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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1. Substance identity

Substance name: 3-[3-(4’-bromo[1,1’-biphenyl]-4-yl)-1,2,3,4
tetrahydronaphth-1-yl]-4-hydroxy-2H-1-
benzothiopyran-2-one; Difethialone

EC number: None assigned

CAS number: 104653-34-1

Annex VI Index number: None assigned
Degree of purity: Specification > 97.6%

Specification of purity is based on the
combined concentration of both
diastereoisomers (cis and trans).

(The exact ratio can be found in a confidential exn
in the IUCLID dossier).

Impurities: No significant impurities.

(Details of impurities are presented in a confidant
annex in the IUCLID dossier).
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1.2 Harmonised classification and labelling proposal

Table 2. The current Annex VI entry and the propogd harmonised classification
CLP Regulation Directive 67/548/EEC
(Dangerous
Substances Directive;
DSD)
Current entry in Annex VI, CLP Difethialone is not included in | Difethialone is not
Regulation Annex VI of the CLP included in Annex | of
Regulation Council Directive
67/548/EEC
Current proposal for consideration | Acute Tox. 1H300 T+; R26/27/28,
by RAC Acute Tox. 1H310 T; R48/23/24/25,
Acute Tox. 1H330 Repr. Cat . 1; R61
STOT RE 1; H372 N; R50-53
Repr. 1A; H360D
EUHO070 SCLs for acute
Aquatic Acute 1; H400 toxicity, repeated
Aquatic Chronic 1; H410 toxicity and
environment
SCLs for repeated toxicity, SCL for reprotoxicity
and environmentSCL for to be considered
reprotoxicity to be (see below)
considered(see below)
Resulting harmonised classification | As above As above
(future entry in Annex VI, CLP
Regulation)

Specific concentration limits (SCL) according todative 67/548/EEC
C>05% T+, N; R61- 26/27/28 - 48/23/24/25 - 50/53
0.25< C <0.5% T+, N; R26/27/28 - 48/23/24/25 - 50/53
0.025%< C< 0.25% T, N; R23/24/25 - 48/23/24/25 - 51/53
0.0025%=< C <0.025% Xn; R20/21/22 - 48/20/21/22 - 52/53

*0.5% is the general concentration limit (GCL) feprotoxicity which has been included
above for completeness. The possibility for set®@). for reprotoxicity should be considered.

Specific concentration limits according to the CRBgulation (EC 1272/2008)
Setting SCLs for acute toxicity is not relevant endhe CLP regulation as the ATEmix
formula takes into account both the toxicity anel toncentration of an ingredient.

STOT RE 1; H372 above 0.02% and STOT RE 2; H37&¢&t 0.002% and 0.02%.

The possible for setting SCL for reprotoxicity (RepA; H360D) should be considered.

M factor of 100 for Environmental effects.
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1.3 Proposed harmonised classification and labelling ls®d on CLP Regulation
and/or DSD criteria
Table 3. Proposed classification according to theLP Regulation
CLP Hazard class Proposed Proposed SCLs Current Reason for no
Annex | classification| and/or M-factors | classification® classification?
ref
2.1. Erlosives None Not included in Cof?c!usiv]:e but not
P Annex VI su |c_|e_nt or
classification
2.2. Flammable gases na Not included in
9 o Annex VI
2.3. Flammable aerosols n.a. Not included in
Annex VI
2.4, S Not included in
Oxidising gases n.a. Annex VI
2.5. Not included in
Gases under pressure | n.a.
Annex VI
2.6. - Not included in
Flammable liquids n.a. Annex VI
2.7. : .| Conclusive but not
. Not included in .
Flammable solids None Annex VI suff|c_|e_nt f_or
classification
2.8. Self-reactive substances None Not included in Cof?c!usivfe but not
and mixtures Annex VI su |c_|e_nt or
classification
2.9. Pvrophoric liquids na Not included in
yrop q o Annex VI
2.10. . .| Conclusive but not
. . Not included in .
Pyrophoric solids None Annex VI sufﬁc_n?nt for
classification
2.11. Self-heating substances None Not included in Cof?c!usivfe but not
and mixtures Annex VI su |c_|¢nt or
classification
2.12. Substances and mixtures .
which in contact with None Not included in Conp!uswe but not
water emit flammable Annex VI slufﬁc_fnt for
gases classification
2.13. Oxidising liquids na Not included in
g1iq o Annex VI
2.14. : .| Conclusive but not
. . Not included in e
Oxidising solids None Annex VI sufﬁc_u?nt for
classification
2.15. . . Not included in
Organic peroxides n.a. Annex VI
2.16. Conclusive but not
sufficient for
Substance and mixtures None Not included in | classification
corrosive to metals Annex VI (Difethialone has been
stored in a range of
containers (such as plasti

<)
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1°’2)

bags in metallic containern
and plastic containers). N
interaction between the
active ingredient and the
container materials has
been observed in the pas|
20 years of production.
Based on results in use ahd
examination of the
chemical structure, there
are considered to be no
problems with reactivity o
the active substance
towards the container
material).

|®)

3.1. L Acute Tox. Setting SCLs for | Not included in
Acute toxicity - oral 1; H300 acute toxicity is | Annex VI
not relevant . )
Acute toxicity - dermal ?.(:Etgl'gox. under the CLP Xr?alenxCI\l/Jld edin
’ regulation as the
ATEmix formula
takes into accoun
Acute toxicity - inhalation 'i‘_cll_]'t%-gox' ggght:]hee toxicity Zg;;nxd\l;ld edin
concentration of
an ingredient.
3.2. Skin corrosion / irritation| None Xgalenxcbjfjed n Sffgg:givf%rbm not
3.3. Serious eye damage / e qNone Not included in classification
irritation Annex VI
3.4. Respiratory sensitisation) None Eg;;nxcl\l;lded n Data lacking
3.4. : .| Conclusive but not
Skin sensitisation None an:enxcylded n sufficient for
classification.
3.5. o Not included in Conp!usive but not
Germ cell mutagenicity | None Annex VI sufficient for
classification
3.6. . - Not included in .
Carcinogenicity None Annex VI Data lacking
3.7. : L Repr. 1A, SCL to be Not included in
Reproductive toxicity H360D considered Annex VI
3.8. Specific target organ Not included in Conp!usive but not
= . None sufficient for
toxicity —single exposure Annex VI classification
3.9. STOT RE];
H372
. o
Spgqﬂc target organ STOTRE 1: C=>0.02% Not included in
goxxrlggr—erepeate H372 STOT RE2: Annex VI
H 373
0.002%<C <
0.02%
3.10. Aspiration hazard n.a. Zg:‘;n)(c'\l;:jed n
4.1. Hazardous to the aquatic Aquatic Not included in
environment Acute 1: M factor of 100 | Apnex vi
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H400
Aquatic
Chronic 1;
H410
5.1. Hazardous to the ozone na Not included in
layer ' Annex VI
Supplemental hazard information (Annex II, Part I)
1.25 . Not included in
Toxic by eye contact EUHO070 Annex VI

Dincluding specific concentration limits (SCLs) andfattors
2 pata lacking, inconclusive, or conclusive but ndfisient for classification
n.a. = not applicable

Labelling: Signal word:
Danger

Hazard statements:

H360D: May damage the unborn child

H300: Fatal if swallowed

H310: Fatal in contact with skin

H330: Fatal if inhaled

H372 Causes damage to organs through prolonged ocatepexposure
EUHO70: Toxic by eye contact

H400: Very toxic to aquatic life

H410: Very toxic to aquatic life with long lasting effes

Precautionary statements:
As precautionary statements are not included ineXnwil of Regulation EC
1272/2008, no proposal is made.

Proposed notes assigned to an entry:

None
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Table 4.

Proposed classification according to DSD

Hazardous property

Proposed
classification

Proposed SCLs

Current
classification®

Reason for no
classification?

Not included in

Conclusive but not

Annex | of DSD

Explosiveness None - g e
p Annex | of DSD| sufficient for classification
_ . Not included in | Conclusive but not

Oxidisin roperties None - . S

g prop Annex | of DSD| sufficient for classification

Flammability None . Not included in | Conclusive but not

sufficient for classification

Other physico-chemica
properties

| None

Not included in
Annex | of DSD

Conclusive but not
sufficient for classification

Thermal stability

None

Not included in
Annex | of DSD

Conclusive but not
sufficient for classification

Acute toxicity

T+; R26/27/28

C>0.25; T+; R26/27/28

0.025%< C< 0.25%
T; R23/24/25

0.0025%< C <0.025%
Xn; R20/21/22

Not included in
Annex | of DSD

Acute toxicity —
irreversible damage aft
single exposure

None

Not included in
Annex | of DSD

Conclusive but not
sufficient for classification

Repeated dose toxicity,

T; R48/23/24/25

C > 0.025%;
T; R48/23/24/25

0.0025%< C <0.025%
Xn; R48/20/21/22

Not included in
Annex | of DSD

Not included in

Conclusive but not

Annex | of DSD

Irritation / Corrosion None L e
Annex | of DSD| sufficient for classification
o Not included in | Conclusive but not
Sensitisation None g e
Annex | of DSD| sufficient for classification
Carcinogenicity None Notincluded in Data lacking

Mutagenicity — Genetig
toxicity

None

Not included in
Annex | of DSD

Conclusive but not
sufficient for classification

Toxicity to reproductior

Not included in

lactation

— fertility None Annex | of DsD| Data lacking
ici ion Repr. Cat 1; . i i

Toxicity to reproduction p SCL to be considered Not included in

— development R 61 Annex | of DSD

Toxicity to reproduction

— breastfed babies. None Not included in lacki

Effects on or via Annex | of DSD Data lacking
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C> 0.25%: N, R50-53

0.025%< C < 0.25%:

Environment N, R50-53 N, R51-53 Not included in

Annex | of DSD

0.0025%< C < 0.025%:
R52-53

DIncluding SCLs

2 Data lacking, inconclusive, or conclusive but naffisient for classification

% Decision on use of S-phrases for Environmentadéftaken by TC C&L (April 2006):

C>0.25%: N, R50-53 (S60-61),0.025%€ < 0.25%: N, R51-53 (S61), 0.0025% < 0.025%: R52-53 (S61)

Labelling: Indication of danger:
Very toxic
Dangerous for the Environment

R-phrases:
R26/27/28 Very toxic by inhalation, in contact with skindif swallowed.

R48/23/24/25 Toxic: danger of serious damage to health bygmgped exposure
through inhalation, in contact with skin and if $hveved

R61: May cause harm to the unborn child

R50/53 Very toxic to aquatic organisms, may cause largitadverse effects in
aguatic environments.

S-phrases:
Chemicals classified with Repr. Cat. 1 are probibitor general public use.

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

S53 Avoid exposure - obtain special instructions befose

S6Q This material and its container must be dispadeas hazardous waste
S61 Avoid release to the environment. Refer to speasdructions/Safety data
sheets.

2 BACKGROUND TO THE CLH PROPOSAL

2.1  History of the previous classification and labellig

Difethialone is an existing biocidal active subs&na second-generation, single-dose
anticoagulant rodenticide (product type 14), regdwnder Directive 98/8/EC with Norway as
the Rapporteur.

Difethialone is not currently included in Annex ®fithe CLP Regulation, nor has the
substance been included in Annex | of Council Divec67/548/EEC.

Classification proposals were submitted to the hexi Committee on Classification and
Labelling of Dangerous Substances (TC C&L) in Fabyl2006 and discussed in the Groups
on Environmental and Human Health effects, respelgti

Because of a common mechanism of action, anticeagubdenticides were discussed as a
group.
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At a meeting in TC C&L in April 2006, the proposedvironmental classification was agreed.
Specific concentration limits were set as propgsdédactor of 100), and S60-61 was assigned:

C > 0.25%: N, R50-53 (S60-61)
0.025%< C < 0.25%: N, R51-53 (S61)
0.0025%< C < 0.025%: R52-53 (S61)

As for classification for human health the substawas discussed by the Specialised Experts
(SE) for Reproductive Toxicity (September 2006)vadl as at two meetings in TC C&L
(November 2006 and May 2007) and in written follogvperiods to these meetings.

The Specialised Experts for Reproductive Toxicityanimously recommended that the
anticoagulant rodenticides should collectively lmgarded as humateratogens and be
classified as Repr. Cat. 1; R61 (read across framfasin) (ECBI/121/06, ECBI/51/07).

At the TC C&L Meeting in November 2006, a provisabelassification with R61 was agreed,
but without a final decision on the category taused (Repr. Cat 1 or Repr. Cat 2). Member
States were invited to react in writing during tblbow-up period with arguments for the
relevance to read across from warfarin.

In May 2007 the provisional classification for refmxicity was not confirmed as the TC C&L
decided to await results from further studies oticaagulant rodenticides (i.e. new rat data on
developmental toxicity of warfarin (OECD 414 study)d placental transfer of warfarin and
flocoumafen)before finalising the discussion on reprotoxicityhe intention was to ask the
Specialised Experts on their opinion on the nevadailowed by a final written procedure in
the TC C&L. However, the studies were not madelabi in the follow up period, and no
final decision on classification for reprotoxicitpuld be made.

The proposed classification for difethialone &@ute and repeated dose toxicityas agreed
upon at the TC C&L Meeting in November 2006, an8 BB was assigned.

A classification in accordance with the draft CLBgRIation was agreed, including an
additional hazard statement toxicity through contact with the eye EUHO70.

Settingspecific concentration limits(SCL) for acute and repeated dose toxicity (according to
Directive 67/548/EEC) was supported based on theme low LD and LOAEL values and
reported incidences of poisonings with anticoaguladenticides. A proposal for such SCLs
was sent to TC C&L in December 2006 (ECBI/33/06 Atid

Specific concentration limits for difethialone facute and repeated dose toxicity were agreed
upon as proposed at the TC C&L Meeting in May 2007.

0.25<C T+, N; R26/27/28 - 48/23/24/25 - 50/53
0.025%< C< 0.25% T, N; R23/24/25 - 48/23/24/25 - 51/53
0.0025%< C <0.025% Xn; R20/21/22 - 48/20/21/22 - 52/53

Although the SCLs for difethialone were agreecatreeting, the general discussion on
setting SCLs for anticoagulant rodenticides wasfinalised. Further comments were received
in the follow up period, but no common understagdias reached.
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The final follow up sheet from the last of the T&ICmeetings (FU V) was distributed in June
2008 (document dated 29 May 2008). Non-finalised_@#scussions were handed over to the
European Chemicals Agency (ECHA) in June 2008.

No REACH registration dossiers were available fifettialone on submission of the CLH
Report (ECHA database last updated 19 July 2012).

Summary:
Agreement has been madein the TC C&L on all issues except reprotoxicity and the principle

of setting of Specific Concentration Limits (SCL). Asthese are general issuesfor all
anticoagulant rodenticides a common discussion should take placein the Risk Assessment
Committee of the European Chemicals Agency for these substances.

2.2 Short summary of the scientific justification for the CLH proposal

The classification proposal is based on informapicvided in a Competent Authority Report
which was made in September 2005 and revised ia 2067 by the Norwegian Competent
Authority for the possible inclusion of the subgtamn Annex | to Council Directive 98/8/EC.



CLH REPORT FOR DIFETHIALONE

Table 5. Justification for the CLH proposal

Study information

Result

Classification

Physico-chemical properties

Difethialone is thetynsiable at room temperatureNone

It is not classified as highly flammable and does
undergo self ignition below its melting point.idt
not explosive nor does it have oxidising propertie
There is no record that it has reacted with any
storage container during many years of industrial
production. Therefore, there are no hazards
associated with normal use of the active substan

n

S

Ce.

Acute Toxicity
Oral LDsg rat

Dermal LDy, rat

Inhalation LG rat

0.4 to 0.8 mg/kg bw
6.5 mg/kg bw
> 5.0 ug/l/4h but <19.3 pg/l/dh

(nose only exposure, dust)
<10.7 pg/l/4h (whole body exposure, dust)

T+; R26/27/28 Very
toxic by inhalation, in
contact with skin and if
swallowed.

Acute Tox. 1;
H300: Fatal if swallowed

H310: Fatal in contact
with skin
H330: Fatal if inhaled

Toxicity by eye contact

Delayed death of two rabloitan eye irritation
study (50 mg difethialone technical installed),
degree of ocular irritation minimal.

EUHO70: Toxic by eye
contact

Irritancy/Corrosivity

Criteria for skin or eye itancy not met

None

Sensitisation

No evidence of skin sensitisatioreptial in a
guinea pig maximation test, GPMT (study of low
reliability)

None

Repeat dose toxicity

90 day rat: LOAEL = 4 pg/kgday based on
haemorrhagic changes seen at necropsy

The classification is based on the oral repeatee
toxicity data plus extrapolation from the acuteada
for the dermal and inhalation route of exposure.

T; R48/23/24/25 Toxic:
danger of serious damag
to health by prolonged
exposure through
fnhalation, in contact with
skin and if swallowed

STOT RE 1, H372

Causes damage to orgamns
through prolonged or
repeated exposure

Genotoxicity

Not mutagenic in four guideline stuglie

None

Reproductive toxicity

Fertility: Two generation repluction test not
available. Long term use of the structurally simila|
active substance warfarin in humans has shown
adverse effects on human fertility.

Developmental toxicity: Difethialone has not caus
any observed teratogenic effects in conventional
OECD Guideline 414. However, due to the
difficulties in the design of an optimal study
protocol for the detection of potentially teratogen
effects following exposure to difethialone, no cled
conclusion can be drawn from these studies
Based on read across from warfarin, it is propdes
classify difethialone as a developmental toxicant
with Repr. Cat 1; R6Y Repr. 1A; H360D

Repr.Catl;R61 May
cause harm to the unbor
nohild

&8bpr. 1A; H360D: May
damage the unborn child
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Carcinogenicity

Study not available. Long term aféhe
structurally similar active substance warfarin in
humans has shown no carcinogenic effects.

None

Environmental effects
Biodegradation

Toxicity data:

Fish acute LG, 96 h
Daphnia EGy, 48 h
Algae ECsq 72 h
Algae ErGy 72 h

Bioconcentration:
log Pow

BCF (calculated based on log
Pow)

Not readily biodegradable

51 pgll
4.4 pgll
65 pall
> 180 po/l

6.29
>39000

N; R50-53 Very toxic to
aguatic organisms, may
cause long-term adverse
effects in aquatic
environments

Aquatic Acute 1; H400
Very toxic to aquatic life
Aquatic Chronic 1;
H410: Very toxic to

aquatic life with long
lasting effects

Because of the high toxicity of the substanceirsgtpecific lower concentration limits for the
substance is proposed for both environmental antbhithealth effects.

2.3

Current harmonised classification and labelling

Difethialone is not currently included in Annex ¥ the CLP Regulation, nor has the
substance been included in Annex | of Council Divec67/548/EEC.

2.4

Current self-classification and labelling

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE VEL

Harmonised classification needed as difethialoranisxisting biocidal active substance
reviewed under Directive 98/8/EC (cf. article 36if2}he CLP Regulation).
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 6. Substance identity

EC number:

None assigned

EC name:

None assigned

CAS number (EC inventory):

None assigned

CAS number: 104653-34-1

CAS name: 2H-1-Benzothiopyran-2-one, 3-[3-(4-bromol[1,1'-
biphenyl]-4-y)-1,2,3,4-tetrahydro-1-
naphthalenyl]-4-hydroxy-

IUPAC name: 3-[3-(4’-bromo[1,1'-biphenyl]-4-yl)-1,2,3,4-

tetrahydronaphth-1-yl]-4-
hydroxy-2H-1-benzothiopyran-2-one *

Common name, synonyme

Difethialone

CLP Annex VI Index number:

None assigned

Molecular formula:

C31H23BrO,S

Molecular weight range:

539.495 g/mol

* From the 1980s until 2007, an incorrect IUPAC ra(B-((1RS,3RS;1RS,3SR)-3-(4'-bromobiphenyl-4-yl-
1,2,3,4-tetrahydro-1-napthyl)-4-hydroxy-1-benzotBione) was in use, but that henceforth the correct

IUPAC name will be used.
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Structural formula:

1.2

Composition of the substance

Constituents (non-confidential information)

Table 7. Constituents (non-confidential informaton)
Constituent Typical Concentration | Remarks
concentration range
3-[3-(4’-bromo [1,1"- Minimum The purity of the active substance (> 97.69
biphenyl]-4-yl)-1,2,3,4- purity 976g/kg | iS the minimum degree of purity as specifig

tetrahydronaphth-1-yl]-4-
hydroxy-2H-1-
benzothiopyran-2-one;
Difethialone

by the producer for the substance producti
process. Specification of purity is based on
the combined concentration of both
diastereoisomers (cis and trans). Both
diastereomers are considered as active
substances (in the meaning of the Biocidal
Products Directive 98/8/EC). The exact rat

is considered confidential and can be foung

in a confidential annex in the IUCLID dossi
(as well as in the confidential Document V
the Competent Authority Report).

b)

o

er

Of

Impurities (non-confidential information)

No significant impurities.

Details of impurities are presented in a confidardannex in the IUCLID dossier on
difethialone (as well as in the confidential Docurne of the Competent Authority Report).

Additives (non-confidential information)

No additives contained in the substance



CLH REPORT FOR DIFETHIALONE

1.2.1 Composition of test material

1.3

Physico-chemical properties

Table 8. Summary of physico - chemical properties

Property

Value

Reference

Comment
(e.g. measured or estimated)

State of the substance at
20°C and 101,3 kPa

yellow powder with no
discernible odour

Loken, 1988

Melting point 233 - 236 °C (purity Hoffman, 1988a Block method/OECD 102
99%)
Boiling point No boiling point has -

been determined

Relative density

Density: 1.36 g/ml at
25°C (purity 99%)

Hoffman, 1988b

Pycnometer method/
OECD 109/CIPAC MT 3

Vapour pressure

The vapour pressure
could not be determine
experimentally because
the amount of
difethialone recovered
in the study was below
the analytical detection
limit of the method
used. The vapour
pressure was therefore
set as twice as much a
the detection limit,
resulting in an
estimated value of

< 1.33x10°Pa. (22.6°C)

il

Hoffman, 1988c

Gas saturation method/
OECD 104

Surface tension

Testing not required because
the water solubility of the
active substance is below

1 mgl/L.

Water solubility

0.39 mg/l at 25°C

Hoffman, 1988d

Column elution method/
OECD 105

Partition coefficient
n-octanol/water

log Pow = 6.29 at pH
7.3 (ambient
temperature)

The test item is not
considered ionisable.
Investigation of the pH
effect on the partition
coefficient has of that
reason not been done.

Ramsay, 2003b

HPLC method/OECD 117

Flash point Not required for a solid -
substance.
Flammability Not highly flammable | jackson, 2002 EEC A10

(according to EU
method A.10)
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Explosive properties Not explosive. Jackson, 2002 EEC A14
Tested for explosivity

due to heat, mechanical
shock and friction.

Self-ignition temperature Does not undergo self | Jackson, 2002 EEC Al16

ignition below its (auto-ignition)

melting point
Oxidising properties Not oxidising Jackson, 2002 CeEL7
Granulometry - -
Stability in organic solvents - - Not applicable because the
and identity of relevant active substance as
degradation products manufactured does not includg

an organic solvent and is not
formulated in organic solution
in the biocidal product.

Dissociation constant - - Due to the low water solubility
of difethialone, the test item is
not considered ionisable and
attempts to determine this are
impractical.

Viscosity - - Not applicable because the
active substance is a solid.

! The given value refers to the density and nolnéorélative density.

For further details on physico-chemical propert{esg. methods/guidelines) see the study summaudiedt in
the IUCLID dossier on difethialone (Document lIBection 3).

2 MANUFACTURE AND USES

2.1 Manufacture

Information on the manufacturing process(es) isviged in a confidential annex in the
IUCLID dossier on difethialone.

2.2 Identified uses

Difethialone is a second-generation single-dose@ajulant rodenticide used for the urban
and agricultural control of rodents indoors (iregrain silos, warehouses), in and around farms
buildings and in sewers.

The substance is used in a range of cereal-basisdita pellets, wax blocks and paste) at a
concentration of 25 mg/kg (0.0025% w/w).

3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

For information on physico-chemical properties $able 8. No classification is proposed for
physico-chemical properties as criteria for clasatfon for physico-chemical properties are not
met.
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Difethialone is thermally stable at room temperatdt is not classified as highly flammable
and does not undergo self ignition below its mglfpoint. It is not explosive nor does it have
oxidising properties. There is no record thatas meacted with any storage container during
many years of industrial production. Thereforesréhare no hazards associated with normal
use of the active substance.

4 HUMAN HEALTH HAZARD ASSESSMENT

Anticoagulant rodenticides are vitamin K antagaiSthey disrupt the normal blood clotting
mechanisms resulting in increased bleeding tendandyeventually, profuse haemorrhage and
death.

Blood forms a clot at the site of injury by virtaéa complicated ‘clotting cascade’ involving
numerous clotting factors. The clotting factors rmi@de in the liver as inactive precursors,
converted to active form and allowed to circulai¢he bloodstream. Vitamin K is employed in
the liver in the activation process, and is usead aontinuous cyclic process involving several
enzymes (see Figure 1). The anticoagulant rodédesdblock these enzymes, preventing
regeneration of the vitamin K and preventing adioraof the clotting factors.

Figure 1 Epoxide cycle: The mechanism of clottinghhibition caused by
hydroxycoumarin-related anticoagulants

Clotting
/\/\|/\/\/ /WW factor
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CO,+ O,
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OH
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- \l O‘ CH3 J R
R
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Inhibition Vitamin K quinone Inhibition

WHO 95162

R = Phvtvi

Vitamin K hydroquinoneis the active co-enzyme, and its oxidation to vitamin K 2,3-eooxide provides
the energy required for the carboxylation reaction where glutamate (Glu) in the precursor is converted
to y-carboxyglutamate (Gla) to make the activated clotting factor (IPCS, 1995. Environmental Health
Criteria 175).
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The amount of vitamin K in the body is finite, apabgressive blocking of the regeneration of
vitamin K will lead to an increasing probability affatal haemorrhage. In general terms,
progressive intake of anticoagulants results iritdea

4.1  Toxicokinetics (absorption, metabolism, distribution and elimination)

41.1 Non-human information

A single oral dose of 0.5 mdC-difethialone/kg bw resulted in no signs of toi@among the

30 treated rats (Belleville, 1986). Radioactivitgs traced in blood, tissues, organs and the
residual carcass in samples from animals killedtatim terminations between one day and six
months after dosing. Radioactivity was first detdan blood 30 minutes after dosing,
reaching the maximum level, 0.09 pg eq. LM 2219apphroximately 24 hours after dosing

and decreasing to undetectable levels within 14 eath a (plasma) half-life of 2.3 days. The
AUC as a function of time, extrapolated to infinityas 7.9 mg/l hr. Samples were collected
for venous and arterial whole blood and plasmathmrie were no notable differences in results
from the different sample types. Radioactivitydksvin the organs were always higher than in
plasma samples, and the ratio of concentratioissué¢ to concentration in plasma increased
over time indicating elimination from tissues wésager than from blood. The liver contained
the highest levels of radioactivity at 24 hourgafidministration (22.8 to 42.5% of
administered dose in males and females) and ariti@f the six month observation period
(10.5 and 9.16% in males and females respectivalge half-life in the liver was in the region
of 18 weeks for both males and females

Elimination was exclusively in the faeces, and th&s reflected in the radioactivity levels
found in the digestive tract after 24 hours (29.42.1%). After six months there were only
small residual levels in the Gl tract walls (1 # &f administered dose). Faecal excretion was
substantial for the first three days after dosaxg,ounting for up to 37.07% of the administered
dose (up to 56.6% was eliminated within 14 day®)ere was no radioactivity found in expired
carbon dioxide and none in the urine samples freied rats.

A clear estimate of the percentage of oral absamptannot be given. Neither can such
information be derived from the study referred be(8elleville and Picano, 1987). Data
concerning blood levels and organ levels indicatexdensive absorption. However, it is
uncertain how much of the substance found in tis¢rgatestinal tracts that represents the
unabsorbed fraction. Absorption is difficult to qufy because of the strong binding in the
liver: biliary excretion studies (normally usedassess absorption) are too short to give a
meaningful result. A minimal quantification woule the 43% found in the liver at 24 hours.
An oral absorption of approximately 80% is probadblyore realistic estimate than the 100%
absorption value that is used in the risk assessmen

Following exposure to a high dose of difethialof® (mg'“C difethialone/kg bw), all of the
animals showed signs of haemorrhage, and thesgelere often fatal (five of the ten rats
allocated to the study died within five days ofitreent). Decedent rats were replaced, but the
observation period was reduced to six days ratter temaining at up to 14 days. Blood
radioactivity was greater than 3 pg eq LM 2219/nthim 2 hours of dosing, reaching a
maximum at 8 hours (3.27 pg eq. LM 2219/ml) anchttiecreasing to 1.21 pg eq.LM 2219/ml
within six days. The half-life in blood was calcigdd to be approximately 2.8 days.The AUC as
a function of time, extrapolated to infinity, wa8713 mg/l hr, some 30 fold higher than at 0.5
mg/kg bw.
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Following an exposure of 5 mg/kg bw, the levelsliééthialone in lung and heart were similar
to the plasma levels, whereas the levels in supadsekidneys and liver was higher than in
plasma. In general, the percentages of administiiedthialone found in the organs were lower
following a dose of 5.0 mg/kg bw than a dose ofrfadgikg bw, indicating a phenomenon of
saturation of the sites of fixation. The concemdratn the liver was again the highest at 25.7 to
29.4% of the administered dose at 24 hours antb3@% at 6 days after dosing. The
digestive tract contained high levels of radiodatti?4 hours after dosing (circa 17 to 22%)
which fell to approximately 4% after six days, cstent with high levels of faecal elimination.
Expired CQ contained no radioactivity, and the levels in arsamples were less than 0.1%
over three days indicating these were not sigmficautes of elimination. Faecal elimination
accounted for 83% of the administered dose oveinitial four days.

Acetone extracts of radioactivity from liver an@é&as at both dose levels followed by thin
layer chromatography indicated that the dominaatyde was parent compound and did not
reveal any significant metabolites.

A second study (Belleville and Picano, 1987) inigaded liver levels after low (0.5 mg/kg) and
high (1.0 mg/kg) oral doses to rats. After dosan@.5 mg/kg bw, the plasma concentrations
were only measurable for approximately two daysteefalling below the limit of
guantification. The concentrations varied betw&@mand 90 ng/ml. Liver concentrations were
approximately 2 pg/g for three days, but thenttell.2 pg/g by the week 8 sacrifice. One day
after dosing the percentage of dose retained ifiibewas 13.3%, falling to 10.8% by week 8.

The highest dose, 1 mg/kg, resulted in death bynbadage within 5 to 6 days. Plasma
concentrations were markedly higher than at 0.%gwg/515 ng/ml after 4 hours and still at
156 ng/ml 96 hours after dosing.

Liver concentrations were maximal four hours aftesing at 5.97 pg/g (equivalent to 19.4% of
administered dose present in the liver) and remgiat 3.97 pg/g (equivalent to 14% of
administered dose) at the 96 hour sampling paolie 1 mg/kg dose of difethialone was a
lethal dose with all rats dying within 6 days ohadistration.

Based on the molecule weight of 539.495 g/mol &edoartition coefficient (log Pow) of 6.29
at pH 7.3, a default dermal absorption value o%d.0an be derived for difethialone (Guidance
document on Dermal Absorption, Sanco/222/2000 #efzuropean Commission, 2004).

Difethialone is acutely toxic by dermal route; termal LDy in rats being 6.5 mg/kg bw; i.e.
one order of magnitude higher than the oratdiD rats (0.55 mg/kg, male rats). However, an
estimate of dermal absorption cannot be deducex fin@ results of acute toxicity studies.

No repeat dose dermal toxicity study is availabledifethialone.

An in vivo human dermal absorption of 4% may be calculatecoinybining rain vivo data
(Roper and Gedik, 2003) and rat:hunraritro data (human and rat split thickness skin
samples, Roper, 2003This value was derived from the dermal delivi@lysorbed dose and
amounts retained in the epidermis and dermis layfefse skin, but excluding amounts in
stratum corneum) of difethialone in glycol solvé?b g/l ) 24h after application.

Difethialone is present as two diastereoisomersh B@astereomers are active. A rat study
(Cohet, 1995) has been performed to compare thatibenetics of the diastereocisomers
following a single oral dose of 0.5 mg/kg bw. Tradflife of difethialone in liver was 41 days
for LM 2472 and 55 days for LM 2473. Residue levallivers 42 days after dosing were 11%
of the administered dose for LM 2472 and 14% for 2A¥3. Residue levels f&tC-labelled
parent, LM 2219, measured in an earlier study W&eé. It was concluded that the half-life,
elimination rate and residue levels for the twostBaeoisomers were similar.
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In an additional rat study (Belleville, 1991), tb@mparative hepatic kinetics of brodifacoum
and difethialone were investigated. The rats iedea dose of 0.06 mg/kg bw of test
substance at day 0, 7, 14 and 21 and hepatic lexatsined for up to 6 months. Hepatic levels
were generally higher for brodifacoum, and livelftife was significantly longer for
brodifacoum. Residual liver levels after six mantere also higher for brodifacoum than
difethialone. The liver half life of difethialoneas found to be approximately 80 days, and
about 7% of the applied dose was present afterr@hmso

4.1.2 Human information

No data.

4.1.3 Summary and discussion on toxicokinetics

In conclusion, the key metabolism study in ratswatathat difethialone is rapidly and
extensively absorbed with a short plasma half{ff& days), but a longer liver half-life (up to
18 weeks). The liver was the main organ of accutimawith 23 to 43% of administered dose
present in the liver at 24 hours, and approximat@Bs still present after 6 months.
Elimination was exclusively in the faeces, with 3&%ereted in the first 3 days, 57% within 14
days following a dose of 0.5 mg/kg bw. There wa®rcretion via expired air or urine. The
higher dose levels of 1 and 5 mg/kg bw were f&dkthialone is present as two
diastereoisomers, with similar kinetics.

Humanin vivo dermal absorption was estimated to 4% based @nficah an in vitro dermal
absorption study (human and rat split thickness s&mples) and dan vivorat study. The
value was derived from the dermal delivery (absortbese and amounts retained in the
epidermis and dermis layers of the skin, but exalg@dmounts in stratum corneum) of
difethialone in glycol solvent (25 g/l ) 24h afegwplication.

4.2  Acute toxicity
4.2.1 Non-human information

4.2.1.1Acute toxicity: oral

Table 9. Summary table of relevant acute oral toxity studies

Method Species Dose levels Value Remarks | Reference

Guideline | Strain duration of LD5¢/LC s
Sex exposure
no/group

EPA81-1 | Rat Single dose at 0, 0.[LL.Dso (male, female (Mally and

OFA IOPS Sprague-0.2, 0.4, 0.8, and combined sex) Porret-
Dawley 1.6 mg/kg bw. Post| between 0.4 and Blanc,
10 male/group exposure period, 21 0.8 mg/kg bw 1985a)
10 female/group days
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EPA 81-1 | Rat Single dose at 0, 0.41.Dsy: Key Study | (Mally and
OFA I0PSSprague 0.48, 0.58, 0.69, Male: 0.55 mg/kg (basis for Porret-
Dawley 0.83 mg/kg bw. Pogtbw. Female: 0.58 lassi Blanc,
10 male/group exposure period 21| mg/kg bw. classi- 1985b)
10 female/grou days fication)
group Yy
EPA 81-1 | Mouse Single dose at 0, 1.1 Dg, (male, female (Kynoch,
CD-1 1.3 and 1.6 mg/kg | and combined sex): 1986)
5 male/group bw. Post exposure | 1.29 + 0.056 mg/kg
5 female/group period 21 days bw
EPA81-1 | Cat Single dose at 2, 4,|8inimum lethal Single (Lorgue,
European common | or 16 mg/kg bw. dose in excess of | mortality 1986¢)
breed domestic cat | Post exposure perigd.6 mg/kg bw associated
3 male/group 21 days with gut
3 female/group haemorrhage
at site of
tapeworm
attachment
Study of
low
reliability
EPA 81-1 | Dog Single dose at 2, 4,|8ortality observed | Inadequate | (Lorgue,
Various breeds or 16 mg/kg bw. at all doses study 1985hb)
4 dogs per group | Post exposure periqd
either or both sex |23 days
EPA 86-1 | Pig Single doses of 0.3] Estimated acute (Lorgue,
Belguim Landrace | 0.9, and 2.7 mg/kg | median lethal dose 1984)
3 of either sex per | bw in preliminary |between 2 and 3
group study and 1, 2, 3, [ mg/kg bw
4.5, 6, and 24 mg/kg
bw in final study.
Post exposure periqd
up to 16 days.
EPA 86-1 | Dog Single dose at 100, | LDg, (combined Key study | (Mally and
Beagle 20, 10 and 5 mg/kg| sex) estimated to be LOAEL Porret-
10 males bw. Post exposure | 11.81 mg/kg bw for cliniégjlte Blanc,
9 females period either 21 or | (confidence limits . 1985c)
35 days 6.60 and effects: 5
Phase 1: 100 (1 M) 21.16 mg/kg) mg/kg bw
and 20 mg/kg (3 M, '
3F), postexposure A 50% reduction in
periode 35 days plasma prothrombin
Phase II: 20 (3M, !evels, on]y a minor
increase in
3F), 10 (2M, 1F) lation time
and 5 mg/kg (1M, go?gut di ick
2F), postexposure \etected in Quic
period 21 days time a_npl no
mortalities observeg
at 5 mg/kg.
Not stated, | Chicken Phase I: Single dosgMedian lethal dose (Lorgue, G.
but based | Star bro whites at 5, 10, 20, 40 and| 0.87 mg/kg bw with 1986d)
on EC Phase I: 10 (each |80 mg/kg bw. Post | fiducial limits of
method B.1| sex) in five groups | exposure period 5 tp0.48 to 1.26 mg/kg

Phase II: 5 (each
sex) in three groups

8 days.
Phase II: Single

bw.

dose at 0.63, 1.25
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Method Species Dose levels Value Remarks | Reference
Guideline | Strain duration of LDs¢/LCgp
Sex exposure
no/group
and 2.5 mg/kg bw.
Post exposure periqd
39 days
No Mice Single dose of The predetermined | Study of Sahni and
Swiss albino 1.206 or 2.24 mg/kg LDsg and LDy doses hepato- Saxena,
Five groups: bw of difethialone | of difethialone toxicity 1998)
6 male/group (predetermined LEy | induced severe following
6 female/group and LDy, doses hepatic damage acute high
respectively) dose
Post exposure perig exposures
1, 3 or 5 days

Difethialone was very toxic to rats and mice with, (male, female and combined sex)

between 0.4 and 0.8 mg/kg bw (lowest oraksid the male rat of 0.55 mg/kg bw in the key
study) and to the mouse 1.29 mg/kg bw. Difethial@nless toxic to dogs (estimated 4y Df
approximately 12 mg/kg bw). An acute oral cat statljow quality showed no substance

related mortalities at doses up to 16 mg/kg bvgsBhowed a greater sensitivity (g@f 2.0

to 3.0 mg/kg bw). In chicken the lspwas calculated to be 0.87 mg/kg bw. The dose-respo
curve seems to be very steep, at least in rodeluist deaths appear between day 4 and 16 after
dosing.

In the rat key study, which is the basis for thepgmsed classification, (Mally and Porret-Blanc,
1985b), there were no deaths observed after dasiGgt mg/kg bw. Death occurred among
animals dosed at 0.48 mg/kg bw or above. All digsl within 4 to 12 days of exposure. There
were no significant differences in bodyweight gdmstreated and control surviving rats.
Clinical observations were limited to animals doae0.48 mg/kg bw and above. The observed
signs were consistent with the known mode of adtennduction of internal haemorrhage
noted grossly as blood on nostrils, pale mucous lonanes and difficulty breathing, together
with general weakness and the presence of haemsitédmtopsy confirmed the presence of
haemorrhages especially in the thoracic, and ésselr degree in cranial and abdominal
cavities.

In the dog key study (Mally and Porret-Blanc, 198&eath occurred among animals dosed at
10 mg/kg bw or above. At 5 mg/kg bw, the lowestadosed, the plasma prothrombin level was
reduced by up to 50% indicating a certain effeditdthialone on vitamin K. Only a minor
increase in coagulation time was observed. At higleses a dose dependent increase in
coagulation time was noted that seemed to reflecséeverity of haemorrhage. Deaths
generally occurred within 7 to 10 days of dosif@jinical observations were typical of a
haemorrhagic syndrome — slower haemostasis at ymengbints, haematomas at various
locations, pale mucous membranes, respiratorycdiffes, melaena and generally poor
condition. Coagulation times increased markediynfiday 3 in animals dosed at 10 mg/kg or
greater. Increased Quick time and reduced prothiotevels (falling to less than 5% of
baseline) were good indicators of imminent dea#cripsy revealed haemorrhages
particularly in the thorax (haemothorax was congdehe major cause of death). Microscopic
pathology included extra medullary haematopoiesitié liver and spleens of decedent dogs
and hepatocellular and Kupffer cell pigmentatiosiag from haemoglobin catabolism. The
microscopic changes were slight or non-existem@imals surviving treatment.
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A non-guideline study in mice (Sahni and Saxen@8)%as been performed to examine liver
toxicity following single exposure to difethialon@ Swiss albino mice were exposed to 1.206
or 2.24 mg/kg bw of difethialone (predeterminedsb&nd LDy doses respectively). The post
exposure period was 1, 3 or 5 days. The hepatiocggsaobserved were more severe with
increasing post exposure times and with increadosg. Both doses produced severe and
irreversible hepatic damage. The hepatic changestesl included necrosis of hepatocytes,
dilation of sinusoids, fatty degeneration with valisation, lymphocytic infiltration in and
around portal and central veins and in sinusoisisyell as mild to moderate fibrosis. Similar
severe hepatic toxicity has not been describeldarother acute toxicity studies. The report did
not comment on possible differences in hepatotoxhmetween moribound animals and animals
likely to survive the exposure to difethialone. $huis not possible to evaluate the
hepatotoxicity induced by acute, sublethal dosedifethialone based on this study.

4.2.1.2 Acute toxicity: inhalation

Table 10. Summary table of relevant acute inhalatinal toxicity studies

Method Species Dose levels Value Remarks Reference
Guideline | Strain duration of LD50/LC50
Sex exposure
no/group
EPA 81-3 | Rat Whole body: 0, Whole body: LGy < | Key study | (Hardy and
Wistar 20.0, 44.7 and 10.7| 10.7 pg/l Jackson,
5 male/group mg/mg. Nose only: LGy > 1986)
5 female/group Nose only: 0, 46.8, | 5.0 pg/l but <
52.5,5.0 and 19.3 | 19.3 ugl/l
mg/m3. Exposure
period 4 hours

4.2.1.3Acute toxicity: dermal

Table 11. Summary table of relevant acute inhalatinal toxicity studies

Method Species Dose levels Value Remarks Reference
Guideline | Strain duration of LD50/LC50
Sex exposure
no/group
EPA 81-2 | Rat Single dose of 1% |[LDsg (95% Key study | (Gardner,
Sprague-Dawley CIDw/v test compound | confidence limits) 1986)
5 male/group in PEG 300, applied Combined: 6.5 (5.2

5 female/group to 10% body surfaceto 7.9) mg /kg bw
(at 0.40, 0.60, 0.90 | Male: 7.9 (6.1 to
or 1.35 ml/kg bw for| 10.4) mg /kg bw
24 hours) to obtain | Female: 5.3 (4.0 to
exposures of 4.0, |[6.8) mg /kg bw
6.0, 9.0 and 13.5
mg/kg bw.

4.2.1.4Acute toxicity: other routes
No data
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4.2.2 Human information

Many incidents of human poisoning, both accideatal intentional, of anticoagulant
rodenticides have been reported in literature.lfi@sgand severe clinical syndromes are in
general due to the second generation anticoaguldimsse substances have longer retention
time in the body and consequently a more prolorgftstt than warfarin (IPCS, 1995.
Environmental Health Criteria 175).

Difethialone is manufactured in small quantitiesiwide and only one published case report
of difethialone intoxication has been found (séeM5 for further information on the case
report).

Symptoms of acute intoxication to anticoagulanertdides range from increased bleeding
tendency in minor or moderate poisoning (haemat@ui, bleeding, haematuria, blood in
faeces and excessive bleeding from minor cuts i@sans) to massive haemorrhage in more
severe cases. The onset of the signs of poisonaygnot be evident until several days after
ingestion.

The specific antidote is vitamingphytomenandione). Because of the long body reieraf
the second generation anticoagulants, antidotainrent may be required for weeks or even
months. Prothrombin time should be monitored fonsdime after cessation of the treatment
to ensure there is no regression (IPCS, 1995. amviental Health Criteria 175).

4.2.3 Summary and discussion of acute toxicity

Difethialone is acutely toxic by the oral, dermatanhalation routes. Death was a result of
internal haemorrhage, which is the mechanism obadf the active substance.

4.2.4 Comparison with criteria

Classification proposal according to the Danger@ishstance Directive (Directive

67/548/EEC):

Table 12: Summary table of results from acute toxiity studies relevant for classification

Oral LDsgrat Dermal LDsprat Inhalation LGorat

0.4 to 0.8 mg/kg bw 6.5 mg/kg bw > 5.0 ug/L/4h but < 19.3 pg/L/4h
(Gardner, 1986) (nose only exposure, dust).

Key study: <10.7 pg/L/4h

0.55 mg/kg bw (male rat) (whole body exposure, dust)

0.58 mg/kg bw (female rat) (Hardy and Jackson, 1986)

(Mally and Porret-Blanc, 1985b)

Oral: Classification withl+; R28; ‘Very toxic if swallowed’ is warranted based dretacute
oral toxicity study in rats. The oral lspis far below the cut off value for classificaticor f
acute toxicity (LRo oral, rat< 25 mg/kg bw).
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Dermal: Classification withlT+; R27; ‘Very toxic in contact with skin’ is warranted $&d on
the dermal LIgyof 6.5 mg/kg bw for rats. Criterion for classifimat: LDso dermal, rat or rabbit
50< mg/kg.

Inhalation: Classification withT+; R26; ‘Very toxic by inhalation’is warranted based tret
result of the acute inhalation study in rats. Cidte for classification: LG inhalation, rat for
aerosols or particulates0.25 mg/l/4h.

Specific lower concentration limits

Setting specific lower concentration limits for s$#fication of preparations containing
difethialone for acute toxicity is proposed basadle extreme low LEYLCs, values and
reported incidences of poisonings with anticoagitadenticides.

An approach resembling (but not identical) to thethod for setting SCLs for environmental
effects was chosen. The basis for both approashesamparison of cut off values for
classification and effect level with a resultingluetion of the general concentration limits
(GCLs) defined in the Dangerous Preparation DivectDirective 99/45/EC). The GCLs for a
very toxic substance are 0.1% (Xn), 1% (T) and T%.(To avoid too many and narrow SCLs
the number of SCLs was reduced by clustering naB@ks (e.g. by using the existing SCLs
for environmental effects also for health effeastéad of introducing additional concentration
limits of comparable size).

0.25s C < 0.5% T+; R26/27/28
0.025%< C < 0.25% T; R23/24/25
0.0025%=< C <0.025% Xn; R20/21/22

The actual values for the ratio (cut off value étassification/effect level) for difethialone are:
45 (oral exposure), 8 (dermal exposure), 13-504lation). In the proposal the GCLs have been reduce
by 1/40 (T, Xn level) and 1/28 (T+ level).

Classification proposal according to Requlation EZ72/2008

Oral: Based on the oral Ligfor rats (0.4 to 0.8 mg/kg bw, with 0.55 mg/kg fiw the male rat
in the key study), it is proposed to classify difatone withAcute Tox. 1 H300(classification
criterion: LDsg, oral, rat< 5 mg/kg).

Dermal: Based on the dermal Lsp for rats (6.5 mg/kg bw), it is proposed to clagsif
difethialone withAcute Tox. 1 H310(classification criterion: Ly, dermal, rat or rabbi 50
mg/kg).

Inhalation: Based on the inhalatory kg&value (LGo between 5.0 pg/L and 19.3 pg/L/4h (nose
only exposure to dust) and k< 10.7 pg/L/4h (whole body exposure to dust) forrditeit is
proposed to classify defethialone whlute Tox. 1 H330(classification criterion: L,
inhalation, rat, for dusts and mist$.05 mg/l/4h).

Specific lower concentration limits
Setting SCLs for acute toxicity is not relevant enthe CLP regulation as the ATEmix
formula takes into account both the toxicity anel toncentration of an ingredient.

Only "relevant ingredients”, substances with higt@mncentrations than 1%, should be included
in the calculations using the ATEmix formula. Howemhis limit should not apply if "there is
a reason to suspect that an ingredient presentaicentration of less than 1% is still relevant
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for classification the mixture for acute toxicit{8.1.3.3 in Annex | of the CLP Regulation, cf
also 3.1.3.4 Guidance on the Application of the GRdgyulation).

4.2.5 Conclusions on classification and labeling

Classification proposal according to the Danger@ugostance Directive (Directive
67/548/EEC):

Classification withT+; R26/27/28 ‘Very toxic by inhalation, in contact with skimd if
swallowed’ is warranted based on the extreme lowlLIT 5, values which is far below the cut
off values for classification for acute toxicity.

Classification proposal according to Regulation EZ72/2008

Classification withAcute Tox 1 and H300 Fatal if swallowedH310: Fatal in contact with
skin andH330: Fatal if inhaled is warranted based on the ex¢réaw LDso/LCsq values which
is far below the cut off values for classificatifam acute toxicity.

TC-C&L conclusion on acute toxicity
T+; R26/27/28was agreed by the TC C&L in November 2006 (ECBEZORev. 1).

A classification in accordance with the draft CLBgRlation (Regulation EC 1272/2008)
was agreed at the TC C&L Meeting in May 2007 (Achoex 1 and H300, H310 and H330

Specific concentration limits (SCL) for acute tagydor difethialone (according to the
Dangerous Substance Directive (Directive 67/548/BE@re agreed upon as proposed at
the TC C&L Meeting in May 2007. Although the SClos tlifethialone were agreed at the
meeting, the general discussion on setting SCLarficoagulant rodenticides is not
finalised. Further comments were received in théofoup period and no common
understanding was reached (cf. the final followstpet from the last of these meetings (FU
V), distributed in June 2008 (dated 29 May 2008)).

4.3  Specific target organ toxicity — single exposure (8OT SE)

See section 4.2. on Acute toxicity. No classificatproposed.
4.4  lrritation

441 Skin irritation

Table 13. Summary table of relevant skin irritaton studies

Species | Method Average score 24, 48, 72 h Reversibility Result Reference
yes/no
Erythema Oedema
Rabbit EPA 81- 0.00 0.00 Not applicable No irritation (Gonnet
512 observed and
Guillot,
1985a)

“comparable to EC Method B.4. Directive 92/69/EEC
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4.4.1.1Non-human information

Transient very slight erythema was observed inafv&ix rabbits after a 4 hour dermal
application of difethialone (Gonnet and Guillot858). The animals were assessed for dermal
reactions 1, 24, 48 and 72 hours after dressingvamThe reaction was observed at the one
hour assessment only (average score for six ralib&8), resolving within 24 hours. The
material is considered to be non-irritating.

4.4.1.2Human information

No data.

4.4.1.3Summary and discussion of skin irritation
Transient erythema was observed in two animalfi@tone hour assessment only, resolving
within 24 hours.

4.4.1.4Comparison with criteria

Classification proposal according to the Danger@ishstance Directive (Directive
67/548/EEC)-R38 Irritating to skin
Classification proposal according to Requlation EZ72/2008- Skin irritant category 2

Transient erythema was observed in two animalseabhe hour assessment only, resolving
within 24 hours. The mean values of the scorebdtin erythema and eschar formation and
oedema formation calculated over all the animatete(24, 48 and 72 hour) were 0.

The criteria for classification with R38; Irritagirto skin and Skin irritant category 2 are not
fulfilled (substances and preparations which caigeificant inflammation of the skin which
persists for at least 24 hours after an exposuiegef up to four hours determined on the
rabbit according to the cutaneous irritation testhod cited in Annex V).

4.4.1.5Conclusions on classification and labelling

Difethialone does not fulfil the EU criteria foradsification as a skin irritant.
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4.4.2 Eye irritation

Table 14. Summary table of relevant eye irritatio studies

Species Method Average Score 24, 48, 72 h Reversibility Result Reference
yes/no

Cornea Iris Conjunctiva

Redness | Chemosis

Rabbit EPA 81-4 0.00 0.89 0.94 0.83 No. Observation | Slightly irritating. (Gonnet
period too shortto [ The study was and
assess full terminated prior to Guillot,
reversibility. determining 1985h)

Reactions persisted | reversibility of ocular
at termination on changes

Day 3.

Rabbit EPA 81-4 0.00 0.00 0.39 0.00 Yes, no sigreyef | Slightly irritant (Myers and
irritation from day | (transient iritis and Christophe
10. slight conjunctivitis).| 1992)

Reduced dose used
(50 mg) due to
systemic toxicity and
death following 100
mg. Toxicity
consistent with the
compound mode of
action.

Rabbit EPA 81-4 0.00 (R) 0.44 (R) | 0.22 (R) | 0.00 (R) | Yes. Postexposure | Only slightly irritant | (Gonnet
0.00 (U) | 0.22 (U) | 0.33 (U) | 0.22 (U) | observation time 72h.(transient iritis and | and

No eye irritation slight conjunctivitis) | Guillot
reported at the 72h 1985C)'
timepoint.

2 comparable to EC Method B.5. Directive 92/69/EEC
(R) = Rinsed. (U) = Unrinsed.

4.4.2.1Non-human information

Difethialone was found to be a weak irritant in @bedy in rabbits (Gonnet and Guillot,
1985b). The study was terminated prior to detertionaof reversibility of ocular changes.
Reversibility of ocular lesions (transient iritisdaslight conjunctival redness) was
demonstrated in two studies in rabbits (Myers ahdstopher, 1992 and Gonnet and Guillot,
1985c).

In one of these studies (Myers and Christopher2lé8layed death (day 7 and 11) occurred
for two rabbits after instillation of 50 mg of difealone into the lower conjunctival sac of the
right eye. From necropsy findings it was apparbkat tleath occurred as a result of the known
mode of action of this substance. The degree daoauitation was minimal.

4.4.2.2Human information

No data.
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4.4.2.3Summary and discussion of eye irritation

The results of the eye irritation studies indicttat difethialone is a weak irritant, but that
systemic toxicity and death can occur followingtilfetion of a small quantity of material in
close proximity to mucous membranes.

4.4.2.4Comparison with criteria

Classification proposal according to the Danger@ishstance Directive (Directive
67/548/EEC)--R36 Irritating to eyes

Classification proposal according to Requlation EZ72/200- Eye irritant cateqory 2

Difethialone is considered not irritating to eyes@ding to the criteria in the Dangerous
Substance Directive (Directive 67/548/EEC) andRlegulation EC 1272/2008

EUHO70:; Toxic by eye contact (CLP Requlati@dnnex Il, 1.2.5)

EUHO070 should apply for substances where an eyation test has resulted in overt signs of
toxicity or mortality among the animals tested, ebhis likely to be attributed to absorption of
the substance through the mucous membranes ef/thd he statement shall be also be
applied if there is evidence in humans for systeioxdcity after eye contact.

The criterium for classification with EUHO70 is filled based on the observations in one of
the eye irritation studies (Myers and Christopi€92). While the degree of ocular irritation
was minimal, the test substance caused the detigati of two rabbits. Both animals showed
signs of treatment-induced haemorrhage at necropsy.

4.4.2.5Conclusions on classification and labelling

Difethialone does not fulfil the EU criteria foragsification as an eye irritant.
Classification withEUHQ70; Toxic by eye contact is warranted

4.4.3 Respiratory tract irritation

4.4.3.1Non-human information
No study available.

In the acute inhalation test, it was stated thatethvas no evidence of respiratory tract irritation
following a 4 hour nose-only exposure.

4.4.3.2Human information

No data
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4.4.3.3Summary and discussion of respiratory tract irritation
4.4.3.4Comparison with criteria

4.4.3.5Conclusions on classification and labelling

No classification proposed.

4.5  Corrosivity
See section 4.4. Irritation.

No classification for corrosivity warranted.

TC-C&L conclusion on corrosivity and irritation

TC C&L concluded in November 2006 (ECBI/20/07, Revhat classification for
corrosivity, skin irritation and serious eye danfage irritation was not required.

EUHO70 agreed for difethialone at TC C&L in May 2007.

4.6 Sensitisation

4.6.1 Skin sensititsation

Table 15. Summary table of relevant skin sensitisi@n studies
Species | Method | Number of animals Result Reference
sensitized/total number of
animals
Guinea |EPA 81-6 | Controls: 10/sex No indications of delayed contact hypersensitiviffParker,
Pig Test group: 12/sex among guinea pigs subject to an induction and | 1993)
Positive controls: 5/sex challenge regimen that included dose
concentrations up to lethal levels.
However the study was of low reliability.

In a guinea pig maximation test (GPMT) of low rbllay (Parker, 1993) there was no
indication of delayed contact hypersensitivity agpguinea pigs subject to an induction and
challenge regimen that included dose concentratiprs lethal levels of difethialone.

4.6.1.1Human information

No data
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4.6.1.2Summary and discussion of skin sensitisation

There was no indication of delayed contact hypesitigity in a Guinea pig maximization test
(study of low reliability).

4.6.1.3Comparison with criteria

Difethialone does not fulfil the EU criteria foradsification as a skin sensitiser.

4.6.1.4Conclusions on classification and labelling

Classification for sensitisation is not warrantegéd on the available data.

4.6.2 Respiratory sensitisation

No data

No classification proposed.

TC-C&L conclusion on sensitisation

TC C&L concluded in November 2006 (ECBI/20/07, Rehat classification for sensitisatign
was not required.

4.7 Repeated dose toxicity
Table 16. Summary table of relevant repeated dogexicity studies
Route | Duration | Species Dose levels Results LOAEL NOAEL | Reference
of study | Strain frequency of
Sex application
no/group
Oral 30 days | Pig 1 mg/pig daily | At 1 mg/pig/day Inade- (Lorgue,
Belgium Landrace| for 30 days. The| difethialone there quate 1985c)
A 14 day -
Male and female | doses were were no mortalities study.
study was : .
3 animals/group |administered as aafter 30 days
extended L e )
(2 males and one | premix in administration. Cleafr
©30 | female in th les. At the | hemorrhagic lesiong
days emale in the capsules. At the | hemorrhagic lesions
Subsé e treated groups) | end of the study,| observed at sacrificgé
nl th?e the three controll in one animal. In the
cox,trol pigs (3 males) |second phase, the
animals were given 2.5, § highest exposed
were or 10 mg animal died at day 9
exnosed Difethialone/pig/ | with clear
o P day for up to 14 | hemorrhagic
e days syndrome. In the
Difethial : .
middle dose animal
one for - )
clinical signs of
14 days. .
stress were evident
at day 13 and
hemorrhagic lesions
were present at
sacrifice. Some sub-
endocardiac
haemorrhage was
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Route | Duration | Species Dose levels Results LOAEL NOAEL | Reference
of study | Strain frequency of
Sex application
no/group
observed at sacrifice
in the animal
exposed to 2.5
mg/day.
Oral 90 days | Rat Main study: Difethialone was 4ug/kg |2pg/kg | (Mally,
EPA ICO OFA SD 0, 2, 4 or 8 pg/kd shown to have bw per bw per 1986)
82-1 (IOPS CAW) bw per day anticoagulant day day
Main study: Additional study:| activity in the rat at (based on
20 male/group 0, 16, 32 and 0, |doses of 4 ug/kg haemorrha
20 female/group |64 or 128 ug/kg | bw/day. No lethality . 9
Key Additional study: |bw per day was observed glhc
study 10 male/group following doses of 2 c angets
(basis 10 female/group and 4 pg/kg bw. All seen &
for males fed 8ug/kg necropsy )
classifi were moribund at
cation) week 13. Doses of
16 ug/kg and above
resulted in the deatt
of all animals,
between weeks 1
and 2 at 12g@g/kg,
weeks 4 and 5 at
32 ug/kg and weeks
6 and 8 at 16g/kg.
Oral 90 days | Dog 0,5,10o0r No toxicologically |20 pg/kg |10 pug/kg | (Harling et
Beagle 20 pg/kg bw per | significant effects at| bw per bw per al. 1986)
4 male/group day dose levels of 5 or | day day
EPA 4 female/group 10 pg/kg bw per
82-1 day. High dose
elicited some
reactions after 13
Key weeks which were
study consistent with
anticoagulant mode
of action, with non-
lethal haemorrhagic
events (pale gums,
reduced
haemoglobin levels).
4.7.1 Non-human information

4.7.1.1Repeated dose toxicity: oral

Repeat-dose oral studies show that even at dodew @s 4ug/kg bw/day in the rat and
20 ug/kg bw/day in the dog, hemorrhagic effects begibd seen after around 90 days

administration. The clinical signs, haematologmadl post mortem data were consistent with
the known pharmacological action of the active taxse; impairment of the clotting cascade
and increased prevalence of haemorrhage leadidgait. There were no indications of other
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secondary toxicities: histopathology revealed npenyrophy or hyperplasia of the target organ,
the liver.

A study in rats (Markewicz, 1991a) where difethra@ellets (25 ppm end use product) were
given to rats as sole food for 24, 48 or 72 hoasbeen performed. Half of the rats in each
group were given antidotal vitamin K administratimnsubcutaneous injection followed by 13
days oral administration, whereas the other hathefrats were not given vitamin K. All of the
rats that were not given vitamin K died. Obseiwadiprior to death and post mortem findings
were consistent with death by haemorrhage. Alhefrats treated with Vitamin K after 24
hours exposure to difethialone survived, but omlg cat treated with Vitamin K after
respectively 48 and 72 hours exposure survived.

4.7.1.2Repeated dose toxicity: inhalation

A repeat dose inhalation study is not available a&ute inhalation study (Hardy. and Jackson,
1986) showed that difethialone is acutely toxidryalation. The Liyfor male and female

rats was between 5 and 20 pg/l. Appropriate ptiotecneasures must ensure no exposure to
the (powdered) technical material or to the proslagiciring the production process. The active
ingredient is not volatile, and the products atkexiwax blocks, wax based pellets or paste.
The pellets have been shown to be dust free. &is, sione of the end-products have the
potential to generate a toxic inhalable atmosph&epeated exposure by inhalation will
probably result in death by induction of a haemagib syndrome (see studies on acute toxicity
(section 4.2) for indications of haemorrhagic symde). The mechanism of clotting inhibition
caused by hydroxy coumarin-type anticoagulant rodieles is dependent on inhibition of
vitamin K epoxide or vitamin K reductases and iaftected by route of application. Therefore
specific repeat dose inhalation studies would motide any additional important information.
Furthermore, performing additional repeated dosdiss would contravene Directive
86/609/EC which militates against unnecessaryrgstsing animals.

4.7.1.3Repeated dose toxicity: dermal

A repeat dose dermal toxicity study is not avagablhe acute study (Gardner, 1986) showed
high dermal toxicity with a Lk value of 6.5 mg/kg bw for male and female ratbe Righly
toxic nature of the material is such that repedeunal administration is likely to cause severe
toxic effects at doses lower than those resultinggath following a single dose. The highly
cumulative nature of the material means that lodeeses, administered over several days, can
also be predicted to cause death. In all casdah tees caused by the specific pharmacological
action of the molecule, inducing fatal haemorrhagke mechanism of clotting inhibition
caused by hydroxy coumarin-type anticoagulant rodieles is dependent on inhibition of
vitamin K epoxide or vitamin K reductases and iaftected by route of application. Therefore
specific repeat dose dermal studies would not geany additional important information to
that obtained in repeated dose studies by theoué. Furthermore, performing additional
repeated dose studies would contravene Directil@088EC which militates against
unnecessary testing using animals.
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4.7.1.4Repeated dose toxicity: other routes

4.7.1.5Human information

Difethialone is manufactured in small quantitieshide and only one published case report
of difethialone intoxication has been found. Thggtians Alejandro Vasquez G. and Maria
de los Angeles Rodriguez S., reported an incidémtreva 22 year old man was admitted to a
hospital in Chile due to poisoning with a biocideguct named Rodilon (Vasquez and
Rodriguez, 2000). The patient had on three occasigthin a month spread Rodilon powder in
an attic without use of protective equipment. Afise he did not wash his hands. When
arriving in the hospital, his condition was life¢atening due to coagulation disorder.
Treatment with fresh plasma (until antidote waslatée) and the antidote Vitamin K was
successful. The concentration of difethialone sphoduct was not reported. However,
according to Liphatech, the company applying fahatisation of the compound/
manufacturing difethialone products (personal comication, 10 August 2004), the
formulation in the incident was a tracking powdentaining 2g/kg difethialone (or 0.2%
w/w).The concentration of active substance in pinceduct is much higher than the
concentration of active substance in products alkilin the EU (25 ppm difethialone or
0.0025% wiw).

A few cases of intoxications from occupational esyre to anticoagulants have been reported.

The working physicians responsible for the persbahthe manufacturing plant (producing
premix and end use products of difethialone) sit®&®7 did not encounter any signs of toxicity
in routine medical monitoring of staff (Anon, 2005)owever, a previous practitioner has
reported one case of intoxication due to nail gitiNo further information is available about
this case.

The closely related active substance warfarin legs lin use for many years as a rodenticide
and for treatment of thromboembolic diseases indnsnlt is used in stroke prevention, in
treatment of vascular heart disease, atrial vaptacement and deep vein thrombosis. For
stroke, valve replacement and heart disease, dariatilifelong’ i.e. the patient takes the drug
for the rest of their life. This may be severalatbes (Horton and Bushwick, 1999).

Dosing is individual with large interindividual vations. Adequate monitoring of the level of
anticoagulation is essential during the coursentitaagulant therapy because the
anticoagulant response to fixed dosages varies @individuals, and the safety and efficacy
of the drugs are dependent on maintaining the @agulant effect within a defined therapeutic
range.

Treatment is associated with increased risk ofdiggepisodes as the most common reported
side effect as well as e.g. skin necrosis and htemees in various organ . Bone protein
depletion is observed in female humans after l@ngrtanticoagulant treatment. Warfarin is
associated with the induction of developmental oratfaitions when taken as a therapeutic
agent during pregnancy (IPCS, 1995. Environmenéallth Criteria No. 175). Use during
pregnancy is consequently contraindicated.
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4.7.1.60ther relevant information

4.7.1.7Summary and discussion of repeated dose toxicity

The oral LOAELSs established in 90 day repeat dos#iess were 4 pg/kg bw/day in rats and
20 pg/kg bw/day in dogs. The mechanism of clotiimgbition caused by hydroxy coumarin-
type anticoagulant rodenticides is dependent omitndn of vitamin K epoxide or vitamin K
reductases and is unaffected by route of applica@dassification with T; R48/23/24/25 is
warranted based on the 90 day oral repeat dosatiodata plus extrapolation from the acute
data for the dermal and inhalation route of expesur

Setting specific lower concentration limits for s$#fication of preparations containing
difethialone for repeated dose toxicity is propobaded on the accumulative nature (long half
life in the liver) of the substance and the low LElAvalue.

4.7.1.8Summary and discussion of repeated dose toxicitynidings relevant for
classification according to DSD

Difethialone accumulates in the body and has a laifjlife in the liver (approximately 18
weeks). The oral LOAEL established in a 90 day atgxk dose study is as low as 4 pg/kg
bw/day in rats (based on haemorrhagic changesataetropsy) with a steep dose response
curve. All males fed 8 ug/kg bw/day were moribubhevaek 13, and doses of 16 pg/kg bw/day
and above resulted in the death of all animals.

4.7.1.9Comparison with criteria of repeated dose toxicityfindings relevant for
classification according to DSD

The oral LOAELSs established in the 90 day repeaeddudies in rats (4 pg/kg bw/day) is
approximately thousand times lower than the dosé for classification with T; R48/25, 5
mg/kg bw/day (Annex VI of the Dangerous Substantediive).

The mechanism of toxicity of the anticoagulant rtdedes (blocking the regeneration of
vitamin K) is unaffected by route of applicatioretite, classification for the dermal and
inhalation route of exposure was based on the 9@ repeat dose toxicity data plus
extrapolation from the acute dermal and inhalatishalies.

Specific concentration limits:

Setting specific lower concentration limits for s$#fication of preparations containing
difethialone for repeated dose toxicity is propobaded on the accumulative nature of the
substance (long half life in the liver) and the ID@AEL value and steep dose response curve.

An approach resembling (but not identical) to thethmod for setting SCLs for environmental
effects was chosen. The basis for both approasheesomparison of the cut off values for
classification with the effect levels with a resudtreduction of the general concentration limits
(GCL) defined in the Dangerous Preparation Direc{virective 99/45/EC). The general
concentration limit is 10% for T, R48 and 1% for Rd8/.

To avoid too many and narrow SCLs the number of S®@4s reduced by clustering narrow
SCLs (using a “preferred value approach”, the S€lfar Environmental effects). Hence, the
proposed specific concentration limits were:
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C > 0.025%j; T; R48/23/24/25
0.0025%=< C <0.025% Xn; R48/20/21/22

The actual value for the ratio (cut off value féagsification/effect level) is 1250.
In the proposal the GCLs have been reduced by 1/400

4.7.1.10 Conclusions on classification and labelling of remded dose toxicity findings
relevant for classification according to DSD

Classification with T; R48/23/24/25 is warranted®a on the 90 day oral repeat dose toxicity
data plus extrapolation from the acute data fordémenal and inhalation route of exposure.

Setting specific lower concentration limits for s$#fication of preparations containing
difethialone for repeated dose toxicity is propobaded on the accumulative nature (long half
life in the liver) of the substance and the low LEIAvalue.

C > 0.025%; T; R48/23/24/25
0.0025%=< C <0.025% Xn; R48/20/21/22

4.8  Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

4.8.1 Summary and discussion of repeated dose toxicitynflings relevant for
classification as STOT RE according to CLP Regulabin

See discussion in section 4.7

4.8.2 Comparison with criteria of repeated dose toxicityfindings relevant for
classification as STOT RE

Classification with STOT RE 1; H372 warranted basedhe findings in the 90 day oral
repeated dose study in rats.

The oral LOAELSs established in the 90 day repeaediudies in rats (4 pg/kg bw/day) is
approximately thousand times lower than the dosé for classification with STOT RE 1,
H372, i.e. 10 mg/kg bw/day.

The mechanism of toxicity of the anticoagulant rtdedes (blocking the regeneration of
vitamin K) is unaffected by route of applicatioremte, classification for the dermal and
inhalation route of exposure was based on the 9@ repeat dose toxicity data plus
extrapolation from the acute dermal and inhalatishalies.

Specific concentration limits:

The oral LOAEIlgrpt established in a 90 day repeated dose studylesvess 4 pg/kg bw/day in
rats (based on haemorrhagic changes seen at ngcvafisa steep dose response curve. All
males fed 8 pg/kg bw/day were moribund at weelkahd,doses of 16 pg/kg bw/day and above
resulted in the death of all animals.

SCLCa1=GE—\?1 ooy = 2004ma’kgbwiday g0 — 50490

10 mg/ kg bw/ day
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ED 0.004mg/ kg bw/ day 100%

SCLCaR =——[100% = = 0.004%
GV2 100mg/ kg bw/ day

ED - Effective Dose: LOAEL 0.004 mg/kg bw/day

GV1 - Guidance Value for category 1 according tdPAnnex |, Table 3.9.2:
10 mg/kg bw/day

GV2 - Guidance Value for category 2 according tdPAnnex |, Table 3.9.3:
100 mg/kg bw/day

According to the Guidance on the Application of @leP Criteria the resulting SCL should be
rounded down to the nearest preferred value (t,3),0esults in a SCLcatl of 0.02% and
SCLcat2 of 0.002% (ECHA, 2009. Guidance on the Agagion of the CLP Criteria, section
3.9.2.6.)

STOT RE 1 H372 above 0.02% and STOT RE 2 H373 lmtWe002% and 0.02%.

4.8.3 Conclusions on classification and labelling of reped dose toxicity findings
relevant for classification as STOT RE

Classification with STOT RE 1; H372 is warranteddx on the findings in the 90 day oral
repeated dose study in rats and extrapolation frenacute dermal and inhalational studies.

Specific concentration limits is proposed:
STOT RE 1 H372 above 0.02% and STOT RE 2 H373 BtWe002% and 0.02%.

TC-C&L conclusion on repeated dose toxicity
T; R48/23/24/25 was agreed by the TC C&L in Noven#@06 (ECBI/20/27, Rev. 1).

A classification in accordance with the draft CLBgRIlation (Regulation EC 1272/2008) wa
agreed at the TC C&L Meeting in May 2007 (STOT RE372)

Specific concentration limits (SCL) for repeatedgedoxicity for difethialone (according to th
Dangerous Substance Directive (Directive 67/548/gE@re agreed upon as proposed at tl
TC C&L Meeting in May 2007. Although the SCLs fafedhialone were agreed at the
meeting, the general discussion on setting SCLariicoagulant rodenticides is not finaliseq
Further comments were received in the Follow upopesind no common understanding wag
reached (cf. the final follow up sheet from thd laisthese meetings (FU V), distributed in
June 2008 (dated 29 May 2008)).

SCLs according to the CLP regulation Regulationl2Z2/2008 were not proposed.

U7

e
he

4.9  Germ cell mutagenicity (Mutagenicity)
4.9.1 Non-human information

4.9.1.1In vitro data
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Table 17./n vitro genotoxicity

Test system | Organism/ Concentrations Result Remark Reference
Method strain(s) tested
Guideline e ] =R
Bacterial S. typhimurium] 0.01, 0.05, 0.1, | Negative| Negative| No evidence of a significant | (Weill,
reverse TA 1535, 0.5,1and 5mg increase in the number of 1988a)
mutation test | TA 1537, per plate spontaneous mutations, eithefr
EPA 84-2 TA 98, with or without metabolic
TA 100, activation.
TA 1538

Mammalian | Whole blood |20 hr without Negative| Negative| No induced chromosomal (Murli,
chromosome | human activation: aberrations under conditions p1992a)
aberration test| lymphocytes | 0.5; 1.25; 2.5; 3.7% metabolic activation or non-
EPA 84-2a and 5 pg/ml activation. Difethialone

30 hr without considered negative for

activation: mutagenicity.

iooi 7.58 and Colony death evident at doseg

.1 pg/mi . X
0 hr with in excess of 299 pg/ml in the
. presence of S9 (20 hr assay),

activation: . .

45: 60: 150: 299: No results obtained in the 30 hr

449 and 598 pg/n assay due to cell death.

30 hr with

activation:

302; 453 and

604 pg/ml
Mammalian | Chinese Prelim study: 0, | Negative| Negative| Difethialone did not induce | (Weill,
cell gene hamster ovary | 0.5, 1.0, 5.0, 10, mutagenic effects in CHO cel|s1988b)
mutation test | (CHO) 50, 100, 500 and at the HGPRT locus either in
EPA 84-4 1000 pg/mi the presence or absence of

1% main study: 0, metabolic activation.

5, 10, 50, 100 and High concentrations>(50

200 pg/ml pa/ml) were found to be

2" main study: 0, cytotoxic.

5, 10, 50, 100, 150

and 200 pg/ml




CLH REPORT FOR DIFETHIALONE

4.9.1.2In vivo data

Table 18./n vivo genotoxicity

Type of test | Species Frequency of| Sampling | Dose | Results Remarks Reference
Method/ Strain application |[times levels
Guideline Sex

no/group
Bone marrow| Mouse 3 days 24 hours |20 No induced increase| No induced | (Murli,
mutagenicity | ICR consecutively| after the [ mg/kg | in micronucleated | significant 1992b and
EPA 84-2b |15 male last dose | bw polychromatic increase in 1992c¢)

15 female in erythrocytes in micronuclei in

the dose comparison with the | bone marrow

group. vehicle control. polychromatic

5 male Positive control erythrocytes.

5 female for significantly Negative

micronucleus increased the numbamouse

bioassay of micronucleated | micronucleus

cells in both sexes
confirming method

sensitivity.

test.

Results forin vitro bacterial gene mutatiom vitro cytogenicity in mammalian cells and
vitro mammalian cell gene mutation te8fgeill, 1988a, Murli, 1992a, Weill 1988b) were
negative. The mouse micronucleus test (Murli 1982t 1992c ) was also negative.

In toxicokinetic studies faecal elimination of uaciged Difethialone accounted for
approximately 90% of administered dose. No ideahie metabolites of concern were found in
the remaining fraction (see 4.1. Toxicokinetics).

4.9.2 Human information

No data

4.9.3 Other relevant information

No data

4.9.4 Summary and discussion of mutagenicity

Results forin vitro bacterial gene mutatiom vitro cytogenicity in mammalian cells and
vitro mammalian cell gene mutation tests as weilhagvo mouse micronucleus test were all

negative.

4.9.5 Comparison with criteria

Results for three vitro and onen vivo genotoxicity studies were all negative. Hencdgoa
for classification is not met.

4.9.6 Conclusions on classification and labelling

Difethialone does not fulfil the EU criteria foradsification as a mutagenic substance.
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TC-C&L conclusion on mutagenicity

TC C&L concluded in November 2006 (ECBI/20/07, Rgvhat classification for
mutagenicity was not required.

4.10 Carcinogenicity

Carcinogenicity and long-term toxicity studies aot available. Difethialone is structurally
and functionally almost similar to the molecule faan at the functional coumarin (left-hand)
end of the molecule.

Figure 2. Comparison between the structure of difétialone and warfarin

0._0
=
: \,/ ic»-chzcooH3

OH

Br

difethialone warfarin

The molecules both have significant structural Eirty to the forms of vitamin K shown in
Figure 1. It can be seen that this structurallanmity is responsible for the ability to interfere
with i.e. block the enzymes used to regeneratenwitd. The major differences in the active
substances lie in the ‘tail’, which has varying s of lipophilicity. There is long term
experience in humans with warfarin, widely usedrmti-clotting therapy in humans.lIts
therapeutic use is described in more detail in Repeated dose toxicity. There is no indication
of any higher incidence of cancer in humans folluyliong term warfarin therapy (IPCS, 1995
Environmental Health Criteria 175).

Evidence is presented to show that it would ngbdssible to perform a meaningful long-term
study in any species because of the accumulatitegenand high toxicity of the active
substance. Furthermore, so-called antidotal treatmeuld not actually expose the target
organ (the liver) to the active substance, studigsarginally less-susceptible non-rodent
species would mean that the study would have imbessibly large to have a statistical
chance of detecting any increase in tumours, th@a9Gstudy in rats showed no indications of
either hyperplasia or hypertrophy (which could léation-genotoxic carcinogenesis) at near-
term lethal levels of administration and the mutagéy studies were negative (Competent
Authority Report on difethialone, Document Ill-Ae&ion 6.5-01/ 6.7-01).
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4.10.1 Non-human information

Carcinogenicity and long-term toxicity studies aot available.

4.10.2 Human information

See introduction
4.10.3 Other relevant information
4.10.4 Summary and discussion of carcinogenicity

4.10.5 Comparison with criteria

Based on the available data, no classificationcécinogenicity seems to be warranted for
difethialone.

4.10.6 Conclusions on classification and labelling

Based on the available data, no classificationctcinogenicity for difethialone seems to be
warranted.

TC-C&L conclusion on carcinogenicity

TC C&L concluded in November 2006 (ECBI/20/07, Rgwvhat classification for
carcinogenicity was not required.

4.11 Toxicity for reproduction
4.11.1 Effects on fertility

4.11.1.1 Non-human information

One or two generation studies are not availablelfiethialone Testing anticoagulant
substances in multi-generation studies is assatwitd practical difficulties related to the fact
that several events in the reproductive cycle ase@ated with incidental or inevitable
haemorrhage.

The short-term studies (up to 90-days duratiomaia and dogs have shown no adverse effects
on the reproductive organs (macroscopic conditogan weight analysis and histology).

However, doses were low and the function of theagpctive organs was not examined. Thus,
based on short term studies, it cannot be concltitedhere are no effects on fertilty.

Warfarin, another well known coumarin derivate wite same chemically active group as
difethialone is not classified as toxic to ferilit
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4.11.1.2 Human information

Difethialone is structurally and functionally almi@smilar to the molecule warfarin at the
functional coumarin (left-hand) end of the molecMéarfarin is not classified as toxic to
fertility. While the traditional use of Warfarin fidbeen associated with heart and blood
disorders in the elderly, there is a significartad of patients, both male and female, of
reproductive age with conditions such as mitraleakplacement or deep vein thrombosis
(DVT). There have been no indications of any asl@ffects on human fertility (i.e. mating
performance) of either sex undergoing treatmert astticoagulants (IPCS, 1995.
Environmental Health Criteria, No. 175).

However difethialone may be more poté&econd-generation anticoagulants are stronger

vitamine-K antagonists than warfarin; the dissacrabf enzyme /inhibitor complexes is

expected to be extremely low (IPCS, 1995. EnviraimaleHealth Criteria, No. 175) and have
effects on fertility that are not foreseen by cresading warfarin data.

4.11.2 Developmental toxicity

4.11.2.1 Non-human information

Table 19. Summary table of relevant developmentabxicity studies

Route of | Test type | Species |[Exposure|Dose | Critical NOAEL [NOAEL Reference
exposure| Method Strain Period effects maternal |teratogeni
Guideline |Sex dams toxicity city
no/group fetuses embryo
toxicity
Oral Preliminary| Rat 12 doses 10, 10, | Death occurred in the |30 pg/kg |>70 pg/kg| (Briffaux,
EPA 83-3 |[ICO OFA [Day 6 to |20, 30, | high dose group and | bw per bw per 1985a)
Sprague- | 17 50 or |overt clinical signs of | day day(
Dawley 70 pg/ | toxicity evident at 50
Female kg bw | pg/kg bw per day
5 per per day| among dams.
group No signs of embryo
toxicity or macroscopi
evidence of
teratogenicity.
Oral EPA 83-3 | Rat 12 doses 10, 12.5,| No mortalities or >50 pg/kg | >50 pg/kg | (Briffaux,
ICO OFA [ Day 6 to |25.0 or| clinical signs of bw per bw per 1986a)
Sprague- | 17 50.0 ug reaction following day day
Dawley /kg bw | dosing with control or
Female per day| three doses at 12.5, 25
25 per or 50 pug/kg bw per day
group among dams.

No adverse effect on
foetus. Number of live

foetuses, average littef

weights and sex ratio
showed no treatment
related changes.
Examination of entire
foetus and of organs
and skeleton revealed
no treatment-related
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Route of | Test type |Species |[Exposure|Dose | Critical NOAEL |[NOAEL Reference
exposure| Method Strain Period effects maternal |teratogeni
Guideline | Sex dams toxicity city
no/group fetuses embryo
toxicity

changes in the
incidence of
teratogenic indicators.

Oral Preliminary| Rabbit 12 doses 10, 0.5, | Deaths occurred inthe 4 pg/kg | >8 pug/kg | (Briffaux,
EPA 83-3 | Hybrid Day 6to | 2.0, two highest dose bw per bw per 1985b)
Albino 17 4.0, 6.0[ groups among the day day
5 or dams and abortions
pregnant 8.0 pg/| were also noted in
animals kg bw | these two groups but
per group per day| there were no signs of

maternal toxicity at
doses of 4 pg/kg
bw/day or lower.

No signs of embryo

toxicity or macroscopi
evidence of teratology
were seen at any dosq

level.
Oral EPA 83-3 | Rabbit |14 doses {0, 1.25,/ No maternal or foetal |>5 ug/kg |>5 ug/kg | (Briffaux,
Hybrid Day 6 to | 2.50 or | toxicity and no bw per bw per 1986b)
Albino 19 5.00 ug teratogenic effects on | day day
Female /kg bw | the foetus were
18 per per day| observed.
group
Oral EPA 83-3 | Rabbit |13 dosest0, 2.5, | Maternal toxicity (fatal| 5 pg/kg | >10 pg/kg| (Tyl et al.
New Day 7 to | 5.0, haemorrhage) was bw per bw per 1994)
Zealand |19 10.0 or| evident at 10 pg/kg |day day
White 20.0 pg bw/day and above.
Egrgglre i)kgr kév;’y No_e_mbryofoetal
group toxicity and no N
developmental toxicity
indicative of
teratogenicity at any
dose level.

Difethialone and other coumarin derivates includivagfarin have the same chemically active
group and the same mode of action, leading to witagn(vitamin K hydroquinone) deficiency
(see figure 1). It is clear from several studied thtamin K is essential for clotting proteins in
the liver, however, extrahepatic tissues/organs<atilage, bone and the nervous system also
contain vitamin K dependent proteins. One wouldcgrdte that similar health effects occur
following exposure to various coumarin derivateswdver, the potency of the different
substances may differ.

Warfarin is a well documented human teratogen. dpeutic use of warfarin in the first
trimester is associated with a characteristic emayhy called the “fetal warfarin syndrome”.
The available data indicate a risk for classicatfaren embryopathy due to warfarin treatment
in the sensitive period (first trimester) of 4%atale to the number of pregnancies. The




CLH REPORT FOR DIFETHIALONE

syndrome is characterised by skeleton anomalies.nidst common consistent feature is a
hypoplastic nose with a depressed or narrowed thasigle causing respiratory distress. Other
common bony abnormalities are observed in the axidlappendicular skeleton where the
most prominent being radiological stippling, pautarly of the vertebral column and most
dramatically in the lumbosacral area. Kryphoscaiogbnormal skull development, and
brachydactyly (unusually short fingers and toesehaeen irregularly observed. Other,
nonskeletal abnormalities reported in associatith the syndrome include opthalmological
malformations, developmental delay, low birth weifgremature birth), mental retardation,
nail hypoplasia, hypotonia, ear anomalies, hyperigh, excessive haemorrhage and death.
Similar effects have also been observed follownegtinent with other coumarins;
acenocoumarol, phenindione and phenprocoumon (Maid Schardein, 2007, Ville et al.,
1993).

Warfarin and other rodenticides have been discuas&dchnical meetings on Biocides.
During these discussions it was realised that cotveal developmental toxicity tests on
rodenticide anticoagulants were difficult to penfoand interpret, and it was suggested by the
Rapporteurs to perform a read-across of develophnticity data from warfarin, already
classified as a human developmental toxicant inr Régt 1; R61. In 2006 a Specialist Expert
group discussed the issue of read-across from wafta developmental toxicity and came to
the following conclusion (ECBI/51/07):

“Warfarin is an established human teratogen classifas Repr. Cat. 1; R61. It is uncertain
whether teratogenicity of warfarin can be detedtegdre-natal developmental toxicity studies
(including OECD guideline 414). The teratogenic heusm of warfarin is likely to involve
maternal Vitamin K depletion and/or direct effeatsembryo/foetus via transplacental
exposure. Given the vitamin K inhibition, thereagcern that other anti-vitamin K (AVK)
compounds could cause similar teratogenic effestwarfarin in humans.

The other AVK rodenticides have not shown teratimgefifiects in conventional rat and rabbit
developmental studies and there is no data in hem@iven the uncertainties surrounding the
ability of standard pre-natal developmental toxicstudies to detect warfarin teratogenicity the
predictive values to humans of these studies isrtena.

On the basis of currently available data, there ageconvincing arguments that other AVKs
including the second generation compounds coulgass the placenta. Both the mechanism
of action and the possible placental passage grasaon for concern of possible teratogenicity
in humans.

Considering the available information the Specedi€xperts unanimously agreed that the
AVK rodenticides should collectively be regardedhaman teratogens. Therefore the other
AVK rodenticides should be classified as Repr. CaR61.”

Based on the opinion of the Specialised ExpertsT#chnical Committee for Classification
and Labelling (TC C&L) agreed with R61: howeverpReCat. 1 or Cat. 2 was still under
discussion (for difethialone no human data exist @mmal data were negative).

As industry did not agree with a simple read-acfom® the classification of warfarin, further
rat studies on developmental toxicfECD 414 guideline studyf warfarin and on placental
transfer of warfarin and flocoumafen have been aotetl by the industry as a follow-up to the
TC C&L discussions.

The study on placental transfer of warfarin anddleamafen was evaluated by the Netherlands
and included in the CLH report on flocoumafen. Shely demonstrates that flocoumafen
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(which has a structure and molecular weight simdadifethialone), like warfarin, is able to
pass the placenta (for further information on ttuelg. See CLH report on flocoumafen, ref.
Johnson, 2009). It is not possible however to gtatively extrapolate data on foetal exposure
between the AVK rodenticides.

Results from the OECD 414 guideline study with \&drf is summarised below.
Table 20. Summary of the OECD 414 guideline studyith warfarin sodium:

Reference/ : Kubaszky (2009) Exposure : day6-15 (TP 1)

notifier day 6-19 (TP 2)

Type of study | : Teratogenicity Doses :0,0.125, 0.150, 0.200, 0.250

mg/kg bw per day

Year of . 2007 Vehicle . aqueous CMC

execution

Test substancq : Warfarin sodium GLP statemen{ : Yes

Route : Oral by gavage Guideline . OECD 414

Species . Rat Crl:(Wi) BR-Wistar | Acceptability | : Yes

Group size : 25 dams per group, excf NOAEL : 0.125 mg/kg bw per day
high dose group 12 NOAELgey : <0.125 mg/kg bw per day
dams/group

The study was performed according to OECD 414 dunieleThere were two treatment
regimens. In the first group (TP1) the sperm pesifemales were exposed to warfarin from
day 6-15 post coitum (i.e. during the period ofasrggenese according to the old guideline)
and the second group from day 6-19 post coitunatfirent according to the new guideline
(2001)). One deviation from the guideline was thaigh dose group (0.250 mg/kg bw/day)
was added after the other groups had started wignoextra control group. This dose group
was included to demonstrate clear maternal toxicity

Warfarin caused adverse effect in dams at doséslev®.150 mg/kg bw/day and higher, in a
dose related manner. These effects included pittiere paleness, reduced activity, internal
haemorrhage and open vaginal orifice. Treatmentagasciated with increased incidence of
maternal death and bleeding from the vagina, wattropsy findings of blood in the uterus.

The incidences of external and visceral foetal raemages were higher in all treated groups
compared to the controls (although not in a dotsted manner), and this effect is most
probably caused by the anticoagulant effect of ararf

Cataracts (malformation) were found in one aniniahe 0.200 mg/kg TP1 dose group, and in
all dose groups (except in the control group anal260 mg/kg) of the TP2 dose group.

No other clear indications of malformations wersarved. From the litter data that were
included in the evaluation of the study, there weseclear indications of skeletal abnormalities
related to the treatment with warfarin. Howevere tditter of the 0.150 mg/kg TP1 treatment
group (which was excluded from statistical analyked 4 of 7 foetuses with short nose and
wide frontal bone at external examination. Skelet@mination was performed on two of these
foetuses and the malformations were confirmed.

The findings from this study show that warfarinuicds cataracts and haemorrhages. Hence,
based on this study warfarin should be considesdédratogenic in rats. The incidence of
possible other teratogenic effects which are smeicifhumans, like skull malformations, are
not convincingly seen in this rat study.
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Although the study is conducted according to theCOEjuideline 414, if has some limitation
that should be addressed:

- A high-dose group was added several weeks aftesténeof the study in order to
demonstrate maternal toxicity. No extra controlugravas added together with this
group.

- The intervals between the doses are very smalb$é tevels within a factor of 2), and
thus dose-related effects are difficult to detect.

With regard to the doubt expressed by the Speedlsxperts whether the standard OECD 414
test can detect coumarin-specific developmentakcésf this new study shows that some of the
developmental effects induced in humans by warfarénalso detectable in rats, but others are
not.

Difethialone has not caused any observed teratogefacts in the animal studies summarised
in this report. However, difethialone and warfanewe a similar chemical structure resembling
vitamin K (see figure 1 and 2). Both substanceghinthe vitamin K (epoxide) reductase
complex which mainly results in effects on coagolaiand bone formation. The same
mechanism is also considered relevant for the dpweéntal effects of warfarin in humans and
in the OECD 414 developmental study with rats. Basethis it is likely that also difethialone
would induce similar developmental effects as warfd the foetuses were exposed at relevant
concentrations.

Based on warfarin data, human foetuses seem taubk more vulnerable to vitamin K
deficiency than rodent foetuses (Howe and Web%894). This may be related to the fact that
human foetuses have very low blood vitamin-K cotegions, with a mid-gestation mean
value of 30 pg/ml and a maternal level of 395 pgbumpared with plasma levels of 8,600
pa/ml in 20 day rat foetuses and maternal rat feg€R2,000 pg/ml (Howe and Webster,1990,
ref. Mandelbrot, L. et al. 1988, Guillaumont, Med al. 1988). In humans this 13 times
difference in vitamin K level between mother andtis may explain why teratogenic effects
are observed in foetuses at dose levels that atexio to the mother. In contrast, the
difference in vitamin K levels is only 2.5 betwemother and foetus in the rat. Hence, the dose
causing adverse effects in the foetus are modyliteser to the maternal lethal dose in rats
than in humans. It should be noted that in the OBC®D guideline study with warfarin the
interval between the dose levels is very smallogedevels are chosen within a factor 2. It can
not be excluded that similar developmental effeasld have been observed in an OECD 414
guideline study with difethialone if the dosingtbé compound had been closer to the dose
toxic to the mother. It should be noted that in@€CD 414 guideline study with difethialone
in rat no maternal toxicity was observed at thénbgl dose administered, and this may explain
the negative findings. Also difethialone is far m@otent than warfarin, which indicates an
even steeper dose response curve. Our concerat ithehanimal studies performed with
difethialone have not been conducted within thevaht dose range and that the smaller
difference in vitamin K levels between the dam #relfoetus in rats makes it difficult to detect
teratogenic effects using the conventional develamal toxicity tests in rodents (as OECD
Test guideline 414), at least for the more potéhe anticoagulant rodenticides.

The elimination of difethialone is shown to be faaces as unchanged parent material whereas
warfarin is metabolised extensively in liver (predoantly by hydroxylation) to compounds of
either non- or clearly decreased anticoagulanviagtiThe excretion is mainly urinary
(Competent authority report on warfarin under dikec98/8/EC, 2009).
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Effects on or via lactation

The amount of difethialone transferred to milk ikaown. No human data are available.
Neither two-generation study in rats nor other msiavith follow-up of off-spring (F1) after
maternal exposure to difethialone has been perforimihough difethialone has a high
lipophilicity which may indicate that it has a pot&l to be transferred to milk, no conclusion
can be drawn from the available information, anctlassification is proposed.

4.11.2.2 Human information

No specific human data on difethialone and repriottyx
See information on warfarin (animal and human daiemmented in the same section) in
section 4.11.2.1

4.11.3 Other relevant information

4.11.4 Summary and discussion of reproductive toxicity

Fertility

One and two generation studies are not availabldifethialone. No effects on the
reproductive organs were reported in short-terrdietu Warfarin, another well known
coumarin derivate with theame chemically active group as difethialone isatesified as
toxic to fertility. Based on the available data,atassification for effects on fertility for
difethialone seems to be warranted.

Development

Difethialone did not cause any observed teratogeffécts in the experimental animal studies.
In human foetuses the vitamin K level in blood 3stitnes lower than in the mother, while for
the rat this difference is only 2.5. Hence, the-aithmin K dose causing adverse effects in rat
foetuses are most likely closer to the maternablletiose than in humans. Whereas maternal
toxicity (fatal haemorrhage) was observed in rabhitlies with difethialone, no maternal
toxicity was observed in the OECD 414 study in (ataternal toxicity was only observed in
the preliminary study).

It should be noted that in the positive OECD 41#lgline study with warfarin the intervals
between the dose levels are very small: 4 dosésleve chosen within a factor 2. Difethialone
is far more potent than warfarin, which indicataseaen steeper dose response curve. It can
not be excluded that teratogenic effects would HBaen observed for difethialone if the dosing
of the compound had been closer to the dose toxitet mother.

Due to the difficulties in the design of an optinstidy protocol for the detection of potentially
teratogenic effects following exposure to difetbrad, no clear conclusion can be drawn from
these studies.

Warfarin, a well documented human teratogen, isstfi@d as a reproductive toxicant (Repr.
Cat 1; R61 - Repr. 1A H360D). Since difethialone tlee same chemically active group and
the same well-known mode of action by which warfarxauses teratogenicity in humans and in
experimental animals (through vitamin K hydroquieateficiency), classification of
difethialone for developmental toxicity with Ref@at. 1; R61 (Directive 67/548/EEC) and
Repr. 1A H360D (Regulation EC 1272/2008) similawirfarin, should be considered.
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Effects on or via lactation

The amount of difethialone transferred to milk mkoown. Although difethialone has a high
lipophilicity which may indicate that it has a potil to be transferred to milk, no conclusion
can be drawn from the available information anctlassification is proposed.

4.11.5 Comparison with criteria

Fertility
Based on the available data, no classificatioreffacts on fertility for difethialone seems to be
warranted.

Development
Difethialone did not cause any observed teratogeffécts in the experimental animal studies.
Due to the difficulties in the design of an optinstidy protocol for the detection of potentially
teratogenic effects following exposure to difetbred, no clear conclusion can be drawn from
these studies.

Warfarin, a well documented human teratogen, isstfi@d as a reproductive toxicant (Repr.
Cat 1; R61 - Repr. 1A H360D). Since difethialone tlee same chemically active group and
the same well-known mode of action by which warfaxauses teratogenicity in humans and in
experimental animals, classification of difethiaddior developmental toxicity similar to
warfarin, should be considered.

Effects on or via lactation
No conclusion can be drawn from the available imiation, and no classification is proposed.

Specific concentration limits

Potential developmental effects of difethialone lddoe expected at very low doses, and the
possibility of setting specific concentration lisifor reprotoxicity should therefore be
considered - using the newly developed guidancemeat for setting specific concentration
limits (SCL) for reproductive toxicants within tigdLP regulation.

However, it is recognized that a potency evaluasorery difficult where the classification for
reprotoxicity is based on read across from othbstunces, and no direct estimate of the
reproductive toxicity potency is possible.

4.11.6 Conclusions on classification and labelling

Difethialone did not cause any observed teratogeifiécts in experimental animal studies.
However, due to the difficulties in the design ofaptimal study protocol for the detection of
potentially teratogenic effects following expostoalifethialone, no clear conclusion can be
drawn from these studies.

Since difethialone has the same chemically actieegand the same well-known mode of
action by which warfarin causes teratogenicity umians and in experimental animals (through
vitamin K hydroquinone deficiency), classificatiohdifethialone for developmental toxicity
with Repr. Cat. 1; R61 (Directive 67/548/EEC) arepR 1A H360D (Regulation EC
1272/2008) similar to warfarin, should be considere

Potential developmental effects of difethialone lddoe expected at very low doses, and the
possibility of setting specific concentration lisifor reprotoxicity should therefore be
explored.
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No classification for effects on fertility or effiscon or via lactation is proposed.

SE and TC-C&L conclusion on reprotoxicity

The Specialised Experts for Reproductive Toxiciamnimously recommended that the
anticoagulant rodenticides should collectively égarded as humadaratogensand be
classified as Repr. Cat. 1; R61 (read across framiann) (September 2006,
ECBI/121/06, ECBI/51/07).

At the TC C&L Meeting in November 2006, a provisibclassification with R61 was
agreed, but without a final decision on the catggombe used (Repr. Cat 1 or Repr. Cat
2). Member States were invited to react in writthging the follow-up period with
arguments for the relevance to read across frorfavar

In May 2007 the provisional classification for refoxicity was not confirmed. The TC

C&L decided to await results from further studiesamticoagulant rodenticides (i.e. ngw
rat data on developmental toxicity of warfarin (OQE@14 study) and placental transfer
of warfarin and flocoumafenpefore finalising the discussion on reprotoxicityhe
intention was to ask the Specialised Experts omm th@nion on the new data, followed
by a final written procedure in the TC C&L. Howeyeéhe studies were not made
available in the follow up period, and no final &an on classification for reprotoxicity
could be made.

412 Other effects
4.12.1 Non-human information

4.12.1.1 Neurotoxicity

Difethialone was investigated, in various screeniests (Depin and Chavernac, 1986), for
potential pharmacological activity other than itsolvn anticoagulant properties. Specifically,
the following endpoints were investigated: antiaadji activity in vivo or in vitro;
antihypertensive activity; sedative activity, @otvulsant activity; antidepressant activity;
antispasmodic activity in a variety af vitro tests; analgesic, anti-inflammatory or gastric
antiacid activity. The absence of sedative agtivanticonvulsant activity, antidepressant
activity and the absence of any clinical signs adent and dog toxicity tests support the
conclusion that difethialone shows no neurotoxiecs..

4.12.1.2 Immunotoxicity
No data

4.12.1.3 Specific investigations: other studies

Studies have been performed to investigate antitte@ment of intoxicated rats or dogs.
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Two non-guideline studies in dogs demonstratecetfeet of antidotal vitamin K1 therapy
(phytomenadione) following single lethal doses itdttiialone (Lorgue and Mally, 1985 and
Markewicz, 1991b).

In one of the studies (Markewicz, 1991b), beaglgsdeere exposed to a single lethal dose of
difethialone of 40 mg/kg bw. The exposure produgeatgnificant increase in prothrombin
times and clinical signs including evidence of aduemorrhagic toxicity (increased
prothrombin times) within one or two days of exp@suBy day 3 when prothrombin times had
increased three fold, the effects were consideraximmal for allowing recovery, and the
antidote was administered. After an initial andpbtyc/hypersensitivity response to
intravenous infusion of vitamin Kthere was a rapid reduction, to near pre-treathesets, for
prothrombin times. Administration of oral antid@tiel0 mg/kg bw/day for the following week
held prothrombin times fairly constant at nearlymal levels, but reduction of the antidote
dose to 5 mg/kg bw/day resulted in some increasetthfombin times. The antidotal treatment
continued to day 30 when prothrombin times hadntedeto pre-treatment levels. It was
concluded that vitamin Kwas an effective antidote following overexposurelifethialone

when administered in conjunction with monitoringpebthrombin time and signs of
haemorrhage. This conclusion is supported by figslin the other study (Lorgue and Mally,
1985) in which beagle dogs were exposed to 20 0migrkg bw of difethialone. The
administration of vitamin K1 by IV injection follogd by supportive oral administration for 7
or 8 days resulted in rapid and definitive recovafrthe animals.

In another study in rats (25 ppm end use prodwegas a diet replacement for 1, 2 or 3 days)
antidotal treatment was successful following 24rtexposure but less successful with longer
periods of exposure (the majority of rats diedradi@ or 72 hours exposure to difethialone)
(Markewicz , 1991a, see also 4.7.1.1).

4.12.1.4 Human information

No data

4.12.2 Summary and discussion
Difethialone showed no neurotoxic effects in vasi@greening tests for potential
pharmacological activity.

4.12.3 Comparison with criteria

4.12.4 Conclusions on classification and labelling

Difethialone showed no neurotoxic effects in vasi@areening tests for potential
pharmacological activity. No classification warraht
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5 ENVIRONMENTAL HAZARD ASSESSMENT
5.1 Degradation

5.1.1 Stability

No data available

5.1.2 Biodegradation
Not readily biodegradable:

Degradation in 10 days: < 6 %
Degradation in 28 days: < 6 %

Test method: ISO 14593 (equivalent to OECD 301B; B€&adspace test)
ReferenceDaniel and Swarbrick, 2003a

Deficiencies: The nominal concentration of difetbree was 29 mg/L, which is above the water
solubility of difethialone. However, assuming a nmaxm dissolved concentration of
difethialone at its water solubility, it can betsththat no biodegradation occurred. The high
nominal concentration of difethialone is not sugggbt have influenced the outcome of the
test.

The test was not conducted with a toxicity contkbdwever, a respiration inhibition test with

activated sludge was also conducted with difetm@l@showing no effects up to 100 mg/L test
substance concentration. It can therefore be cdedluthat difethialone would not have

inhibited biodegradation in this biodegradatiort.tes

Other degradation studies:

* Hydrolysis at pH 7 at 25 °C: DT50 = 175 days (1% 2legradation after 30 days)
Reference: Spare, 1986

* Photolysis at pH 7 at 12°C: DT50 = between 20 éhdéutes
Reference: Spare, 1987a and Lynn et al., 2003

* Anaerobic biodegradation in STP < 5 % degradatftar &3 days
ReferenceDaniel and Swarbrick, 2003b

» Aerobic degradation in soil at 12°C: DT50 = betwdéi and 976 days
Reference: Spare, 1987b
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5.1.3 Summary and discussion of degradation

Difethialone is neither aerobically nor anaerobichiodegradable in sewage treatment plants.
It is not considered readily biodegradable. Difelibme is slowly degraded in soil under aerobic
conditions with a mean half-life of 635 days at@2°

5.2 Environmental distribution

5.2.1 Adsorption/Desorption

Difethialone is strongly and rapidly adsorbed tal.sbhe Freundlich sorption coefficient
normalised for organic carbon content was more tharl® mL/g. This indicates difethialone
as non-mobile in soil.

5.2.2 Volatilisation

Due to the low vapour pressure (< 1.33 * ®a) and the low Henry's law constant (< 1.8 x
10-2 Pa mmol™) difethialone is not expected to volatilise fronilsind water to air.

5.2.3 Distribution modelling

Not available.
5.3  Aguatic Bioaccumulation
5.3.1 Aquatic bioaccumulation

5.3.1.1Bioaccumulation estimation

As the exposure of fish to difethialone from the wé$ rodenticide products is expected to be
insignificant, a bioconcentration study was not sidared necessary. According to the
Technical Guidance Document on Risk Assessment,, Tl&lropean Commission, 2003) the
BCF for fish can be predicted from the relationshgiween Pow and BCF in cases where
measured BCF values are not available. For sulbetantth a log Pow higher than 6, a
parabolic equation is suggested (equation 75 iT @B, part II):

BCFish = — 0.20 * log PoW+ 2.74 * log Pow — 4.72
The resulting estimated B for difethialone is 39974, based on the measugdPlow of
6.29.
5.3.1.2Measured bioaccumulation data

No data available.

5.3.2 Summary and discussion of aquatic bioaccumulation

Based on the measured log Pow and the calculatdel fBGor difethialone is assumed to
bioaccumulate in aquatic species.
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5.4

5.4.1

Aquatic toxicity

Fish

5.4.1.1Short-term toxicity to fish

96 h LG = 0.051 mg/L Oncorhynchus mykiss)
(NOEC at 96 h = 0.022 mg/L)
ReferenceSuprenant and Nicholson, 1986b

Deficiencies: Static conditions, nominal concemntrad, fall in dissolved oxygen
concentration below 60 %.

The dissolved oxygen concentration was 57 to 866tvéver, it was less than 60%
only in two test vessels at 72 to 96 hours. ThecteKects of difethialone occur already
after 24/48 hours and hence the decrease in oxym@ent after 72 to 96 hours is not
considered to have affected the outcome of the test

Concentrations were not measured during the tesé © the relatively low water
solubility of difethialone (0.39 mg/L) and the highg Pow (6.29) test concentrations
may have dropped during the study due to adsorggboglassware. Maybe an even
lower LC50 would have been achieved in semi-sw@tilow-through tests. However,
test concentrations in another fish test, resulim@ LC50 of < 0.15 mg/L, were
measured analytically and showed recovery ratesdset 74 and 90 % after 24 hours.

5.4.1.2Long-term toxicity to fish

5.4.2

No studies on chronic toxicity to fish are avaibl

Aquatic invertebrates

5.4.2.1Short-term toxicity to aquatic invertebrates

24 h EGo > 0.005 mg/L; 48 h E& = 0.0044 mg/L Daphnia Magna)
(NOEC at 48 h = 0.0030 mg/L)

ReferenceSuprenant and Nicholson, 1986a

Deficiencies: Static conditions, nominal concenmbras

Due to the relatively low water solubility and thegh log Pow of the substance test
concentrations may have dropped during the duratiothe study. Maybe an even
lower EGo would have been achieved in semi-static or flovetlgh tests However,
analytical measurements in another test with fiske(above) show recovery rates
between 74 and 90 % after 24 hours. The effectifethilalone onDaphnia magnan
this test already occurs after 24 hours (45 % imhtplafter 24 hours, 70 % after 48
hours at 5 pg/L test concentration). A further gassdecline in test substance
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concentration from 24 to 48 hours is not considesgghificant enough to have
influenced the outcome of the test.

5.4.2.2Long-term toxicity to aquatic invertebrates

5.4.3

5.4.4

5.5

No studies on chronic toxicity to aquatic inverteies are available

Algae and aquatic plants
72 h ErGo > 0.18 mg/L (72 h Eb& = 65 mg/L)
72 h NOEC = 0.032 mg/L
SpeciesSelenastrum capricornutum
ReferenceSwarbrick, 2003

Deficiencies: Nominal concentrations in the stuaiyty the two highest test
concentrations were measured analytically in arrezt stability control.

The measurements of the test concentrations waiducted in an external stability
control, not in the test media with algae itseHisTstability control had been stored
deep-frozen for 16 month before analysing it. Cotred¢ions of difethialone were
below the limit of detection (0.13 mg/L) both ah& 0 hours and 72 hours. Therefore
these measurements cannot be regarded represetitatitais test.

Difethialone is photo-labile and has a strong agison tendency, and it can therefore
be assumed that exposure concentrations were evablg lower than nominal
concentrations. However, this has no influencehenenvironmental classification and
labelling of difethialone as both fish aBéphnia magndave L/EGg values below

1 mg/L.

Difethialone is not a highly coloured substance.

Other aquatic organisms (including sediment)

No data available.

Toxicity to terrestrial organisms

Earthworms: LG > 252 mg/kg wwt

ReferenceHughes and Paterson, 2003

Birds: 30 days Lk (Bobwhite quail) = 0.264 mg/kg bw (acute oral)
ReferenceFletcher 1988a

30 days LG (Bobwhite quail) = 0.56 mg/kg food (short termtdry, 5 days feeding)
Referencefletcher, 1988b
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No other studies with terrestrial organisms, eighér plants or bees, are available.

5.6  Comparison with criteria for environmental hazards (sections 5.1 — 5.4)

The acute toxicity towards aquatic organisms ismg/L withDaphnia magnaeing the most
sensitive organism (48hours kG 4.4 pg/L). Difethialone is not readily biodegadte and
has a log Pow of 6.29 which is above the cut offoth the DSD (log Pow 3) and the CLP
Regulation (log Pow 4).

5.7  Conclusions on classification and labelling for enkxonmental hazards (sections
5.1 —5.4)

An environmental classification with N; R50-53 “Wetioxic to aquatic organisms, may cause
long-term adverse effects in aquatic environmeste/arranted. The acute toxicity towards
aquatic organisms is 1 mg/L.Daphnia magnavas the most sensitive organism with a
48hours EG of 4.4 ug/L. Difethialone is not readily biodegadde and has a log Pow of
greater than 4.

Table 21. Proposed classification for TC C&L megtin April 2006

Classification| Toxicity Degradation | Bioconcentration | Escape
Clause

N; R50-53 Fish acute LG 96 h =51 pg/L | Not readily log Pow =6.29 | Not
ggggngé%éih:l‘ég&ﬂ- biodegradable BCF (calculated) relevant

. u
(Algae EC50 = 65 ug/L) based on datg o 1

Specific concentration limits:

M-factor: 100

Ch=0.25%: N, R50-53

0.025%=< C, < 0.25%: N, R51-53
0.0025% C, < 0.025% : R52-53

Table 22. Agreed classification for difethialone

TC-C&L conclusion for Environmental Effects

At a meeting in TC C&L in April 2006 (ECBI1/92/06 Rd.), the proposed environmental
classification of N R50-53 was agreed. Specificagmration limits were set as proposed
(M factor of 100), and S60-61 was assigned:

C > 0.25%: N, R50-53 (S60-61)
0.025%< C < 0.25%: N, R51-53 (S61)
0.0025%< C < 0.025%: R52-53 (S61)
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Under the CLP regulation, considering tH& &TP criteria, this classification is accordingly
“Aquatic Acute 1; H400, Aquatic Chronic 1; H410"tiia M factor of 100.

6 OTHER INFORMATION
Not available.
7 REFERENCES
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Hazleton Institute Francais de Toxicologie, Framaegratory
report no. 509202
GLP/Unpublished

Briffaux, J.P. 1985b 111-A 6.8.1/03| Preliminary &ology in the rabbit - Difethialone.

Hazleton Institute Francais de Toxicologie, Framaegratory
report no. 504212
GLP/Unpublished

Briffaux, J.P. 1986b| 111-A 6.8.1/04| Oral teratologythe rabbit.
Hazleton Institute Francais de Toxicologie, Framaegratory
report no. 512229
GLP/Unpublished

Competent 2009 | (Doc II-A Competent authority remortwarfarin of August 2005 and




CLH REPORT FOR DIFETHIALONE

Author(s)

Year

Section No /
Reference No

in CA report on

Title
Source (where different from company)
Company

e

difethialond | Report No.
GLP (where relevant)
(Un)Published
Authority Report Section 3.8) | revised in June 2009 prepared by the Irish Compétethority
as a part of the review programme referred to iicker 16(2) of
Directive 98/8/EC.
The full CA report is available on CIRCA BC in ardlential
version and the Assessment Reports in a publigorers
https://circabc.europa.eu/faces/jsp/extension/\agiffation/cont
ainer.jsp
Cohet, Y. 1995 | 1lI-A 6.2/05 Compared hepatic kiogtdf LM 2472 and LM 2473 after sing
oral administration of 0.5 mg/kg in rats.
Lipha Research Center, Lyons, France, laborat@grteno.
Translation of AV/VN of 11.09.1990
Non-GLP/Unpublished
Daniel, M. and |2003a| llI-A Difethialone: Determination of 28 day ready biodetability
Swarbrick, R.H. 7.1.1.2.1/01 | (CO, headspace test).
AstraZeneca UK Ltd., laboratory report no. 01-0450/
GLP/Unpublished
Daniel, M. and |2003b | IlI-A Difethialone: Determination of anaerobic biodegitaitity.
Swarbrick, R.H. 7.1.2.1.2/01 | AstraZeneca UK Ltd., laboratory report no. 01-0450/
GLP/Unpublished
Depin, J.C. and | 1986 | llI-A 6.9/01 LM 2219 Pharmacological approach.
Chavernac, G. Research Centre, Lyonnaise Industrielle Pharmapeeiti69359
Lyon Cedex, France.
Report Number: No identification stated
Non GLP/Unpublished
European 2003 | (Doc II-A Technical Guidance Document on Risk Assessmentppart of
Commission, Section 4) Commission Directive 93/67/EEC on Risk Assessmenhéw
Joint Research notified substances, Commission Regulation (ECYLM®&8/94 on
Centre Risk Assessment for existing substances and Die@€8/8/EC
of the European Parliament and of the Council coring the
placing of biocidal products on the market.
European 2004 | (Doc lIA, Guidance Document on Dermal Absorption, Sanco/ZRE)2ev.
Commission, Section 3.1) 7
Health &
Consumer
Protection
Directorate
General
Fletcher, D.W. 19884 IlI-A 30-day acute oral toxicity study with LM-2219 teatad in
7.5.3.1.1/02 | bobwhite quail.
Bio-Life Associates Ltd., laboratory report numiB&rQD 93
GLP/Unpublished
Fletcher, D.W. 19880 III-A 30-day dietary LGy study with LM-2219 technical in bobwhite
7.5.3.1.2/02 | quail.
Bio-Life Associates Ltd., laboratory report numiB&rQC 89
GLP/Unpublished
Gardner, J.R. 1986| 11I-A 6.1.2/01) Acute dermal &ityi to rats of LM2219.
Huntingdon Research Centre Ltd, laboratory report n
861068D/LPA135/AC
GLP/Unpublished
Gonnet, J.F.and 1985a 1lI-A6.1.4/01 Difethialdoeal tolerance tests in the rabbit. Primary cutend




CLH REPORT FOR DIFETHIALONE

and Paterson, K

Author(s) Year |Section No/ |Title
Reference No | Source (where different from company)
in CA report on| Company
difethialond | Report No.
GLP (where relevant)
(Un)Published
Guillot, J.P. irritation. Ocular irritation.
Hazleton Institute Francais de Toxicologie. Franaegoratory
report no. 503340
GLP/Unpublished
Gonnet, J.F. and 1985b | 1lI-A 6.1.4/02 | Difethialone local toleran@sts in the rabbit. Primary cutanou
Guillot, J.P. irritation. Ocular irritation.
Hazleton Institute Francais de Toxicologie. Framaeoratory
report no. 503340
GLP/Unpublished
Gonnet, J.F. and 1985c | IlI-A 6.1.4/04 | LM2219: local tolerance testthe rabbit. Ocular irritation.
Guillot, J.P. Hazleton Institute Francais de Toxicologie. Framaleoratory
report no. 509380
GLP/Unpublished
Guillaumont, 1988 | (Doc II-A Vitamin K1 diffusion across the placental barriethie gravid
M.J. et al. Section 3.8) | female rat. Dev. Pharmacol. Ther., 11; 57-64.
Hardy, C.and [1986 | IlI-A 6.1.3/01 | LM2219 acute inhalation toxicih rats four hour exposure.
Jackson, G. Huntingdon Research Centre Ltd, laboratory report n
LPA118/86263
GLP/Unpublished
Harling, R., 1986 | 1lI-A 6.4.1/02 | LM-2219 Oral Toxicity Study Beagle Dogs.
Burford, P., Huntingdon Research Centre Ltd., Huntingdon, Cardiss,
Fryer, S.E., Laboratory report no. 119G/86199
Buist, D.P., GLP/Unpublished
Crook, D.,
Gopinath, C.,
Begg, S.E. and
Offer, J.M.
Hoffman, M. 1988a| IlI-A 3.1.1/01 | Determination oklting point/melting range of difethialone.
Hazleton Laboratories America, Inc., Report No. HA@01-242.
GLP, Unpublished.
Hoffman, M. 1988b| 11I-A3.1.3/01 | Density determiiat of difethialone.
Hazleton Laboratories America, Inc., Report No. Hh@01-243.
GLP, Unpublished.
Hoffman, M. 1988c| III-A 3.2/01 Vapor pressure datgration of difethialone.
Hazleton Laboratories America, Inc., Report No. Hh@01-245.
GLP, Unpublished.
Hoffman, M. 1988d| III-A 3.5/02 Water solubility detnination of difethialone.
Hazleton Laboratories America, Inc., Report No. Hh@01-244.
GLP, Unpublished.
Horton, J. and [1999 | (Doc II-A Warfarin therapy: Evolving strategies in anticoagion.
Bushwick, B.M., Section 3.10) | American Family Physician, February 1, 1999.
Howe, AM. and| 1990 | (Doc II-A Exposure of the pregnant rat to Warfarin and Vitakil: An
Webster, W.S. Section 3.8) | animal model of intraventricular haemorrhage inftetus.
Teratology 42; 413-420.
Howe, AM. and| 1994 | (Doc II-A Vitamin K- its essential role in craniofacial dempient. A
Webster, W.S. Section 3.8) | review of the literature regarding vitamin K andmiofacial
development.
Hughes, J.M. 2003 | IlI-A 7.5.1.2/01 Difethialone: Determination of acute toxicity (k{Lto

earthworms.
Inveresk Research, laboratory report number 802620
GLP/Unpublished
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in CA report on| Company
difethialond | Report No.
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(Un)Published
IPCS, Word 1995 | (Doc lI-A Environmental Health Criteria. 175. Anticoagulamdenticides.
Health Section 3.8) | WHO Geneva, 1995 ISBN 92 4 157175 1
Organization
Jackson, W.A. 2002 | 1lI-A 3.10/01 | Determination of physical and chemical propertigifethialone.
IlI-A 3.11/01 | Syngenta, Report No. HT02/251.
II-A 3.15/01 GLP, Unpublished.
I1-A 3.16/01
Kubaszky, R. 2009 | Not included in| Teratology study of the test item Warfarin sodiuithwats.
the CA report. | LAB Research Ltd, Veszprém, Hungary. Report nunt7é896-
105P. Report dated 21 May 2009 (property of RDD@aftin
Astudy subgroup members, unpublished).
summary is
included in the
IUCLID
dossier (section
13)
Kynoch, S.R. 1986 | IlI-A6.1.1/03| Acute oral toxictio mice of LM2219.
Huntingdon Research Centre Ltd, laboratory report n
86612D/LPA2/AC
GLP/Unpublished
Loken, R. 1988a Physical state determination fetluialone.
Hazleton Laboratories America, Inc., Report No. Ha@01-240.
GLP, Unpublished.
Loken, R. 1988b| 11I-A 3.3.2/01 | Munsell color deténation of difethialone.
Hazleton Laboratories America, Inc., Report No. HA@01-239.
GLP, Unpublished.
Loken, R. 1988c| IlI-A 3.3/01 Odor determinationdifethialone.
Hazleton Laboratories America, Inc., Report No. HA@01-241.
GLP, Unpublished.
Lorgue, G. 1986¢| 111-A6.1.1/04| Oral acute toxic#iudy of LM 2219 in cats.
Toxicology Laboratory of Ecole Nationale Veterireade Lyon,
laboratory report no. Not stated
Non GLP/Unpublished
Lorgue, G. 1985b 11lI-A 6.1.1/05| Toxicity by singéeiministration of the compound LM2219
orally to dogs of any breed, of any age and fohlsaixes.
Determination of the lethal doses.
Toxicology Laboratory Ecole Nationale Veterinaie ldyon,
laboratory report no. 85-3 LM2219
Non GLP/Unpublished
Lorgue, G. 1984 | 1lI-A6.1.1/06 | Toxicity by singlead administration of the compound LM2219
to dogs.
Toxicology Laboratory Ecole Nationale Veterinaie ldyon,
laboratory report no. 84-1 LM2219
Non GLP/Unpublished
Lorgue, G. 1986d 111-A 6.1.1/08| Study of the actdricity of LM 2219 in chickens, male and
female. Determination of the LD50.
Toxicology Laboratory Ecole Nationale Veterinaie ldyon,
laboratory report no. No report/ study identificati
Non GLP/Unpublished
Lorgue, G. 1985c| 11I-A6.3.1/01| Toxicity by repedtadministrations —30 days - of the compound
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(Un)Published

LM2219 orally to dogs.

Toxicology Laboratory Ecole Nationale Veterinai ldyon,
laboratory report no. 85/3 LM2219

Non GLP/Unpublished

Lorgue, G. and
Mally, C.

1985

I1-A 6.10/02

Toxicity of LM-2219 given orallip beagles: Establishing a
therapeutic antidote for intoxicated dogs.

Chempar toxicology Laboratory, Lyon, France. Lalbanareport
no. 83.01 LM 2219 CER.

GLP/Unpublished

Lynn, R.,
McCorquodale,
G.Y.and
Paterson, K.

2003

-A
7.1.1.1.2/02

Artificial sunlight photodegradation ofC]-Difethialone in
buffered aqueous solution.

Inveresk Research, laboratory report no. 22883
GLP/Unpublished

Macina, Orest T,
and Schardein,
James L.

2007

Not included in
the CA report

"Warfarin". Human Developmental Toxicants. Bocad®atCRC
Taylor & Francis. pp. 193—4. ISBN 0-8493-7229-1.

Mally, C.

1986

I1I-A 6.4.1/01

LM2219: thirteen-weeakudy orally in rats.
Lipha Research Center, Lyon, France, laboratorgnem.
85.01.LM 2219 Rpp.
GLP/Unpublished

Mally, C. and
Porret-Blanc, G.

1985a

I1-A 6.1.1/01

LD50 evaluation of LM-2219 giv orally to rats.
Lipha Research Center, laboratory report no. 8613219
GLP/Unpublished

Mally, C. and
Porret-Blanc, G.

1985b

IlI-A 6.1.1/02

LM 2219 LD50 evaluation of LRP19 given orally to rats.
Lipha Research Center, laboratory report no. 86NI8219 RpL
GLP/Unpublished

Mally, C. and
Porret-Blanc, G.

1985c

Ill-A 6.1.1/07

LD50 evaluation of LM 2219 giw orally to beagles.
Lipha Research Center, laboratory report no. 843219
Non GLP/Unpublished

Mandelbrot, L. e
al.

1988

(Doc II-A
Section 3.8)

Placental transfere of vitamin K1 and its implioas in fetal
hemostasis. Thromb. Haemostasis. 60; 39-43.

Markewicz, V.

1991a

[1I-A 6.10/03

Antidotal treatmtestudy following oral exposure to Difethialope
in rats.
Hazleton Washington, USA, laboratory report no.42691
GLP/Unpublished

Markewicz, V.

1991b

[11-A 6.10/04

Antidotal treatmiestudy in the Beagle dog following
Difethialone overexposure.
Hazleton Washington, USA, laboratory report no.42820
GLP/Unpublished

Murli, H.

1992a

I1I-A 6.6.2/01

Mutagenicity test alifethialone technical grade in anvitro
cytogenetic assay measuring chromosomal aberrdtidngman
whole blood lymphocytes: with and without exogenous
metabolic activation.

Hazleton Washington, USA, laboratory report no.3&0-449
GLP/Unpublished

Murli, H.

Murli, H.

1992b

1992c

II-A 6.6.4

Dose range finding acute toxicity study difethialone technical
grade.

Hazleton Washington, USA, laboratory report no.31-
4591P

GLP/Unpublished

Mutagenicity test on difethialone technical gradeunin vivo
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mammalian micronucleus assay.

Hazleton Washington Inc, USA, laboratory report hs136-0-
455

GLP/Unpublished

Myers, R. and
Christopher, S.

1992

I11-A 6.1.4/03

Difethialone technical: Primagye Irritancy in the Rabbit.
Bushy Run Research Centre, Export, PA, USA, laboyatport
no. 92N1079
GLP/Unpublished

Parker, R.M.

1993

I1I-A 6.1.5/01

Dermal sensitipatistudy of Difethialone technical in guinea
pigs (Magnusson and Kligman procedure).
TSI Redfield Laboratories, AR, USA, laboratory repm. 008-
0010R
GLP/Unpublished

Ramsay, N.

20034

I1-A 3.2.1/01
I1I-A 3.5/01
I1I-A 3.7/01
I1I-A 3.9/01

Product chemistry of difethialone: Selected physisemical
studies to fulfil the requirements of EEC Coundbd&des
Directive 98/8/EC, Report No. 21869.

GLP, Unpublished.

Roper, C.S.

2003

IlI-A 6.2/03

The vitro percutaneous absorption of radiolabelled
Difethialone in two test preparations through red Auman skin
Inveresk Research, Tranent, Scotland. Laboratqgrteno.
21795.

GLP/Unpublished

Roper, C.S. and
Gedik, L.

2003

II-A 6.2/04

Then vivo percutaneous absorption 1G] Difethialone in two
test preparations in the rat.

Inveresk Research, Tranent, Scotland. Laboratqgrteno.
21796.

GLP/Unpublished

Sahni, K. and
Saxena, Y.

1998

I1-A 6.1.1/09

Toxic effect of Difethialone dhe liver of Swiss albino mice
(Mus musculys J. Anim. Morphol. Physiol., 45, pp137-141.

Spare, W.

1986

-A
7.1.1.1.1/01

Determination of the hydrolysis rate constants Eif2219.
Agrisearch Inc., laboratory report no. 1403
GLP/Unpublished

Spare, W.

19873

H-A
7.1.1.1.2/01

Determination of the solution photolysis rate of 2R19
(Difethialone).

Agrisearch Inc., laboratory report no. 1404
GLP/Unpublished

Spare, W.

19871

Il-A 7.2.1/01

Aerobic soil metabol of LM2219 (Difethialone).
Agrisearch Inc., laboratory report no. 1401
GLP/Unpublished

Suprenant, D.C.
and Nicholson,
R.

1986b

Il-A 7.4.1.1/02

Acute toxicity of LM2219 to rainbow trouS@imo gairdneii
Springborn Bionomics, Inc., laboratory report numbe
11219.0286.6101.103

GLP/Unpublished

Suprenant, D.C.
and Nicholson,
R.

1986a

I1I-A 7.4.1.2/01

Acute toxicity of LM-2219 to daphnid@phnia magna
Springborn Bionomics, Inc., laboratory report numbe
11219.0286.6101.110

GLP/Unpublished

Swarbrick, R.H.

2003

I-A 7.4.1.3/0

1Difethialone: Toxicity to the green al@elenastrum
capricornutum

AstraZeneca UK Ltd. Brixham Environmental Laborgtor
laboratory report number BL7286/B
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Tyl, RW., Marr,| 1994 | IlI-A 6.8.1/05 | Developmental toxicity evaluatiof difethialone administered
M.C. and Myers, by gavage to New Zealand White rabbits.
CB Reproductive and Developmental Toxicology Labonrat@enter
for Life Sciences and Toxicology, Research Triangigitute,
NC, USA, laboratory report no. 65C-5724-05/06
GLP/Unpublished
Vasquez, A,G. 2000 | Ill-A6.12.2/01| Title: Bleeding disorder cadd®y exposure to a rodenticide,
and Rodriguez, report of one case. Med. Chile 2000;128:647-649.
A.S.
Ville Y, Jenkins | 1993 | Not included in Fetal intraventricular haemorrhage, and maternalania.
E, Shearer MJ, the CAreport | Lancet 1993;341:1211
Hemley H,
Vasey DP,
Layton M,
Nicolaides KH.
Weill, N. 1988a| IlI-A6.6.1/01 | LM2219: mammalianendsome incorporation assay
(Salmonella typhimuriujn
Hazleton Institute Francais de Toxicologie, Framaeoratory
report no. 504241
GLP/Unpublished
Weill, N. 1988b | 11l-A 6.6.3/01 | Test to evaluate tineluction of genic mutations in CHO cells

(HGPRT locus).

Hazleton Institute Francais de Toxicologie, Framaeoratory
report no. 811471

GLP/Unpublished

8

1 Competent Authority Report on difethialone, mad&é@ptember 2005 and revised in June 2007 by the
Norwegian Competent Authority as a part of theeavprogram referred to in Article 16(2) of Direativ

98/8/EC.

The full CA report is available on CIRCA BC in ardlential version (interest group: Biocides TM)dahe
Assessment Reports in a public version:
https://circabc.europa.eu/faces/jsp/extension/\aaiffation/container.jsp

Study summaries on physic chemical propertiesctdagy and ecotoxicology and fate are includec t
IUCLID dossier on difethialone (attachments to &eci 3) together with the effects assessment of the
substance (Doc Il1A), the Assessment Report andhaexawith confidential data.
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