R?

pH 5 0to 90 59.7 198 97.83 0.01161 0.91
pH 7 0to 90 61.9 206 83.82 0.01120 0.85
pH 9 0to 90 54.5 18172 73.69 0.01271 0.78

(overall

average

58.7 mins)

1

DTso (or DTgg) value was not demonstrated experimentally, reshthined by extrapolation.

All data points were used.
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Table A 7.1.1.1.2-8: Concentration of photolysisrpducts in sterile aqueous buffer
exposed to natural sunlight

Incubation time
(mins)

Concentration of photolysis component (% AR)

Origin Rf 0.8

Measured Mean Measured Mean
pH 5 buffer
0 6.4 6.4 0.6 0.6
10 6.7, 8.5 7.6 32,14 2.3
20 13.0, 10.1 11.6 7.8,1.2 4.5
30 145, 13.1 13.8 10.1,5.2 7.7
45 20.7,20.5 20.6 19.2, 11.7 15.5
60 27.1, 28.2 27.7 12.3,9.6 11.0
90 31.0, 28.7 29.9 24.6,21.7 23.2
pH 7 buffer
0 7.0 7.0 2.2 2.2
10 16.2, 14.9 15.6 4.0,9.2 6.6
20 18.0, 19.7 18.9 6.2,4.6 5.4
30 15.8, 16.8 16.3 10.2, 12.8 11.5
45 23.4,24.8 24.1 14.6, 15.7 15.2
60 32.9,31.9 324 10.9, 13.7 12.3
90 30.6, 28.2 29.4 16.0, 20.5 18.3
pH 9 buffer
0 6.6 6.6 2.2 2.2
10 31.2,25.0 28.1 0.0, 12.2 6.1
20 25.9, 25.3 25.6 13.1, 13.8 135
30 26.0, 22.6 24.3 14.2,9.4 11.8
45 36.6, 40.3 38.5 8.9, 13.0 11.0
60 40.5, 38.9 39.7 8.2,7.2 7.7
90 37.4, 40.6 39.0 20.9, 17.7 19.3

Values are expressed as a percentage of the wutiglentration.
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Section A 7.1.1.1.2 Phototransformation in water including identity of

. transformation products
Annex Point 1A

VII.7.6.2.2
Official
6 REFERENCE use only
6.1 Reference XXXX, Xy XXXXXXXXXXXX, XX, and Xxxxxxx, X., XXXX, Artificial
sunlight photodegradation of€]-difethialone in buffered aqueous
solution.  XXXXXXXXX XXXXXXXXXX, laboratory reporto. XXXXX, XX
XXXXXXXX XXXX (unpublished).
Section no.: A 7.1.1.1.2-02.
6.2 Data protection Yes.
6.2.1 Data owner LiphaTech S.A.S.

6.2.2 Companies with | None.
letter of access

6.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gs4.s. for the
protection purpose of its entry into Annex I.

7 GUIDELINES AND QUALITY ASSURANCE

7.1 Guideline study Yes.
The study was performed to SETAC Guidelines.

7.2 GLP Yes.

7.3 Deviations None.

The study was conducted in the recommended gualéBETAC,
OPPTS 835.2210).

8 MATERIALS AND METHODS

8.1 Test material As given in section 2.

Difethialone (IUPAC): 3-((1RS,3RS;1RS,3SR)-3-(4bmobiphenyl-4-
yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-bettin-2-one.

8.1.1 Lot/Batch number | Batch XXX XXXXX.

8.1.2 Specification Specific activity 1.92 GBg/mmol.
8.1.3 Purity RCP (radiochemical purity) XX.X% by HPLC.
8.1.4 Radiolabelling Position of radiolabel given below:

8.1.5 Further relevant None.
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Phototransformation in water including identity of
transformation products

VII.7.6.2.2
properties
8.2 Test material As given in section 2.

(non-
radiolabelled)

Difethialone (IUPAC): 3-((1RS,3RS;1RS,3SR)-3-(4bmobiphenyl-4-
yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-bettin-2-one.

8.2.1 Lot/Batch number | Batch no. XXXX XXXXXX.

8.2.2 Specification No further details.

8.2.3 Purity XX.X%.

8.2.4 Further relevant | Not applicable.

properties
8.3 Reference Analytical reference standards of LM2963 (batchX¥éXXXX) and
substances LM3541(batch no. XXXXXXX).

8.4 Testing procedure | The rate of photolysis of difethialone in aqueooisiion, at a pH value
of 7, was investigated under artificial sunligfithe quantum yield of
difethialone was also determined.

8.4.1 Test system Neutral buffer solution was preparéagudistilled, deionised water as
described in Table A 7.1.1.1.2-8. All buffer saduis were sterilised by
filtration (0.22 um). All glassware were sterilisby autoclaving.

The treatment and incubation of the test solutissaimmarised in
Table A7.1.1.1.2-9.
Further details of the test system and equipmesd issprovided in
Table A 7.1.1.1.2-10.
8.4.2 Properties of light | An artificial light source was used, see Table A%.1.2-10. The light
source source utilised a xenon light source, the spedisttibutin of the light
source was shown to resemble natural sunlight.

8.4.3 Determination of |See Table A 7.1.1.1.2-10. The incident irradiamecehe sample

irradiance solutions was determined using a radiometer.

8.4.4 Temperature Test samples were incubated in a water bath(22C).

8.45 pH The study was conducted at a pH value of 7.

8.4.6 Duration of the testf The definitive phase of thedgtwas conducted over 2 hours continu
exposure to artificial sunlight.

8.4.7 Number of Duplicate exposed samples at each sampling inteAalingle dark

replicates control sample was taken at 48 hours.

8.4.8 Sampling Samples were taken for analysis at inteie@0, 20, 40 minutes and 1,

2, 4, 24 and 48 hours. At each sampling intetvallével of
radioactivity in the buffer solutions was quantifiey removing an
aliquot (1 mL) for LSC. The remaining sample wasahted from the
incubation vessel into acetonitrile (10 mL) to redany further potentia
losses to glassware via absorption. The incubatssel was washed
with additional acetonitrile (5 mL) to recover aradioactivity absorbed
to the glassware during incubation.

Agueous samples were analysed by HPLC using thkaudstdescribed
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Phototransformation in water including identity of
transformation products

in Section 3.4.9.

8.4.9 Analytical methods

For routine chromatographic gsialthe buffer solutions were analyse
by HPLC using a reverse phase system, see details i
Table A 7.1.1.1.2-10. Recovery of radioactivtyidgrHPLC sample
analysis was 88 to 104%.

TLC analysis was conducted using silica gel pldesloped in
methanol/ acetic acid (9:1 v/v). Non radiolabelteterence standards
were visualised using UV light (254 nm). Radioegtiegions were
guantified using a Phosphor imager.

The RCP determinations were conducted using theGH&dnditions.

8.5 Transformation
products
8.5.1 Method of analysis| The levels of difethialone and corresponding deagtiad products were
for transformation | monitored using the chromatographic systems desttiilb Section 3.4.9
products
8.6 Quantum yield A p-nitroanisole (PNA)/ pyridine actinometer wagdgo determine the
determination guantum yield of difethialone.
9 RESULTS
9.1 Screening test Some preliminary tests were performed using theesaethodologies &
described above, however these were used solehnge finders (i.e. tg
determine the required exposure duration etc.tla@desults are not
described in detail in the study report.
9.2 Photolysis data
9.2.1 Recovery of The recovery of applied radioactivity from the egpd samples and da

applied
radioactivity, mass
balance

controls is summarised in Table A 7.1.1.12.-11.

The amount of applied radioactivity recovered frilva exposed samplg
ranged from 86.88 to 105.15% (overall average 9)3adicating a
complete mass balance.

The majority of the applied radioactivity was reepsd as part of the
incubate at all sampling intervals (> 70%), howesagnificant amounts
were recovered as vessel washes following absorfdiglass surfaces.
The amount of radioactivity recovered as vessehessvas highly
variable, even between replicate samples. Minamadunts were
recovered as evolved volatile components (< 1% AR).

The recovery of applied radioactivity from the dadatrol sample
ranged from 101.67 to 103.37% AR (mean 102.52% AR).
Approximately 70% of the radioactivity was recoweis the incubate,
the remaining 30% was recovered as a vessel wash.

DOC Il A7.DOC

March 2004




LiphaTech S.A.S. Difethialone March 2004

Section A 7.1.1.1.2 Phototransformation in water including identity of

. transformation products
Annex Point 1A

VII.7.6.2.2

9.2.2 Chromatographic | The chromatographic analysis of the incubates bad¢ssel washes is
analysis summarised in Table A 7.1.1.1.2-12.

The levels of difethialone detected in the incubateclined rapidly fron
ca 78% initially toca 2.5% after 2 hours exposure. After 4 hours
exposure, the levels of difethialone remainingh@ water were not
detectable.

Exposure of difethialone to artificial light led tiee formation of
numerous photo-degradation products (i.e. at tB@)st The combined
total level of all degradation products comprisad7% after 48 hours.
Three degradation products (unknowns A, B and CGewkearly
resolved but were not identified further. After d@urs only componen
unknown A and unknown B were present at levels % KR, however,
due to the short retention times of these comparieig possible that
these components were not single entities and aettally comprised
of many individual components.

The radioactivity remaining in the dark control sgenafter 48 hours
was shown to be mostly difethialone (mean 69%) witst of the
remaining material recovered in the vessel wagtifathialone

(ca 29%). Some degradation was observed in the darkka sample
after 48 hours, however this was minimed 4.5%) and indicated that i
the dark, in aqueous solution difethialone wasaeakly stable.

9.2.3 Photolysis rate The photolysis of difethialone under artificial ight was rapid. After
constant, & 2 hours exposure the amount of difethialone corepiga 2.5%.

The photo-degradation of difethialone is represegraphically in
Figure A 7.1.1.1.2-4 and summarised in Table A17112-13. The
photo-degradation of difethialone in the exposexdirate gave a good
correlation to pseudo first order kinetics’ (R0.959). The degradation
rate was not corrected for the minimal degradatioserved in the dark
control sample. Furthermore, the determined plegradation rate
only considered the radioactivity recovered initfmibate itself and
excluded the material recovered in the vessel vgashe

The best fit rate constant for photo-degradatiodifgthialone in
aqueous solution was determined to be 0.02975 rtie corresponding
DTso value was 23.4 minutes (Iglvalue 77.4 minutes).

9.2.4 Kinetic order The photolysis of difethialone, undetificial sunlight, gave a good
correlation to pseudo first order kinetics’ (R0.959).

9.2.5 Reaction quantum | The quantum yieldg(g) for difethialone was determined to be
yield (%) 6.183 x 10° mol/photon.

9.2.6 Calculation of Dy | The DTsq value for difethialone in the summer at latitud@SN and
values at latitudes | 50°N were determined to be 10.02 and 10.35 mimatgsectively. In
of 40°N and 50°N | the winter the D, values were 30.24 and 60.05 minutes respectivel

10 APPLICANT'S SUMMARY AND CONCLUSION

10.1  Materials and The rate of photolysis of difethialone in agueoolsison, at a pH value
methods of 7, was investigated under artificial sunlighfithe GLP study was
conducted to SETAC Guidelines in 2003.
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10.2  Results and The recovery of applied radioactivity ranged fro&@B to 105.15%
discussion (overall average 97%).
Variable amounts of difethialone were absorbedassyvare during the
incubation period. No evolved volatile componemése observed.
Photolysis of difethialone was extensive and rapid.
Photolysis gave a good correlation to pseudo dirdéer kinetics.
10.2.1 K5 The rate constant was 0.02975 hin
10.2.2 tye The DTsq value was 23.4 mins (correspondingdpValue 77.4 mins).
10.2.3 ¢% The quantum yieldd}) for difethialone was determined to be

6.183 x 10° mol/photon.

10.2.4 Calculation of Dy | The DTy value for difethialone in the summer at latitud€SN and
values at latitudes | 50°N were determined to be 10.02 and 10.35 mimatgsectively. In
of 40°N and 50°N | the winter the D¥, values were 30.24 and 60.05 minutes respectivel

10.3  Conclusion Difethialone is rapidly and extensively photo-defgd in water with an | x
estimated D, value of 23.4 minutes. Photo-degradation wasnskte,
after 2 hours exposure numerous polar degradatimhupts were
formed which compriseda 80% of applied radioactivity.

The quantum yieldd}) for difethialone was determined to be
6.183 x 10° mol/photon.

10.3.1 Reliability 2

10.3.2 Deficiencies Yes.

The study contained some deficiencies when comparetdern day
standards. These deficiencies are discussed ie detail where
appropriate under the relevant headings above r@ndct considered to
have adversely affected the quality of the results.

In addition, the study made no attempt to iderttify photolysis
components formed in significant quantities (i.6.0% AR). As the
study is conducted for classification purposes @inéy actual use of the
biocidal products will not result in exposure taiatic systems) the
identity of the photolysis components is not coasid relevant.

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date 27 December 2004; revised®3ctober 2006

Materials and Methods Agree with applicant’s version

Results and discussion Agree with applicant’s summary and conclusion.

Comments (4.2.2.Yransformation products accounting for ca 87 % Adtew
observed but not identified as required accordingrinex Point IIA VII.7.6.2.2.
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Section A 7.1.1.1.2

Annex Point lIA
VII.7.6.2.2

Phototransformation in water including identity of
transformation products

Conclusion

Comment (5.3): Difethialone is rapidly and extensively photo-catgd in water
with an estimated Dgf value of 23.4 minutes. Photo-degradation was skien
after 2 hours exposure numerous polar degradatimiupts were formed which
comprisedca 80% of applied radioactivity. The transformaticogucts were not
identified.

After 48 hours exposure two of the unidentified pmments were present at leve
> 10 % (66 and 20 % AR respectively). These comptanare more polar than
difethialone. Due to the short retention timesh&fse components in the
chromatogram (2.2 and 3.3 min) it is possible thase components were not
single entities but actually comprised of many wdiial substances.

S

According to the TNsG any metabolites or other ddgtion products that at any
sampling time during the studies account for mbest10% of the active
substance added should be identified and theiradiagiion rates should be studied.
However, as the water compartment is not the mamnpartment of risk no furthe
testing is required.

—

Moreover, the high adsorption tendency of difeth&l to organic matter further
reduces difethialone concentration in water boddmtodegradation in the
environment only takes place in the upper layesuoface water. Laboratory
results, carried out with distilled or tap watew, bt represent environmental
conditions, where surface water is normally degmel muddier. Considering the
total water body photodegradation is thereforecooisidered to be a relevant
process for difethialone dissipation in the envinemt and this justifies also why
further testing is not considered necessary.

The quantum yieldd®) for difethialone was determined to be 6.183 ¥ 10
mol/photon.

More information on the metabolites which have bieemed and a potential
photodegradation pathway are presented in a pogaper received from the
applicant. This position paper is presented agtagtanent to this study summatry.

Reliability

2

Acceptability

Acceptable with the restrictions noted above

Remarks
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Table A 7.1.1.1.2-8: Type and composition of buffesolution

pH

Type of buffer (final molarity)

Composition

7

Phosphate buffer (0.007M)

0.067M Sodium phospaate0.067M dipotassium phosphate,
mixed in the ratio 30:61 v/v and diluted tenfoléidjusted to pH 7
by addition of phosphoric acid.

Table A 7.1.1.1.2-9: Description of test solutioand controls

Criteria

Details

Purity of water

Distilled, deionised.

Preparation of test medium

n

Test substance (8.@lisgdlved in acetone (200 pL) wg
added to buffer solutiorcd 20 mL) in a quartz glass vial.
Multiple samples were prepared for exposure to the
artificial light source (duplicate samples at eighimpling
intervals). One further sample was prepared and
incubated in the dark for use as a dark control.

Test concentrations (mg a.i./L) 0.4 mgl/l
Temperature°C) 20+ 3°C.
Controls Dark control samples were similarly prepared.

Identity and concentration of co-solvent

Acetotetand acetone 1% v/v.

Replicates

Duplicate exposed samples at each sampling interval
Duplicate dark control samples were taken for asialst
48 hours only.

Table A 7.1.1.1.2-10: Description of test system

Criteria

Details

Glassware

Sample solutions were exposed to the artificiditligpurce
in quartz glass vials.

Other equipment

Liquid scintillation counter.

HPLC (Hewlett Packard 1050 / Agilent 1100) withvfio
through radio-detector (Packard 150TR) and UV detec
(254 nm).

TLC (Fuji FLA 5000 Phosphor Imager).

Method of sterilisation

The buffer solutions weterdised by filtration (0.22 pum)

The glassware was sterilised by autoclaving.

Properties of artificial light source:

Heraeus ®shiCPS (Heraeus Equipment Ltd.) using a
xenon irradiation source fitted with filters to rewe light
of wavelength < 290 nm and > 800 nm.

Irradiation intensity ¢a 456 W/nf) was measured using a
handheld radiometer (Heraeus Radialux Original ldana
monitor).
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Table A 7.1.1.1.2-11: Recovery of applied radioaeity from sterile aqueous buffer

Incubation Recovery of applied radioactivity (% AR)

time Incubation vessel Volatile components Total
Incubate Vessel wash Carbon dioxidg  Other volatiles

0 93.08, 66.20 7.53,31.21 n.a n.a 100.61, 97.41
(79.64) (19.37) (99.01)

20 min 70.02, 84.75 27.72, 16.69 0.02 0.01 97.77, 101.47
(77.39) (22.21) (99.62)

40 min 89.16, 73.25 12.26, 25.89 0.01 0.02 101.45, 99.17
(81.21) (19.08) (100.31)

1 hour 74.19, 77.32 25.01, 17.25 0.01 0.03 99.24,97.73
(77.32) (21.13) (98.49)

2 hours 83.72, 85.08 14.34, 14.01 0.01 0.33 98.40, 99.43
(84.40) (14.18) (98.92)

4 hours 84.53, 86.68 9.52,10.85 0.01 0.73 94.79, 98.27
(85.61) (10.19) (96.53)

24 hours 81.57, 88.99 5.20, 2.54 0.02 0.09 86.88, 91.64
(85.28) (3.87) (089.26

48 hours 87.16, 87.56 1.60, 17.34 0.01 0.04 88.81, 105.15
(87.46) (9.47) (96.98)

48 hours 69.16, 75.05 32.50, 28.30 0.01 0.01 101.67, 103.37

(dark control) (72.11) (30.40) (102.52)

Values are percentages of applied radioactivityAR).

The overall range of total recovery from the indival exposed samples was 86.88% to 105.15% (overall
average 97.39%).
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Table A 7.1.1.1.2-12: Concentration of difethialoa in sterile aqueous buffer
exposed to artificial sunlight
Incubation Concentration of difethialone in buffer solution (% AR)
time Difethialone Unk A Unk B Unk C Other Total
unknowns
Incubates
0 91.04, 64.64| 2.04, 1.56 n.d, n.d n.d, n.d n.d, n.d 93.08, 66.20
(77.84) (1.80) (n.d) (n.d) (n.d) (79.64)
20 min 33.75,36.000 7.17,9.38 5.38, 3.94 2.23,2.16 | 21.50, 33.26| 70.02, 84.75
(34.88) (8.28) (4.66) (2.20) (27.38) (77.39)
40 min 30.06, 15.88 12.30,8.30 | 8.43,10.38 9.71,4.67 | 28.66, 34.02| 89.16, 73.25
(22.97) (10.30) (9.41) (7.19) (31.34) (81.21)
1 hour 7.01,9.05 | 9.89,1152 | 14.69,17.56| 3.56,4.59 | 39.04,37.72| 74.19, 80.44
(8.03) (10.71) (16.13) (4.08) (38.38) (77.32)
2 hours 1.94, 3.08 9.56,9.89 | 29.87,30.21| 11.43,16.49| 30.92, 25.40| 83.72, 85.08
(2.51) (9.73) (30.04) (13.96) (28.16) (84.40)
4 hours n.d, n.d 2.65,5.50 | 44.52,44.06| 6.00,5.32 | 31.35,31.80| 84.53, 86.68
(n.d) (4.08) (44.29) (5.66) (31.58) (85.61)
24 hours n.d, n.d n.d, n.d 59.71, 65.79| 19.85,17.82| 2.01,5.38 | 81.57, 88.99
(n.d) (n.d) (62.75) (18.84) (3.70) (85.28)
48 hours n.d, n.d n.d, n.d 64.70, 67.00| 19.23, 20.76 3.23, nd 87.16, 87.16
(n.d) (n.d) (65.85) (20.00) (1.62) (87.46)
48 hours 64.55, 73.65 n.d, n.d n.d, n.d n.d, n.d 4.61, 1.40 69.16, 75.05
(dark (69.10) (n.d) (n.d) (n.d) (3.01) (72.12)
controls)
Vessel washes
0 7.53, 29.85 n.d, 1.36 n.d, n.d n.d, n.d n.d, n.d 7.53,31.21
(18.69) (0.68) (n.d) (n.d) (n.d) (19.37)
1 hour 6.13, 2.65 4.83, 3.75 2.55,1.20 1.48,0.93 10.03,8.71 | 25.01, 17.25
(4.39) (4.29) (1.88) (1.21) (9.37) (21.13)
48 hours n.p 16.71 n.p, 0.64 n.p, n.d n.p, n.d n.p, n.d n.p, 17.34
(16.71) (0.64) (n.d) (n.d) (n.d) (17.34)
48 hours 31.03, 26.74 n.d, n.d n.d, n.d n.d, n.d 1.47,1.578 | 32.50, 28.30
(dark (28.89) (n.d) (n.d) (n.d) (1.52) (30.40)
controls)

Values are expressed as a percentage of the apptiexhctivity.

n.p — not performed.
n.d — not detected.
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Figure A 7.1.1.1.2-4: DTFpand DTg values for photolysis of difethialone in sterile
aqueous buffer (pH 7)

Percentage of difethialone (%)

100.0

80.0

60.0

40.0 ~

20.0 -

0.0

Time (mins)

Table A 7.1.1.1.2-13: First order D and DTgg values for the rate of photolysis of

difethialone in sterile aqueous buffer

Buffer Data range DT s50(ab) DT g0(1ab) Regression parameters
(mins) (mins) (mins) Co(% AR) K (min %) R?
pH 7 0to 120 23.4 77.4 72.00 0.02975 0.9594

1

not used).

DTso (or DTgg) value was not demonstrated experimentally, reshthined by extrapolation.
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Introduction

This position paper was prepared in responseequest at the Technical meeting in April discussing
Difethialone.

Aqueous photolysis of difethialone

A study was conducted (Xxxxx, X., XXXXXXXXXXXX, XXand XXXXxxxxx, X., XXXX, ref [l1A
7.1.1.1.2-02) to investigate the aqueous photobfsitifethialone in buffered solution (pH 7) under
artificial sunlight. The study was conducted te 8ETAC guidelines.

The structure of difethialone is given below (tlsipon of the 14C radiolabel used in the aqueous
photolysis study is shown):

Under the study conditions a solution of difethied@0.4 mg/L) was exposed to a Xenon light source
(wavelength 290 to 800 nm) for a duration of 48rkda resemble exposure to natural sunlight.
Samples were removed for analysis at intervals 80040 minutes and 1, 2, 4, 24 and 48 hours.

The following reverse phase HPLC chromatographgttpe profile of the components observed:

a) Start of study:

Analysis Name : [802751) 156 A19MARD30816.4,1.

24[’: Sample 4  Amount : 1.000

_ Multichrom

210

o 10.80

180

150

120

™~ ["“C)-difethialone
e 2290 _—

Intensity (m\)

Unknown A

a0

- 24.81

B0 I; .:

| EYE TN, I YRRy S . N S W )

I'M-\- e b e e, b,k s P et Sl
i 1 — B S i A ! ! — ] 4 __I S
0.0 6.0 12.0 18.0 24.0 30.0 36.0 42.0

Time (minutes)

b) 1 hour exposure:
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b) 48 hour exposure:
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The chromatographs show, a) at the start of thdy stbe two peaks corresponding to the isomers of
difethialone, b) the peaks relating to difethmdavere diminished after 1 hr exposure and thedtam
of multiple photodegradation products, and c) cim@plete photolysis of difethialone after 48 hrs
exposure. Photodegradation of difethialone in agsisolution led to the formation of multiple

components.

Due to the extensive photolysis observed, a conemgitie quantitative description and resolutionliof a
the components observed was not feasible. Howawvarmber of distinct “regions of interest” were
consistently observed and quantifiable, these waneed Unknown A (a component with retention time
ca 25 mins), Unknown B (a component with retentiore ca 2.6 mins) and Unknown C (a component
with retention time ca 3.3 mins). It is worth matiat this stage that the components Unknown B and
Unknown C, due to the low retention observed inahalysis conditions, could possible not correspond

to single components.
A full profile of the chromatographic analysis isen in the table below:

DOC Il A7.DOC



LiphaTech S.A.S. Difethialone March 2004

Table 1: Concentration of difethialone in sterile aqueous buffer exposed to artificial sunlight

Incubation Concentration of difethialone in buffer solution (% AR)

time Difethialone Unk A Unk B Unk C Other Total
unknowns

Incubates

0 77.84 1.80 n.d nd nd 79.64

20 min 34.88 8.28 4.66 2.20 27.38 77.39

40 min 22.97 10.30 9.41 7.19 31.34 81.21

1 hour 8.03 10.71 16.13 4.08 38.38 77.32

2 hours 251 9.73 30.04 13.96 28.16 84.40

4 hours nd 4.08 44.29 5.66 31.58 85.61

24 hours nd n.d 62.75 18.84 3.70 85.28

48 hours nd n.d 65.85 20.00 1.62 87.46

48 hours (dark 69.10 n.d n.d nd 3.01 7211

controls)

Vessel washes

0 18.69 0.68 n.d nd nd 19.37

1 hour 4.39 4.29 1.88 121 9.37 21.13

48 hours 16.71 0.64 n.d nd nd 17.34

48 hours (dark 28.89 n.d n.d nd 152 30.40

controls)

Values are expressed as a percentage of the aggliedctivity.
n.p — not performed.
n.d — not detected.

Two of the components observed, Unknown B and Uwkn@, were formed in ever increasing amounts
over the study duration and comprised 66 and 20&fpplied radioactivity, respectively, after 48 reur
These components were formed in large amountsiastivhen the amount of parent difethialone
remaining was negligible, indicating that thesetptiegradation products were formed via unidentified
intermediates. No further photodegradation ofélesnponents was apparent and therefore it is
assumed that they were stable under these corg{tioe study showed that the photodegradation did
not ultimately lead to the formation of carbon d@®). These components were therefore assumeal to b
terminal photolysis products and can be seen telbgvely polar in nature i.e. short retentiongsh
Furthermore use of the radiolabelled active sulsstameans that any photodegradation products
observed contained the specific radiolabelled aarbo

The component Unknown A, although observed in thegample and to some degree in the pre-
treatment purity checks, was observed at signifiggmeater amounts after 1 hrs exposure and can
therefore be considered to be a genuine photodatipagroduct. The Unknown A component was
initially formed in appreciable quantities verylgdri.e. 20 to 40 mins), however, once the levéls o
parent difethialone remaining had diminished, #te of formation of was negligible. It can therefbe
assumed that Unknown A was formed directly frompgheentdifethialone and that, as the rate of
decline of Unknown A was somewhat slower than &te of formation of the components Unknowns B
and C, it is assumed that these components werefgampeting pathways. It is also observed tinat
retention time of the component Unknown A relatug@arent difethialone, indicates that it is mooan
polar.

Further discussion on the likely identity of theofddegradation components is purely speculative.
Photolysis reactions are somewhat less predictaétethose associated with microbial or abiote (i.
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hydrolysis) degradation. Potential photolysis tieas include radical formation and subsequent
rearrangement/cyclisation, photo-reduction (aldebyahd ketones), dealkylation of substituted
compounds, dehalogenation, substitution etc.

Considering the functional groups present in tlietidialone molecule any potential initial stepsegp
limited. Potential photodegradation pathways agiaed in Figure 1:

Taking into account the observations describedalibe component Unknown A could be associated
with structure St 1 and/or structure St 4 or a doatibn. This would be consistent with a component
that was initially formed quite quickly and of ampolar nature (relative to the parent active sarirs),
which then seemed to be photodegraded relativeiylsl The components Unknown B and C, being
polar in nature, are potentially associated withdtructures St 2 and St 5, where the possibifities
substitution reactions had been exhausted. Thigdis® consistent with the hypothesis that these we
terminal metabolites of a relatively polar nature.

Obviously, many other potential photodegradatiadpcts are possible (radical formation and any
subsequent rearrangement and/or cyclisation haseeot considered above to avoid further
complication of the tentative structures proposkdyvever the observations indicate that difethialien
extensively photodegraded into multiple componehtsmuch more polar nature than the parent active
substance molecule, which would indicate that thie@moiety as no longer intact.
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Figure 1. Potential photodegradation pathways of difethialone
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Section A7.1.1.2.1

Annex Point lIA
VII.7.6.1.1

Biodegradability (ready)

11 REFERENCE

Official
use only

111

Reference

Xxxxxx, X. and Xxxxxxxx, XX., XXXXx, Difethialone: Determination
of 28 day ready biodegradability (G@®eadspace test).
XXXXXXXXXXXXXXXX., laboratory report no. XXXXXXXXX,

XX Xxxxxxxx XXXX (unpublished).

Sectionno. : A7.1.1.2.1-01

11.2

Data protection

Yes.

11.2.1 Data owner LiphaTech S.A.S.
11.2.2 Companies with None.
letter of access
11.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gsa.s. for the
protection purpose of its entry into Annex I.
12 GUIDELINES AND QUALITY ASSURANCE
12.1  Guideline study Yes.
The study was performed to 1ISO 14593.
122 GLP Yes.
12.3  Deviations No.
Apart from minor deviations, the study also mebésrequirements of
the recommended guidelines (EC methods C.4 A totReo
corresponding OECD 301 A to F guidelines).
13 MATERIALS AND METHODS
13.1  Test material As given in section 2.
Difethialone (IUPAC): 3-((1RS,3RS;1RS,3SR)-3-(4bbrobiphenyl-4-
yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-bettio-2-one.
13.1.1 Lot/Batch number | DIFMO017.
13.1.2 Specification No further details.
13.1.3 Purity XX.XX% of major distereocisomer.
13.1.4 Further relevant | Not applicable.
properties
13.2 Reference Aniline (Aldrich, batch 68H0112).
substance
13.2.1 Initial concentration ca 25.8 mg/L.
of reference
substance
13.3  Testing procedure | The ready biodegradability of difethialone overeaipd of 28 days was
investigated under aerobic conditions at a meapéeature of 20°C.
13.3.1 Inoculum/ The test medium consisted of deionised water withed nutrients as

test species

specified in Table A 7.1.1.2.1-1.

The inoculum used was secondary effluent souraad & treatment
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Section A 7.1.1.2.1 Biodegradability (ready)

Annex Point lIA
VII.7.6.1.1

works which treats sewage of predominantly domestigin. Effluent
was collected overnight on the day before the sfdtte test. The
effluent was filtered to remove solids and spargét nitrogen for

2 hours whilst maintaining the pH within the rary8 to 6.7 (using
mineral acid or alkali). Prior to use the pH o #ffluent was raised tg
7.0 and allowed to settle for at least 1 hour.

The inoculum was added to the test medium at 10@aenllitre of final
medium.

13.3.2 Test conditions For the controls, the inoculatedlion® (95 mL) was made up to X
100 mL with deionised water (5 mL). For the colgneith added
reference material, a stock solution of anilinen(5) was added to the
inoculated medium (95 mL). For the treated sampmlésthialone

(ca 2.9 mg) was added to the inoculated mediumm{@pwhich was
made up to 100 mL with deionised water (5 mL).

The treated test solutions were sealed with butyber septa and placy
in an orbital incubator at a nominal temperatur@@TC for 28 days in
the dark. At sampling intervals of 4, 7, 14, 21 &8 days, triplicate
test vessels from each treatment group (contrelsrence and treated
were taken for analysis.

The carbon dioxide present in each sample was ifjedrny analysis of
the liquid phase only, following addition of 10 Mdium hydroxide

(2 mL) and shaking for 1 hour. The gaseous indoyearbon in the
headspace of the test vessels is adsorbed intithe phase, which is
subsequently analysed for total inorganic carbd@)T The instrument
used was a Dohrman DC 190 analyser.

14 RESULTS

14.1  Degradation of The extent of biodegradation observed, as meadwyréuk total X
test substance inorganic carbon content (TIC), is summarised ibl&aA 7.1.1.2.1-2.

The reference substance met the criteria for alyebiddegradable
substance during the 28 day incubation periodetheconfirming the
validity of the test.

The extent of biodegradation of difethialone we% after 28 days.
The pass conditions of the test are met if thedigstance is
biodegraded to the extent > 60% within 10 dayfiendegradation
phase of the test period (the degradation phakev®lhe lag phase,
which is the period from the initiation of the téstattainment of 10%
biodegradation). As the biodegradation did noeexkthis threshold,
difethialone can not be classified as readily bgvddable.

As the test was not conducted with both test snbstand reference | x
material together, it can not be determined whedlifethialone would
inhibit the degradation properties of the inocudateedium.

15 APPLICANT'S SUMMARY AND CONCLUSION

15.1  Materials and The ready biodegradability of difethialone overeaipd of 28 days was

methods investigated under aerobic conditions at a meapéeature of 20°C.
The GLP study was conducted to 1SO 14593 (equivateEC method
C.4 C and OECD 301 B, G@eadspace test) in 2003.

15.2 Results and After 28 days, degradation account for < 6% inlatgan containing X
discussion 20 mg/L difethialone.
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The results indicated that difethialone can notlbssified as readily
biodegradable under the conditions of the test.

15.3  Conclusion Difethialone can not be classified as readily bgrddable.

15.3.1 Reliability 1.

15.3.2 Deficiencies None.

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

27 December 2004; revised 31 October 2006

Materials and Methods

Agree with applicant’s summary and conclusion

Comment (3.3.2):The test concentration was 29 mg/l which is >>agll
(solubility of difethialone).

Results and discussion

Agree with applicant’s summary and conclusion

Comment (4.1):Biodegradation is given as < 6%. It should be #igekthat this
is below the detection level of the method. Siguwifit biodegradation cannot be
determined below 10 %.

The test was not conducted with a toxicity con&od it can not directly be
determined whether difethialone in this test wdudate inhibited the degradatio
properties of the inoculated medium. However, giragon inhibition test with
activated sludge was conducted (Doc llI-A 7.4.113-@howing no effect up to
100 mg/l. It can therefore be concluded that digdtime would not have inhibite
biodegradation at the concentration tested (29)mg/I

March 2004

-

Conclusion

The nominal concentration of difethialone was 29Inwghich is far above the
water solubility of difethialone. However, no biggledation was observed.
Assuming a maximum dissolved concentration of Hifdbne at its water
solubility it can be that stated that no biodegtataoccurred. The high nominal
concentration of difethialone is not supposed teehafluenced the outcome of
the test.

Agree with applicant’s version

Reliability

Due to the restrictions noted above the reliabgtpuld be changed from 1 to 2|

Acceptability

Acceptable with the restrictions noted above

Remarks
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Table A 7.1.1.2.1-1: Composition of test medium

Nutrients Amount of nutrient per Litre deionised water (mg)
KH,PO, 85

K,HPO, 217.5

NaHPO,.2H,0 334

NH,CI 5

MgS0,.7H,0 22.5

CaCh.2H,0 36.4

FeCk.6H,0 0.25

EDTA (disodium salt) 0.40

Table A 7.1.1.2.1-2: Extent of biodegradation obseed as measured by total inorganic

carbon content (TIC)

Sampling interval Reference material Difethialone
(days) (20 mg C/L) (20 mg C/L)
4 <5 <5
7 66 <7
14 76 <5
21 84 <5
28 89 <6
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Section A 7.1.2.1.2 Biological sewage treatment, Anaerobic biodegradain
Annex Point IlI1A Xl1.2.1
Official
16 REFERENCE use only

16.1 Reference XXXXXX, X. and XXXXxxxxx,XX., XXXXx, Difethialone:
Determination of anaerobic biodegradability, XXXXXXXXXXXXXXX.,
laboratory report no. XXXXXXXXX, XX XXXXXX
XXXX(unpublished).

Sectionno. : A7.1.2.1.2-01

16.2  Data protection Yes.

16.2.1 Data owner LiphaTech S.A.S.

16.2.2 Companies with | None.

letter of access
16.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gs4.s. for the
protection purpose of its entry into Annex I.
17 GUIDELINES AND QUALITY ASSURANCE
17.1  Guideline study Yes.
The study was performed to 1ISO 11734.

17.2 GLP Yes.

17.3  Deviations No.

The study was conducted to the recommended guaeldBO 11734).
18 MATERIALS AND METHODS

18.1 Test material As given in section 2.

Difethialone (IUPAC): 3-((1RS,3RS;1RS,3SR)-3-(46mobiphenyl-
4-yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-zethin-2-one..

18.1.1 Lot/Batch number | Batch DIFMO017.

18.1.2 Specification No further details.

18.1.3 Purity XX.XX% of major disterecisomer.

18.1.4 Further relevant | Not applicable.

properties

18.2 Reference Poly(ethylene glycol), PEG 400. Supplied by Ac@rgianics (batch nq

substance not stated).

18.3  Testing procedure | The extent of anaerobic biodegradation was invatijin a solution | x
containing difethialone (ca 145 mg/L) incubateé &mperature of
35°C.

18.3.1 Inoculum/ Primary anaerobic digester sludge was obtained faater Sewage

test species Treatment Works (Devon, UK). The sludge was stateal temperaturg
of 35°C for approximately 7 days prior to use oa $tudy. The day
before use on the study the sludge was filteredrtl) to remove coars
solids. The filtered diluted sludge contained 1@ $blids/L (i.e.
1.3% viv).
The filtered sludge was cleaned prior to use byrifagation
(3000 rpm, 5 mins) and reconstitution of the peatedilution medium
(as prepared in Table A 7.1.2.1.2-1). This proceduas carried out
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Section A 7.1.2.1.2 Biological sewage treatment, Anaerobic biodegradain
Annex Point IlIA Xl1.2.1

twice. The solids were finally suspended in de@najed dilution
medium (3.5 L) to give a final solids content o® B/L.

18.3.2 Test system Control, reference and test samples prepared in serum bottles | x
(160 mL). Control samples were prepared by aduitibdiluted sludge
(100 mL). Reference samples were prepared by gddiraliquot

(2.0 mL) of a PEG 400 stock solution (9.6 g/L inaésed water) to
diluted sludge (100 mL). Test samples were prephyeaddition of
difethialone ¢a 14.5 mg) to diluted sludge (100 mL).

The diluted sludge contained a redox indicator Wwinas used to
identify any oxygen leakage into the sample battles

Control, reference and test samples were flushédaxygen free
nitrogen to facilitate maintenance of anaerobicditions. Following
equilibration (1 hour) sample bottles were shakahthe internal
pressure equalised to atmospheric.

Prior to incubation, the diluted sludge inoculumsveaalysed for
inorganic carbon (IC) content and the PEG 400 ssodktion was
analysed for total organic carbon (TC) contentgsirDohrman DC19(
carbon analyser.

18.3.3 Test conditions Control, reference and test sampére incubated at a temperature @
35°C in the dark in serum bottles. Bottles weraksim each working
day. Temperatures readings were taken throughout.

18.3.4 Sampling Pressure readings were taken at inteofdlsl, 7, 14, 21, 28, 35, 42,
49, 56 and 63 days. Readings were taken usingdned precision
meter (Type 300, Watson & Smith Ltd.). At the eridhe incubation
period the inorganic carbon in solution was detaadiusing the
method previously described.

18.3.5 Initial TS Concentration of difethialone in test samptasd45 mg/L (water X
concentration solubility < 4.8 mg/L, see cross reference Secfidh5) equivalent to g
total carbon content of 100 mg C/L

19 RESULTS

19.1 Degradation of The incubation temperature was maintained withénrdnge 3% 1°C.

test substance The extent of biodegradation of difethialone obsdnas measured by

the amount of organic carbon detected in the headsand in solution,
is summarised in Table A 7.1.2.1.2-2.

The reference substance was biodegraded to thet @&&6.

The extent of biodegradation of difethialone was #¥dicating that
under the anaerobic conditions of the test, diétime would not be
expected to be degraded by sewage treatment.

As the test was not conducted with both test afeteace substance
together, it can not be determined whether dif&this, at the

concentrations used in the test, would inhibitdegradation properties
of the sewage sludge.

20 APPLICANT'S SUMMARY AND CONCLUSION

20.1 Materials and Degradation of difethialone by sewage treatmeneuadaerobic

methods conditions was investigated over a period of 63d#ya mean
temperature of 35°C. The GLP study was conducte8® 11734
(recommended guideline) in 2003.
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Section A 7.1.2.1.2
Annex Point IlIA XI11.2.1

Biological sewage treatment, Anaerobic biodegradain

20.2 Results and After 63 days, degradation account for < 5% inlatgan containing X
discussion 145 mg/L difethialone.

The results indicated that difethialone would netignificantly
degraded by sewage treatment under anaerobic morgdit

20.3  Conclusion Difethialone would not be expected to be signifitadegraded by X
sewage treatment under anaerobic conditions.

20.3.1 Reliability 1.

20.3.2 Deficiencies None.

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide tramsygras to the
comments and views submitted

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

3 January 2005; revised 31 October 2006

Materials and Methods

Agree with applicant’s summary and conclusion

Comment (3.3, 3.3.2 and 3.3.59)he test concentration in this study was
145 mg/l, which is much greater than the waterksibty of difethialone, which is

0.39 mg/l. However, it can be assumed that difethmwas dissolved in the test
media up to its water solubility and that this psais available for biodegradatign.

No toxicity control was performed and hence itikinown whether difethialone
inhibits anaerobic degradation at the test conaéatr in this test. A respiration
inhibition test with activated sludge was conduateder aerobic conditions (Dd
[lI-A 7.4.1.4-01), showing no effect up to 100 mdfican be assumed that also
under anaerobic conditions no inhibitory effectptiomary anaerobic digester
sludge occur.

Results and discussion

Agree with applicant’s version

Conclusion

The nominal concentration of difethialone was 14¥Inpwhich is far above the
water solubility of difethialone. However, no bigpladation was observed and
can be assumed that the high nominal concentrafidifethialone did not
influence the outcome of the test.

No significant degradation was reported under aderconditions at a
concentration of 145 mg/l after 63 days.

Agree with applicant’s version

Reliability

Due to the restrictions noted above the reliabgtpuld be changed from 1 to 2|

Acceptability

Acceptable with the restrictions noted above

Remarks
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Table A 7.1.2.1.2-1: Composition of test dilutiomedium

Nutrients Amount of nutrient per Litre deionised water (g)
KH,PO, 0.27

Na,HPO,.2H,0 0.56

NH,CI 0.53

CaCbh.2H,0 0.075

MgCl,.6H,0 0.1

FeCh.4H,0 0.02

N&S.9H0 0.2

Trace nutrient solutidn 10 mL

(resazurin, redox indicatdy 0.001

Y Trace nutrient solution contained Ma@H,0 (0.05 g), HBO; (0.005 g), ZnGl (0.005 g), CuGl(0.003 g),

Na,M00,.2H,0 (0.001 g), CoGI6H,0 (0.1 g), NiC4.6H,0 (0.01 g), NaSeQ (0.005 g).

2

Used to identify any oxygen leakage into the sanholttles.

Table A 7.1.1.2.1-2: Extent of biodegradation obseed as measured by total inorganic
carbon content (TIC)

Sample pH Measured parameters Calculated parameters (mg) %
(mean) dP (bar) DIC Cu c Cr b'g:ﬁg;a'
(mg/L)

Control 6.67 0.162 34.9 4.6 35 8.1 -
(6.51-6.73)

Reference 6.50 0.402 49.1 115 4.9 16.4 83
(6.49 — 6.51)

Difethialone 6.71 0.172 35.5 4.9 3.6 8.5 4
(6.68 — 6.73)

dP — Difference between initial and final presswadings.

DIC — Dissolved inorganic carbon in the liquid phas
C. — Inorganic carbon in the liquid phase (ignorihg telatively small amount of methane in solution).
Cy — Carbon in the headspace

Cr — Total gasified carbon (G- Gy).
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Section A 7.2.2.1 Route and rate of degradation in three soils under

. appropriate conditions
Annex Point lIlIA VI1.4,

XI.1.1, XI.1.4

Official
21 REFERENCE use only

21.1 Reference Xxxxx, X. and Xxxxxxx, X., XXXX, 14C-Difethialonel(M-2219):
Degradation and metabolism in soils incubated uadeobic conditions
XXXXXXXXXXXXXXXXXXX, laboratory report no. XXXXXXXX
XxXXxxXxxx XXXX (unpublished).

Section no.: A7.2.2.1-01

21.2  Data protection Yes.

21.2.1 Data owner LiphaTech S.A.S.

21.2.2 Companies with | None.
letter of access

21.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gsa.s. for the
protection purpose of its entry into Annex I.

22 GUIDELINES AND QUALITY ASSURANCE

22.1  Guideline study Yes.
The study was performed to BBA guideline Part I\, #1986).

222 GLP Yes.

22.3 Deviations No.

Apart from minor deviations, the study meets trguneements of the
recommended guideline (recommended guidelines OC#Bft
guideline for aerobic degradation, BBA or US EPA).

23 MATERIALS AND METHODS

23.1 Test material As given in section 2.

(radiolabelled) | e thialone (IUPAC): 3-((1RS,3RS:1RS,3SR)-3-(4bobiphenyl-4-
yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-bettio-2-one.

Referred to as LM2219 in the study report.

23.1.1 Lot/Batch number | Code no. XXX XXXX, batch no. XXXXKX.

23.1.2 Specification Specific activity 23 mCi/mmol (42.68Ci/g).

23.1.3 Purity RCP (radiochemical purity) XX.X%.

23.1.4 Further relevant | Position of radiolabel given below:
properties

23.1.5 Method of analysis| RCP determined prior to use b§ &nalysis conditions specified in
Section 23.3.4.
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Section A 7.2.2.1 Route and rate of degradation in three soils under

. appropriate conditions
Annex Point IlIA VI1.4,

XI.1.1, X1l.1.4

23.2  Test material (non | As given in section 2.

radiolabelled) | e thialone (JUPAC): 3-((1RS,3RS:1RS,3SR)-3-(4bmobiphenyl-4-
yl-1,2,3,4-tetrahydro-1-naphthyl)-4-hydroxy-1-bettin-2-one.

Referred to as LM2219 in the study report.

23.2.1 Lot/Batch number | Lot no. XXXXXXXX.

23.2.2 Specification No further details.

23.2.3 Purity XX.X%.

23.2.4 Further relevant | Not applicable.
properties

23.3  Test performance | The route and rate of aerobic degradatioH®fdifethialone was
investigated in two soil types (loamy sand, sandhe dark under
laboratory conditions at a temperature of 20°C modsture content of
40% maximum water holding capacity (MWHC).

23.3.1 Test soils The test soils consisted of Speyer @lZleamy sand) and Collombey
soil (sand) types. The characterisation detaith@fsoils are given in
Table A7.2.2.1-1.

Prior to use the soils were stored outside. Ndigdss had been used
on the soils.

23.3.2 Treatment to soil | Soil samples (50 g dry weight), in petri-dishesrevieeated witH*C-
samples difethialone (0.198 mg) dissolved in acetone (68D Ihe treatment
rate (3.96 mg/kg) is equivalent to an applicatiate rof 2970 g a.s./ha
(assuming a soil density of 1.5 g/ftand a mixing depth of 5 cm). The
purity of the test material was confirmed beford after treatment.
Application was made using a syringe dropwise &odirface of the soi
After application the soil was thoroughly mixedeiasure homogeneity.

23.3.3 Incubation of soil | Following treatment, the moisture content of thié¢ samples was
samples adjusted to 40% (MWHC). Soil samples were incuthétethe dark in a
common chamber at a temperature of 20°C. The oreisbntent of the
soils was maintained weekly for the first two weaksl every two week
subsequently. The microbial biomass of the sodls determined using

the respiratory method of Anderson and Domsch ().Jgé‘mhe start of
the study and at the end of the incubation period.

Single soil samples were taken for analysis atwale over a period of
378 days for the Speyer 2.2 soil and 208 daysh®Collombey Il soil.

Soil samples were extracted with acetonitrile (xr@¢thanol, methanol;
water (80:20 v/v, x 2) and additionally by soxhdetraction with
methanol overnight (if extracted amount was < 90R).AExtracts were
concentrated prior to analysis using two TLC system

The radioactivity content of the soil extracts awah-extracted soil
residue (NER) were quantified using liquid sciatilbn counting (LSC),
and combustion analysis, respectively.

23.3.4 Chromatographic | Chromatographic analysis of the concentrated strihets was
analysis conducted by TLC using silica plates (0.25 mm) dgyed in a number
of solvent systems. For routine analysis the foihg systems were

1 Anderson, J.P.E. and Domsch, K.H. (1977). A jiggical method for the quantitative measurement o
microbial biomass in soils. Soil Biol. BiochemQ: 215-221.
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used: dichloromethane: chloroform: acetone (3030/4/v), n-hexane:
diethyl ether: acetic acid (33:65:2 v/v/v), n-hegachloroform: acetone
(65: 25:10 v/viv). Non radiolabelled referencendi@ds were visualise
using UV light (254 nm). Radioactive regions wqtentified using a
linear analyser.

The RCP determinations were similarly conductedgibiexane/ ether/
acetic acid (25/70/5 v/viv) and methanol/ acetid §80/10 v/v).

24 RESULTS

24.1 Recovery and The recovery and distribution of radioactivity frahe soil is
distribution summarised in Table A 7.2.2.1-2.

The total recovery from soil ranged from 97% to #0A&R (average
99.7%) indicating a complete mass balance.

The majority of the radioactivity was extractedrfrehe soil (i.e.

>83% AR) at all sampling intervals (i.e. up to 3¥%8/s). The level of
soil NER was not significant and slowly increased¢tween 7.4% and
10.9% AR after 378 and 208 days respectively. [dher level of soil
NER in this study, as compared to the study desdrimder Section Ng
A 7.2.1-01, was probably due to the more extenasiacomplete
extraction conditions used in this case. The marintevel of soil NER
reached only 10.9% AR after 208 days, therefordurther bound
residue fractionation was conducted. The levelotdtile components
evolved was minimal at all sampling intervals, mgamic volatiles were
detected and the level of carbon dioxide evolvadpised up to

2.8% AR after 208 days.

The levels of soil NER and evolved volatile computseare therefore
not considered significant.

24.2  Profile of The profile of components extracted from the saihples, as
components determined by TLC, is summarised in Table A 7.22.1

The levels of difethialone observed in the soilslided slowly and
comprised 55% AR in the Speyer 2.2 soil and 41.8R6Mthe
Collombey Il soil after 378 and 208 days, respetiiv

The levels of difethialone observed were confirmethg HPLC
analysis, see Table A 7.2.2.1-4. A reasonably gmpdement was
obtained, confirming the approximate amounts déttiiblone detected
in the soils.

24.3  Route of Full characterisation of the extracted componerats only conducted in
degradation the Speyer 2.2 soil.

Degradation of difethialone led to the formationtwb significant
metabolites, M3 and M4 which were not identifiedttier. Levels of the
component M3 plateaued between 8% and 14% AR beepériod 14 tg
189 days. Levels of the component M4 increasedrtaximum of
10% AR after 140 days and subsequently declinéd4after 378 days,
At least five minor components were also obsentaddividual
maximum levels ranging between 4% and 9.6% AR.

24.3.1 Significant Two metabolites (M3 and M4) were observed in sigaiit quantities | x
degradation (i.e.2 10% AR).
products
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24.4  Rate of The rate of degradation of difethialone was redated using the
degradation procedure described in Section A 7.2.1-01.

The recalculation of the iy and DTy values is presented graphically
Figures A 7.2.2.1-1 and A 7.2.2.1-2 and summarisédble A 7.2.2.1-
5.

The degradation of difethialone, at a temperatfi206C and moisture
content of 40% MWHC, did not give a good correlatio first-order
kinetics (R < 0.54). The best fit first order half life of diféalone in
soil was 224 and 524 days for the Speyer 2.2 atidi@bey Il soils,
respectively.

To reflect an average EU outdoor temperature o€1#ie degradation
rates have been converted using the Arrhenius iequatth a default
activation energy of 54.0 kJ/mol. Converted temjerature of 12°C
the DTsg and DTy values for the Speyer 2.2 / Collombey Il soils ever
976 / 417 days and 3244 / 1390 days, respectively.

25 APPLICANT'S SUMMARY AND CONCLUSION

25.1 Materials and The route and rate of aerobic degradatioH®fdifethialone was

methods investigated in two soil types (loamy sand, sandhée dark under
laboratory conditions at a temperature of 20°C modsture content of
40% MWHC. The GLP study was conducted to the BBAd8line Part
IV, 4-1in 1993.

25.2 Results and The total recovery from soil ranged from 97% to #2&R (average
discussion 99.7%) indicating a complete mass balance.

The levels of difethialone observed declined slowith DTs, values
equivalent to 976 and 417 days in the Speyer 242Catlombey 1l soils,
respectively, at a temperature of 12°C.

Degradation of difethialone produced two significaretabolites M3 | x
and M4 which were observed at maximum levels o5%3and

10.2% AR after 189 and 140 days, respectively. s€hmetabolites wer
not identified further. Degradation of difethiatoled to the formation @
minor amounts of soil NER and evolved volatile comgnts.

25.3  Conclusion Difethialone is slowly degraded in soil under ageatonditions. Two | X
metabolites were formed in quantities greater @4 AR, however
these metabolites were not identified further. t&Jp other minor
components were also observed at levels not exogddi% AR.
Degradation of difethialone led to the formatiomahor amounts of so
NER and evolved volatile components.

25.3.1 Reliability 2.

25.3.2 Deficiencies Yes.

The study contained some deficiencies when comparetbdern day
standards. These deficiencies are discussed ie detail where
appropriate under the relevant headings above i@t considered to
have adversely affected the quality of the results.
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Annex Point IlIA VII.4,

Route and rate of degradation in three soils under
appropriate conditions

Xil.1.1, XI.1.4
Evaluation by Competent Authorities
EVALUATION BY RAPPORTEUR MEMBER STATE
Date 21 December 2004; revised 31 October 2006

Materials and Methods

Agree with applicant’s version

Results and discussion

Agree applicant’s summary and conclusion.

Comment (4.1 and 5.2)NER was >10 % at the final sample point (10.9 %aat
208), in one soil. NER was increasing in time atiltiraay increase after the end
of the study.

According to data requirement for biocidal productsapter 3, section 7.2.2.3 th
should trigger further studies into the naturehaf bound residues.

Comment (4.3.1):Degradation of difethialone led to the formatidriveo
unidentified metabolites which were present in gigant quantities (i.e.

exceeding 10 % applied radioactivity) for up to 1§s at a temperature of 20°C.

Conclusion

Comment (5.3):Difethialone is slowly degraded in soil under décaconditions.
Two metabolites were formed in quantities greatant10% AR, however, these

metabolites were not identified further. Up to Betminor components were also

observed at levels not exceeding 10% AR. Degradatialifethialone led to the
formation of NER >10 % only at the final samplingimt (10.9 % at day 208).

As the risk associated with possible metabolitelsaamd residues is assumed tq
be less than for the active compound (the highéciig mode of action of
difethialone, is probably destroyed/reduced in amgabolite) and the exposure
soil is restricted to only small areas, no furtsieidies are needed to investigate
metabolites and bound residues.

The main route of degradation was not identifiedwidver, as the risk associate|
with metabolites is assumed to be less than foattige compound no further
testing is needed.

Reliability

2

Acceptability

Acceptable with the restrictions noted above

Remarks
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Table A 7.2.2.1-1: Classification and physico-chegal properties of soils used as

adsorbents
Soil name Speyer 2.2 Collombey I
Source Germany Switzerland
Textural classification, USDA loamy sand sand
Sand [%)] 78.8 86.0
Silt [%] 124 12.7
Clay [%] 8.8 1.3
Textural classification, ISSS n.d n.d
Sand [%] 88.0 94.3
Silt [%] 7.1 4.4
Clay [%] 49 1.3
Organic carbon [%] 2.55 1.33
pH 6.0 7.7
Cation exchange capacity (MEQ/100 g) 7.2 11.2
Moisture content, (9/100 g soil)
Max. water holding capacity 40.4 42.0
(MWHC).
40% MWHC 16.2 16.8
Microbial biomass (mg C/100 g soil)
pre-study 36.9 60.6
afterca 130 days 13.3 --
end of study 10.9 15.1

n.d — not determined.
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Table A 7.2.2.1-2: Recovery and distribution of rdioactivity from aerobic soil samples

Sample Extractable (% AR) Soil NER | Volatile components Total
2;2@; Organic | Aqueous | Soxhlet | Sub-total (% AR) Org_anic CO, (% AR)*
volatiles
Speyer 2.2 — loamy sand
0 n.p 93.1 n.p (93.1) 5.3 n.d n.d 98.4
14 85.2 4.6 5.8 (95.6) 2.7 <0.1 0.8 99.1
28 83.9 4.8 6.8 (95.4) 3.3 <0.1 1.0 99.7
56 84.1 4.5 8.3 (97.0) 3.7 <0.1 1.1 101.8
98 81.3 4.3 9.2 (94.8) 4.2 <0.1 1.5 100.5
140 80.8 4.7 8.0 (93.4) 4.8 <0.1 1.7 99.9
189 80.5 4.0 8.0 (92.5) 4.6 <0.1 1.9 98.9
378 77.6 5.2 8.2 (91.0) 7.4 <0.1 2.5 100.8
Collombey Il — sand
0 n.p 96.8 n.p (96.8) 2.6 n.d n.d 99.5
7 83.5 7.2 6.4 (97.2) 3.0 <0.1 0.4 100.4
14 80.9 8.2 6.8 (95.8) 3.3 <0.1 0.6 99.7
28 78.3 8.2 7.8 (94.4) 5.0 <0.1 0.7 100.1
49 75.8 8.5 8.9 (93.2) 6.5 <0.1 1.0 100.7
77 73.4 7.7 9.9 (90.9) 6.9 <0.1 14 99.2
105 69.2 9.4 9.6 (88.1) 9.3 <0.1 1.8 99.3
208 65.1 7.9 10.1 (83.1) 10.9 <0.1 2.8 96.7

Values are from single samples at each samplirgval

n.d — not determined.

n.p — not performed.

1
99.7%).
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Table A 7.2.2.1-3: Profile of radioactivity extraced from aerobic soil samples

Sample Soil components (% AR) Totat
EZ:S; Parent | M1 M2 M3 M4 M5 M6 mr | (AR
Speyer 2.2 — loamy sand

0 89.7 n.d n.d n.d n.d n.d n.d 3.4 93.1
14 69.8 n.d 4.2 7.6 6.3 n.d 0.2 7.6 95.6
28 65.5 n.d 6.0 12.1 5.6 n.d 0.4 5.8 95.4
56 68.9 3.1 6.7 8.0 6.2 n.d n.d 4.0 97.(
98 66.9 2.7 4.4 8.3 6.5 0.3 0.4 5.2 94.8
140 55.9 1.7 5.9 8.0 10.2 4.0 n.d 7.9 93.6
189 48.4 2.6 7.0 13.5 4.4 3.1 4.0 9.6 92.5
378 55.0 5.9 8.3 3.9 4.9 n.d 5.3 7.7 91.0
Sample Soil components (% AR) Totat
Ei(;zsz) Parent Polar residues Non-polar residues (% AR)
Collombey Il — sand

0 92.2 4.6 n.d 96.8

7 72.3 54 19.5 97.1
14 47.9 16.1 31.8 95.8
28 60.4 17.1 16.9 94.4
49 54.4 10.0 28.8 93.2
77 53.6 14.6 22.8 90.9
105 54.1 13.6 20.5 88.1
208 41.6 11.9 29.6 83.1

n.d — not determined.

Table A 7.2.2.1-4: Confirmatory analysis of Speye2.2 soil by HPLC

Sample times (days)

Difethialone (% AR)

0 69.3
14 65.7
28 64.4
56 64.2
98 60.9
140 49.3
189 50.0
378 49.8
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Figure A 7.2.2.1-1: Re-calculation of D3 and DTy values for Speyer 2.2 soil using
first-order kinetics

100 +
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Figure A 7.2.2.1-2: Re-calculation of D, and DTy values for Collombey Il soil using
first-order kinetics
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Table A 7.2.2.1-5: First order DTsogan) and DToogan) Values for the rate of aerobic
degradation of difethialone in soil

Soil type Data range DTsoab) DTgoab) Regression parameters
(days) (days) (days) Co K R?

Speyer 2.2 0 to 378 524 1741 74.56 0.00132 0.54

(loamy sand)

Collombey Il 0 to 208 224 746 70.50 0.00309 0.46

(sand)

The soil was incubated at a temperature of 20°Caamaisture content of 40% MWHC.

DTso (or DTgg) value was not demonstrated experimentally, reshthined by extrapolation.
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Acute toxicity to fish

26 REFERENCE

Official
use only

26.1 Reference

XXxxX, XX. and XxXxxxxxx, X. (XXXX).

[*C]-difethialone: Determination of acute toxicityGko) to rainbow trout
(96 h, semi-static)

XXXXXXXXXXX,

laboratory report number XXXXX, XX Xxxxx XXXX

(unpublished)

26.2  Data protection

Yes.

26.2.1 Data owner

LiphaTech S.A.S.

26.2.2 Companies with
letter of access

None.

26.2.3 Criteria for data
protection

Data submitted to the MS after 13 May 2000 on @égsh.s. for the
purpose of its entry into Annex I.

27 GUIDELINES AND QUALITY ASSURANCE

27.1  Guideline study

Yes. OECD 203 and EU C.1.

272 GLP

Yes.

27.3 Deviations

None.

28 MATERIALS AND METHODS

28.1  Test material

[*C]-difethialone (1.92 GBg/mmol) combined with nadiolabelled
difethialone.

28.1.1 Lot/Batch number

XXXXXXX ([ **C]-difethialone);
XXXXXXXXXXX (non-radiolabelled difethialone).

28.1.2 Purity

[**C]-difethialone re-purified to RCP of XX.XX% prido use;
non-radiolabelled difethialone: XX.X% (w/w).

28.1.3 Further relevant
properties

Photolysis half-life of difethialone is less thamdur, log octanol:water
partition coefficient is 6.29 and water solubilisy< 4.8 mg/L at 20°C.

X

28.2  Preparation of
TS solution for
poorly soluble or
volatile test
substances

A range of stock solutions was prepared with 1022670, 49.43, 108.25
and 239.61 mg non-radiolabelled difethialone/1.0 mL
dimethylformamide. 400 pL of a stock solution @ining
[*“C]-difethialone was added to each and all volumaderto 5.0 mL
with additional organic solvent. Dosing stocks eveansferred to the
medium in the appropriate test tanks at a rate®fril /12 L.

28.3 Reference
substance

No.

28.4  Testing
procedure

28.4.1 Dilution water

See Table A7.4.1.1-2.

28.4.2 Test organisms

See Table A7.4.1.1-3.

28.4.3 Test system

See Table A7.4.1.1-4.

28.4.4 Test conditions

See Table A7.4.1.1-5.
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Section A7.4.1.1-01 |Acute toxicity to fish

Annex Point lIA VII.7.1

28.4.5 Duration of the |48 hours.
test (100% mortality occurred at all test concentratiasithin this time).

28.4.6 Test parameter Mortality and observations of tayici

28.4.7 Monitoring of TS | By liquid scintillation counting, and with LSC datanverted to
concentration mg difethialone-equivalents/L.

Stability trials were conducted before the studigh\i#*C]-difethialone in
either dimethylformamide or reconstituted test wateconcentrations of
between 0.17 and 4.0 mg/L and refrigerated in dzs&rior 5 days prior
to analysis by HPLC with UV detection. UV tracdganed for
difethialone in both media showed no change imt&ta time and the
absence of any major metabolites. Difethialone tvasefore presumed
to remain substantially intact under test condgion

28.4.8 Statistics Not reported.

29 RESULTS

29.1 Results test

substance
29.1.1 Effect data See Table A7.4.1.1-7.
(Mortality)
29.1.2 Other effects See Table A7.4.1.1-7.
29.2 Results of
controls
29.2.1 Number/ None.

percentage of
animals showing
adverse effects

29.3 Test with Not performed.
reference
substance

30 APPLICANT'S SUMMARY AND CONCLUSION

30.1 Materials and Semi-static acute toxicity test with rainbow trautccordance with

methods OECD 203 and EU method C.1.
30.2 Results and
discussion
30.2.1 LCsg 48-hour (and 96-hour) L{g< 0.15 mg/L, based on mean measured | X
concentrations.
30.3  Conclusion See Table A7.4.1.1-9.
30.3.1 Reliability 1 X
30.3.2 Deficiencies More than 50% mortality occurred withi8 hours at all concentrations

tested. Consequently, it was not possible to deter a 96 hour L&
endpoint from the results of this study.
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Acute toxicity to fish

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide tramsygras to the
comments and views submitted

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

13 December 2004; revised 31 October 2006

Materials and Methods

Agree with applicant’s version

Comment (3.1.3):The water solubility of difethialone is set to @89 mg/l.

Results and discussion

48-hour LGy < 0.15 mg/L, based on mean measured concentrations

Conclusion The present study cannot be used for risk assesgmmoses as mortality
exceeded 50 % at all tested concentrations aneipesure period was only 48
hours. The test should have been performed at loamrentrations.

Reliability Due to the restrictions noted above, the reliabdhould be changed from 1 to 3.

According to TNsG on Dossier Preparation and Stngluation, part I, is
reliability indicator 3 “a study with major methddgical and /or reporting
deficiencies”. The test has not been performedralaog to standard guideline
which requires that a range finding test shoulgédormed in order to ensure a
proper range of test concentrations. Test perieg@@hours.

Acceptability

Test is not acceptable as endpoint for acute figitity as a LG, (96hour) has not
been observed. Other tests are available for tiup@nt giving acceptable results.

Remarks

Table A7.4.1.1-1: Preparation of TS solution for porly soluble or volatile test

substances
Criteria Details
Vehicle Dimethylformamide.

Concentration of vehicle

0.08 mL/L

Vehicle control performed

Yes, 0.08 mL dimethylf@mide/L

Table A7.4.1.1-2: Dilution water

Criteria Details

Source Reconstituted water.
Alkalinity 31 mg CaC@L.
Hardness 81 mg CaC@L.

Ph 7.69

Conductance 183 uS/cm.

Holding water different from dilution water No.
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Table A7.4.1.1-3: Test organisms

Criteria Details

Species/strain Oncorhynchus mykiss.

Source Commercial supplier in UK.
Agelsize Length 40-60 mm.
Pretreatment Holding period> 12 days

Feeding of animals during test

11%

No. Feeding sto@#etours prior to the start of th
test.

Table A7.4.1.1-4: Test system

Criteria

Details

Test type

Semi-static.

Volume of test vessels

14 L silanised glass taoks$aining 12 L medium.

Volume/animal

1.7L

Number of animals/vessel 7.
Number of vessels/ concentration 1
Table A7.4.1.1-5: Test conditions

Criteria Details

Test temperature

13.8t0 14.9°C

Dissolved oxygen

83.8 to 100% ASV.

pH

6.44 to 7.90.

Photoperiod

24 h darkness except at observation and maintena‘nce
times.

Table A7.4.1.1-6: Concentrations of [C]-difethialone measured in fresh and expired

(24 hour) media samples

Test Substance Measured concentratiorf Recovery
Concentration
[mg/L] 0 hours 24 hours Mean Initial as % of | 24 hour as % of
(fresh) (expired) nominal initial
Control <lod <lod <lod na na
Solvent control <lod <lod <lod na na
0.17 0.16 0.13 0.15 94 76
0.38 0.38 0.28 0.33 100 74
0.83 0.78 0.66 0.72 94 80
1.8 1.75 1.62 1.69 97 90
4.0 3.96 3.54 3.75 99 89

#mg equivalent/L;
< lod: below limit of detection by LSC (30 dpm);
na: not applicable.
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Table A7.4.1.1-7: Mortality data

Test Substance Mortality (out of 7 fish per treatment)
Concentration [mg/L]

Nominal Mean measured 1 hour 4 hours 24 hours 48 hours
Control - 0 0 0 0
Solvent control - 0 0 0 0
0.17 0.15 0 0 0 5
0.38 0.33 0 0 2 7
0.83 0.72 0 0 7 7
1.8 1.68 0 0 7 7
4.0 3.75 0 5 7 7

& Mortality at all difethialone concentrations exded 50% and study was therefore terminated pri66th.
® Survivors displayed loss of equilibrium.

Table A7.4.1.1-8: Effect data

Parameter 24 h 48 h
LCso[mg/L]* 0.35 <0.15
95 % c.l. 0.31t0 0.40 n.a.

1 Based on mean measured concentrations.

Table A7.4.1.1-9: Validity criteria for acute fishtest according to OECD Guideline 203

fulfilled Not fulfilled
Mortality of control animals <10% Yes
Concentration of dissolved oxygen in all test vesse$0% saturation Yes
Concentration of test substare®0% of initial concentration during test No (74 — 93%)
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Official
31 REFERENCE use only
31.1 Reference XXXXXXXXXX, XX. and XXXXXXXXX, X (XXXXX).
Acute toxicity of LM-2219 to rainbow trouS&lmo gairdneri).
) 9,0,.0.9.0.9.0.9.9.9.9.0.9.9.9.9.0,.0.9.0.9.0.0.9.0.04
laboratory report number XXXXXXXXXXXXXXXXXXXXX, XX
XXXXXXXX XXXX (unpublished)
31.2 Data protection |Yes.
31.2.1 Data owner LiphaTech S.A.S.
31.2.2 Companies with | None.
letter of access
31.2.3 Criteria for data | Data submitted to the MS after 13 May 2000 on &xgs&.s. for the
protection purpose of its entry into Annex I.
32 GUIDELINES AND QUALITY ASSURANCE
32.1 Guideline study |Yes. ASTM (1980), comparable to OECD 203 and EU C.1
322 GLP Yes.
32.3 Deviations No analysis of test media for difethialone and emtiation of dissolved
oxygen fell below 60% ASV.
33 MATERIALS AND METHODS
33.1 Test material Difethialone (termed LM-2219 in the report).
33.1.1 Lot/Batch number XXX XXXX.
33.1.2 Purity XX. X% (wiw).
33.1.3 Further relevant | Photolysis half-life of difethialone is less thamdur, log octanol:water | x
properties partition coefficient is 6.29 and water solubilisy< 4.8 mg/L at 20°C.

33.2  Preparation of
TS solution for
poorly soluble or
volatile test
substances

Stock solution prepared with 1,000 pg/mL in diméfitynamide. Stock
solution then added to dilution water and stirred.

33.3 Reference
substance

No.

33.4 Testing
procedure

33.4.1 Dilution water

See Table A7.4.1.1-11.

33.4.2 Test organisms

See Table A7.4.1.1-12.

33.4.3 Test system

See Table A7.4.1.1-13.

33.4.4 Test conditions

See Table A7.4.1.1-14.

33.4.5 Duration of the
test

96 hours.

33.4.6 Test parameter

Mortality and observations of tayici
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33.4.7 Monitoring of TS
concentration

No.

33.4.8 Statistics

LG, by non-linear interpolation (software of Steph&82).

34 RESULTS

34.1 Results test
substance

34.1.1 Effect data
(Mortality)

See Table A7.4.1.1-15.

34.1.2 Other effects

See Table A7.4.1.1-15.

34.2 Results of
controls

34.2.1 Number/
percentage of
animals showing
adverse effects

None.

34.3 Test with
reference
substance

Not performed.

35 APPLICANT'S SUMMARY AND CONCLUSION

35.1 Materials and
methods

Static acute toxicity test with rainbow trout incacdance with
OECD 203 and EU method C.1. No analysis of testianfor
difethialone and dissolved oxygen concentratiohtfelow 60% ASV.

35.2 Results and
discussion

35.2.1 LCs

96-hour LGy = 51 pg/L (95% confidence limits of 36 to 100 pg/L X

35.3 Conclusion

See Table A7.4.1.1-17.

35.3.1 Reliability

2

35.3.2 Deficiencies

Yes. No measurement of test substariest medium. Results can be
interpreted in relation to study summarised in AZ.1-01. Fall in
dissolved oxygen concentration was only slightliote60% and not
sufficient to alter the outcome of the test.

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide tramsygras to the
comments and views submitted

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

13 December 2004; revised 31 October 2006

Materials and Methods

Agree with applicant’s version

Comment (3.1.3):The water solubility of difethialone is set to @89 mg/l
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Acute toxicity to fish

Results and discussion

Agree with applicant’s version

Comment (5.2.1):The study is not fully valid as the test conceires have not

been verified analytically. Moreover, the statisttdesign is not preferable for the
testing of difficult substances like difethialofighe real exposure concentrations
test are likely to have slightly decreased oventdise period mainly due to the low
water solubility of difethialone and possibly dweaidsorption of the test substan
to glassware. The toxicity of difethialone to fisiight therefore be underestimate

In another study, conducted under semi-static dimmdi (A7.4.1.1-01),

14C-difethialone was used to facilitate the momitprof exposure concentrations
Recovery rates after 24 hours were between 74 @it no measurements arg
available for a later point in time during the test

in

Ce
d.

D

Conclusion

Agree with applicant’s version

Reliability

2

Acceptability

Acceptable with the restrictions noted above

Remarks

The dissolved oxygen concentration of some of tha&tinents was measured at
slightly below 60% of saturation (57-59%). This® considered to be sufficient

to alter the outcome of the test

DOC Il A7.DOC



LiphaTech S.A.S.

Difethialone

Table A7.4.1.1-10: Preparation of TS solution for porly soluble or volatile test

substances
Criteria Details
Vehicle Dimethylformamide.

Concentration of vehicle

0.1 mL/L

Vehicle control performed

Yes, 0.1 mL dimethylfommide/L

Table A7.4.1.1-11: Dilution water

Criteria

Details

Source Reconstituted soft water (ASTM 1980).
Alkalinity 32 mg CaC@L.

Hardness 47 mg CaC@L.

pH 7.7

Conductance 160 pmhos/cm.

Holding water different from dilution water

Yes, lwater, hardness 32-34 mg CaglQ
alkalinity 25-30 mg CaCglL, conductivity
110 pmhos/cm, pH 6.8-7.0.

Table A7.4.1.1-12: Test organisms

Criteria

Details

Species/strain

Oncorhynchus mykiss (formerly known asalmo
gairdneri).

Source Commercial supplier in CA, USA.
Agelsize Mean wet weight 0.72 g, total length 31-46 mm.
Pretreatment 14 days holding period.
Feeding of animals during test No.

Table A7.4.1.1-13: Test system

Criteria Details

Test type Static.

Volume of test vessels 5L

Volume/animal 15L

Number of animals/vessel 10

Number of vessels/ concentration 1
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Table A7.4.1.1-14: Test conditions

Criteria Details

Test temperature 13°C.

Dissolved oxygen

57 to 86% ASV, less than 60% ABYno vessels
only at 72 to 96 hours.

pH

6.91t07.6

Photoperiod

16 h daily.

Table A7.4.1.1-15: Mortality data

Nominal Test Substance Mortality (out of 10 fish per treatment)
Concentration

[no/L] 24 hours 48 hours 72 hours 96 hours
Control 0 0 0 0
Solvent control 0 0 0 0
8.0 0 0 0 0
13 0 0 0 0
22 0 0 0 0
36 0 0 0 6
60 ]:3 3a,t 6&,[),1 80,0
100 7 10 10 10

& All survivors showed loss of equilibrium and exsige mucous production.
® All survivors at the surface of the test medium.

¢ One fish lethargic.

4 One fish with darkened pigmentation and at théaserof the test medium.
¢ Several fish showing darkened pigmentation.

Table A7.4.1.1-16: Effect data

Parameter

96 h [ug/L}

95 % c.l.

LCso

51

36 to 100

1 Based on nominal concentrations.

Table A7.4.1.1-17: Validity criteria for acute fishtest according to OECD Guideline 203

fulfilled Not fulfilled
Mortality of control animals <10% Yes
Concentration of dissolved oxygen in all test vesse$0% saturation No

Concentration of test substare®0% of initial concentration during test

Not measured
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Official
36 REFERENCE use only
36.1 Reference XXXXXXXXXXX, XX. and XXXXXXXXXX, X. (XXXXX).
Acute toxicity of LM-2219 to bluegilll{epomis macrochirus).
)9.9.0.9.9.9.0.0.9.0.9.0.0,.0.9.0.9.0.0.9.99.0.90.9.9000¢
laboratory report number XXXXXXXXXXXXXXXXXXX, XX
Xxxxxxxxx XXXX (unpublished)
36.2  Data protection Yes.
36.2.1 Data owner LiphaTech S.A.S.
36.2.2 Companies with | None.
letter of access
36.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gs4.s. for the
protection purpose of its entry into Annex I.
37 GUIDELINES AND QUALITY ASSURANCE
37.1 Guideline study Yes. ASTM (1980), comparable to OECD 203 and EU C.1
372 GLP Yes.
37.3 Deviations Yes. No analysis of test media for difethialone X

38 MATERIALS AND METHODS

38.1 Test material Difethialone (termed LM-2219 in the report).
38.1.1 Lot/Batch number | XXXXXXXX.
38.1.2 Purity XX. X% (wiw).

38.1.3 Further relevant | Photolysis half-life of difethialone is less thamdur, log octanol-watel x
properties partition coefficient is 6.29 and water solubilisy0.39 mg/L at 25°C.

38.2 Preparation of TS | Stock solution prepared with 6.0 pg/mL in dimetbythamide. Stock
solution for poorly | solution then added to dilution water and stirred.
soluble or volatile
test substances

38.3 Reference No.
substance

38.4  Testing procedure

38.4.1 Dilution water See Table A7.4.1.1-19.
38.4.2 Test organisms See Table A7.4.1.1-20.
38.4.3 Test system See Table A7.4.1.1-21.

38.4.4 Test conditions See Table A7.4.1.1-22.

38.4.5 Duration of the test] 96 hours.

38.4.6 Test parameter Mortality and observations of tayici
38.4.7 Monitoring of TS | No.
concentration
38.4.8 Statistics LG, by non-linear interpolation (software of Steph&82).
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39 RESULTS

39.1 Results test

substance

39.1.1 Effect data See Table A7.4.1.1-23.
(Mortality)

39.1.2 Other effects See Table A7.4.1.1-23.

39.2 Results of controls

39.2.1 Number/ None.
percentage of
animals showing
adverse effects

39.3 Testwith Not performed.
reference
substance

40 APPLICANT'S SUMMARY AND CONCLUSION

40.1  Materials and Static acute toxicity test with bluegill sunfishancordance with
methods OECD 203 and EU method C.1. No analysis of testianfor
difethialone and concentration of dissolved oxytpss than 60% ASV

40.2 Results and

discussion

40.2.1 LCs 96-hour LGy = 75 pg/L (95% confidence limits of 48 to 130 pg/L | X

40.3  Conclusion See Table A7.4.1.1-24.

40.3.1 Reliability 2

40.3.2 Deficiencies Yes. No measurement of test substamntast medium. Results can [
interpreted in relation to study summarised in AZ.1-01. Fall in
dissolved oxygen concentration over time is notstered to be
sufficient to alter the outcome of the toxicityttes
Evaluation by Competent Authorities
Use separate "evaluation boxes" to provide tramsygras to the
comments and views submitted
EVALUATION BY RAPPORTEUR MEMBER STATE

Date 13 December 2004; $3Dctober 2006
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Materials and Methods

Agree with applicant’s version

Comment (2.3):The concentration of dissolved oxygen during st tell below
60% saturation level (32 - 59%) in two vessels2ator96 hours. However, the
toxic effects of difethialone occur already aftéd/4B hours and hence the
decrease in oxygen content after 72 to 96 houmstisonsidered to have affecte
the outcome of the test.

Comment (5.2.1):The study is not fully valid as the test concettires have not
been verified analytically. Moreover, the statisttdesign is not preferable for tf
testing of difficult substances like difethialoriéhe real exposure concentration
in test are likely to have slightly decreased dhertest period mainly due to the
low water solubility of difethialone and possiblyelto adsorption of the test
substance to glassware. The toxicity of difethialemfish might therefore be
underestimated.

d

ne

Results and discussion

Agree with applicant’s version

Conclusion Agree with applicant’s version
Reliability 2
Acceptability Acceptable

Remarks

The dissolved oxygen concentration of some of tha&tinents was measured at
below 60% of saturation (32-59%). Although nomicahcentrations were not
measured the test was performed as GLP study é&ettlidione has been shown
to be stable in ageous solution within the presergframe of the test. However
it is likely that a somewhat lower LC50 might habeen observed in a semistat

test given the high Log Kow of this compound.

Table A7.4.1.1-18: Preparation of TS solution for porly soluble or volatile test

substances
Criteria Details
Vehicle Dimethylformamide.

Concentration of vehicle

0.1 mL/L

Vehicle control performed

Yes, 0.1 mL dimethylfommide/L

Table A7.4.1.1-19: Dilution water

Criteria Details

Source Reconstituted soft water (ASTM 1980).

Alkalinity 29 mg CaC@L

Hardness 49 mg CaC@L

pH 7.1

Conductance 220 pmhos/cm

Holding water different from dilution water Yes, lwater, hardness 24-34 mg CaglQ
alkalinity 22-23 mg CaCgL, conductivity
100-170 pmhos/cm, pH 7.0-7.1.
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Table A7.4.1.1-20: Test organisms
Criteria Details

Species/strain

Lepomis macrochirus

Source Commercial supplier in MO, USA
Agelsize Mean wet weight 0.52 g, total length 27-40 mm
Pretreatment 14 days minimum holding period
Feeding of animals during test No

Table A7.4.1.1-21: Test system

Criteria Details

Test type Static

Volume of test vessels 15L

Volume/animal 15L

Number of animals/vessel 10

Number of vessels/ concentration 1

Table A7.4.1.1-22: Test conditions

Criteria Details

Test temperature 22°C

Dissolved oxygen

32 to 98% ASV, less than 60% ABYno vessels
only at 72 to 96 hours

pH

6.8t07.8

Photoperiod

16 h daily

Table A7.4.1.1-23: Mortality data

Nominal Test-Substance Mortality (out of 10 fish per treatment)
Concentration

[no/L] 24 hours 48 hours 72 hours 96 hours
Control 0 0 0 0
Solvent control 0 0 0 0
48 0 0 0 0
80 0 P 52 6"
130 z 8>¢ 10 10
220 7 10 10 10
360 10 10 10 10
600 10 10 10 10

& Several fish exhibited a complete loss in equitlitor.
® One fish exhibited a complete loss in equilibrium.
¢ One fish exhibited a partial loss in equilibrium.

4 All fish exhibited a complete loss in equilibrium.

¢ All survivors exhibited darkened pigmentation.
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Table A7.4.1.1-24: Effect data

Parameter 96 h [ug/L} 95 % c.l.

LCs 75 48 to 130

1 Based on nominal concentrations.

Table A7.4.1.1-25: Validity criteria for acute fishtest according to OECD Guideline 203

fulfilled Not fullfilled
Mortality of control animals <10% Yes
Concentration of dissolved oxygen in all test vesse0% saturation No
Concentration of test substare®0% of initial concentration during test Not measured
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Section A7.4.1.2-01 | Acute toxicity to invertebrates

Annex Point 1A VI1.7.2 Daphnia magna

Official
41 REFERENCE use only

41.1 Reference XXXXXXXXXX, XX. and XXXXXXXXXX, X. (XXXXX).

Acute toxicity of LM-2219 to daphnid@phnia magna).
)9.9.9.9.9.9,0,.9,.9,:0.9.0.0,0.9.9.9,0.0.9.0.9,0.0.0.¢

laboratory report number XXXXXXXXXXXXXXXXXXX,
XX Xxxxxxxx XXXX (unpublished).

41.2  Data protection Yes.

41.2.1 Data owner LiphaTech S.A.S.

41.2.2 Companies with | None.
letter of access

41.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gs4.s. for the
protection purpose of its entry into Annex I.

42 GUIDELINES AND QUALITY ASSURANCE

42.1  Guideline study Yes. ASTM (1980), comparable to OECD 202 () and E2.

422 GLP Yes.

42.3  Deviations Yes. No analysis of test media for difethialone.

43 MATERIALS AND METHODS

43.1  Test material Difethialone (termed LM-2219 in the report).
43.1.1 Lot/Batch number | XXXXXXXX.
43.1.2 Purity XX. X% (wiw).

43.1.3 Further relevant | Photolysis half-life of difethialone is less thamdur, log octanol:water x
properties partition coefficient is 6.29 and water solubilisy< 4.8 mg/L at 20°C.

43.2  Preparation of TS | Stock solutions prepared with 1,000 pg/mL and 50nkLgn
solution for poorly | dimethylformamide. Stock solution then added tatitin water and
soluble or volatile | stirred.
test substances

43.3 Reference No.
substance

43.4  Testing procedure

43.4.1 Dilution water See Table A7.4.1.2-2.
43.4.2 Test organisms See Table A7.4.1.2-3.
43.4.3 Test system See Table A7.4.1.2-4. X

43.4.4 Test conditions See Table A7.4.1.2-5.

43.4.5 Duration of the testff 48 hours.

43.4.6 Test parameter Immobilisation.
43.4.7 Monitoring of TS | No.
concentration
43.4.8 Statistics Non-linear interpolation.
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Section A7.4.1.2-01 | Acute toxicity to invertebrates

Annex Point [IA VI1.7.2 Daphnia magna

44 RESULTS

441 Results test
substance

44.1.1 Initial See Table A7.4.1.2-6.
concentrations of
test substance

44.1.2 Effect data See Table A7.4.1.2-6.
(Immobilisation)

44.1.3 Other effects None reported.
44.2  Results of controls| See Table A7.4.1.2-6.
44.3  Test with Not performed.
reference
substance

45 APPLICANT'S SUMMARY AND CONCLUSION

45.1  Materials and An acute static toxicity test with. magna in accordance in principle
methods with OCED 202 (1) and EC method C.2. The test e was not
analysed in the test media.

45.2 Results and
discussion

45.2.1 EGC 24-hour EGy=> 5.0 pg/L X
48-hour EGy= 4.4 pg/L

45.3  Conclusion

45.3.1 Reliability 2

45.3.2 Deficiencies Yes. No analysis of test media. Heave refer to fish acute test.

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide tramsygras to the
comments and views submitted

EVALUATION BY RAPPORTEUR MEMBER STATE

Date 13 December 2004; $Dctober 2006

Materials and Methods Agree with applicant’s summary and conclusion
Comments (3.1.3):The water solubility of difethialone is set to ®89 mg/l.

Comments (3.4.3 Mistake in table A7.4.1.2-4 regarding amountiaphnia.: 20
animals per vessel and 4 vessels per concentrasofis in 80
animals/concentration. According to Doc IV 5 aalsper vessel and 4
vessels/concentration (=20 animals/concentrati@rpwsed.
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Section A7.4.1.2-01 | Acute toxicity to invertebrates

Annex Point [IA VI1.7.2 Daphnia magna

Results and discussion Agree with applicant’s version

Comments (5.2.) The study is not fully valid as the test concatibns have no
been verified analytically. Moreover, the statisttédesign is not preferable for the
testing of difficult substances like difethialofiéhe real exposure concentrations
in test are likely to have slightly decreased dhertest period mainly due to the
low water solubility of difethialone and possiblyaito adsorption of the test
substance to glassware. The toxicity of difethialtmDaphnia magna might
therefore be underestimated.

Conclusion Agree with applicant’s version

Reliability 2

Acceptability Acceptable with the restrictions noted above

Remarks Although nominal concentrations were not measunedest was performed as

GLP study and difethialone has been shown to li#esia aqueous solution
within the present timeframe of the test.
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Table A7.4.1.2-1: Preparation of TS solution for porly soluble or volatile test
substances

Criteria Details

Vehicle Yes. Stock solution in dimethylformamide prepared
at 1,000 pg/mL and a secondary stock at 50 pg/mL.
Stock solutions then added directly to dilution evat
and stirred before use.

Concentration of vehicle 0.1 mL/L.

Vehicle control performed Yes, 0.1 mL dimethylformide/L.

Table A7.4.1.2-2: Dilution water

Criteria Details

Source Fortified well water (AS‘_I'M 1980) and filtered to
remove organic contaminants.

Alkalinity 110 - 130 mg CaC4L

Hardness 160 - 180 mg CaC4L

pH 79-83

Oxygen content > 60% ASV

Conductance 400 - 600 pmhos/cm

Holding water different from dilution water No

Table A7.4.1.2-3: Test organisms

Criteria Details

Source Laboratory culture at
) 9.0.9.0.0.9.0.0.9.0.0.9.0.9.9.99.999.9.99.90.09.90.0.4
X

Age < 24 hours old at test start

Breeding method Parthenogenic culture

Kind of food Green algae and yeast suspension

Feeding frequency Once daily

Pretreatment None

Feeding of animals during test No

Table A7.4.1.2-4: Test system

Criteria Details
Renewal of test solution Static
Volume of test vessels 200 mL
Volume/animal 10 mL
Number of animals/vessel 20
Number of vessels/ concentration 4
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Table A7.4.1.2-5: Test conditions

Criteria Details

Test temperature 21°C

Dissolved oxygen 84 - 90% ASV

pH 7.8-8.2

Adjustment of pH No

Quality/Intensity of irradiation Sylvania Growluxid Cool White fluorescent lights

at 7 hectolux
Photoperiod 16 hours daily

Table A7.4.1.2-6: Immobilisation data

Nominal Test-Substance Immobile Daphnia (%)
Concentration 24 hours 48 hours
[Hg/L]

Control 0 0
Solvent control 0 0
0.40 0 0
0.65 0 0
1.1 0 0
1.8 0 0
3.0 0 0
5.0 45 70
Table A7.4.1.2-7: Effect data

Endpoint ECsot 95 % c.l. EG?
24 h [ug/L] >5.0 > 3 (lower limit) 3.0
48 h [ug/L] 4.4 > 3 (lower limit) 3.0

! Based on nominal concentrations.
2 Based on visual observation of data.

Table A7.4.1.2-8: Validity criteria for acute daphna immobilistaion test according to

OECD Guideline 202

Fulfilled Not fullfilled
Immobilisation of control animals <10% Yes
Control animals not staying at the surface Not reported
Concentration of dissolved oxygen in all test vess8l mg/I Yes

Concentration of test substare®0% of initial concentration during test

Not analysed
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Section A7.4.1.3-01

Annex Point IIA VII.7.3

Growth inhibition test on algae

Official
46 REFERENCE use only
46.1 Reference XXXXXXXXX, XX (XXXX).
Difethialone: Toxicity to the green al@®alenastrum capricornutum.
) 9.9.9.0.0.9.9.99.9.9.9.9.0.0.0.0.e
)9.9.9.9.0.9.0.9.9.9.99.99.9.99000004
laboratory report number XXXXXXX, XX XXXXXXxX XXXX
(unpublished).
46.2  Data protection Yes.
46.2.1 Data owner LiphaTech S.A.S.
46.2.2 Companies with None.
letter of access
46.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gst.s. for the
protection purpose of its entry into Annex I.
47 GUIDELINES AND QUALITY ASSURANCE
47.1  Guideline study Yes. OECD 201 and EU method C.3.
47.2 GLP Yes.
47.3  Deviations No.
48 MATERIALS AND METHODS
48.1  Test material Difethialone.
48.1.1 Lot/Batch number | XXXXXXX.
48.1.2 Purity XX XX% (wiw).
48.1.3 Further relevant | Photolysis half-life of difethialone is less thamdur, log octanol:water x
properties partition coefficient is 6.29 and water solubilisy< 4.8 mg/L at 20°C.
48.1.4 Method of analysis| Aqueous samples analysed by HfflLGresecence detector) either
directly or diluted with acetonitrile.
48.2  Preparation of TS | Stock solution prepared in dimethylformamide (1 &mlL). Stock
solution for poorly | solution added to algal medium and stirring vigaigu
soluble or volatile
test substances
48.3 Reference No.
substance
48.4  Testing procedure
48.4.1 Culture medium Composition based on that of Mideal. (1978), EPA-600/9-78-018.
NaEDTA.2H20 added at 0.3 mg/L of culture medium.
48.4.2 Test organisms See Table A7.4.1.3-2.
48.4.3 Test system See Table A7.4.1.3-3.
48.4.4 Test conditions See Table A7.4.1.3-4.
48.4.5 Duration of the testf 72 hours.
48.4.6 Test parameter Inhibition of culture growth, measycell density areas under the
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Section A7.4.1.3-01 | Growth inhibition test on algae

Annex Point IIA VII.7.3

growth curve and average specific growth rates.

48.4.7 Sampling Algal growth: 24, 48 and 72 hours.
Medium pH at 0 and 72 hours.
Temperature measured daily.

Light intensity measured once only.

48.4.8 Monitoring of TS |Yes. See Table A7.4.1.3-6. Due to the limitatiohthe analytical X

concentration method only the two highest test concentrationeveeralysed. Low
recoveries were most likely due to the known phtzibility of
difethialone.
48.4.9 Statistics Weibull model.

49 RESULTS

49.1  Limit Test Not performed.
49.2  Results test
substance
49.2.1 Initial See Table A7.4.1.3-5.

concentrations of
test substance

49.2.2 Actual See Table A7.4.1.3-6. X
concentrations of
test substance

49.2.3 Cell concentration | See Table A7.4.1.3-5.
data

49.2.4 Effect data 72-hour ECso = 65 pg/L (95% confidence limits of 61 to 69 pg/L)
(cell multiplication _
inhibition) 72-hour ECso=> 180 ug/L
72-h NOEC = 18 pg/L
72-h NOEC = 32 pg/L

49.3 Results of controls| See Table A7.4.1.3-5.

49.4  Test with Not performed.
reference
substance

50 APPLICANT'S SUMMARY AND CONCLUSION

50.1 Materials and Algal growth inhibition test witts. capricornutum in accordance with
methods OECD 201 and EU method C.3.
50.2 Results and
discussion
50.2.1 NOEC 72-h NOEC =18 pg/L.
72-h NOEC = 32 ug/L.
50.2.2 ECs 72-hour ECsp = > 180 pg/L.
50.2.3 E,Cs 72-h BCso = 65 pgl/L.
50.3 Conclusion Validity criteria fulfilled.
50.3.1 Reliability 1 X
50.3.2 Deficiencies None. X
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Section A7.4.1.3-01

Annex Point IIA VII.7.3

Growth inhibition test on algae

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide tramesyagras to the
comments and views submitted

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

13 December 2004; revised 31 October 2006

Materials and Methods

Agree with applicant’s version

Comment (3.1.3):The water solubility of difethialone is set to h8®mg/I.

Results and discussion

Agree with applicant’s summary and conclusion

Comment (4.2.2):1t should be stated that the results are basedinal values
Only the two highest test concentrations were nrealsanalytically. However,
no measurable concentrations were found. Thislmay procedure problem fo
example caused by adherence to glassware as mobéitker tests or uptake by
algae. The known photoinstability of difethialomay be another reason.

Comment (3.4.7):A maximum increase of 3.2 pH units was observeéhdithe
test. At the start of the test the pH was 7.4 amdjed from 8.0 to 10.6 at the en
of the test.

Comment (3.4.8):The measurement of the concentrations was cordiuctn
external stability control, not in the test medi#hvalgae itself. This stability
control had been stored deep-frozen for 16 monthrbenalysing it. As it can b
seen in table A7.4.1.3-6 concentrations of difétimia were below detection limi
both at time 0 hours and 72 hours. Therefore thesgsurements can not be
regarded representative for this test.

Comment (5.3.1 and 5.3.2)As difethialone is photo-labile and adsorbs to
glassware and probably also to algae, it can havaess that exposure
concentrations are considerably lower than nonmionatentrations. No
monitoring of test substance concentration has beaducted during the test. H
a substance like difethialone it seems not possibé®nduct an algae test witho
real analytical measurements which would allow ecting the results for
recovery. Therefore the reliability indicator wile changed to 3.

D

or
ut

Conclusion

Agree with applicant’s version

Reliability

Due to the restrictions stated above, the religisihould be changed from 1 to

Acceptability

Acceptable with the restrictions noted above

Remarks
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Table A7.4.1.3-1: Preparation of TS solution for porly soluble or volatile test
substances

Criteria Details

Vehicle Yes, dimethylformamide
Concentration of vehicle 100 pL/L

Vehicle control performed Yes, 100 pL dimethylfommide/L

Table A7.4.1.3-2: Test organisms

Criteria Details

Species Selenastrum capricornutum
Strain ATCC 22662

Laboratory culture Yes

Method of cultivation Axenic laboratory culture
Initial cell concentration 1.04 x 1eells/mL

Table A7.4.1.3-3: Test system

Criteria Details

Volume of culture flasks 250 mL

Culturing apparatus Glass conical flasks held t@raperature-controlled
orbital shaker

Light quality Cool-white illumination, 7,550 lux (90.5 pE#fa)

Procedure for suspending algae Shaking at 160 rpm

Number of vessels/ concentration 3 with 6 replisdite the solvent control

DOC Il A7.DOC



LiphaTech S.A.S. Difethialone March 2004

Table A7.4.1.3-4: Test conditions

Criteria Details

Test temperature 241-242°C

pH 7.4 at start to 8.0 - 10.6 at end
Light intensity 7,550 lux

Photoperiod Continuous

Table A7.4.1.3-5: Algal growth

Nominal Test- Algal cell density Mean areas under the Mean growth rates
Substance (x 10" cells/mL) growth curve
Concentration 24 h 48 h 72 h 0-72 h % of 0-72 h % of
[ng/l] solvent solvent
control control
Control 5.15 445 275 184.8 105 1.860 101
Solvent control 5.12 43.9 260 176.5 - 1.841 -
5.6 5.31 41.0 232 159.5 90 1.802 98
10 4.56 35.3 237 155.6 88 1.809 98
18 4.84 38.9 238 160.1 91 1.811 98
32 4.26 29.0 191 126.4* 72 1.738 94
56 4.40 25.1 144 99.0* 56 1.644* 89
100 4.08 15.7 54.0 44.2*% 25 1.316* 72
180 3.80 15.0 43.7 38.0* 22 1.246* 68

* Significantly different to the solvent control pit< 0.05.

Table A7.4.1.3-6: Analytical results

Nominal Measured concentration Mean measured | Mean measured

concentration of difethialone (ng/L)* concentration concentration as

[ug/L] Oh 72 h (ng/L) % of nominal
(%)

100 <67 <67 <67 <67

180 <130 <130 <130 <72

! Limit of detection was 130 pg/L, differing betwethe two samples due to dilution (x 2) of the Lg0L
sample before analysis.

Table A7.4.1.3-7: Validity criteria for algal growth inhibition test according to OECD
Guideline 201

Fulfilled Not fullfilled
Cell concentration in control cultures increaselkast by a factor of 16 within Yes
3 days
Concentration of test substare®0% of initial concentration during test No
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Section A7.5.1.2-01 | Earthworm, acute toxicity test
Annex Point 1A X111.3.2
Official
51 REFERENCE use only
51.1 Reference XXXXXX, XX and XXXXxxxX, X (XXXX).
Difethialone: Determination of acute toxicity (LO5® earthworms.
KXHXXXKKXXXKXXXKKX,
laboratory report number XXXXXX, XX XXXXXXXX XXXX
(unpublished).
51.2  Data protection Yes.
51.2.1 Data owner LiphaTech S.A.S.
51.2.2 Companies with None.
letter of access
51.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gsa.s. for the
protection purpose of its entry into Annex I.
52 GUIDELINES AND QUALITY ASSURANCE
52.1  Guideline study Yes. OECD 207 (1984).
522 GLP Yes.
52.3 Deviations No.
53 METHOD
53.1  Test material Difethialone.
53.1.1 Lot/Batch number | XXXXXXX (synonymous with XXXXXXXXXX).
53.1.2 Purity XX XX% (wiw).
53.1.3 Further relevant | Aqueous solubility limit < 4.8 mg/L; X
properties Vapour pressure: < 1.3 x ¥®a
Soil DTse: 204 days
Soil type Adsorption Kd (x 1) | Adsorption Koc (x 1)
clay 88 6,200
sand 2.3 1,000
sandy clay loam 240 53,000
sandy loam 7.3 2,700
53.1.4 Method of analysis| Not appropriate.
53.2 Reference 2-chloroacetamide (separate study).
substance
53.3  Testing procedure
53.3.1 Preparation of the | See Table A7.5.1.2-1.
test substance
53.3.2 Application of the | See Section 5.1 and Table A7.5.1.2-1.
test substance
53.3.3 Test organisms See Table A7.5.1.2-2.
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Section A7.5.1.2-01
Annex Point IlIA XI11.3.2

Earthworm, acute toxicity test

53.3.4 Test system See Table A7.5.1.2-3.

53.3.5 Test conditions See Table A7.5.1.2-4.

53.3.6 Test duration 14 days.

53.3.7 Test parameter Mortality and sub-lethal effectdflveeight and behaviour).

53.3.8 Examination Daily checks for live and/or dead wohsoil surface. Overall
mortality assessments by searching through saih each test vessel ¢
days 7 and 14. Individual bodyweight measurementdays 0 and 14

53.3.9 Monitoring of test | No.

substance
concentration

53.3.10 Statistics

NOEC (survival) estimated by Fisheraé& Test;
Significant bodyweight changes estimated by Dursetest.

54 RESULTS
54.1 Soil test
54.1.1 |Initial 0 (control and solvent control), 62.5, 125, 2500 add 1,000 mg/kg dr
concentrations of | artificial soil (definitive test, based on resuitisrange-finder).
test substance
54.1.2 Effect data Mortality data and endpoints are summarised in @aH.5.1.2-5 and
(Mortality) Table A7.5.1.2-6.
54.1.3 Other effects Data showing impact on bodyweightsamamarised in
Table A7.5.1.2-8. No other effects were observed.
54.2  Results of controls
54.2.1 Mortality See Table A7.5.1.2-5.
54.2.2 Number/ See Table A7.5.1.2-8.
percentage of
earthworms
showing adverse
effects
54.3 Testwith Performed as separate study.
reference
substance
54.3.1 Concentrations 12, 19.5, 31.3, 50 and 80 mg 2-ohletamide/kg.
54.3.2 Results 60 mg/kg (with 95% confidence limits oft6@&5 mg/kg).
55 APPLICANT'S SUMMARY AND CONCLUSION
55.1 Materials and The 14-day acute toxicity of difethialone to thetkaorm Eisenia

methods

foetida) was determined in the laboratory according to OE&uideline
207. Worms were exposed over a period of 14 dagsit-incorporated
difethialone at nominal concentrations of 0 (cohtaatificial soil only,
comprising 70% industrial sand, 20% kaolin clay¥d€§phagnum peat,
moisture content: approximately 35% of dry weigind solvent
control: as control, but with a portion of the saieanbined with
chloroform that was evaporated prior to mixing),5%2.25, 250, 500
and 1,000 mg/kg dry soil. Solutions of difethiadagissolved in
chloroform were mixed with portions of a sand ardand the organic
solvent removed by evaporation (3 hours). Santgrer plated with
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Section A7.5.1.2-01 | Earthworm, acute toxicity test
Annex Point IlIA XII1.3.2

various amounts of test substance were then thbtpugixed into the
appropriate soil batches. There were four 1 Lgglasakers, each
containing 750 g solil, per treatment. A weigheougrof ten worms (at
least two months old, clitellated) was placed angbil surface in each
container. The test vessels were incubated uradgmncious lighting at
a temperature range of 20 to 22°C. Daily check&wade for worms
on the soil surface. Numbers of dead and survivinogms were
counted on day 7. Final counts were made on dawtdn the live
worms retrieved from each container were also wadgh

Some initial pH values in the definitive test, inding that recorded for
the solvent control treatment, were below the rememded Guideline
range (Table A7.5.1.2-4). These measurementsdvaiely and
randomly and did not correlate with a set of ingamneadings taken
during an earlier range-finder test. It is likeflyerefore, that the outlie
measurements were erroneous. In any case, noltestar adverse
effects occurred in the solvent control, indicatihgt these deviations
had no influence on the outcome of the test.

55.2  Results and Biological effects were assessed in relation to inairdifethialone

discussion concentrations. By the end of the 14-day tesbpletiere were no
mortalities in the solvent control treatment o62t5 mg/kg dry soil.
Mortality was 5, 5, 2.5, 7.5 and 22.5% in the uatieel control and at
125, 250, 500 and 1,000 mg/kg, respectively. @meymortality
recorded at 1,000 mg/kg was statistically significg < 0.05),
compared to the solvent control (Table A7.5.1.2-Bhe NOEC with
respect to survival was therefore 500 mg/kg.

Earthworms of all treatment groups burrowed bentwlsoil surface
within 30 minutes of the beginning of the test.tekfl4 days exposure
slight mean weight gains were recorded in botictherol treatments,
in contrast to the groups of earthworms exposeabedest substance,
where slight, though statistically significant (P<05), weight
reductions occurred at all difethialone concertrai

(Table A7.5.1.2-8). However, this effect showedctemar dose-respons
relationship. There were no other abnormal behagimr pathological
effects.

Difethialone is neither volatile nor rapidly degeain soil.
Volatilisation from and degradation in the testteys may therefore be|
ruled out as factors contributing to the low adotdcity of difethialone
to earthworms. Difethialone adsorbs strongly tbased organic matter
and it is possible that this behaviour influendegl dutcome of the test

55.2.1 LC, (NOEC) 500 mg/kg dry soil.

55.2.2 LCy > 1,000 mg/kg dry soil.

55.2.3 LCyqo > 1,000 mg/kg dry soil.

55.3  Conclusion The guideline validity criterion was fulfilled (T&A7.5.1.2-7). No |X

significant mortality occurred at difethialone centrations ranging
from 62.5 to 500 mg/kg dry soil and significant tadity was confined
to the 1,000 mg/kg dry soil treatment, the higlestcentration tested.
The 14-day acute L of difethialone to earthworms was therefore
greater than 1,000 mg/kg and the survival NOEC 5@ mg/kg.

55.3.1 Other Conclusions| None.

55.3.2 Reliability 1.

55.3.3 Deficiencies None.
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Section A7.5.1.2-01
Annex Point IlIA XI11.3.2

Earthworm, acute toxicity test

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide tramesyagras to the
comments and views submitted

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

4 January 2005, revised 20 December 2006

Materials and Methods

Comment (3.1):The water solubility of difethialone is 0.39 mgVhe soil refers
to reference 7.1.3-01.

Agree with applicant’s version

Results and discussion

Agree with applicant’s version

Conclusion

Comment (5.3): The guideline validity criterion was fulfilled (b&e A7.5.1.2-7).
No significant mortality occurred at difethialonencentrations ranging from 62|
to 500 mg/kg dry soil and significant mortality waenfined to the 1,000 mg/kg
dry soil treatment, the highest concentration testéne 14-day acute Lgof
difethialone to earthworms was therefore greatan th000 mg/kg.

All treatments showed reduced weight during testontrast to a weight gain in
the controls. It can be assumed that continuedsexpgovould eventually lead to
more mortality due to starvation. However, no deffect relationship for the

endpoint bodyweight could be obsverved and hende|B650 could be derived
As this is an acute test the guideline does notalbr a NOEC derivation based
on weight loss.

Reliability

1

Acceptability

Acceptable

Remarks

As the TGD express PEC/PNEC on a wwt basis thdtsdsave to be converted
taking into account a standard conversion facmmfEUSES of 1.13.
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Table A7.5.1.2-1: Preparation of TS solution

In case of the use of an organic solvent

Dispersion No.

Vehicle Yes.
Difethialone dissolved in chloroform was platedaon
sand carrier by evaporation of the organic solvent.

Concentration of vehicle 90 mL chloroform/150 gd&@nkg soil batch
(definitive test).

Vehicle control performed Yes.
90 mL chloroform/150 g sand/3 kg soil batch
(definitive test).

Other procedures None.

Table A7.5.1.2-2: Test organisms

Criteria Details

Species/strain Eisenia foetida foetida.

Source of the initial stock Blades Biological, UK.

Culturing techniques Not reported. Cultures manad by supplier,

separate batches obtained for range-finder and
definitive test.

Age/weight Age at least two months (clitellated), weight range
300 to 600 mg.

Pre-treatment Acclimatised for at least seven dayg®ntrolled-
temperature laboratory conditions.
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Table A7.5.1.2-3: Test system

Criteria

Details

Artificial soil test substrate

Approximate compasit 70% industrial sand, 20%
kaolinite, 10% sphagnum peat. Caxdded
(approximately 0.5% of total dry weight) to adjpst
to 6 £ 0.5. Contents blended with deionised weter
give a nominal moisture content of 35%.

Total and organic carbon content not reported.

Test mixture

3 kg soil batches mixed with 187.5, 375.1, 750.2,
1,500.5 and 3,000.3 g difethialone to give nominal
concentrations of 62.5, 125, 250, 500 and

1,000 mg/kg, respectively.

Size, volume and material of test container

1 Isglbeakers covered with perforated plastic fi

Amount of artificial soil (kg)/ container

ca. 750nget weight.

Nominal test concentrations

0 (control and sohgamttrol), 1, 10, 100 and
1,000 mg/kg dry artificial soil (range-finder);
0 (control and solvent control), 62.5, 125, 250) 50
and 1,000 mg/kg dry artificial soil (definitive tis

Number of replicates/concentration

4 (definitivst}e

Number of earthworms/test concentration

40 (dédimitest).

Number of earthworms/container

10

Light source

Fluorescent lighting.

DOC Il A7.DOC

m.



LiphaTech S.A.S. Difethialone March 2004

Table A7.5.1.2-4: Test conditions

Criteria Details

Test temperature 21 £ 1°C.

Moisture content Nominal treatment Moisture content
(mg difethialone/kg
dry soil) day 0" day 14
Control 34 32-34
Solvent control 35 32-33
62.5 33 32-33
125 34 32-34
250 35 33-34
500 35 32-34
1,000 34 31-33

! single determination on bulk sample;
2 range of determinations on four replicate vessels

pH Nomir_1a| treatment Initial pH

gpygs(j)lifgthlalone/kg rangefinder definitive
Control 5.55 6.30
Solvent control 5.50 5.14*
1 5.61 -

10 5.52 -
62.5 - 5.56
100 5.65 -
125 - 5.32*
250 - 5.16*
500 - 4.78*
1,000 5.57 5.13*

* pH value outside Guideline limits. (Compared to
the range-finder data set, the definitive test @alu
show large, random variation, suggesting
measurement errors in the latter test).

Adjustment of pH No.
Light intensity / photoperiod Intensity not repattePhotoperiod continuous.
Relevant degradation products None.
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Table A7.5.1.2-5: Mortality data

Nominal Cumulative mortality

test cubsta_nce

concentration Number (out of 40/treatment) Percentage

[mg/kg artificial soil] 74 14 74 14
Control 1 2 25 5.0
Solvent control 0 0 0.0 0.0
62.5 0 0 0.0 0.0
125 2 2 5.0 5.0
250 1 1 2.5 2.5
500 2 3 5.0 7.5
1,000 3 9 7.5 22.5*

* significantly higher than the solvent control<€p.05, Fisher’'s Exact Test).

Table A7.5.1.2-6: Effect data

Endpoint 14 d [mg/kg soil] 95 % c.l.
NOEC (survival) 500 (n) n.a.
LCo - -
LCso > 1,000 (n) n.a.
LCiqo > 1,000 (n) n.a.

(n): nominal concentrations;
n.a.: not applicable.

Table A7.5.1.2-7: Validity criteria for acute earthworm test according to OECD 207

Fulfilled Not fulfilled
Mortality of control animals < 10% Yes
Table A7.5.1.2-8: Bodyweight data
Nominal test Mean bodyweight (g) Overall mean
substance bodyweight
concentration 0od 14d change (%)
[mg/kg artificial
soil] rep 1 rep 2 rep 3 rep4| repl rep 2 rep 3 rep 4
Control 0.422 | 0.405| 0.425 0.432 0.437 0.413 0.466.459 +54
Solvent control 0.399] 0.43( 0.33% 0.431 0441 0.440.374 | 0.443 +7.0
62.5 0.417| 0.410] 0.39% 0.418 0.441 0.3P0 0.399 3040 -2.2*
125 0.417| 0.426| 0.419 0.4083 0.417 0.4p1 0.404 0.405 -2.3*
250 0.433| 0.420; 0.374 0.404 0.440 0416 0.377 0.B93 -0.7*
500 0.422 | 0.422| 0.354 0.415 0.404 0.4p5 0.360 0.401 -1.3*
1,000 0.421| 0.385 0.404 0.430 O.3€|34 0.360 0.398 1804  -4.9*

* significantly reduced compared to the solventtooinp < 0.05, Dunnett’s t-Test).
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Section 7.5.3.1.3-03 | Effects on reproduction of birds
Annex Point 1A XI11.1.3

Official
56 REFERENCE use only

56.1 Reference Xxxxxx, X (2006).

Avian reproduction study with difenacoum in the aiagse quail
(Coturnix coturnix japonica).

29,9,.0.9.9.9,0,.9.9.9.9.0,.0.9.9.9.9.9.0.:0.0.0.0.4

Laboratory report number XXXXX, XX Xxxxx XXXX (unplolished).

56.2  Data protection Yes.

56.2.1 Data owner XXXXXXXXXXXXX

56.2.2 Companies with | Liphatech S.A.S.,
letter of access XXXXXXXXXXXXXXX

56.2.3 Criteria for data Data submitted to the MS after 13 May 2000 on &gs4.s. for the
protection purpose of its entry into Annex I.

57 GUIDELINES AND QUALITY ASSURANCE

57.1  Guideline study Yes.

OECD Test Guideline 206: Avian Reproduction TeS84,

with modifications to meet requirements of OECDtT@sideline
“Draft Document 1998": Avian Toxicity Test in thaganese Quail or
Bobwhite Quail, and USEPA Ecological Effects GuidelOPPTS
850.2300: Avian Reproduction Test.

572 GLP Yes.

57.3  Deviations Mortality (12.5%) slightly exceeded 10% in the \@icontrol (VC)
group, but was attributed to pen-mate aggressidnas therefore
considered not to impact upon the validity of thedy.

There were some excursions of temperature and liymiith respect
to the ranges recommended by OECD Guideline 206ren@®ECD
draft revision. During the storage of eggs the iditjwwas outside the
recommended range of 55-75% for most of the tifiee temperature
in the hatching room was mostly outside the reconttad range and
humidity was below the OECD recommendation. Howgeviable
embryos, live embryos and hatching success wer@885.3% and
83.5%, respectively, in the vehicle control (VCdgp and there is
consequently no evidence that these excursionaimaddverse imact
on embryo development.

58 METHOD

58.1 Test material Difenacoum.

Difenacoum is structurally closely related to difatone (see below) |x
and is an antivitamin K (AvK) anticoagulant rodeide with a similar
mode of action. Therefore, this study is considecebe relevant to
difethialone in qualitative terms, in that the matof the toxic effects is
expected to be similar for all rodenticides witlstimode of action,
although the dietary concentrations at which effece observed may
differ.
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Section 7.5.3.1.3-03 | Effects on reproduction of birds
Annex Point 1A XI11.1.3

difenacoum

58.1.1 Lot/Batch number | XXXXXXXX.

58.1.2 Purity XX X% (wiw).

58.1.3 Method of analysis| The extraction of difenacoumnfravian feed involved homogenisatiq
with acetone followed by evaporation. The extwaas then further
cleaned up using a hexane:acetonitrile liquid-ticpartition. An
aliquot of the acetonitrile phase was taken fomtjfiaation by
LC-MS/MS using positive ion chemical ionisation. vAlidated LOQ of
0.01 mg/kg difenacoum was obtained.

58.2  Administration of |Incorporated in diet.
the test substance | See Table A7.5.3.1.3-11.

58.3  Testing procedure

58.3.1 Test organisms See Table A7.5.3.1.3-12.
58.3.2 Test system See Table A7.5.3.1.3-13.
58.3.3 Diet “5639 Mazuri® Exotic Gamebird Breeder” contag 0.64 ppir

vitamin K (as menadione dimethylpyrimidinol bistefi was used as th
basal feed to prepare all test diets administeveithé adult birds. Th
test substance was dissolved in HPLC-grade acdtomeake a stoc
solution. For each dietary concentration, an appate aliquot of thé
stock solution was transferred to another contamret diluted with
additional acetone. The total amount of vehicleealih a batch was s
at two percent by weight. The final solution farch dietary level wa
added to the basal feed in the mixing bowl of gdatobart mixer.

The diet was mixed for 15 minutes after the vehisbes added. Th
Vehicle Control (VC) diet was always mixed firsttivineat acetong
followed by the T1, T2, T3 and T4 test diets.

Fresh test diets were prepared at least every tagksy Prepared die
were stored in a walk-in freezer for two weekswhich time a new
batch was mixed.

Unamended “5637 Mazuri® Exotic Gamebird Starter’nteining
0.81 ppm vitamin K (as menadione dimethylpyrimidibisulfite) was
fed to the first generation hatchlings.
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Section 7.5.3.1.3-03 | Effects on reproduction of birds
Annex Point 1A XI11.1.3

58.3.4 Test conditions See Table A7.5.3.1.3-14.

58.3.5 Duration of the testf Adult Treatment Period: 10 keepre-egg laying; 10 weeks egg-layin]
Hatchling Observation Period: 14 days post-hatch.

58.3.6 Test parameters Adult Parameters: Daily observatidiet consumption, body weight,
necropsy including wet weights of the liver, spleenl testes.

Reproductive Parameters: Eggs laid, eggshell teisgkndefective and
cracked eggs, viable embryos, live embryos.

Hatchling Parameters: Hatching success/hatchaMilétichling survival
hatchling body weights.

58.3.7 Examination / The birds were observed daily during the ®8ek exposure perio
Observation Inspections were made to monitor symptoms that beyndicative of
test substance related effects.

Birds that died during the treatment period weraaeed, weighed an
necropsied.

Feed consumption of each pair of birds was measueedly during the
exposure period.

The body weight of each bird was measured at fitiation of the 14-
day acclimation period, on day 0, at the end ofkn&eand at the end g
week 20.

At the conclusion of the treatment period, remajrbirds were
euthanized and necropsied for gross pathologicabrahalities.
Specific examination was made on the gastro-imaktract, liver,
kidneys, bile duct, heart, spleen, and reprodudigans. Wet weights
of the liver, spleen and testes were measureckdirtte of necropsy.
Other observations were recorded as necessary.
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Section 7.5.3.1.3-03 | Effects on reproduction of birds
Annex Point 1A XI11.1.3

58.3.8 Statistics Adult endpoints and reproductive patansewere statistically analyzg
using TOXSTATVersion 3.4. The experimental unit was each pef
adult pair), except in the case of adult body weigh which case th
experimental unit was each adult bird.

If a data set passed the chi-square test for nodisatibution, ang
Bartlett's test for homogeneity of variance, it veamlyzed by ANOVA
If no significant difference was identified by tA®&NOVA, no additional
data was used. If ANOVA identified a differenchen thepost hoc
results generated by TOXSTAT were used. Bonfelsdest was use
for pairwise comparisons of each treatment with the corgrolup.
Bonferroni's test is appropriate when the repbsagper group were n
equal, as was the case in with many of the data set

Data sets consisting of count data which did nesghe chi-square te
and/or Bartlett's test, were transformed and armlyagain. If a
appropriate transformation did not succeed in ndimng the
distribution, or if the variance was not homogersothe original
untransformed data was analyzed by Kruskal-Wallish-parametri
test (H-statistic). If gpost hoc pair-wise comparison was indicatq
Dunn’s multiple comparison procedure was used. ruprocedurg
compares all possible pairs of means. If no sicgift difference wa
identified by the Kruskal-Wallis' test, no additadrdata was used.
the Kruskal-Wallis’ test identified a significanifférence, then the po
hoc results were reported.

Proportional (percentage) data were analyzed fatigwthe above
process, but if the untransformed data failed ntitynaand/or
homogeneity tests, the data were transformed witis¢ombe arcsin” g
“arcsine (square root (Y))”, and the appropriatet teras performe
(Kruskal-Wallis' or ANOVA), regardless of the retl of the
transformed analysis. Untransformed percent datadid not pass th
normality and homogeneity tests were transform&kpending upo
the results of the transformation, the appropretalysis of varianc
procedure was performed.

Power analyses were performed for each test paeartwetietermine th
probability of rejecting the null hypothesis of efjmeans (), when in
fact the alternative hypothesis of significantlffelient means is tru
(H,). Re-stated, the power of the test is the prdipalif detecting 3
difference when there is a difference. The analysi a pair-wisé
comparison of two means. In all cases, the mehresdested were th
vehicle control group (VC) and the highest dietappcentration grouy
treatment level 4 (T4). The rationale for this gamson was that ar
test substance related effect would be expressesl strongly in thq
highest dose group. Power analyses were performsieg the progran
XLStatistics. The test parameters were set at:

Significance Leveld): 0.05
Test Hypotheses: dHug-p, =0
Hi: w-np # 0 (two-tailed test)

Actual standard deviations associated with the m&gre used since
the analyses were performed post hoc. The poatstat is expressed

as (1p).

59 RESULTS

59.1 Range finding test | Not performed.
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Section 7.5.3.1.3-03 | Effects on reproduction of birds
Annex Point 1A XI11.1.3

59.1.1 Concentration Not applicable.

59.1.2 Number/ Not applicable.
percentage of
animals showing
adverse effects

59.1.3 Nature of adverse | Not applicable.

effects
59.2  Results test
substance
59.2.1 Applied Nominal Dietary Concentrations:

concentrations 0 (VC), 0.001 (T1), 0.005 (T2), 0.020 (T3), 0.10@&) mg/kg diet,
equivalent to:

0 (VC), 0.016 (T1), 0.075 (T2), 0.317 (T3), 1.642)Y mg/kg bw at the
conclusion of the 20 week treatment period.

59.2.2 Effect data Adverse effects observed in adult birds duringttreat period:
(Morta“ty and Nominal Week(s) Initial
reproduct|V|ty) Group Concentration utﬁlarg;ed gilgésb Found Number D(;&;d ObSerg/L;?ions
(mg a.i./kg diet)E Dead of Birds .

Feather loss (head,bac
pecking (head), abrasic
VvC 0 9 5 5,7,9,14 40 12.5 (head,ear,eye,foot),
found dead, and
sacrificed.
Feather loss
(head,back,neck),
pecking (head), abrasic
(head), hemmorhage
T1 0.001 5 3 10,11,16 38 7.9 (beak). Subdermal
hematoma (head),
sacrificed, growth on
foot, found dead.

Feather loss (head, ey¢
neck, back), pecking
(head), abscess (beak)|
abrasion (head,foot),
sacrificed, subdermal
hematoma (head), atax
growth on beak, injured
(right leg), found dead.

T2 0.005 7 2 1220 40 5.0

Feather loss (head,nec
pecking (head), absces:
(head), abrasion(foot),

hypo-reactivity abrasior

healing, feathers
growing, found dead,
sacrificed, wing drop,

injured (wing), growth o

beak, subdermal
hematoma (head).

T3 0.020 5 1 7 40 25

Feather loss (head, bac

pecking (head) abrasio

25 (head,foot), sacrificed,

"~ ataxic, fluffed feathers,

found dead, growth on
beak.

2 Single birds were euthanized if their pen-mate dti@d. Both members of a pair were euthanizetdfpair
was incompatible, described as repeated or roatiymnistic behavior which was resulting in sevejarinto
one or both members of the pair. Both members wiespairs were also euthanized if they met the ravitefor
excessively low egg production in week 13 of thet.teThe criterion was egg production in week Ificiv was
less than or equal to two standard deviations béh@wnean egg production of the VC group in week 13
®Includes only those birds that were found deadndutiie 20 week adult observation period. Not inetdre
any birds euthanized during the test.

T4 0.100 7 1 16 40

Reproduction parameters:
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. Egg Data
Nominal

Conc. Mean Mean Mean ) .
Group (mga.i/ Eggs Eggs Hatchlings  Shell Cracked ~ Viable Live Hatch
9 ; X Eggs Embryo Embryo d
kg diet) Laid /Hen /Hen Thickness (%) (%) " (%) ° (%)
/Week  /Week (mm)

VvC 0 889 6.5 4.0 0.215 9.8 94.4 95.3 83.5
T1 0.001 973 6.4 3.7 0.207 13.4 94.9 96.2 81.
T2 0.005 963 6.1 3.2 0.216 10.0 87.2 95.2 7.
T3 0.020 1056 6.2 4.0 0.215 7.7 95.5 96.2 814
T4 0.100 1048 6.4 3.8 0.213 9.9 90.7 97.5 83.0

2 Percent Cracked Eggs = (cracked eggs/eggs cartdlex).

® Percent Viable embryos = (viable embryos/eggs*skap.

¢ Percent Live Embryos = (live embryos/viable emisjyo100.
9 percent Hatch = (hatchlings/viable embryos) * 100.

Refer also to table A7.5.3.1.3-15.

NOEC (No Observed

Effect Concentration):  Greater than the T4 dietamycentration;
0.100 mg/kg diet administered for 20 wee

NOEL (No Observed

Effect Level): Greater than the T4 ingestion level

0.01138 mg/kg body weight/day
(mean males and females).

59.2.3 Body weight Adults:
Nominal Mean Body Weight (g)
Group Concentration
(mg a.i./kg diet) Week 0*° Week &° Week 20°
Male
VC 0 211 236 273
T1 0.001 214 251 290
T2 0.005 214 251 284
T3 0.020 205 238 275
T4 0.100 202 234 266
Female
VC 0 225 278 304
T1 0.001 224 284 312
T2 0.005 229 279 315
T3 0.020 227 280 302
T4 0.100 231 291 318

@ Differences in initial body weights (male and fée)among groups were not significant when analyzsid(
ANOVA (F = 2.45, calculated F = 0.176).

b Differences in initial male body weights among s were not significant when analyzed using ANOW
= 2.53, calculated F = 178). Differences in initial female body weights amgogroups were not signific:
when analyzed using ANOVA (F = 2.53, calculated ©.335).

¢ Differences in week &ale body weights among groups were not signifigdren analyzed using ANOVA
= 2.53, calculated F = 1.976). Differences in w8efemale body weights among groups were not S
when analyzed using ANOVA (F = 2.53, calculated ©.628).

d Differences in week 2@nale body weights among groups were not signifiveren analyzed using ANO\
(F = 2.53, calculated F = 1.852). Differences inelve20 female body weights among gps were ni
significant when analyzed using ANOVA (F = 2.53|ccdated F = 0.924).

Hatchlings:
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Group Nominal Concentration Mean Day 0 Body = Mean Day 14 Body

(mg a.i./kg diet) Weight (g)* Weight (g)°
VvC 0 10 68
T1 0.001 10 67
T2 0.005 9 69
T3 0.020 9 59
T4 0.100 10 65
\aNDi;‘lf_erences in mean day 0 body weight among groupse not significant when analyzed using Kruskal
allis

(H =9.490, calculated H = 2.121),

" Differences in mean day 14 body weight among grougee significant when analyzed using Kruskal-Walli
(H =9.490, calculated H = 29.933), an@ast hoc test using Dunn’s multiple comparison test showb&hg
significantly different than all other groups whi# other groups, excluding T3, were not signifita different
from each other.

59.2.4 Food consumption| Adults:

Mean Feed Consumption of Ad@bturnix
During the Avian Reproduction Test With Difenacoum

Feed Consumption (grams/bird/day)
Week

Nominal
Group Concentration
(mgail/kgdiey1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 Mearf

VvC 0 28 29 26 26 28 26 26 28 30 31 35 36 35 36 36 37 36 37 34 3832
Tl 0.001 28 30 27 28 31 29 29 31 32 34 35 37 37 38 38 38 37 39 36 3734
T2 0.005 28 30 26 27 30 27 28 29 29 31 33 36 34 36 34 37 35 37 35 3632
T3 0.020 28 30 27 27 31 27 27 29 30 31 34 36 36 37 37 38 36 36 36 383
T4 0.100 26 30 27 27 29 27 28 30 32 34 34 37 36 38 36 38 37 37 37 3B3
“Difference in mean feed consumption among groups wet significant when analyzed using ANOVA (F.52 calculated F =
1.182)
59.2.,5 Results of residue Mean Measured Concentration (mg a.i./kg diet)
analysis vC T1 T2 T3 T4

Batch#  DatePrepared  (ooomg (0.001  (0.005  (0.020  (0.100
a.i/kg mga.i/kg mga../kg mga.i/kg mg a.i/ke

diet) diet) diet) diet) diet)
1 May 9, 2005 - - - 0.0177 0.1017
2 June 7, 2005 - - - 0.0225 0.129
11 September 19, 2005 - - - 0.0198 0.084
Mean Measured Concentration - - - 0.0200 0.10
Standard Deviation - - - 0.0024 0.022
Percent of Nominal - - - 100.0 105.2

T1 and T2 diets were not analysed as the concemntristbelow the
LOQ of the validated analytical method. Howevke bower dietary
concentrations are verified indirectly firstly byetcareful dilution of the
stock solution, secondly by the consistent mixingcpss used to
prepare all levels, and thirdly, by the analytieatification of
difenacoum levels in the T3 and T4 diets, whichevmixed in the sam
manner and at the same time.

59.2.6 Other effects Birds that died during the treatmeertte necropsied and the significa
findings included:
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Effects on reproduction of birds

Nominal

Group Concentration Birds Birds

: qb
(mg a.i kg diet)Euthamzed’ Died

Week(s) Initial
Found Number
Dead of Birds

Dead Group
(%) Observations

Feather loss (head,bac
pecking (head), abrasic
(head,ear,eye,foot),
found dead, and
sacrificed.
Feather loss
(head,back,neck),
pecking (head), abrasic
7.9 (head), hemmorhage
’ (beak). Subdermal
hematoma (head),
sacrificed, growth on
foot, found dead.

Feather loss (head, eye
neck, back), pecking
(head), abscess (beak)|
abrasion (head,foot),
sacrificed, subdermal
hematoma (head), atax
growth on beak, injured
(right leg), found dead.

vC 0 9 5 579,14 40 12,5

T1 0.001 5 3 1011416 38

T2 0.005 7 2 1220 40 5.0

Feather loss (head,nec
pecking (head), absces
(head), abrasion(foot),
hypo-reactivity abrasior
healing, feathers
growing, found dead,
sacrificed, wing drop,
injured (wing), growth o
beak, subdermal
hematoma (head).

T3 0.020 5 1 7 40 25

Feather loss (head, bac

pecking (head) abrasio

25 (head,foot), sacrificed,

"~ ataxic, fluffed feathers,

found dead, growth on

beak.

2 Single birds were euthanized if their pen-mate dtiad. Both members of a pair were euthanizetdfpair

was incompatible, described as repeated or roatiymnistic behavior which was resulting in sevejarinto

one or both members of the pair. Both members wiespairs were also euthanized if they met the ravitefor

excessively low egg production in week 13 of thet.teThe criterion was egg production in week Ificiv was
less than or equal to two standard deviations bé&h@wnean egg production of the VC group in week 13

®Includes only those birds that were found deadndutiie 20 week adult observation period. Not inetdre
any birds euthanized during the test.

T4 0.100 7 1 16 40
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Effects on reproduction of birds

The findings of the terminal necropsies are:

Gross Necropsy Results of Ad@oturnix During the Avian Reproduction Test With Difenacoum
(The number in each column represents the numbeirds that displayed the listed findings.)

Nominal Concentrations (mg a.i./kg diet)

Observations VC (0) T1(0.001 __ T2(0.005 _ T3(0.020 T4 (0.100
Fate Found dea 5 2 1 1 1
Sacrificed 35 36 39 39 39
Total necropsie 40 38 40 40 40
Feather los: 20 18 19 17 18
Emaciated: 2 1 2 0 1
Breast muscle atropt 2 1 2 0 1
Ventriculus No feed/gri 2 0 0 0 0
contents: 1/2 full 2 4 2 2 2
Full 36 34 38 38 38
Enlarged? Liver n/a n/a n/a n/a n/a
Kidneys 0 2 0 0
Spleel nle nle n/e n/a nle
Bile duct 0 0 0 0 0
Discolored Liver 6 3 6 1 5
Hear 0 0 0 0 0
Kidneys 0 0 1 0 0
Spleel 0 1 0 0 0
Bile duc o] o] 0 0 0
Lesions/Abrasions: __ Skin 7 5 3 5 4
Lesions/Growth: Mouth 0 0 0 0 0
Esophagus/Crc 1 0 0 0 0
Proventriculus 0 0 0 0 1
Ventriculug 0 0 0 0 1
Intestine 0 0 0 0 0
Heart 0 0 0 0 0
Liver 0 0 0 0 0
Bile Duct 0 0 0 0 0
Spleen 0 0 0 0 0
Kidneys 0 0 0 0 0
Uro-Genita 0 0 0 0 0
Reproductive Mature follicles 18 19 19 20 20
organs Egg in oviduc 14 1E 15 17 16
Immature Teste 0 0 1 0 0

“Classification as "enlarged” is subjective for kegis and bile duct. Livers, spleens, and malegestere weighed and theg
results presented in Table 21 and in Appendix C

Organ weights recorded during the terminal necexpsiere:

Nominal .
Group Concentration Organ Body Weight (g)
(m%iz.tl)./kg Liver Spleer? Right Teste§  Left Tested'
Male
VC 0 6.0 0.11 3.8 3.7
T1 0.001 7.5 0.16 3.4 3.6
T2 0.005 7.1 0.16 3.2 3.2
T3 0.020 6.7 0.14 3.4 3.6
T4 0.100 6.4 0.18 3.2 3.4
Female
VC 0 9.9 0.20
T1 0.001 10.9 0.27
T2 0.005 11.6 0.21
T3 0.020 9.3 0.22
T4 0.100 10.8 0.21

2 Differences in liver weights among males in theugis were not significant when analyzed using ANOVA
Male (F = 2.53, calculated F = 2.299). Differendesliver weights among females in the groups wer
significant when analyzed using ANOVA (F = 2.53|cadated F = 4.693). Although the ANOVA declared
significant differences, pair-wise comparisons @afcle treatment group with the VC group did not find
significant differences (Bonferroni's t-test).

® Differences in spleen weights among groups wetesigmificant when analyzed using ANOVA Male (F =
2.53, calculated F = 1.693), Female(F = 2.53, daled F = 0.765).

° Differences in right testes weights among groupsewiot significant when analyzed using ANOVA Méfe=
2.53, calculated F = 1.387).

d Differences in left testes weights among groupeewmt significant when analyzed using ANOVA Malfe<
2.53, calculated F = 0.801).

59.3 Results of controls

59.3.1 Number/
percentage of
animals showing
adverse effects

All data for the control group are included in fhebles above.
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59.3.2 Nature of adverse | Although the listed findings are consistent withiesagulant exposurg

effects the observations do not form a pattern of consistéfacts either withir
groups or across treatment groups. There weré eiges of sub-leth
observations that could be related to anticoagudapbsure. The si
cases were distributed among four groups: VC (n32),(n=2), T2
(n=2), T3 (n=1), and T4 (n=1) treatment groups. Teamtrol group
birds were found to have haemorrhaging in the desgps upo
necropsy. This illustrates that the birds werauiriog many forms o
physical stress and tissue damage that was relmtedggressivg
interactions among pen-mates. While some of thelatinal conditions
observed may be consistent with anticoagulant exgossimilar
observations in the control group suggest thaetiere other causati
factors at work. The lack of any systematic dassponse in physic
symptoms and in any of the other parameters medsarghe tes
support this conclusion.

60 APPLICANT'S SUMMARY AND CONCLUSION

60.1 Materials and Primary Guideline: OECD Test Guideline 206: AviRReproduction

methods Test, 1984. Secondary Guidelines: Modified ircpkato follow OECD|
Test Guideline “Draft Document 1998": Avian ToxigiTest in the
Japanese Quail or Japanese Quail, and USEPA Ecaldtfiects
Guideline OPPTS 850.2300: Avian Reproduction Té&&h. major
deviations impacting on study integrity.

Treated diet was prepared every two weeks andeafet libitum to

groups of 10 male and female pairs for 10 weeksegelaying and
10 weeks egg laying. Treated diets contained nalndirfVC), 0.001
(T1), 0.005 (T2), 0.020 (T3) and 0.100 (T4) mg d&eoum/kg diet.

Adults were observed daily and diet consumptiomiybheeight,
necropsy including wet weights of the liver, splegwl testes recorded
Eggs were collected daily for 10 weeks. The nunafeggs laid,
eggshell thickness, defective and cracked eggblevembryos, live
embryos were recorded. Eggs were incubated awtihgt
success/hatchability, hatchling survival and hatchbody weight at
day 14 were recorded. Parameters were analysestistdly.

60.2 Results and Of all the parameters measured and analysed istticy, only three

discussion were declared to have significant differences,egheere: adult female
liver weights; the mean body weight of 14-day céddhlings; and, the
mean number of normal hatchlings per hen.

The adult female liver weights were significantlfferent (lower),
according to ANOVA, but no significant differencesre identified by
pair-wise comparisons of each treatment group mgtdmthe VC

group.

The mean body weight of 14-day old hatchlings fothedT3 group to
be significantly different (lower) from the VC grpibut this may have
been due to behavioural interactions as the hatghlensity in the
brooders for this group was the highest.

The mean number of normal hatchlings per hen irmthand T4 groups
was significantly different (lower) from the VC grp. These results d
not appear as part of a larger pattern. The TQmoowntained two pairs
having very low numbers of hatchlings. It is tHere considered to be
an artifact of the groupings and the analysis pece
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Regarding the adult generation, although the listedptoms are
consistent with anticoagulant exposure, the obsensdo not form a
pattern of consistent effects either within groopsicross treatment
groups. There were eight cases of sub-lethal @hsens that could be
related to anticoagulant exposure. Two controligrbirds were found
to have haemorrhaging in the oesophagus upon recrdphis
illustrates that the birds were incurring many ferof physical stress
and tissue damage that was related to aggresseradtions among
pen-mates. While some of the sub-lethal conditmrserved may be
consistent with anticoagulant exposure, similareostions in the
control group suggest that there were other catesédtctors at work.
The lack of any systematic dose response in physycaptoms and in
any of the other parameters measured in the styujyost this
conclusion.

Dietary consumption of up to 0.100 mg difenacoundlej had no
observed effect on the body weight, feed consumptio reproductive
performance of adult Japanese quail when admieiten the diet for
20 weeks. No effects were attributed to the telsttance in egg
development, or hatchling observations, hatchliodybweights and
hatchling feed consumption for 14 days.

This avian reproduction study was conducted wifrdgicoum, an AvK
anticoagulant rodenticide that serves as a surdgadifethialone,
based on the fact that the two compounds sharsatine mode of
action. They act to form a stable complex witlaritn K. Vitamin K
cannot be synthesised by the body. It is invoivetthe coagulation
cascade that leads to blood clotting in responsa¢morrhage.
Vitamin K is continually recycled in a loop systémthe liver, in the
activation of clotting factors that are then rethsto the bloodstream
The loop system employs enzymes, known as vitamiedkictases, to
regenerate (recycle) the vitamin K. The anticoagutodenticides, als
known as antivitamin K or AvK compounds, block tegluctase
enzymes. The resulting vitamin K/avK/reductase glemis bound to
hepatocyte organelle membranes. Ultimately, thigefisupply of
vitamin K is used up, the production of the acthtlotting factor
ceases, and the coagulation cascade is interru@ade this condition
is reached, the organism dies by lethal haemorrhage

Difenacoum is intrinsically less toxic than difettune, as is indicated
by short-term dietary L& values of 18.9 and 1.9 mg/kg diet
respectively, obtained with the same species (nigllander
comparable test conditions. Consequently, the-teng/reproductive
NOEC obtained with difenacoum is unlikely to be witatively
transferable to difethialone. Nevertheless, thieiong points should
be noted:

» the Japanese quail were dosed with low-level dietar
concentrations of difenacoum for 20 weeks, whictefaceeds
the duration of any properly-conducted rodentididéing
campaign;

» dietary concentrations of up to and including
0.100 mg difenacoum/kg were tolerated without tresatt-
related mortalities;

« there was no evidence of impaired reproductivequatnce,
hatchling survival or any other adverse sub-ledffdct among
any of the groups of birds exposed to difenacoiims finding
is consistent with the argument contained in theveva
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presented at Section 7.5.3.1.3-0%, long-term exposure to
sufficiently high dietary concentrations of difetline will
simply result in fatal haemorrhage without any otbiéects.

60.2.1 NOEC The endpoints derived from this study for difeoum are as follows:
NOEC (No Observed Effect Concentration):

Greater than the T4 dietary concentration:
0.100 mg difenacoum/kg diet administered for 20ksee

NOEL (No Observed Effect Level):

Greater than the T4 ingestion level: 0.01138 nigndicoum/kg body
weight/day (mean males and females).

Few other avian toxicity endpoints are availabledibfenacoum, but the
short-term dietary L€ obtained with mallard ducks was

18.9 mg difenacoum/kg diet. The corresponding emdgor
difethialone, obtained with mallards under simdanditions, was

1.9 mg difethialone/kg diet. Based on this congmarj a factor of 10
has been applied to derive tentative long-term eimip for difethialone
from those obtained with difenacoum, as follows.

NOEC: 0.010 mg difethialone;
NOEL: 0.001138 mg difethialone/kg bw/day.

These read-across estimates have been derivedtmhighest tested
dietary concentration in an avian reproduction gtwith difenacoum in
which the effect threshold was not establishede &ktrapolated NOE(
and NOEL values for difethialone should therefoeerégarded as bein
conservative.

60.3  Conclusion The validity criteria can be considered to havenblefilled. Although
the control mortality was very slightly higher théoe threshold it is nq
considered to have affected the integrity of thelgt

Based on the results of this study with Japanea#, dqae NOEC of
difenacoum is considered to be greater than 0.1@.imkg diet. Adult
Japanese quail fed difenacoum in the diet for 28keet this level and
at three lower levels, did not show any pattereyohptoms consistent
with anticoagulant toxicity. There was no suggestf a dose respon;
at the dietary concentrations listed. All symptarbserved in birds
administered difenacoum-treated diets were alserobd in the contro
group. Symptoms observed may have been magnifi¢debpresence
of difenacoum in the treated birds, but the degfféateraction cannot
be separated and appears to be minor.

Difenacoum is structurally closely related to difatone (see below)
and is an antivitamin K (AvK) anticoagulant rodeide with a similar
mode of action. Therefore, this study is consideoebe relevant to
difethialone in qualitative terms, in that the matof the toxic effects is
expected to be similar for all rodenticides witlstimode of action,
although the dietary concentrations at which effece observed may
differ.
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difenacoum Difethialone

Few other avian toxicity endpoints are availabledibfenacoum, but the
short-term dietary L§; obtained with mallard ducks was

18.9 mg difenacoum/kg diet. The corresponding emdgor
difethialone, obtained with mallards under siméanditions, was

1.9 mg difethialone/kg diet. Based on this congmarj a factor of 10
has been applied to derive tentative long-term eimip for difethialone
from those obtained with difenacoum, as follows.

NOEC: 0.010 mg difethialone;
NOEL: 0.001138 mg difethialone/kg bw/day.

These read-across estimates have been derivedhmhighest tested
dietary concentration in an avian reproduction gtwith difenacoum in
which the effect threshold was not establishede &ktrapolated NOE(
and NOEL values for difethialone should therefoeerégarded as bein
conservative.

60.3.1 Reliability

1.

60.3.2 Deficiencies

None.

Evaluation by Competent Authorities

EVALUATION BY RAPPORTEUR MEMBER STATE

Date

22.11.2006

Materials and Methods

See comment under “Remarks”

Results and discussion

Comment (5.2.1 NOEC): We agree with the applicavgision that the NOEC
for difenacoum is greater than 0.10 mg/kg food. fWther agree that a tentative

NOEC of < 0.01 mg/kg food can be derived for difaitne.

D
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Conclusion

Comment (5.3 Conclusion): We agree with the apptisaopinion that the study
on difenacoum is relevant with respect to difethr&l in qualitative terms, in that
the nature of the toxic effects is expected toitrdlar for all rodenticides with
this mode of action.

We further agree with the applicant that a facfat@can been applied to derive
tentative long-term endpoints for difethialone frtimse obtained with
difenacoum.

However, it has to be mentioned that there arevaufecertainties regarding this
guantitative approach due to interspecies variativith respect to sensitivity and
due to a lack of dose-response relationship in wibtbte tests.

Regarding the interspecies variation the followdlaga exists: For the Mallard
duck the 5 days LC50 values differ by a factortudat 10 as stated by the
applicant. But when comparing the single dose LB&lDes for Bobwhite quail
(LD50 difethialone = 0.26 mg/kg bw and LD50 difenam = 66 mg/kg bw) the
difference is much bigger. Furthermore, a Bobwgitail study is available for
difethialone and the 5 days LC50 is 0.56 mg/kg fdemt difenacoum two invalid
studies are reported for the same species with Mahges between 0.25 and

7 mg/kg food for the first study and an estimat€&b0 of 989 mg/kg food for the
other study (LC50 above the highest test conceotratDifferent species seem o
have different sensitivities towards anticoagulaatenticides but testing of theg
substances seems to be difficult due to a laclosédesponse relationships an
partly high mortalities in control groups.

=~ 0

Acute oral tests with birds are not required faiGmagulant rodenticides and
therefore the 5 days feeding studies are considaomrd appropriate for a
comparison. The 5 days feeding studies with Bolewyitail are not considered
valid for difenacoum and it seems therefore justifio use the Mallard duck
values for difethialone and difenacoum for the agion of a factor for the
sensitivity difference of these two active subséanas proposed by the applicant.
Moreover, the NOEC for difenacoum is < 0.1 mg/kd asing this value for risk
assessment is clearly a worst case. The same sippkeNOEC of 0.01 mg/kg
food for difethialone. We agree therefore derivihg following values for
difethialone:

NOEC = 0.010 mg/kg food
NOAEL = 0.001138 mg/kg bw/day

Reliability

See comment under “Remarks”

Acceptability

See comment under “Remarks”

Remarks

No study evaluation has been done as this aviaodaption study was submitted
to the Finnish CA and has already been evaluatetidim. Only the parts of the
study summary relevant for the read-across froendi€oum to difethialone have
been evaluated.
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Table A7.5.3.1.3-11:

Method of administration of the test substance

Carrier / Vehicle

Details

Water

No.

Organic carrier

Yes, acetone which was allowedvaperate.

Concentration of the carrier [% v/v]

2%.

Other vehicle

None.

Function of the carrier / vehicle

Solvent for tegbstance to facilitate homogeneity.

Table A7.5.3.1.3-12:

Test animals (if more than one species is used, feach species one table)

Criteria

Details

Species/strain

Coturnix coturnix japonica, strain D1.

Source

1:9,9,9,9,9,9,9,9.9.9.0.9.9,9,9,9,9.9.9.0.9.9,.9,:9,0,0,0,0,.0 4
1:9,9,9,9,9,9,9,9.9.9.0.9.9,9,9,9,9,9.0.0.9.9,.9,:9,0,0,0,0,04
XXXXXXXX

Age (in weeks), sex and initial body weight (bw)

wdeks old on arrival at test facility, male and
female.

Age range within the test

8 weeks old.

Breeding population

Reputable and reliable supplier

Amount of food

Ad libitum feeding.

Age at time of first dosing

8 weeks old.

Health condition / medication

Health condition gpod medication.

Pre-treatment

Acclimatisation period up to 4 weeksadverse
observations.

Table A7.5.3.1.3-13:  Test system

Criteria

Details

Test location

Indoors, in cages.

Holding pens

Test cages used were galvanised 5tedpx25.5cm
(Ixwxh) over a faecal collection pan of absorbent
material.

Number of animals (male/female)

198 (99/99).

Number of animals per pen [cm?/bird]

2 animals gage, surface area 2550ctcm

Number of animals per dose

40.

Pre-treatment / acclimation

Dry non-medicated Maguptic Gamebird Starter
diet was used. During the last 7days of
acclimitisation the diet was changed to Mazuri kxqg

Gamebird breeder diet by adding proportionally mgre

breeder diet and less starter diet.

Diet and tap water availab&sl libitum.

Diet during test

Mazuri® Exotic Gamebird Breederswsed as th
basal feed to prepare all test diets. The testtanbe
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was dissolved in HPLC-grade acetone to mal
stock solution. For each dietary concentration,|fan
appropriate aliquot of the stock solution
transferred to another container and diluted
additional acetone. The total amount of vehicl
to a batch was set at two percent by weight. Tried
solution for each dietary level was added to theab
feed in the mixing bowl of a large Hobart mixer.

Fresh test diets were prepared at least every
weeks. In the early weeks of the study, freshHest
were sometimes mixed more often to assure adequate
supplies. Prepared diets were stored in a waik'
freezer for two weeks, at which time a new batcls
mixed.

No additional supplements were used.

Treated diets were offered libitum.

Dosage levels (of test substance)

Nominal Dietargo€ntrations:

0 (VC), 0.001 (T1), 0.005 (T2), 0.020 (T3), 0.100
(T4) mg/kg diet.

Treated diets offeredd libitum from week 0 to week
20.

Replicate/dosage level

Not applicable.

Dosing method

Dietary.

Dosing volume per application

Diet offerad libitum.

Frequency, duration and method of animal
monitoring after dosing

The birds were observed daily during the 20 wgek
exposure period.

Birds that died on the test were removed, weighed
and necropsied.

Feed consumption of each pair of birds was meastjred
weekly during the exposure period.

At the conclusion of the treatment period, remajnin
birds were euthanized and necropsied for gross
pathological abnormalities. Specific examinaticasw
made on the gastro-intestinal tract, liver, kidnédyjke
duct, heart, spleen, and reproductive organs. Wet
weights of the liver, spleen and testes were medsuy
at the time of necropsy. Other observations were
recorded as necessary.

Time and intervals of body weight determination

Dloely weight of each bird was measured at the
initiation of the 14-day acclimation period, on day
at the end of week 8, and at the end of week 20.

Incubation, storing and hatching

All eggs wereaxtttd once each day during the 1§-
week egg laying period.

~

The eggs were placed in an egg cooler (Model ES[C-
3-110 and ESC-6-110. Kuhl Corporation, Flemingtpn,
NJ.)after collection. The egg cooler trays rotate
automatically each hour. Temperature and relatiVﬂ
humidity of the egg cooler was monitored daily wat
digital hygrometer/thermometer.

All intact eggs (except eggs used to determine
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eggshell thickness) were set weekly to an incubatayr
(Model 1, Petersime Incubator Company, Gettysbyrg,
OH).

The hatchlings were housed in box type poultry
brooders (90 cm long x 80 cm wide x 25 cm high).
The floor surface area of the brooders was 7200 ¢
Two brooder compartments were used for each gru?up

each week.
Test period after egg-laying From week 11 to we@k 2
Turning of eggs Yes up to incubation day 15, then placed in a

non-turning compartment of the incubator.

Collection period for eggs From week 11 to week 20.

Table A7.5.3.1.3-14:  Test conditions (housing)

Criteria Details

Test temperature During the acclimatisation peti@mean minimum
and maximum daily temperature were 20 and 23°(,
respectively.

During the 20 week treatment period the mean
minimum and maximum daily temperature were 2(
and 23°C, respectively.

Shielding of the animals Not stated in the repaottthe animals were

obviously shielded against excessive noise, agtorit
other disturbance as the study was undertaken as[a
competent laboratory.

Ventilation 10-15 room changes per hour.

Relative humidity During the acclimatisation perib@ mean minimum
and maximum relative humidity were 42 and 68%
respectively.

During the 20 week treatment period the mean
minimum and maximum relative humidity were 54
and 73% respectively.

Photoperiod and lighting Lighting was provided it pectrum fluorescent
bulbs, which were illuminated 7 hours per day dgrifp
the first eight weeks of the exposure period. hist t

beginning of the Bweek of the exposure period, thq
light cycle was increased in increments of two lsou
per day over 5 days until a light cycle of 17 hours

light per day was attained. The average lightrisits
was 72.5 lux, and was measured at the front of eagh
rack at each level.

Storing, incubation and hatching conditions for | All eggs were collected once each day during the 110
eggs week egg laying period.

All intact eggs (except eggs used to determine
eggshell thickness) were set weekly to an incubatgyr
On day 15 of incubation, eggs were transferrethiéo
non-turning hatcher compartment that maintained
separation of eggs from each parental pen. The

hatchlings were removed from the hatcher over a 3#4-
hour period beginning on day 17. Hatchlings were
observed for 14 consecutive days after the 24-houj
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hatch period.

The hatchlings were housed in box type poultry
brooders. Two brooder compartments were used
each group each week. The hatchlings were divi({f
evenly among the two brooders each of the two h
days, with odd hatchlings (if any) going in one
brooder 1 of 2 the first day and brooder 2 of 2 the

second day. The most hatchlings occupying a singfe

brooder at any time in this study was 45.

Environmental conditions for young birds

In thediding room the mean minimum and
maximum temperature were 34 and 37°C
respectively. The mean minimum and maximum
relative humidity were 40 and 49% respectively.
Lighting was provided by incandescent lighting on
12 hour cycle.

D
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Table A7.5.3.1.3-15: Values of reproduction abilit
Summary of egg data
) Egg Data
Nominal
Conc. Mean Mean Mean . .
Group (mga.i/ Eggs Eggs Hatchlings  Shell Cracked = Viable Live Hatch

Embryo Embryo

) h ; Eggs d
kg diet) Laid /wsgk /wsgk TT&'?:;ESS (%) 2 %)° w)° )
VC 0 889 6.5 4.0 0.215 9.8 94.4 95.3 83.5
T1 0.001 973 6.4 3.7 0.207 134 94.9 96.2 81.9
T2 0.005 963 6.1 3.2 0.216 10.0 87.2 95.2 77.0
T3 0.020 1056 6.2 4.0 0.215 7.7 95.5 96.2 81.4
T4 0.100 1048 6.4 3.8 0.213 9.9 90.7 97.5 83.0
@ Percent Cracked Eggs = (cracked eggs/eggs carfoié).
® Percent Viable embryos = (viable embryos/eggs*sEdp.
¢ Percent Live Embryos = (live embryos/viable emisjyn100.
4 percent Hatch = (hatchlings/viable embryos) * 100.
Summary of hatchling data
Hatchling Data
Nominal ézbdayl 14-d M 14d
i orma -da ean a
Group C?mn;e;. ?ﬁtéon Nug;ber H':t?: m%s Survivors/ Survivo)r/s/ Hatchlingy
diet) Hatchlings (%) Normal Eggs Izaid Body Weigh
Hatchlings (%) (9)
(%)°
VC 0 568 96.1 83.9 51.7 68
T1 0.001 565 95.7 88.8 48.9 67
T2 0.005 516 93.2 89.7 45.1 69
T3 0.020 678 94.8 85.1 52.2 59
T4 0.100 629 90.5 88.4 48.4 65

#Percent Normal Hatchlings = (normal hatchlings/hbigs)

® percent 14-day Survivors Per Number of Normal Hlatgs = (14-day normal survivors/normal hatchlings

°Percent 14-day Survivors Per Eggs Laid = (14-dayisors/eggs laid)

Table A7.5.3.1.3-16: Validity criteria for bird reproduction test according to OECD 206

Fulfilled Not fulfilled
Mortality of control animals <10% ‘//x
Average number of 14-day-old survivors per henantwls> 14, 12 and 24 for v
mallard duck, bobwhite quail and Japanese qualil
Average eggshell thickness for the control graup.34, 0.19 and 0.19 mm for v
mallard duck, bobwhite quail and Japanese qualil
Concentration of the test substance in the=lR® % of the nominal v

concentration throughout the test period

Mortality of the control animals was 12.5%, thetegt of any of the groups
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Bioconcentration (terrestrial), further studies

JUSTIFICATION FOR NON-SUBMISSION OF DATA Official

use only

Other existing data [ ]

Limited exposure  [X]

Technically not feasible[ ] Scientifically unjustified [ ]

Other justification [ x ]

Detailed justification:

DOC Il A7.DOC

The Directive 98/8/EC states in Article 8 (5) thatformation which is
not necessary owing to the nature of the biocidal product or of its
proposed uses need not be supplied. The same applies where it is not
scientifically necessary or technically possible to supply the information.
In such cases, a justification, acceptable to the competent authority must
be submitted...”.

Exposure

According to the ‘Emission scenario document farcides used as
rodenticides’ (EUBEES 2), exposure of the soil camipent to active
substances contained in rodenticidal baits is fd&siith concentration:
dependent on deployment practices and product tig@osure of the
terrestrial compartment will be extremely localised! confined to sma
concentration ‘hotspots’ within a few cm of baitipts located outdoors
The scope for widespread and significant expostitieeoterrestrial
compartment is therefore negligible.

Bioaccumulation in soil organisms

Those substances with a log,Kof > 3 may bioaccumulate in biota.
However, other processes such as a high propensitysorb to soil,
hydrolysis or other soil dissipation processes nealyice or eliminate
bioaccumulation. Therefore, the use of lag, Ky itself is a poor
indicator of bioaccumulation.

There are not currently available guidance procesito reliably
estimate the potential for biocide substancesdadaumulate in soil
organisms. However, for plant protection produttts, EU Commission
guidance document SANCO 4145/2000 (25 Septembe?) 2iies
provide guidance on the estimate of bioaccumuladimhfood chain
behaviour in relation to risks to non-target versés.

In SANCO/4145/2000 a simple, worst-case, assesstoestimate the
bioconcentration factor from soil to earthworm igem as follows:

BCF = (0.84 + 0.01 K,) / foeKoc

- where {. is the organic content of soil and has a defaallie of
0.02 and K_ is the organic carbon adsorption coefficient. For
difethialone, the highest log.is 6.29 (Section A.3). The highes
Kow is thus 1,949,845 and the Kocid..0 x 16 mL/g (Doc. II-A,
Section 4.1.2). Based on these parameters thmateti BCF
(concentration in soil relative to the concentnatiilo an earthworm)
is 9.7 x 10°. Therefore, the propensity for difethialone to
bioaccumulate in terrestrial soil dwelling organssim very low, X
mainly due to its high soil adsorptive properties.
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Bioconcentration (terrestrial), further studies

Consequences for risks to higher trophic levels

As a result of the very low bioconcentration poiraf difethialone in
the soil compartment and the negligible soil expegallowing the use
of products containing difethialone, higher tropleieels are unlikely to
be at risk. The risks to higher trophic levels, éinerefore, confined to
an assesment of exposure via ingestion of pelfetsacondary
exposure via ingestion of target rodents (Doc. II).

Conclusion

Based on the negligible exposure and very low piztkto
bioaccumulate in the soil compartment further stadif the
bioconcentration of difethialone in the terrestdampartment are
consequently unnecessary.

Undertaking of intended
data submission [ ]

Not applicable.

Evaluation by Competent Authorities

Use separate "evaluation boxes" to provide traesygras to the

comments and views submitted

Date

Evaluation of applicant's
justification

Conclusion

Remarks

EVALUATION BY RAPPORTEUR MEMBER STATE
6 January 2005, revised 28 December 2006

Agree with applicant’s version

Comment: The applicant has performed a theoretic estimaifdhe
bioconcentration factor from soil to earthworm tsewf an empirical derived
equation (BCF=9.7 x 1%).

According to TGD the equation suggested for wonmwater is:

BCF=(0.84+0.012Kow)/RHOearthworm, using Log Kow=&r&l RHO=1 give
BCF=23,943 I/kg.

Difethialone strongly adsorbs to organic matterwideer, earthworms also able
take up chemicals from food. According to TGD tiptake of chemicals via food
may affect accumulation at a log Kow >The BCF of 23,943 I/kg is used for a
secondary poisoning assessment via the terrefstddlchain. The potential of
bioaccumulation of difethialone in earthworm is egted to be high.

However, no further testing is considered necedsacause exposure to soil is
limited in space 10 cm around a bait station.

Acceptable

to
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