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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
Regulation

Difethialone is not included in
Annex VI of the CLP
Regulation

Difethialone is not
included in Annex | of
Council Directive
67/548/EEC

Current proposal for consideration
by RAC

Acute Tox. 1H300
Acute Tox. 1H310
Acute Tox. 1H330
STOT RE 1; H372

Repr. 1A; H360D
EUHO70

Aquatic Acute 1; H400
Aquatic Chronic 1; H410

SCLs for repeated toxicity,
and environmentSCL for

T+; R26/27/28,

T; R48/23/24/25,
Repr. Cat . 1; R61
N; R50-53

SCLs for acute
toxicity, repeated
toxicity and
environment

SCL for reprotoxicity
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 taodaitive 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 s®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
2L Explosives None Not included in COf?C!USine putnet
P Annex VI su |c_|e_nt or
classification
2.2. Not included in
Flammable gases n.a. Annex VI
2.3. Not included in
Flammable aerosols n.a.
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 e
Flammable solids None Annex VI suff|c_|e_nt f_or
classification
2.8. Self-reactive substances | Not included in Cof?c!usiv]:e 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 e
Pyrophoric solids None Annex VI sufﬁc_n?nt for
classification
2.11. Self-heating substances None Not included in COUC!“S“’G but not
and mixtures Annex VI sufﬁc_@nt for
classification
2.12. Substances and mixtures .
which in contact with None Not included in Cof?c!uswfe but not
water emit flammable Annex VI slu |c_|fe_nt or
gases classification
2.13. N - Not included in
Oxidising liquids n.a. Annex VI
2.14. : .| Conclusive but not
. . Not included in g
Oxidising solids None Annex VI suff|c_|e_nt f_or
classification
2.15. Oraanic peroxides na Not included in
9 P e Annex VI
2.16. Conclusive but not
Substance and mixtures| None Not included in sluff|c_|?nt for
corrosive to metals Annex VI classitication
(Difethialone has been
stored in a range of
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containers (such as plasti
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.

OO

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. s Acute Tox. Setting SCLs for | Not included in
Acute toxicity - oral 1; H300 acute toxicity is | Annex VI
not relevant - .
Acute toxicity - dermal ?catgl'gox. under the CLP anénxcyld edin
’ regulation as the
ATEmix formula
takes into accoun
L .| Acute Tox. both the toxicity | Not included in
Acute toxicity - inhalation 1: H330 and the Annex VI
concentration of
an ingredient.
3.2. Skin corrosion / irritation] None Not included in Conc!usive but not
Annex VI sufficient for
3.3. Serious eye damage / e Ei\lone Not included in classification
irritation Annex VI
3.4, . b Not included in .
Respiratory sensitisation None Annex VI Data lacking
3.4. : .| Conclusive but not
. L Not included in e
Skin sensitisation None Annex VI suff|c_|(:j-nt for
classification.
35 Germ cell mutagenicit None Not included in Conp!usive put not
9 y Annex VI sufficient for
classification
3.6. Carci icit N Not included in )
arcinogenicity one Annex VI Data lacking
3.7. . . Repr. 1A; SCL to be Not included in
Reproductive toxicity H360D considered Annex VI
3.8. Specific target organ None Not included in Cof?c!usivfe but not
toxicity —single exposure Annex VI sufficient for
classification
3.9. STOT RE1;
H372
ifi C >0.02% . .
ir))(ieé:ilﬂc_t?;gee;?égan STOT RE 1, - ° Not included in
expos)lljre p H372 STOT REZ2; Annex VI
H 373
0.002%<C <
0.02%
3.10. Aspiration hazard n.a. Not included in

Annex VI




ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

4.1. Aquatic
Acute 1;
Hazardous to the aquatic H400 Not included in
environment Aquatic M factor of 100 | Appex vi
Chronic 1;
H410
5.1. Hazardous to the ozone Not included in
n.a
layer Annex VI
Supplemental hazard information (Annex II, Part I)
1.2.5 . Not included in
Toxic by eye contact EUHO70 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 ocatexpexposure
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



ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

Table 4. Proposed classification according to DSD

Reason for no
classification?

Current

Hazardous property )
classification

Proposed
classification

Proposed SCLs

Not included in | Conclusive but not

Explosiveness None - . S
p Annex | of DSD| sufficient for classification
o . 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

Annex | of DSD| sufficient for classification

Not included in
Annex | of DSD

Conclusive but not

ico- i None - o e L.
Other physico-chemicy sufficient for classification

properties

Not included in
Annex | of DSD

Conclusive but not

None - . S
sufficient for classification

Thermal stability

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

Irritation / Corrosion None Annex | of DSD| sufficient for classification
Sensitisation None /Er?ﬁliénxc:ugfegsi% g:l?fzg:giltvf((a)rb gltaggitﬁcation
Carcinogenicity None Eg;ierf:u&egsi% Data lacking
i\(/l))tiitg?;nicity— Genetic |\ - Eﬁ;ielclu(ﬂegsi% gffﬁg:g?tv%rb Classiication
T?xic_it_y to reproductiorn None Not included in Data lacking

— fertility Annex | of DSD

Toty o repochctn BB G| 5ot o be considered | Nt S0

jOXiC[ltr);égtfreedprogggitg; None xr?:\e?(lzlgfd gng Data lacking

Effects on or i

10




ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

lactation

C> 0.25%: N, R50-53

0.025%< C < 0.25%: Not included i
Environment N, R50-53 N, R51-53

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 EnvironmentaidEftaken by TC C&L (April 2006):

C>0.25%: N, R50-53 (S60-61),0.0259€ < 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 bygorgéd 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 la@rgitadverse effects in
aquatic environments.

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

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

S53 Avoid exposure - obtain special instructions lbefase

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

2 BACKGROUND TO THE CLH PROPOSAL

2.1  History of the previous classification and labelliig

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

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

Classification proposals were submitted to the hext Committee on Classification and

Labelling of Dangerous Substances (TC C&L) in Fabyu2006 and discussed in the Groups
on Environmental and Human Health effects, respelgti

11



ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

Because of a common mechanism of action, anticeaagubdenticides were discussed as a
group.

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 substamas discussed by the Specialised Experts
(SE) for Reproductive Toxicity (September 2006)vesl 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 Toxicityganimously recommended that the
anticoagulant rodenticides should collectively lmgarded as humateratogens and be
classified as Repr. Cat. 1; R61 (read across framasin) (ECBI/121/06, ECBI/51/07).

At the TC C&L Meeting in November 2006, a provisabielassification with R61 was agreed,
but without a final decision on the category toused (Repr. Cat 1 or Repr. Cat 2). Member
States were invited to react in writing during tielow-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 &mute and repeated dose toxicityvas agreed
upon at the TC C&L Meeting in November 2006, an8 BB was assigned.

A classification in accordance with the draft CLRegRlation 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 LB, and LOAEL values and
reported incidences of poisonings with anticoagutadenticides. 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

12



ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

Although the SCLs for difethialone were agreed s tneeting, the general discussion on
setting SCLs for anticoagulant rodenticides wasfimaiised. Further comments were received
in the follow up period, but no common understagdias reached.

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_G@8scussions were handed over to the
European Chemicals Agency (ECHA) in June 2008.

No REACH registration dossiers were available fdettialone 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). As these are general issues for all
anticoagulant rodenticides a common discussion should take place in 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 informapaovided in a Competent Authority Report
which was made in September 2005 and revised is 2007 by the Norwegian Competent
Authority for the possible inclusion of the substamn Annex | to Council Directive 98/8/EC.

13



ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-

BENZOTHIOPYRAN-2-ONE;

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 properties

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

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 rablitan 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 repeatese do

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

inhalation, in contact with
skin and if swallowed

STOT RE 1, H372

Causes damage to organs
through prolonged or
repeated exposure

Genotoxicity

Not mutagenic in four guideline stuglie

None

Reproductive toxicity

Fertility: Two generation repuction 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 propdsd
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

14



ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

Carcinogenicity Study not available. Long term aféhe None
structurally similar active substance warfarin in
humans has shown no carcinogenic effects.

Environmental effects N; R50-53 Very toxic to
. : o aquatic organisms, may
Biodegradation Not readily biodegradable cause long-term adversd

effects in aquatic

Toxicity data: environments
Fish acute LG 96 h 51 pglfl
Daphnia EG, 48 h 4.4 pgll Aquatic Acute 1; H400
2:922 E;rccgo ;g E Sslgg/:lgll Very toxic to aquatic life
g 0 Aquatic Chronic 1;
H410: Very toxic to
Bioconcentration: aquatic life with long
log Pow 6.29 lasting effects
BCF (calculated based on log >39000
Pow)

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 ®fithe 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 difethialoraisxisting biocidal active substance
reviewed under Directive 98/8/EC (cf. article 36if2}he CLP Regulation).

15



ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

11

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,
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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ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

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 (> 97.6%)
biphenyl]-4-yl)-1,2,3,4- purity 976g/kg | iS the minimum degree of purity as specified
tetrahydronaphth-1-yl]-4- by the producer for the substance productipn
hydroxy-2H-1- process. Specification of purity is based on
benzothiopyran-2-one; the combined concentration of both
Difethialone diastereoisomers (cis and trans). Both

diastereomers are considered as active

substances (in the meaning of the Biocidal
Products Directive 98/8/EC). The exact ratjo
is considered confidential and can be found
in a confidential annex in the IUCLID dossier
(as well as in the confidential Document V pf
the Competent Authority Report).

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 Docunine of the Competent Authority Report).

Additives (non-confidential information)
No additives contained in the substance
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ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

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
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ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

method A.10)

Explosive properties Not explosive. Jackson, 2002 EEC A14
Tested for explosivity

due to heat, mechanicdl
shock and friction.

Self-ignition temperature Does not undergo self | Jackson, 2002 EEC A16

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-dosea@agulant 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-bassdiba pellets, wax blocks and paste) at a
concentration of 25 mg/kg (0.0025% w/w).
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3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

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.

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 antaganigthey 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 virteé a complicated ‘clotting cascade’ involving

numerous clotting factors. The clotting factors arade in the liver as inactive precursors,
converted to active form and allowed to circulaié¢he bloodstream. Vitamin K is employed in
the liver in the activation process, and is used gontinuous cyclic process involving several
enzymes (see Figure 1). The anticoagulant rodeesciblock 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
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ANNEX 2 — BACKGROUND DOCUMENT TO RAC OPINION ON DEETHIALONE DIFETHIALONE(ISO);
3-[3-(4-BROMO[1,1"-BIPHENYL]-4-YL)-1,2,3,4-TETRAHYDRONAPHTH-1-YL]-4-HYDROXY-2H-1-
BENZOTHIOPYRAN-2-ONE;

Vitamin K hydroquinone is the active co-enzyme, and its oxidation to vitamin K 2,3-epoxide 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).

The amount of vitamin K in the body is finite, apbgressive blocking of the regeneration of
vitamin K will lead to an increasing probability af fatal haemorrhage. In general terms,
progressive intake of anticoagulants results iritrdea

4.1  Toxicokinetics (absorption, metabolism, distribution and elimination)

41.1 Non-human information

A single oral dose of 0.5 m§C-difethialone/kg bw resulted in no signs of toficamong the
30 treated rats (Belleville, 1986). Radioactiwtas 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 degdcin blood 30 minutes after dosing,
reaching the maximum level, 0.09 pug eq. LM 2219/approximately 24 hours after dosing
and decreasing to undetectable levels within 14 dath 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 plasmatlere were no notable differences in results
from the different sample types. Radioactivitydisvin the organs were always higher than in
plasma samples, and the ratio of concentrationsgué to concentration in plasma increased
over time indicating elimination from tissues w#sager than from blood. The liver contained
the highest levels of radioactivity at 24 hourseafadministration (22.8 to 42.5% of
administered dose in males and females) and agribleof the six month observation period
(20.5 and 9.16% in males and females respectivéiiie half-life in the liver was in the region
of 18 weeks for both males and females

Elimination was exclusively in the faeces, and thiss reflected in the radioactivity levels
found in the digestive tract after 24 hours (2942.1%). After six months there were only
small residual levels in the Gl tract walls (1 8 »f administered dose). Faecal excretion was
substantial for the first three days after dosamgounting 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 freie¢d rats.

A clear estimate of the percentage of oral absmmptiannot be given. Neither can such
information be derived from the study referred hel(Belleville and Picano, 1987). Data
concerning blood levels and organ levels indicateeatensive absorption. However, it is
uncertain how much of the substance found in thergatestinal tracts that represents the
unabsorbed fraction. Absorption is difficult to qtify because of the strong binding in the
liver: biliary excretion studies (normally used @agsess 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 probahlynore realistic estimate than the 100%
absorption value that is used in the risk assessmen
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Following exposure to a high dose of difethialoBed(mg™“C difethialone/kg bw), all of the
animals showed signs of haemorrhage, and thesetefieere often fatal (five of the ten rats
allocated to the study died within five days ofatreent). Decedent rats were replaced, but the
observation period was reduced to six days rath&n remaining at up to 14 days. Blood
radioactivity was greater than 3 pg eq LM 2219/mihim 2 hours of dosing, reaching a
maximum at 8 hours (3.27 ug eq. LM 2219/ml) anahtlecreasing to 1.21 pg eq.LM 2219/mi
within six days. The half-life in blood was calctdd to be approximately 2.8 days.The AUC as
a function of time, extrapolated to infinity, wa2713 mg/l hr, some 30 fold higher than at 0.5
mg/kg bw.

Following an exposure of 5 mg/kg bw, the levelglidéthialone in lung and heart were similar
to the plasma levels, whereas the levels in supatsekidneys and liver was higher than in
plasma. In general, the percentages of administhedthialone found in the organs were lower
following a dose of 5.0 mg/kg bw than a dose of idg’kg bw, indicating a phenomenon of
saturation of the sites of fixation. The concembrain the liver was again the highest at 25.7 to
29.4% of the administered dose at 24 hours and®3.6.8% at 6 days after dosing. The
digestive tract contained high levels of radioatti24 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 sigmticautes of elimination. Faecal elimination
accounted for 83% of the administered dose oveinitial four days.

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

A second study (Belleville and Picano, 1987) inigeded liver levels after low (0.5 mg/kg) and
high (1.0 mg/kg) oral doses to rats. After dosad.5 mg/kg bw, the plasma concentrations
were only measurable for approximately two daysofeeffalling below the Ilimit of
guantification. The concentrations varied betwd@rand 90 ng/ml. Liver concentrations were
approximately 2 pug/g for three days, but thentfell.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.%gg/ 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 ug/g (equivalent to 19.4% of
administered dose present in the liver) and remgirdt 3.97 ug/g (equivalent to 14% of
administered dose) at the 96 hour sampling poifhe 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 d&edpartition coefficient (log Pow) of 6.29
at pH 7.3, a default dermal absorption value ofd0an be derived for difethialone (Guidance
document on Dermal Absorption, Sanco/222/2000 #efzuropean Commission, 2004).

Difethialone is acutely toxic by dermal route; thermal LDy in rats being 6.5 mg/kg bw; i.e.
one order of magnitude higher than the orakdid 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 calculateddmbining ratin vivo data
(Roper and Gedik, 2003) and rat:humanvitro data (human and rat split thickness skin
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samples, Roper, 2003 This value was derived from the dermal deliv@alsorbed dose and
amounts retained in the epidermis and dermis lagérhe skin, but excluding amounts in
stratum corneum) of difethialone in glycol solvé®b g/l ) 24h after application.

Difethialone is present as two diastereoisomerdh Rbiastereomers are active. A rat study
(Cohet, 1995) has been performed to compare thatibekinetics of the diastereoisomers
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 levellivers 42 days after dosing were 11%
of the administered dose for LM 2472 and 14% for 2#¥3. Residue levels fdfC-labelled
parent, LM 2219, measured in an earlier study vig8. It was concluded that the half-life,
elimination rate and residue levels for the twostBeeoisomers were similar.

In an additional rat study (Belleville, 1991), tbemparative hepatic kinetics of brodifacoum
and difethialone were investigated. The rats wek a dose of 0.06 mg/kg bw of test
substance at day 0, 7, 14 and 21 and hepatic lexalsined for up to 6 months. Hepatic levels
were generally higher for brodifacoum, and liverlfiige was significantly longer for
brodifacoum. Residual liver levels after six manthere 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 ratswa that difethialone is rapidly and
extensively absorbed with a short plasma half{&e 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 approximatedpo still present after 6 months.
Elimination was exclusively in the faeces, with 3é%ereted in the first 3 days, 57% within 14
days following a dose of 0.5 mg/kg bw. There wasercretion via expired air or urine. The
higher dose levels of 1 and 5 mg/kg bw were fafifethialone is present as two
diastereoisomers, with similar kinetics.

Humanin vivo dermal absorption was estimated to 4% based @ fdan an in vitro dermal
absorption study (human and rat split thickness skimples) and aim vivo rat study. The
value was derived from the dermal delivery (absdridese and amounts retained in the
epidermis and dermis layers of the skin, but exagidamounts in stratum corneum) of
difethialone in glycol solvent (25 g/l ) 24h afeguplication.
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4.2

42.1

Acute toxicity

4.2.1.1Acute toxicity: oral

Non-human information

Table 9. Summary table of relevant acute oral toxity studies
Method Species Dose levels Value Remarks | Reference
Guideline | Strain duration of LDs¢/LCsgg
Sex exposure
no/group
EPA 81-1 | Rat Single dose at 0, 0.1 Dg, (male, female (Mally and
OFA I0PS 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
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 classi- Blanc,
10 male/group exposure period 21| mg/kg bw. fication) 1985h)
10 female/group days
EPA 81-1 | Mouse Single dose at 0, 1.[1.Dso (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 1986c¢)
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,|8Viortality 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¢ Porret-
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Method Species Dose levels Value Remarks | Reference
Guideline | Strain duration of LDs¢/LCsgp
Sex exposure
no/group
10 males bw. Post exposure | 11.81 mg/kg bw LOAEL ue | Blanc,
9 females period either 21 or | (confidence limits | for clinical |1985c)
. 35 days 6.60 and effects: 5
Phase I: 100 (1 M)
and 20 mg/kg (3 M, 21.16 mg/kg) mg/kg bw
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 ad . ick
2F), postexposure ietected in Quic
period 21 days time a_ngl 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 |8 days. bw.
sex) in three groupg Phase II: Single
dose at 0.63, 1.25
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 (estimatedJ;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 dadifig4 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 gafos treated and control surviving rats.
Clinical observations were limited to animals doae.48 mg/kg bw and above. The observed
signs were consistent with the known mode of actieninduction of internal haemorrhage
noted grossly as blood on nostrils, pale mucous Ionenes and difficulty breathing, together
with general weakness and the presence of haemsitdgkntopsy confirmed the presence of
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haemorrhages especially in the thoracic, and tesaer degree in cranial and abdominal
cavities.

In the dog key study (Mally and Porret-Blanc, 1988eath occurred among animals dosed at
10 mg/kg bw or above. At 5 mg/kg bw, the lowestedosed, the plasma prothrombin level was
reduced by up to 50% indicating a certain effectliééthialone on vitamin K. Only a minor
increase in coagulation time was observed. At higheses a dose dependent increase in
coagulation time was noted that seemed to refleet geverity of haemorrhage. Deaths
generally occurred within 7 to 10 days of dosin@linical observations were typical of a
haemorrhagic syndrome — slower haemostasis at ymengtoints, haematomas at various
locations, pale mucous membranes, respiratory cdlffes, melaena and generally poor
condition. Coagulation times increased markedynfrday 3 in animals dosed at 10 mg/kg or
greater. Increased Quick time and reduced prothiorfevels (falling to less than 5% of
baseline) were good indicators of imminent deathecrpsy revealed haemorrhages
particularly in the thorax (haemothorax was congddehe major cause of death). Microscopic
pathology included extra medullary haematopoiesithe liver and spleens of decedent dogs
and hepatocellular and Kupffer cell pigmentatiorsing from haemoglobin catabolism. The
microscopic changes were slight or non-existemnimals surviving treatment.

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.Bnd LDy, doses respectively). The post
exposure period was 1, 3 or 5 days. The hepatiogdsaobserved were more severe with
increasing post exposure times and with increasioge. Both doses produced severe and
irreversible hepatic damage. The hepatic changesrtexl included necrosis of hepatocytes,
dilation of sinusoids, fatty degeneration with valsation, lymphocytic infiltration in and
around portal and central veins and in sinusoidsyell as mild to moderate fibrosis. Similar
severe hepatic toxicity has not been describeblarother acute toxicity studies. The report did
not comment on possible differences in hepatottxhmetween moribound animals and animals
likely to survive the exposure to difethialone. $hit is 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
EPA81-3 | 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 ug/l
mg/m2. Exposure
period 4 hours
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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 CDw/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 foi| 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

4.2.2 Human information

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

Difethialone is manufactured in small quantitiesdaide and only one published case report
of difethialone intoxication has been found (seé. 5 for further information on the case
report).

Symptoms of acute intoxication to anticoagulanterdtides range from increased bleeding
tendency in minor or moderate poisoning (haematayoay bleeding, haematuria, blood in

faeces and excessive bleeding from minor cuts m@sams) to massive haemorrhage in more
severe cases. The onset of the signs of poisonagmat be evident until several days after
ingestion.

The specific antidote is vitaminphytomenandione). Because of the long body reterdf
the second generation anticoagulants, antidotatrtrent may be required for weeks or even
months. Prothrombin time should be monitored fanedime after cessation of the treatment
to ensure there is no regression (IPCS, 1995. amviental Health Criteria 175).
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4.2.3 Summary and discussion of acute toxicity

Difethialone is acutely toxic by the oral, dermatianhalation 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 LDsprat Dermal LD;prat Inhalation LGgrat

0.4 to 0.8 mg/kg bw 6.5 mg/kg bw > 5.0 pg/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 withT+; R28; ‘Very toxic if swallowed’ is warranted based dretacute
oral toxicity study in rats. The oral Ris far below the cut off value for classificatioor f
acute toxicity (Lo oral, rat< 25 mg/kg bw).

Dermal: Classification withT+; R27; ‘Very toxic in contact with skin’ is warranted $&d on
the dermal LIgyof 6.5 mg/kg bw for rats. Criterion for classifizat: LDso dermal, rat or rabbit
50< mg/kg.

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

Specific lower concentration limits

Setting specific lower concentration limits for s3#fication of preparations containing
difethialone for acute toxicity is proposed basedtiee extreme low LEY/LCsy values and
reported incidences of poisonings with anticoaguladenticides.

An approach resembling (but not identical) to thethnd for setting SCLs for environmental
effects was chosen. The basis for both approaches ¢omparison of cut off values for
classification and effect level with a resultingluetion of the general concentration limits
(GCLs) defined in the Dangerous Preparation Divec{Directive 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 na®8&As (e.g. by using the existing SCLs
for environmental effects also for health effectstéad of introducing additional concentration
limits of comparable size).

0.25< 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:
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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 EEZ72/2008

Oral: Based on the oral Lfgfor 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, ratc 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: LEy, dermal, rat or rabbi& 50
mg/kg).

Inhalation: Based on the inhalatory lsgvalue (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) forrdae it is
proposed to classify defethialone wikcute Tox. 1 H330 (classification criterion: LB,
inhalation, rat, for dusts and mist$.05 mg/l/4h).

Specific lower concentration limits
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.

Only "relevant ingredients”, substances with higb@mcentrations than 1%, should be included
in the calculations using the ATEmix formula. Howevthis limit should not apply if "there is
a reason to suspect that an ingredient present@iaentration of less than 1% is still relevant
for classification the mixture for acute toxicitg8.1.3.3 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 Dangero®ubstance Directive (Directive
67/548/EEC):

Classification withT+; R26/27/28 ‘Very toxic by inhalation, in contact with skinnd if
swallowed’ is warranted based on the extreme lowollTs, 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¢réow LDsy/LCsg values which
is far below the cut off values for classificatifm acute toxicity.

RAC evaluation of acute toxicity

Summary of the Dossier submitter’s proposal
Oral acute toxicity

Difethialone was very toxic to rats and mice with LD50 (male, females and both sexes
combined) between 0.4 and 0.8 mg/kg bw in rats (the lowest oral LD50 in male rats was
0.55 mg/kg bw in the key study) and 1.29 mg/kg bw in mice. Difethialone is less toxic to
dogs (estimated LD50 of approximately 12 mg/kg bw). An acute oral cat study of low
quality showed no substance related mortalities at doses up to 16 mg/kg bw. Pigs
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showed a greater sensitivity (LD50 values 2.0 to 3.0 mg/kg bw). In chicken, the LD50
was calculated to be 0.87 mg/kg bw. The dose-response curve appeared to be very steep
in rodents. Most deaths occurred between days 4 and 16 after dosing.

In the key rat study, which is the basis for the proposed classification, (Mally and Porret-
Blanc, 1985b), there were no deaths observed after dosing at 0.4 mg/kg bw. Deaths
occurred among animals dosed at 0.48 mg/kg bw or above. All rats died within 4 to 12
days of exposure. There were no significant differences in bodyweight gains for treated
and control surviving rats.

A single acute inhalation toxicity study, conducted according to Technical Guideline (TG)
US EPA 81-3, was reported (Hardy and Jackson, 1986). In this study, the LC50 (males
and females combined) for Wistar rats (5/sex/dose group, 4 h exposure period) was <
10.7 pg/I following whole body exposure and between 5 and 19.3 ug/I following nose only
exposure.

A single acute dermal toxicity study, conducted according to TG US EPA 81-2, was
reported (Gardner, 1986). In this study, the LD50 (males and females combined) for SD
rats (5/sex/dose group) was 6.5 mg/kg bw (test material was applied to 10 % body
surface at 1% w/v in PEG 300)

Classification proposed by the dossier submitter

Acute oral toxicity: Based on the oral LDsy for rats (0.4 to 0.8 mg/kg bw), the DS
proposed to classify Difethialone as Acute Tox. 1 H300 (classification criterion: LDsy,
oral, rat < 5 mg/kg).

Acute dermal toxicity: Based on the dermal LDsy, for rats (6.5 mg/kg bw), the DS
proposed to classify Difethialone as Acute Tox. 1 H310 (classification criterion: LDsy,
dermal, rat or rabbit < 50 mg/kg).

Acute inhalation toxicity: Based on the inhalatory LCsq value between 5.0 pg/l and
19.3 ug/L/4h (nose only exposure to dust) and LCsqg < 10.7 ug/l/4h (whole body
exposure to dust) for the rat, the DS proposed to classify Difethialone as Acute Tox. 1
H330 (classification criterion: LDsg, inhalation, rat, for dusts and mists < 50 ug/1/4h).

Comments received during public consultation
One MS agreed with the classifications proposed by the DS for acute toxicity.
Assessment and comparison with the classification criteria

Following a comparison of the available acute oral, dermal and inhalation LDsy and LCsg
values with the classification criteria, RAC supported the conclusion of the DS that,
according to CLP Regulation, Difethialone should be classified in Category 1 for acute
oral, dermal and inhalation toxicity as follows:
e Acute Tox. 1; H300 (criterion: LDsg, oral, rat < 5 mg/kg) based on the oral LDs, for
rats (range from 0.4-0.8 mg/kg bw in key studies: Mally and Porret-Blanc, 1985a
and 1985b).

« Acute Tox. 1; H310 (criterion: LDsy, dermal, rat or rabbit < 50 mg/kg) based on
the dermal LDs, for rats (range 5.2 to 10.4 mg/kg bw in the key study: Gardner,
1985).

« Acute Tox. 1; H330 (criterion: LDsg, inhalation, rat, for dusts and mists < 0.05
mg/l/4h) based on the inhalatory LDs, values of < 0.0107mg/l/4h for the rat
(both sexes combined) (Hardy and Jackson, 1986).
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TC-C&L conclusion on acute toxicity
T+; R26/27/28was agreed by the TC C&L in November 2006 (ECBREZ0Rev. 1).

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

Specific concentration limits (SCL) for acute tagydor difethialone (according to the
Dangerous Substance Directive (Directive 67/548/g&@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 SCLariticoagulant rodenticides is not
finalised. Further comments were received in théooup period and no common
understanding was reached (cf. the final followsbipet from the last of these meetings (H
V), distributed in June 2008 (dated 29 May 2008)).

4.3  Specific target organ toxicity — single exposure (80T SE)

See section 4.2. on Acute toxicity. No classificatproposed.

RAC evaluation of specific target organ toxicity - single exposure (STOT
SE)

Summary of the Dossier submitter’s proposal

No classification was proposed for STOT-SE.
Comments received during public consultation

One MS agreed that since no data from specific target organ toxicity investigations
following a single exposure were presented, it could be concluded that classification as
STOT SE is not possible.

Assessment and comparison with the classification criteria

In the opinion of RAC, after single exposure to Difethialone the blood coagulation system
is adversely affected, and this is the main cause of mortality. However, this does not
warrant classification of Difethialone for specific target organ toxicity — single exposure,
because it is already covered by the classification as Acute Tox. 1.
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4.4 [rritation

4.4.1 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)

Zcomparable to EC Method B.4. Directive 92/69/EEC

4.4.1.1Non-human information

Transient very slight erythema was observed in tficsix rabbits after a 4 hour dermal
application of difethialone (Gonnet and Guillot,852). The animals were assessed for dermal
reactions 1, 24, 48 and 72 hours after dressinggvamThe reaction was observed at the one
hour assessment only (average score for six rabbi83), 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 Dangerowubstance 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 animalfi@tone hour assessment only, resolving
within 24 hours. The mean values of the scored&th 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; Irritaginto 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 exposure@gef 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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RAC evaluation of skin corrosion/irritation

Summary of the Dossier submitter’s proposal

No skin irritation was observed in rabbits (strain not specified) in the single study
reported (Gonnet and Guillot, 1985a), which was conducted according to TG US EPA 81-
51. Therefore, Difethialone does not fulfil the EU criteria for classification as a skin
irritant.

Comments received during public consultation

One MS supported the conclusion of non-classification for Difethialone as a skin irritant.

Assessment and comparison with the classification criteria

In the opinion of RAC there are no data reported which would warrant classification of
Difethialone for skin corrosion/irritation. The proposal of the DS was therefore supported.

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| Chemosi
s
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 | gyillot
reversibility. determining .
Reactions persisted| reversibility of 1985b)
at termination on ocular changes
Day 3.
Rabbit EPA 81-4 0.00 0.00 0.39 0.00 Yes, no sigreyef | Slightly irritant (Myers
irritation from day | (transient iritis and | and
10. slight conjunctivitis), Christophe
Reduced dose used r, 1992)
(50 mg) due to '
systemic toxicity andl
death following 100
mg. Toxicity
consistent with the
compound mode of
action.
Rabbit EPA81-4| 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 (transient iritis and | and
72h. No eye slight conjunctivitis) | illot
irritation reported at '
the 72h timepoint. 1985¢)

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

4.4.2.1Non-human information

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

In one of these studies (Myers and Christopher2)l8@layed 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 apparbat 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.

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 Dangeroubstance 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 eyexx@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 eipation test has resulted in overt signs of
toxicity or mortality among the animals tested, ethis likely to be attributed to absorption of
the substance through the mucous membranes oéyheThe 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 Christopli&92). While the degree of ocular irritation
was minimal, the test substance caused the deldsaith of two rabbits. Both animals showed
signs of treatment-induced haemorrhage at necropsy.
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4.4.2.5Conclusions on classification and labelling

Difethialone does not fulfil the EU criteria foradsification as an eye irritant.
Classification withEUHOQ70; Toxic by eye contact is warranted

RAC evaluation of eye corrosion/irritation

Summary of the Dossier submitter’s proposal

Difethialone was found to be a weak eye irritant in one study in rabbits (Gonnet and Guillot,
1985b). The study was terminated prior to determination of reversibility of the ocular
changes. Reversibility of ocular lesions (transient iritis and slight conjunctival redness) was
demonstrated in two other studies in rabbits (Myers and Christopher, 1992 and Gonnet and
Guillot, 1985c¢).

In one of these studies (Myers and Christopher, 1992), delayed death of two rabbits (on days
7 and 11, respectively) occurred after instillation of 50 mg of Difethialone into the lower
conjunctival sac of the right eye. From necropsy findings it was apparent that the deaths
occurred as a result of the known mode of action of this substance (ie internal
haemorrhages). The degree of ocular irritation was minimal.

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

Difethialone is considered not irritating to eyes according to the CLP criteria.

The DS noted that the supplemental hazard statement EUHO070 should apply for substances
where “...an eye irritation test has resulted in overt signs of toxicity or mortality among the
animals tested, which is likely to be attributed to absorption of the substance through the
mucous membranes of the eye. The statement shall also be applied if there is evidence in
humans for systemic toxicity after eye contact.”

The criterion for includingEUHOQ70 is fulfilled based on the observations in one of the eye
irritation studies (Myers and Christopher, 1992). While the degree of ocular irritation was
minimal, the test substance caused the delayed death of two rabbits. Both animals showed
signs of treatment-induced haemorrhage at necropsy.

Comments received during public consultation

One MS agreed that classification of Difethialone as an eye irritant is not warranted. The
proposed supplemental hazard information EUHO70 ‘Toxic by eye contact’ was nevertheless
supported.

Assessment and comparison with the classification criteria

In the opinion of RAC, the results of three studies in rabbits (Gonnet and Guillot, 1985b;
Myers and Christopher, 1992; Gonnet and Guillot, 1985c) which were conducted according to
method US EPA 81-4 do not warrant classification of Difethialone for eye corrosion/irritation,
because the observed effects did not meet the CLP classification criteria. The proposed
additional labelling with Supplemental Hazard statement EUHO070; Toxic by eye contact is
supported due to the death of two rabbits after instillation of 50 mg of Difethialone to the
conjunctival sac in one study (Myers and Christopher, 1992).
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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
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, Rgvhat classification for
corrosivity, skin irritation and serious eye damage 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.
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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 agguinea pigs subject to an induction and

challenge regimen that included dose concentratiprie lethal levels of difethialone.
4.6.1.1Human information

No data

4.6.1.2Summary and discussion of skin sensitisation
There was no indication of delayed contact hypesisigity 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.

RAC evaluation of skin sensitisation

Summary of the Dossier submitter’s proposal

In a guinea pig maximisation test (GPMT) of low reliability (Parker, 1993) there was no
indication of delayed contact hypersensitivity among guinea pigs subject to an induction
and challenge regimen that involved exposure to Difethialone up to lethal levels
According to the DS, classification for sensitisation is not warranted based on the
available data.

Comments received during public consultation

No comments were received addressing this endpoint.
Assessment and comparison with the classification criteria
In the opinion of RAC the results of the guinea pig maximisation test (Parker, 1993) do

not warrant classification of Difethialone for skin sensitisation, because the observed
effects do not meet the CLP classification criteria.

4.6.2 Respiratory sensitisation

No data
No classification proposed.
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TC-C&L conclusion on sensitisation

TC C&L concluded in November 2006 (ECBI/20/07, Ré\that classification for sensitisatign
was not required.
4.7 Repeated dose toxicity
Table 16. Summary table of relevant repeated dogdexicity 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)
Aldday |yae and female | d talii tud
study was ale and female | doses were were no mortalities study.
extended 3 animals/group adm|n|s_tered as 1after_ 3_0 days
0 30 (2 male_s and one | premix in admlnlstrat!on. C_:Iealr
days female in the capsules. At the [ hemorrhagic Iespns
Subéeque treated groups) | end of the study, _observed.at sacrificg¢
ntly, the the three control in one animal. In the
con,trol pigs (3_males) sgcond phase, the
. were given 2.5, § highest exposed
animals . . q
were or 10 mg _ ar_umal died at day 9
exposed Difethialone/pig/ | with clear _
to day for up to 14 | hemorrhagic
e days syndrome. In the
Difethial : .
one for m.|d.dle d_ose animal
14 days clinical signs of
' stress were evident
at day 13 and
hemorrhagic lesions
were present at
sacrifice. Some suB-
endocardiac
haemorrhage was
observed at sacrifice
in the animal
exposed to 2.5
mg/day.
Oral 90 days | Rat Main study:| Difethialone was4 pug/kg |2 pg/kg | (Mally,
EPA ICO OFA SD|O0, 2,4 or 8 pug/kgshown to  havebw per| bw per| 1986)
82-1 (IoPs CAW) bw  per day anticoagulant day day
Main study:| Additional study{ activity in the rat at(based o
20 male/group0, 16, 32 and Q,doses of 4 “g/kghaemorrh"
20 female/group64 or 128 pg/kgbw/day. No lethality . 9
Key Additional study{ bw per day was observe jg'hc
study 10 male/grouy following doses of gchanges
(basis 10 female/group and 4 pg/kg bw. Al seen at
for males fed 8“g/k;necropsy)
classifi were moribund at
cation) week 13. Doses of
16 ug/kg and above
resulted in the death
of all animals]
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Route | Duration | Species Dose levels Results LOAEL NOAEL | Reference
of study | Strain frequency of
Sex application
no/group

between weeks |1
and 2 at 128g/kg,
weeks 4 and 5 at
32ug/kg and week
6 and 8 at 16g/kg.

UJ

Oral 90 days | Dog 0, 5 10 ofNo toxicologically| 20 pug/kg |10 pg/kg | (Harling et
Beagle 20 pg/kg bw persignificant effects atbw per| bw per| al. 1986)
4 male/group day dose levels of 5 drday day
EPA 4 female/group 10 ug/lkg bw pef
82-1 day. High dosg¢
elicited SOMe
reactions after 18
Key weeks which were
study consistent with

anticoagulant mod
of action, with non
lethal haemorrhagi
events (pale gums
reduced
haemoglobin levels).

]

(9]

4.7.1 Non-human information

4.7.1.1Repeated dose toxicity: oral

Repeat-dose oral studies show that even at dosé&svaas 4ug/kg bw/day in the rat and
20 pug/kg bw/day in the dog, hemorrhagic effects beginbe seen after around 90 days
administration. The clinical signs, haematologi@atl post mortem data were consistent with
the known pharmacological action of the active sarfise; impairment of the clotting cascade
and increased prevalence of haemorrhage leadidgdth. There were no indications of other
secondary toxicities: histopathology revealed npenirophy or hyperplasia of the target organ,
the liver.

A study in rats (Markewicz, 1991a) where difethredgellets (25 ppm end use product) were
given to rats as sole food for 24, 48 or 72 hows been performed. Half of the rats in each
group were given antidotal vitamin K administration subcutaneous injection followed by 13
days oral administration, whereas the other halhefrats were not given vitamin K. All of the
rats that were not given vitamin K died. Obsexwmadi prior to death and post mortem findings
were consistent with death by haemorrhage. Allhef tats treated with Vitamin K after 24
hours exposure to difethialone survived, but onhe aat 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 agute inhalation study (Hardy. and Jackson,
1986) showed that difethialone is acutely toxicityalation. The LIg, for male and female
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rats was between 5 and 20 ug/l. Appropriate ptioieeneasures must ensure no exposure to
the (powdered) technical material or to the proslaitiring the production process. The active
ingredient is not volatile, and the products atbezi wax blocks, wax based pellets or paste.
The pellets have been shown to be dust free. A&k, swone of the end-products have the
potential to generate a toxic inhalable atmospheRepeated 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 symae). 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 movigde any additional important information.
Furthermore, performing additional repeated dosediss 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 ava#dablhe acute study (Gardner, 1986) showed
high dermal toxicity with a Lk value of 6.5 mg/kg bw for male and female ratfie Tighly
toxic nature of the material is such that repedteunal administration is likely to cause severe
toxic effects at doses lower than those resultimgeath following a single dose. The highly
cumulative nature of the material means that los\eses, administered over several days, can
also be predicted to cause death. In all casdhb #ees caused by the specific pharmacological
action of the molecule, inducing fatal haemorrhagehe 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 dewiny additional important information to
that obtained in repeated dose studies by therotdé. Furthermore, performing additional
repeated dose studies would contravene Directivé60836EC which militates against
unnecessary testing using animals.

4.7.1.4Repeated dose toxicity: other routes

4.7.1.5Human information

Difethialone is manufactured in small quantitiesrivide and only one published case report
of difethialone intoxication has been found. Thggitians Alejandro Vasquez G. and Maria
de los Angeles Rodriguez S., reported an inciddmreva 22 year old man was admitted to a
hospital in Chile due to poisoning with a biocideoguct named Rodilon (Vasquez and
Rodriguez, 2000). The patient had on three occasidgihin a month spread Rodilon powder in
an attic without use of protective equipment. Aftese he did not wash his hands. When
arriving in the hospital, his condition was lifer¢htening due to coagulation disorder.
Treatment with fresh plasma (until antidote wasilabbe) and the antidote Vitamin K was
successful. The concentration of difethialone ie throduct was not reported. However,
according to Liphatech, the company applying forthatsation of the compound/
manufacturing difethialone products (personal comication, 10 August 2004), the
formulation in the incident was a tracking powdentining 2g/kg difethialone (or 0.2%
w/w).The concentration of active substance in thi®duct is much higher than the
concentration of active substance in products abkl in the EU (25 ppm difethialone or
0.0025% wi/w).
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A few cases of intoxications from occupational esqoe to anticoagulants have been reported.

The working physicians responsible for the persbahdghe 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, 200%jowever, 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 e bn 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 vady@acement and deep vein thrombosis. For
stroke, valve replacement and heart disease, daorati'lifelong’ 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 course aticaagulant therapy because the
anticoagulant response to fixed dosages varies gnmalividuals, and the safety and efficacy
of the drugs are dependent on maintaining the @agiglant effect within a defined therapeutic
range.

Treatment is associated with increased risk ofhlepepisodes as the most common reported
side effect as well as e.g. skin necrosis and htemas in various organ . Bone protein
depletion is observed in female humans after l@mgitanticoagulant treatment. Warfarin is
associated with the induction of developmental oratfitions when taken as a therapeutic
agent during pregnancy (IPCS, 1995. Environmenta&ltd Criteria No. 175). Use during
pregnancy is consequently contraindicated.

4.7.1.60ther relevant information

4.7.1.7Summary and discussion of repeated dose toxicity

The oral LOAELs established in 90 day repeat dosdies were 4 pug/kg bw/day in rats and
20 png/kg bw/day in dogs. The mechanism of clottirfgbition caused by hydroxy coumarin-
type anticoagulant rodenticides is dependent oibititn of vitamin K epoxide or vitamin K
reductases and is unaffected by route of applicat@assification with T; R48/23/24/25 is
warranted based on the 90 day oral repeat doseitiogiata plus extrapolation from the acute
data for the dermal and inhalation route of expesur

Setting specific lower concentration limits for s3#ication 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 toxicity niilings relevant for
classification according to DSD

Difethialone accumulates in the body and has a lwal§life in the liver (approximately 18
weeks). The oral LOAEL established in a 90 day a&ge dose study is as low as 4 pg/kg
bw/day in rats (based on haemorrhagic changes ateeecropsy) with a steep dose response
curve. All males fed 8 pg/kg bw/day were moribubhavaek 13, and doses of 16 pg/kg bw/day
and above resulted in the death of all animals.
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4.7.1.9Comparison with criteria of repeated dose toxicity findings relevant for
classification according to DSD

The oral LOAELs established in the 90 day repeaedstudies in rats (4 pug/kg bw/day) is
approximately thousand times lower than the dose fior classification with T; R48/25, 5
mg/kg bw/day (Annex VI of the Dangerous Substantediive).

The mechanism of toxicity of the anticoagulant matdedes (blocking the regeneration of
vitamin K) is unaffected by route of applicationemte, classification for the dermal and
inhalation route of exposure was based on the 90cadal repeat dose toxicity data plus
extrapolation from the acute dermal and inhalatishalies.

Specific concentration limits:

Setting specific lower concentration limits for s3#ication of preparations containing
difethialone for repeated dose toxicity is proposaded 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 thethod for setting SCLs for environmental
effects was chosen. The basis for both approachascomparison of the cut off values for
classification with the effect levels with a resudt reduction of the general concentration limits
(GCL) defined in the Dangerous Preparation Direct{Directive 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®@hs reduced by clustering narrow
SCLs (using a “preferred value approach”, the S€iLfer Environmental effects). Hence, the
proposed specific concentration limits were:

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 refed dose toxicity findings
relevant for classification according to DSD

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

Setting specific lower concentration limits for s3#ication 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
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4.8  Specific target organ toxicity (CLP Regulation) — epeated exposure (STOT RE)

4.8.1 Summary and discussion of repeated dose toxicity nidings 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 toxicity findings relevant for
classification as STOT RE

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

The oral LOAELs established in the 90 day repeaedstudies in rats (4 pug/kg bw/day) is
approximately thousand times lower than the dost lior classification with STOT RE 1;
H372, i.e. 10 mg/kg bw/day.

The mechanism of toxicity of the anticoagulant mtdedes (blocking the regeneration of
vitamin K) is unaffected by route of applicationemte, classification for the dermal and
inhalation route of exposure was based on the 90cadal repeat dose toxicity data plus
extrapolation from the acute dermal and inhalatishalies.

Specific concentration limits:

The oral LOAEIrpT established in a 90 day repeated dose studyltsvaas 4 pg/kg bw/day in
rats (based on haemorrhagic changes seen at ngcwipls a steep dose response curve. All
males fed 8 pg/kg bw/day were moribund at weekah8, doses of 16 pg/kg bw/day and above
resulted in the death of all animals.

scLcat=2 nogy, = 2004ma’kgbw/day - 50406
GV1 10 mg/ kg bw/ day

scLcap =2 mogy = 4004ma/kgbw/day ., oo 6 00
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 @ieP Criteria the resulting SCL should be
rounded down to the nearest preferred value (1, 2)0results in a SCLcatl of 0.02% and
SCLcat2 of 0.002% (ECHA, 2009. Guidance on the Agapibn 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%.
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4.8.3 Conclusions on classification and labelling of remged dose toxicity findings
relevant for classification as STOT RE

Classification with STOT RE 1; H372 is warrantedsdx on the findings in the 90 day oral

repeated dose study in rats and extrapolation fhamacute dermal and inhalational studies.
Specific concentration limits is proposed:
STOT RE 1 H372 above 0.02% and STOT RE 2 H373 mtwWe002% and 0.02%.

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

A classification in accordance with the draft CLBgalation (Regulation EC 1272/2008) wa
agreed at the TC C&L Meeting in May 2007 (STOT REH372)

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

SCLs according to the CLP regulation Regulationl2€2/2008 were not proposed.

U7

e
ne

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 || 288
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 /.58 and Colony death evident at doseg

.1 pg/mi . X
0 hr with in excess of 299 pg/ml in the
L 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/ml 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
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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 tegWeill, 1988a, Murli, 1992a, Weill 1988b) were
negative. The mouse micronucleus test (Murli 1982t 1992c ) was also negative.

In toxicokinetic studies faecal
approximately 90% of administered dose. No ideathift 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

elimination of uaciyed Difethialone accounted for

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

negative.

4.9.5 Comparison with criteria

Results for threén vitro and onen vivo genotoxicity studies were all negative. Hencageda
for classification is not met.
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4.9.6 Conclusions on classification and labelling

Difethialone does not fulfil the EU criteria foradsification as a mutagenic substance.

TC-C&L conclusion on mutagenicity

TC C&L concluded in November 2006 (ECBI1/20/07, 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

Br
0_.0

CHCH,COCH,
OH

difethialone warfarin

The molecules both have significant structural Kty to the forms of vitamin K shown in
Figure 1. It can be seen that this structural lamty 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 as of lipophilicity. There is long term
experience in humans with warfarin, widely used ainti-clotting therapy in humans.lts
therapeutic use is described in more detail in Repeated dose toxicity. There is no indication

of any higher incidence of cancer in humans folluyfiong term warfarin therapy (IPCS, 1995
Environmental Health Criteria 175).

Evidence is presented to show that it would nopdssible to perform a meaningful long-term
study in any species because of the accumulativerenaand high toxicity of the active

substance. Furthermore, so-called antidotal trestra@uld not actually expose the target
organ (the liver) to the active substance, studiesnarginally less-susceptible non-rodent
species would mean that the study would have tanpossibly large to have a statistical
chance of detecting any increase in tumours, théa§0study in rats showed no indications of
either hyperplasia or hypertrophy (which could I¢adon-genotoxic carcinogenesis) at near-
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term lethal levels of administration and the mutagéy studies were negative (Competent
Authority Report on difethialone, Document IllI-Ae&ion 6.5-01/ 6.7-01).

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 classificationcencinogenicity seems to be warranted for
difethialone.

4.10.6 Conclusions on classification and labelling

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

TC-C&L conclusion on carcinogenicity

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

RAC evaluation of repeated dose toxicity (DSD) and specific target
organ toxicity (CLP) - repeated exposure (STOT RE)

Summary of the Dossier submitter’s proposal

Difethialone was shown to have anticoagulant effects in the rat at doses of 4 ug/kg
bw/day in a 90-day oral repeated dose toxicity study (Mally, 1986). No lethality was
observed following doses of 2 and 4 pg/kg bw/day. All males fed 8 pug/kg bw/day were
moribund at week 13. Doses of 16 ug/kg bw/day and above resulted in the death of all
animals. The deaths occurred between weeks 1 and 2 at 128 pg/kg bw/day, weeks 4 and
5 at 32 yg/kg bw/day and weeks 6 and 8 at 16 pg/kg bw/day.

In the oral repeated toxicity study on beagle dogs (Harling et al. 1986), no toxicologically
significant effects were observed at dose levels of 5 or 10 ug/kg bw/day. The high dose
of 20 pg/kg bw/day elicited some reactions after 13 weeks which were consistent with
the anticoagulant mode of action, with non-lethal haemorrhagic events (pale gums,
reduced haemoglobin levels).

No repeated dose inhalation or dermal toxicity studies were available.

Classification as STOT RE 1; H372 is warranted based on the 90-day oral repeat dose
toxicity data and on an extrapolation from the acute toxicity data for the dermal and
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inhalation routes of exposure.

Specific concentration limits

The oral LOAEL established in a 90 day repeated dose study is as low as 4 ug/kg bw/day
in rats (based on haemorrhagic changes seen at necropsy) with a steep dose response
curve. All males fed 8 pg/kg bw/day were moribund at week 13, and doses of 16 pg/kg
bw/day and above resulted in the death of all animals. Using this information, the SCL
was calculated as follows (ECHA, 2009: Guidance on the Application of the CLP Criteria,
section 3.9.2.6.):

scLcat=2 nogy, = 2004ma’/kgbwiday o 040,
GV1 10 mg/ kg bw/ day

scLcae =2 ooy = $004malkgbw/day g, 506
GV2 100mg/ kg bw/ day

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

GV1 - Guidance Value for category 1 according to CLP Annex I, Table 3.9.2:
10 mg/kg bw/day

GV2 - Guidance Value for category 2 according to CLP Annex I, Table 3.9.3:
100 mg/kg bw/day

According to the Guidance on the Application of the CLP Criteria, the SCL obtained should
be rounded down to the nearest preferred value (1, 2 or 5), resulting in the following
SCLs for Difethialone:

STOT RE 1; H372 above 0.02% and STOT RE 2; H373 between 0.002% and 0.02%.

Comments received during public consultation

Two MS agreed with the classifications proposed by the DS for STOT RE.

One MS was of the view that the SCLs for acute and chronic toxicity should be
harmonised with other anticoagulant rodenticides. The approach used to set SCLs for
Difenacoum could be used.

One MS supported the proposed setting of specific concentration limits for STOT RE.

Assessment and comparison with the classification criteria

In the opinion of RAC, the existing data warrant classification of Difethialone as proposed
by the DS as STOT RE 1 without specifying a specific route but with blood as the main
affected organ as follows: “Causes damage to the blood through prolonged or repeated
exposure”.

Death of all exposed animals due to anticoagulation effect of Difethialone was observed
in the 90-day rat study at levels greater than or equal to 0.016 mg/kg bw/day, with a
LOAEL of 0.004 mg/kg bw/day. Deaths were attributable to haemorrhages seen at
necropsy (Mally, 1986). The LOAEL is well below the CLP criterion of < 10 mg/kg bw/day
following 90-days oral dosing in the rat, which is used for classification as STOT RE 1
(H372) for the oral route. In the 90-day dog study an LOAEL of 0.020 mg/kg/day was
established.

Taking into account the high absorption of Difethialone through skin and via the
respiratory system as indicated by comparison of oral LDsg with dermal and inhalation
LDsy in rats, the classification based on results of 90-day oral exposure should also
extend to the other routes.

SCL for STOT RE
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Death of all exposed animals due to the anticoagulation effect of Difethialone was
observed in the 90-day rat study at levels greater than or equal to 0.016 mg/kg bw/day,
with an LOAEL of 0.004 mg/kg/day (Mally, 1986).. In the 90-day dog study an LOAEL of
0.020mg/kg bw/day was established.

RAC supported the DS proposal for specific concentration limits calculated according to
the Guidance on the Application of the CLP Criteria. SCLs should be rounded down to the
nearest preferred value (1, 2 or 5), which results in a SCL of 0.02% for STOT RE 1 and a
SCL between 0.002% and 0.02% for STOT RE 2.

RAC evaluation of germ cell mutagenicity

Summary of the Dossier submitter’s proposal

The results from in vitro bacterial gene mutation, in vitro cytogenicity in mammalian cells
and in vitro mammalian cell gene mutation tests (Weill, 1988a, Murli, 1992a, Weill
1988b) were negative. The mouse micronucleus test (Murli 1992b and 1992c) was also
negative.

Difethialone does not fulfil the CLP criteria for harmonised classification and labelling as a
mutagenic substance.

Comments received during public consultation

One MS supported no classification for germ cell mutagenicity because no signs of the
mutagenicity were found in the presented studies (both in vitro and in vivo).

Assessment and comparison with the classification criteria

In the opinion of RAC, classification of Difethialone for germ cell mutagenicity is not
warranted, because no genotoxic effects were observed in mutagenicity studies.

RAC evaluation of carcinogenicity

Summary of the Dossier submitter’s proposal

Carcinogenicity and long-term toxicity studies are not available.

Based on the available data, no classification for carcinogenicity is warranted for
Difethialone.

Comments received during public consultation

No comments were received addressing this endpoint.

Assessment and comparison with the classification criteria

No human or animal evidence suggesting that Difethialone has carcinogenic properties
was reported. Taking into account the high repeated dose toxicity of Difethialone in rats,

a carcinogenicity study might be very difficult to carry out due to high mortality of
animals exposed even to very low doses.
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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 available dibethialone. Testing anticoagulant
substances in multi-generation studies is assatiaith practical difficulties related to the fact
that several events in the reproductive cycle aso@ated with incidental or inevitable
haemorrhage.

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

However, doses were low and the function of thea@yctive 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 witte same chemically active group as
difethialone is not classified as toxic to fertjlit

4.11.1.2 Human information

Difethialone is structurally and functionally almiosimilar to the molecule warfarin at the
functional coumarin (left-hand) end of the molecWarfarin is not classified as toxic to
fertility. While the traditional use of Warfarin iabeen associated with heart and blood
disorders in the elderly, there is a significanha of patients, both male and female, of
reproductive age with conditions such as mitravgaleplacement or deep vein thrombosis
(DVT). There have been no indications of any aslweffects on human fertility (i.e. mating
performance) of either sex undergoing treatmenth wénticoagulants (IPCS, 1995.
Environmental Health Criteria, No. 175).

However difethialone may be more potegsecond-generation anticoagulants are stronger
vitamine-K antagonists than warfarin; the dissaoratof enzyme /inhibitor complexes is
expected to be extremely low (IPCS, 1995. EnviraialeHealth 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
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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
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 ug/ | toxicity evident at 50
Female kg bw | ug/kg bw per day
5 per per day| among dams.
group No signs of embryo
toxicity or macroscopi
evidence of
teratogenicity.
Oral EPA83-3 | 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 pg/kg bw per day
group among dams.
No adverse effect on
foetus. Number of livg
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
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 ug/kg
bw/day or lower.
No signs of embryo
toxicity or macroscopi
evidence of teratology
were seen at any dose
level.
Oral EPA 83-3 | Rabbit |14 dosest0, 1.25,/ No maternal or foetal |>5 pg/kg |>5 pg/kg | (Briffaux,
Hybrid Day 6 to | 2.50 or | toxicity and no bw per bw per 1986b)
Albino 5.00 pg teratogenic effects on
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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
Female |19 /kg bw | the foetus were day day
18 per per day| observed.
group
Oral EPA 83-3 | Rabbit |13 doses 0, 2.5, | Maternal toxicity (fatal| 5 pug/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 pug/kg |day day
White 20.0 pg bw/day and above.
Egmale fkg bw No embryofoetal
per perday|, _.~
group toxicity and no .
developmental toxicityj
indicative of
teratogenicity at any
dose level.

Difethialone and other coumarin derivates includiveyfarin have the same chemically active
group and the same mode of action, leading to witdtn(vitamin K hydroquinone) deficiency
(see figure 1). It is clear from several studiest tfitamin K is essential for clotting proteins in
the liver, however, extrahepatic tissues/organscaetilage, bone and the nervous system also
contain vitamin K dependent proteins. One wouldcgrdte that similar health effects occur
following exposure to various coumarin derivatewdver, 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 empayhy called the “fetal warfarin syndrome”.
The available data indicate a risk for classicalfaran embryopathy due to warfarin treatment

in the sensitive period (first trimester) of 4%atele to the number of pregnancies.

The

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

Warfarin and other rodenticides have been discusdedechnical meetings on Biocides.
During these discussions it was realised that aotweal developmental toxicity tests on
rodenticide anticoagulants were difficult to penfoand interpret, and it was suggested by the
Rapporteurs to perform a read-across of developheéoxicity data from warfarin, already
classified as a human developmental toxicant inrRept 1; R61. In 2006 a Specialist Expert
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group discussed the issue of read-across from waffa 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 detedtegre-natal developmental toxicity studies
(including OECD guideline 414). The teratogenic heeasm of warfarin is likely to involve
maternal Vitamin K depletion and/or direct effeatea embryo/foetus via transplacental
exposure. Given the vitamin K inhibition, therec@ncern that other anti-vitamin K (AVK)
compounds could cause similar teratogenic effestwafarin in humans.

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

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

Considering the available information the SpecedisExperts unanimously agreed that the
AVK rodenticides should collectively be regardedhasnan teratogens. Therefore the other
AVK rodenticides should be classified as Repr. CaR61.”

Based on the opinion of the Specialised Experes,Tiachnical Committee for Classification
and Labelling (TC C&L) agreed with R61: however,pReCat. 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-acifoss the classification of warfarin, further

rat studies on developmental toxiC@YECD 414 guideline study)f warfarin and on placental

transfer of warfarin and flocoumafen have been ootetl by the industry as a follow-up to the
TC C&L discussions.

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

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

Reference/ . Kubaszky (2009) Exposure . day 6-15 (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 statemeny : 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
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high dose group 12 NOAELgey : <0.125 mg/kg bw per day
dams/group

The study was performed according to OECD 414 duiele There 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 thdtigh dose group (0.250 mg/kg bw/day)
was added after the other groups had started withiowextra control group. This dose group
was included to demonstrate clear maternal toxicity

Warfarin caused adverse effect in dams at dosdsle@feé.150 mg/kg bw/day and higher, in a
dose related manner. These effects included pidtere paleness, reduced activity, internal
haemorrhage and open vaginal orifice. Treatment aggsciated 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 dokdad manner), and this effect is most
probably caused by the anticoagulant effect of ararf

Cataracts (malformation) were found in one aninfiahe 0.200 mg/kg TP1 dose group, and in
all dose groups (except in the control group and.860 mg/kg) of the TP2 dose group.
No other clear indications of malformations weresaived. From the litter data that were
included in the evaluation of the study, there weveclear indications of skeletal abnormalities
related to the treatment with warfarin. Howevere ditter of the 0.150 mg/kg TP1 treatment
group (which was excluded from statistical analybiad 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 warfarin ucds cataracts and haemorrhages. Hence,
based on this study warfarin should be considesedeeatogenic in rats. The incidence of
possible other teratogenic effects which are spenif humans, like skull malformations, are
not convincingly seen in this rat study.

Although the study is conducted according to theCOEuideline 414, if has some limitation
that should be addressed:

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

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

With regard to the doubt expressed by the Spee@ls<perts whether the standard OECD 414
test can detect coumarin-specific developmentaicedf this new study shows that some of the
developmental effects induced in humans by warfarealso detectable in rats, but others are
not.

Difethialone has not caused any observed teratogdfects in the animal studies summarised
in this report. However, difethialone and warfdngwve a similar chemical structure resembling
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vitamin K (see figure 1 and 2). Both substancesbihtihe vitamin K (epoxide) reductase
complex which mainly results in effects on coagoltand 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. Base this 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 to umh rmore 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 com@dions, with a mid-gestation mean
value of 30 pg/ml and a maternal level of 395 pg/toimpared with plasma levels of 8,600
pa/ml in 20 day rat foetuses and maternal rat &wéR2,000 pg/ml (Howe and Webster,1990,
ref. Mandelbrot, L. et al. 1988, Guillaumont, Mgk al. 1988). In humans this 13 times
difference in vitamin K level between mother andtts may explain why teratogenic effects
are observed in foetuses at dose levels that areomec to the mother. In contrast, the
difference in vitamin K levels is only 2.5 betwemiother and foetus in the rat. Hence, the dose
causing adverse effects in the foetus are modlyliddleser to the maternal lethal dose in rats
than in humans. It should be noted that in the OEQB guideline study with warfarin the
interval between the dose levels is very smallodedevels are chosen within a factor 2. It can
not be excluded that similar developmental effeatsild have been observed in an OECD 414
guideline study with difethialone if the dosing tle compound had been closer to the dose
toxic to the mother. It should be noted that in @eCD 414 guideline study with difethialone
in rat no maternal toxicity was observed at thenbgly dose administered, and this may explain
the negative findings. Also difethialone is far mgrotent than warfarin, which indicates an
even steeper dose response curve. Our concermatistith animal studies performed with
difethialone have not been conducted within thewaht 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 (predonantly by hydroxylation) to compounds of
either non- or clearly decreased anticoagulantvificti The excretion is mainly urinary
(Competent authority report on warfarin under dixexc98/8/EC, 2009).
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Effects on or via lactation

The amount of difethialone transferred to milk iskmown. No human data are available.
Neither two-generation study in rats nor other sidvith follow-up of off-spring (F1) after
maternal exposure to difethialone has been perfdrmdthough difethialone has a high
lipophilicity which may indicate that it has a potial to be transferred to milk, no conclusion
can be drawn from the available information, andtlagsification 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 availabte ditethialone. No effects on the
reproductive organs were reported in short-terndiefs Warfarin, another well known
coumarin derivate with theame chemically active group as difethialone is alassified as
toxic to fertility. Based on the available data, dassification for effects on fertility for
difethialone seems to be warranted.

Development

Difethialone did not cause any observed teratogeffiects in the experimental animal studies.
In human foetuses the vitamin K level in blood &tiimes lower than in the mother, while for
the rat this difference is only 2.5. Hence, tha-aitdmin K dose causing adverse effects in rat
foetuses are most likely closer to the matern&aletiose than in humans. Whereas maternal
toxicity (fatal haemorrhage) was observed in raldbitdies with difethialone, no maternal
toxicity was observed in the OECD 414 study in (atsiternal toxicity was only observed in
the preliminary study).

It should be noted that in the positive OECD 414degline study with warfarin the intervals
between the dose levels are very small: 4 doséslewe chosen within a factor 2. Difethialone
is far more potent than warfarin, which indicateseaxen steeper dose response curve. It can
not be excluded that teratogenic effects would Hmeen 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 optinsélidy 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, issti@d as a reproductive toxicant (Repr.
Cat 1; R61 - Repr. 1A H360D). Since difethialones ltlee same chemically active group and
the same well-known mode of action by which warfarauses teratogenicity in humans and in
experimental animals (through vitamin K hydroquiaordeficiency), classification of
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difethialone for developmental toxicity with Repat. 1; R61 (Directive 67/548/EEC) and
Repr. 1A H360D (Regulation EC 1272/2008) similanirfarin, should be considered.

Effects on or via lactation

The amount of difethialone transferred to milk rkmown. Although difethialone has a high
lipophilicity which may indicate that it has a potial 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 classificatioreftacts on fertility for difethialone seems to be
warranted.

Development
Difethialone did not cause any observed teratogeffiects in the experimental animal studies.
Due to the difficulties in the design of an optinsélidy 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, issifi@d as a reproductive toxicant (Repr.
Cat 1; R61 - Repr. 1A H360D). Since difethialones tiae same chemically active group and
the same well-known mode of action by which warfarauses teratogenicity in humans and in
experimental animals, classification of difethiadofor developmental toxicity similar to
warfarin, should be considered.

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

Specific concentration limits

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

However, it is recognized that a potency evaluaisovery difficult where the classification for
reprotoxicity is based on read across from othdistwunces, 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 teratogeffects in experimental animal studies.
However, due to the difficulties in the design af@timal study protocol for the detection of
potentially teratogenic effects following expostoedifethialone, no clear conclusion can be
drawn from these studies.

Since difethialone has the same chemically actieeig and the same well-known mode of
action by which warfarin causes teratogenicity imians and in experimental animals (through
vitamin K hydroquinone deficiency), classificatiof difethialone for developmental toxicity
with Repr. Cat. 1; R61 (Directive 67/548/EEC) an@pR 1A H360D (Regulation EC
1272/2008) similar to warfarin, should be considere
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Potential developmental effects of difethialone dole expected at very low doses, and the
possibility of setting specific concentration lisitfor reprotoxicity should therefore be
explored.

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 bgarded as humaaratogensand 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 provisabrlassification 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 writthuging the follow-up period with
arguments for the relevance to read across frorfavirar

In May 2007 the provisional classification for refmxicity was not confirmed. The TC
C&L decided to await results from further studiesamticoagulant rodenticides (i.e. new
rat data on developmental toxicity of warfarin (k@14 study) and placental transfer
of warfarin and flocoumafenpefore finalising the discussion on reprotoxicitythe
intention was to ask the Specialised Experts o t@nion on the new data, followe
by a final written procedure in the TC C&L. Howey¢he studies were not made
available in the follow up period, and no final &an on classification for reprotoxicit
could be made.

o

~

RAC evaluation of reproductive toxicity

Summary of the Dossier submitter’s proposal

Effects on fertility
There were no indications of any adverse effects on human fertility (i.e. mating
performance) of either sex undergoing treatment with anticoagulants (IPCS, 1995.
Environmental Health Criteria, No. 175).
One or two-generation animal studies are not available for Difethialone.

Testing anticoagulant substances in multi-generation studies is associated with practical
difficulties related to the fact that several events in the reproductive cycle are associated
with incidental or inevitable haemorrhages.

The short-term studies (up to 90-days duration) in rats and dogs showed no adverse
effects on the reproductive organs (based on macroscopic observation, organ weight
analysis and histology). However, the doses used were low and the function of the
reproductive organs was not examined. Thus, based on short-term studies, it cannot be
concluded that there are no effects on fertility.

According to the DS, there is insufficient evidence for a potential effect of Difethialone on
fertility, thus no classification was proposed.

Effects on Developmental toxicity
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Difethialone did not cause any teratogenic effects in the experimental animal studies. Due
to the difficulties in designing an optimal study protocol for the detection of potentially
teratogenic effects following exposure to Difethialone, no clear conclusion can be drawn
from these studies.

Warfarin, a well-documented human teratogen, is classified as a reproductive toxicant
(Repr. 1A; H360D). Since Difethialone has the same chemically active group and the same
well-known mode of action by which Warfarin causes teratogenicity in humans and in
experimental animals, classification of Difethialone for developmental toxicity similar to
that for Warfarin should be considered.

Effects on or via lactation

No conclusion can be drawn from the available information, and no classification is
proposed.

Specific concentration limits

Potential developmental effects of Difethialone would be expected at very low doses, and
the possibility of setting specific concentration limits for toxicity to reproduction should
therefore be considered. It should be noted that the DS did not propose how the SCL
should be calculated but stated that it should be considered.

However, it is recognized that a potency evaluation is very difficult where the classification
for toxicity to reproduction is based on read across from other substances, and no direct
estimate of the reproductive toxicity potency is possible.

Comments received during public consultation

Four MS agreed with the proposed classification for Difethialone as Repr. 1A; H360D.
Three of these MS suggested that read-across from the human and animal data for
warfarin should be considered. One of the MS specifically noted that it agreed that
Difethialone should not be classified for fertility. A further MS suggested that the SCL for
toxicity to reproduction should be harmonised with those for Warfarin.

Comments from the industry did not support the CLH proposal for classification for
developmental toxicity. They provided two statements from an expert toxicologist to
demonstrate that the basis for read-across for developmental toxicity from Warfarin to
Difethialone is invalid.

Assessment and comparison with the classification criteria

Fertility /Lactation

In the opinion of RAC, classification of Difethialone is not warranted for adverse effects on
sexual function and fertility or for effects on or via lactation due to lack of relevant data.
Developmental Toxicity

Based on the known developmental toxicity of the AVK rodenticide Warfarin in humans
(classified as Repr. 1A), the reproductive toxicity of Difethialone has been analysed in
detail. It is acknowledged that the animal developmental toxicity studies on Warfarin are
weakly positive and that the animal developmental toxicity studies on Difethialone are
negative. However, in comparison with Warfarin, Difethialone and other 2" generation
AVKs have higher acute and repeated dose toxicity, steeper dose-response curves, and
much longer half-lives in the exposed organisms, making the evaluation of developmental
effects of all 2" generation AVK rodenticides difficult. Thus, repeated exposure to
relatively low doses during gestation lead to maternal toxicity and lethality which hinders
the detection of developmental toxicity at higher doses.

As there were no data available on the outcome of maternal exposure to Difethialone in
humans, classification as Repr. 1A was not considered to be applicable for Difethialone.

Based on the assumption that all AVK rodenticides, including Warfarin and other
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anticoagulant coumarin-based pharmaceuticals (see below) share the same MoA, namely
inhibition of vitamin K epoxide reductase, the assessment of Difethialone includes
consideration of the total data base for the AVKs. A weight of evidence assessment
resulted in the conclusion that Difethialone has the capacity to adversely affect the human
in utero development. Therefore a classification as Repr. 1B is proposed with the
reasoning given below.

The reasons for this conclusion are:

+ Difethialone shares the same MoA as expressed by other anticoagulant AVK
rodenticides and coumarin-based pharmaceuticals (inhibition of vitamin K epoxide
reductase, an enzyme involved with blood coagulation and foetal tissues development,
including bone formation, CNS development and angiogenesis)

+ Warfarin and 2 other coumarin pharmaceuticals (acenocoumarol, phenprocoumon)
have been shown to cause developmental toxicity in humans.

« One of the 2" generation AVK rodenticides (Brodifacoum) has been shown to
cause foetal effects in humans, possibly after one or a few exposures.

« For AVK rodenticides with a long half-life in the body, even single exposures might
suffice to trigger developmental effects. However, such studies are normally not
conducted and effects of single dose exposure cannot be detected in standard OECD
414 test where instead the repeated exposures may lead to maternal mortality with
steep dose-response.

+ The standard animal studies do not pick up all developmental toxicity effects of the
AVK rodenticides, most notably the face and CNS malformations that are characteristic
for Warfarin and other AVK coumarin pharmaceuticals.

« The most sensitive window for face malformations in humans is the first trimester.
Thus, even if some AVK rodenticides may have a lower degree of placental transfer
than Warfarin, this will not affect the face malformation hazard.

Not all steps of the MoA in the target tissues liver and bone have been proven, thus
introducing some uncertainty into the assessment. However, the RAC is of the opinion that
the uncertainty is not sufficient to warrant a Repr. 2 classification.

Reliable evidence of an adverse effect on reproduction in humans, which is required for
Repr. 1A, was not available for Difethialone, but potential for human developmental
toxicity is presumed based on the weight of evidence assessment above, and RAC thus
proposes classification as Repr. 1B (H360): May damage the unborn child, i.e. “presumed
human reproductive toxicant”.

Specific Concentration Limit

Classification as Repr. 1B for developmental toxicity for Difethialone is supported by the
RAC. However, there is only sufficient data for Warfarin to set a SCL for developmental
toxicity. Thus, based on human data, doses of 2.5-5 mg/person/day (equivalent to 0.04-
0.08 mg/kg/day) may cause developmental toxicity and could be regarded as an EDiq
level. This human ED,, value would, if using the guidance for setting SCLs based on
animal data, belong to the high potency group (<4 mg/kg/day). The guidance states that
for an EDjy <4 mg/kg/day, the SCL is 0.03%, and for ED;, below 0.4 mg/kg/day the SCL
becomes 0.003%. Also if starting from an ED;, value obtained from animal studies (0.125
mg/kg/day; Kubaszky et al 2009), it would qualify Warfarin for the high potency group
and result in a SCL of 0.003%. Thus, the RAC concluded on a SCL on 0.003% for the
developmental toxicity of Warfarin

As the other AVK rodenticides are equally or more toxic than warfarin, it is not considered
appropriate to apply the generic concentration limit for these substances (0.3%), but
rather to base the SCLs on the SCL proposed for Warfarin. Thus, the RAC is of the opinion
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that the SCL for Warfarin can be used as a surrogate SCL for the other AVK rodenticides,
resulting in a SCL of 0.003% for all 8 AVK rodenticides concurrently evaluated by RAC at
this time, including Difethialone.

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: antiaadi activity in vivo or in vitro;
antihypertensive activity; sedative activity, @otvulsant activity; antidepressant activity;
antispasmodic activity in a variety afi vitro tests; analgesic, anti-inflammatory or gastric
antiacid activity. The absence of sedative agtivdanticonvulsant 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.

Two non-guideline studies in dogs demonstratedetifiect of antidotal vitamin K1 therapy
(phytomenadione) following single lethal doses déttiialone (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 produeedignificant increase in prothrombin
times and clinical signs including evidence of acutaemorrhagic toxicity (increased
prothrombin times) within one or two days of exp@suBy day 3 when prothrombin times had
increased three fold, the effects were consideradimmal 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-treatresets, for
prothrombin times. Administration of oral antida@iel0 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 had ntedeto pre-treatment levels. It was
concluded that vitamin Kwas an effective antidote following overexposuvedtfethialone
when administered in conjunction with monitoring pfothrombin time and signs of
haemorrhage. This conclusion is supported by figslim the other study (Lorgue and Mally,
1985) in which beagle dogs were exposed to 20 & m@/kg bw of difethialone. The
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administration of vitamin K1 by IV injection folload 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 prodwargas a diet replacement for 1, 2 or 3 days)
antidotal treatment was successful following 24rhexposure but less successful with longer
periods of exposure (the majority of rats died raft® 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 vasioscreening 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 vasioscreening tests for potential
pharmacological activity. No classification warraaht
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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 difetbre 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 suggbso 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 difetim@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 éhdhéutes
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 ) and the low Henry’s law constant (< 1.8 x
10-2 Pa mmol™) difethialone is not expected to volatilise fronil@nd water to air.

5.2.3 Distribution modelling

Not available.
5.3  Agquatic 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 suletantth a log Pow higher than 6, a
parabolic equation is suggested (equation 75 iT @B, part II):

BCFish = — 0.20 * log PoWw+ 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  Aquatic toxicity
5.4.1 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 concemtrad, fall in dissolved oxygen
concentration below 60 %.

The dissolved oxygen concentration was 57 to 86%wever, it was less than 60%
only in two test vessels at 72 to 96 hours. ThécteXects of difethialone occur already
after 24/48 hours and hence the decrease in oxggetent 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 adsorgboglassware. Maybe an even

lower LC50 would have been achieved in semi-stw@atilow-through tests. However,

test concentrations in another fish test, resulimg 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

No studies on chronic toxicity to fish are avaibl
5.4.2 Aquatic invertebrates

5.4.2.1Short-term toxicity to aquatic invertebrates
24 h EGp > 0.005 mg/L; 48 h Efg = 0.0044 mg/L Daphnia Magna)
(NOEC at 48 h = 0.0030 mg/L)
ReferenceSuprenant and Nicholson, 1986a
Deficiencies: Static conditions, nominal concemndrag

Due to the relatively low water solubility and thegh log Pow of the substance test
concentrations may have dropped during the duradiothe study. Maybe an even
lower EGyo would have been achieved in semi-static or flovedigh tests However,
analytical measurements in another test with fiske (above) show recovery rates
between 74 and 90 % after 24 hours. The effectfethdalone onDaphnia magnan
this test already occurs after 24 hours (45 % imitphafter 24 hours, 70 % after 48
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hours at 5 pg/L test concentration). A further gassdecline in test substance
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 invertgies 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 studynly the two highest test
concentrations were measured analytically in arrezt stability control.

The measurements of the test concentrations werducted in an external stability

control, not in the test media with algae itselhisT stability control had been stored
deep-frozen for 16 month before analysing it. Cotregions of difethialone were

below the limit of detection (0.13 mg/L) both ang& 0 hours and 72 hours. Therefore
these measurements cannot be regarded represeritatitais test.

Difethialone is photo-labile and has a strong golsom tendency, and it can therefore
be assumed that exposure concentrations were eoablg lower than nominal
concentrations. However, this has no influencehenenvironmental classification and
labelling of difethialone as both fish afm@hphnia magnahave L/EG, 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 termtdiy, 5 days feeding)
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ReferencefFletcher, 1988b

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 kmg/L with Daphnia magnéeing the most
sensitive organism (48hours &G= 4.4 pg/L). Difethialone is not readily biodegadte and
has a log Pow of 6.29 which is above the cut ofhath 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 “Wetoxic to aquatic organisms, may cause
long-term adverse effects in aquatic environmergtsivarranted. The acute toxicity towards
aquatic organisms is 1 mg/L. Daphnia magnawas the most sensitive organism with a
48hours EGy of 4.4 pg/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 L& 96 h=51 pg/L | Not readily log Pow =6.29 | Not

Eggzngé%éih:l‘ég&;ﬂ- biodegradable BCF (calculated) relevant
0 u
(Algae EC50 = 65 ug/L) based on datg 0o

Specific concentration limits:

M-factor: 100

Cn=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) o
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Under the CLP regulation, considering tH& &TP criteria, this classification is accordingly
“Aquatic Acute 1; H400, Aquatic Chronic 1; H410"twia M factor of 100.

RAC evaluation of environmental hazards

Summary of Dossier submitter’s proposal

Difethialone is currently not included in Annex VI of the CLP Regulation. The DS proposed to
classify Difethialone as Aquatic Acute 1, H400 (M=100) and Aquatic Chronic 1, H410 (M=1)
according to CLP.

Degradation
Degradation was studied in a hydrolysis test, a photolysis test in water, a ready biodegradability
test, an anaerobic degradation test and finally one biodegradation test in soil.

The DS considered Difethialone as hydrolytically stable (DTsq = 175 days, pH 7 at 25 °C) and
rapidly photodegradable with an experimental half-life between 20 and 60 minutes.

Difethialone is not readily biodegradable under test conditions (OECD 301B), with a
degradation of less than 6% after 28 days and it is not degraded under anaerobic conditions.
Less than 5% degradation was observed after 60 days.

In a simulation test in soil, Difethialone showed a very slow degradation with a mean
dissipation half-life (DTsq) of 635 days at 12 °C.

Based on the available data Difethialone as. was proposed to be non-rapid/ready degradation

Bioaccumulation
The experimental log K., of Difethialone is 6.29 at pH 7, this value is above the cut-off value of
log Kow=4 (CLP). Experimental bioconcentration tests are not available.

In conclusion, based on the high log K,,, the DS concluded that Difethialone has potential for
bioaccumulation.

Aquatic toxicity

One acute toxicity study in fish (Oncorhynchus mykiss; LCs0(96h)=0.051 mg/l), one in
invertebrates (Daphnia magna; ECsy(48h)=0.0044 mg/l) and one in algae (Pseudokirchneriella
subcapitata; E.Cso(72h) >0.18 mg/l, NOE,C(72h)=0.032 mg/l) were reported by the DS. Long-
term tests in fish and invertebrates are not available, but the algae test submitted in the CLH
report can be considered as an acute (ECsq) and chronic (NOEC) test.

The tests summarized in the CLH report for Difethialone were performed under static conditions
and concentrations were not measured during the test. Due to the relatively low water solubility
of Difethialone, 0.39 mg/L, and the high K,,, test concentrations may have decreased during the
study due to adsorption of the test substance on the surfaces of the exposure containers. It is
possible that lower ECsy values would have been achieved in semi-static or flow-through tests.
However, in an additional fish test, where concentrations were measured and recovery rates
between 74 and 90% after 24 hours were shown, a LCsy of < 0.15 mg/l was obtained.

The effect of Difethialone on Daphnia magna, which is the most sensitive species in the reported
acute tests, occurs after 24 hours, and a further possible decline in test substance concentration
from 24 to 48 hours is not considered significant enough to have influenced the outcome of the
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test. As the Daphnia test has been used as the key study, the losses in the concentrations for fish
and algae have no influence on the environmental classification.

Invertebrates (Daphnia magna) were the most sensitive taxonomic group in acute tests, with an
ECso value of 0.0044 mg/l, while in chronic tests the most sensitive species was
Pseudokirchneriella subcapitata, with a NOErC value of 0.032 mg/Il. Both values were based on
nominal concentrations. These two values were used as key end-points to establish the proposed
classification and labeling by the DS.

Comments received during public consultation

The acute aquatic classification as Aquatic Acute 1 with an M-factor of 100 was supported by
three MS.

Assessment and comparison with the classification criteria

Degradation
RAC agreed that Difethialone can be considered hydrolytically stable and rapidly photodegradable
based on the information provided in the CLH report.

RAC also agreed that Difethialone is not readily biodegradable under test conditions.
Furthermore, in an aerobic soil study Difethialone showed only a very slow degradation
(DTs0=635 days). Therefore, based on these data, RAC agreed with the DS that Difethialone
should be considered not rapidly degradable according to CLP.

Bioaccumulation

The experimental log K., for Difethialone is 6.29 at pH=7. This value is above the cut-off value of
log kow=4 (CLP), therefore RAC agreed with the DS that Difethialone has a high potential for
bioaccumulation.

Aquatic toxicity

Classification for acute aquatic toxicity should be based on the lowest toxicity value, i.e. in this
case ECso = 0.0044 mg/l (Daphnia magna, OECD 203). Since the value is < 1 mg/I, Difethialone
should be classified as Aquatic Acute 1 (H400) with an M-factor of 100.

No adequate chronic data was available for all three trophic levels and the only chronic toxicity
value available was the algal NOE,C of 0.032 mg/| (Pseudokirchneriella subcapitata; OECD 201).
Since the substance is not rapidly degradable, classification as Aquatic Chronic 1 (H410) with an
M-factor of 1 would be justified. However, due to the lack of chronic data for fish and
invertebrates, the classification according the surrogate approach should to be compared to the
classification according to the chronic data. Taking into account the fact that the substance is not
rapidly degradable, the log K,y = 4 and the ECsq = 0.0044 mg/L (Daphnia magna), which is the
highest acute toxicity reported, classification as Aquatic Chronic 1 (H410) with an M-factor of 100
is justified, since 0.001 < E(L)Cso < 0.01. This classification is the most stringent one and it
should be applied to Difethialone.

The main problem with the available tests is that they are based on nominal concentrations and
due to the water low solubility and high Log K., of the substance, test concentrations may have

declined during the study due to adsorption to test vessels and therefore the toxicity could be

underestimated. The DS mentioned an additional semi-static study in fish where the recovery
rates were between 74 and 90 % after 24 hours (see the section “in depth analyses by the RAC”
for details). This justification may not be relevant for the fish, daphnid and algae tests because
the static test durations were 96, 48 and 72 h, respectively, and therefore, the toxicity of
Difethialone might be underestimated in the reported studies. Further, it is not possible to justify
the recoveries of a Daphnia study with the recoveries in a fish study since because the medium is
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different, the decline of the test concentration from 24h to 48h could be relevant (see “in depth
analyses by the RAC” section).

In conclusion, considering these deficiencies in experimental design and the available
information, RAC agreed with the DS’s proposal to classify Difethialone according to CLP criteria
as Aquatic Acute 1 (H400) with an M-Factor of 100. RAC also agreed that the substance should
be classified as Aquatic Chronic 1 but disagreed with the proposed M-factor of 1 proposed by the
DS. Instead, RAC concluded that the surrogate approach should be applied as the most stringent
outcome and therefore, an M-factor of 100 is justified. Therefore, a classification as Aquatic
Acute 1 (H400) with an M-Factor 100 and Aquatic Chronic 1 with an M-Factor 100 is
proposed. However, if reliable data based on mean measured concentrations for the three trophic
levels were to become available, it is possible that the M-factors might need to be reviewed.

In depth analyses by the RAC
From Doc III A-biocides CAR, Difethialone: Acute toxicity to Invertebrates.

Acute toxicity to Daphnia magna (48h, static).

Immobilisation data

Nominal Test- Immobile Daphnia (%)
Substance
Concentration 24 hours 48 hours
| [po/L]
Control 0 0
Solvent control 0 0
0.40 0 0
0.65 0 0
1.1 0 0
1.8 0 0
3.0 0 0
5.0 45 70

Effect data

Endpoint EC 1 95 % c.l. EC 1,2
50 0

24 h [pg/L] | > 5.0 | > 3 (lower limit) [ 3.0
48 h [pug/L] | 4.4 | > 3 (lowerlimit) | 3.0

From Doc III A-biocides CAR, Difethialone: Acute toxicity to fish.

Determination of acute toxicity (LCsy) to rainbow trout (96 h, semi-static)

14
Concentrations of [ C]-Difethialone measured in fresh and expired (24
hour) media samples
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Table A7.4.1.1-6: 14 Measured concentration’ Recovery
Cc_)nce|_1tratlons of [ C]: 0 hours 24 hours | Mean | Initial 24 hour
Difethialone measured in (fresh) | (expired) as % of | as % of
fresh and expired (24 hour) nominal initial
media samples Test Substance

Concentration [mg/L]

Control < lod < lod < lod na na
Solvent control < lod < lod < lod na na
0.17 0.16 0.13 0.15 94 76
0.38 0.38 0.28 0.33 100 74
0.83 0.78 0.66 0.72 94 80
1.8 1.75 1.62 1.69 97 90
4.0 3.96 3.54 3.75 99 89

a
mg equivalent/L; < lod: below limit of detection by LSC (30 dpm); na: not applicable.

The present study cannot be used for classification and labelling as mortality exceeded 50 % at
all tested concentrations and the exposure period was only 48 hours. The test should have been
performed at lower concentrations. The test has not been performed according to standard
guideline which requires that a range-finding test should be performed in order to ensure a
proper range of test concentrations. The test period was <96 hours.

6 OTHER INFORMATION

Not available.
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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/ZEE)2ev.
Commission, Section 3.1) 7
Health &
Consumer
Protection
Directorate
General
Fletcher, D.W. 19889 IlI-A 30-day acute oral toxicity study with LM-2219 teatdd in
7.5.3.1.1/02 bobwhite quail.
Bio-Life Associates Ltd., laboratory report numig&r QD 93
GLP/Unpublished
Fletcher, D.W. 1988hn III-A 30-day dietary LGy study with LM-2219 technical in bobwhite
7.5.3.1.2/02 | qualil.
Bio-Life Associates Ltd., laboratory report numig&rQC 89
GLP/Unpublished
Gardner, J.R. 1986| 11I-A 6.1.2/01) Acute dermal tityi to rats of LM2219.
Huntingdon Research Centre Ltd, laboratory report n
861068D/LPA135/AC
GLP/Unpublished
Gonnet, J.F. and 1985a | IlI-A 6.1.4/01 | Difethialone local toleran@sts in the rabbit. Primary cutanoys
Guillot, J.P. irritation. Ocular irritation.
Hazleton Institute Francais de Toxicologie. Framaegratory
report no. 503340
GLP/Unpublished
Gonnet, J.F. and 1985b | 1lI-A 6.1.4/02 | Difethialone local toleran@ssts in the rabbit. Primary cutanoys
Guillot, J.P. irritation. Ocular irritation.
Hazleton Institute Francais de Toxicologie. Framaegratory
report no. 503340
GLP/Unpublished
Gonnet, J.F. and 1985c | 1lI-A 6.1.4/04 | LM2219: local tolerance testthe rabbit. Ocular irritation.
Guillot, J.P. Hazleton Institute Francais de Toxicologie. Framaegratory
report no. 509380
GLP/Unpublished
Guillaumont, 1988 | (Doc II-A Vitamin K1 diffusion across the placental barriette 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, Cardlss,
Fryer, S.E., Laboratory report no. 119G/86199
Buist, D.P., GLP/Unpublished
Crook, D.,
Gopinath, C.,
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Reference No | Source (where different from company)
in CA report on| Company
difethialond | Report No.
GLP (where relevant)
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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 determiiuat of difethialone.
Hazleton Laboratories America, Inc., Report No. HA@01-243.
GLP, Unpublished.
Hoffman, M. 1988c| II-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. HA@01-244.
GLP, Unpublished.
Horton, J. and [1999 | (Doc II-A Warfarin therapy: Evolving strategies in anticoagiohn.
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
and Paterson, K earthworms.
Inveresk Research, laboratory report number 802620
GLP/Unpublished
IPCS, Word 1995 | (Doc lI-A Environmental Health Criteria. 175. Anticoagulamdienticides.
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.
I1I-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 nunté896-
105P. Report dated 21 May 2009 (property of RDD@raftin
A study _ subgroup members, unpublished).
summary is
included in the
IUCLID
dossier (section
13)
Kynoch, S.R. 1986 | 1lI-A6.1.1/03| Acute oral toxictb mice of LM2219.
Huntingdon Research Centre Ltd, laboratory report n
86612D/LPA2/AC
GLP/Unpublished
Loken, R. 1988a Physical state determination fetltialone.
Hazleton Laboratories America, Inc., Report No. Hh@01-240.
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Report No.
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(Un)Published

GLP, Unpublished.

Loken, R.

1988b

I1-A 3.3.2/01

Munsell color detenation 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¢

I1I-A 6.1.1/04

Oral acute toxicityudy of LM 2219 in cats.
Toxicology Laboratory of Ecole Nationale Veteriraade Lyon,
laboratory report no. Not stated
Non GLP/Unpublished

Lorgue, G.

1985b

I1I-A 6.1.1/05

Toxicity by singdgministration of the compound LM2219
orally to dogs of any breed, of any age and fohlseixes.
Determination of the lethal doses.

Toxicology Laboratory Ecole Nationale Veterinaie ldyon,
laboratory report no. 85-3 LM2219
Non GLP/Unpublished

Lorgue, G.

1984

IlI-A 6.1.1/06

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

I1I-A 6.1.1/08

Study of the actdaricity of LM 2219 in chickens, male and
female. Determination of the LD50.
Toxicology Laboratory Ecole Nationale Veterinaie ldyon,
laboratory report no. No report/ study identificatti
Non GLP/Unpublished

Lorgue, G.

1985¢c

I1I-A 6.3.1/01

Toxicity by repedtadministrations —30 days - of the compol
LM2219 orally to dogs.
Toxicology Laboratory Ecole Nationale Veterinaie 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. BocadRaiCRC
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

1985a

II-A 6.1.1/01

LD50 evaluatiohLM-2219 given orally to rats.
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Porret-Blanc, G.

Lipha Research Center, laboratory report no. 863219
GLP/Unpublished

Mally, C. and
Porret-Blanc, G.

1985b

IlI-A 6.1.1/02

LM 2219 LD50 evaluation of LRR19 given orally to rats.
Lipha Research Center, laboratory report no. 86NI8219 RpL
GLP/Unpublished

Mally, C. and
Porret-Blanc, G.

1985c¢c

IlI-A 6.1.1/07

LD50 evaluation of LM 2219 giv orally to beagles.
Lipha Research Center, laboratory report no. 8413219
Non GLP/Unpublished

Mandelbrot, L. e
al.

1988

(Doc I1I-A
Section 3.8)

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

Markewicz, V.

1991a

I1I-A 6.10/03

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

Markewicz, V.

1991b

I1I-A 6.10/04

Antidotal treatmiestudy in the Beagle dog following
Difethialone overexposure.
Hazleton Washington, USA, laboratory report no.42620
GLP/Unpublished

Murli, H.

1992a

I1I-A 6.6.2/01

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

Hazleton Washington, USA, laboratory report no.36&0-449
GLP/Unpublished

Murli, H.

Murli, H.

1992b

1992c

I-A 6.6.4

Dose range finding acute toxicity study difethialone technical
grade.

Hazleton Washington, USA, laboratory report no.361-
4591P

GLP/Unpublished

Mutagenicity test on difethialone technical gradeunin vivo
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
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Inveresk Research, Tranent, Scotland. Laboratggrteno.
21795.
GLP/Unpublished
Roper, C.S. and| 2003 | Ill-A 6.2/04 Then vivo percutaneous absorption f¢] Difethialone in two
Gedik, L. test preparations in the rat.
Inveresk Research, Tranent, Scotland. Laboratggrteno.
21796.
GLP/Unpublished
Sahni, K.and 1998 | IlI-A6.1.1/09 | Toxic effect of Difethialone dhe liver of Swiss albino mice
Saxena, Y. (Mus musculus J. Anim. Morphol. Physiol., 45, pp137-141.
Spare, W. 1986 | IlI-A Determination of the hydrolysis rate constants Ei2219.
7.1.1.1.1/01 | Agrisearch Inc., laboratory report no. 1403
GLP/Unpublished
Spare, W. 19874 IlI-A Determination of the solution photolysis rate of 2R19
7.1.1.1.2/01 (Difethialone).
Agrisearch Inc., laboratory report no. 1404
GLP/Unpublished
Spare, W. 198709 11lI-A 7.2.1/01| Aerobic soil metabi of LM2219 (Difethialone).
Agrisearch Inc., laboratory report no. 1401
GLP/Unpublished
Suprenant, D.C.| 1986b | 1lI-A 7.4.1.1/02 Acute toxicity of LM2219 to rainbow trouS@lmo gairdneji
and Nicholson, Springborn Bionomics, Inc., laboratory report numbe
R. 11219.0286.6101.103
GLP/Unpublished
Suprenant, D.C.| 1986a | IlI-A 7.4.1.2/01 Acute toxicity of LM-2219 to daphnid@phnia magna
and Nicholson, Springborn Bionomics, Inc., laboratory report numbe
R. 11219.0286.6101.110
GLP/Unpublished
Swarbrick, R.H. | 2003 | IlI-A 7.4.1.3/01Difethialone: Toxicity to the green al@elenastrum
capricornutum
AstraZeneca UK Ltd. Brixham Environmental Laborgtor
laboratory report number BL7286/B
GLP/Unpublished
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.
C.B Reproductive and Developmental Toxicology Labonatoenter
for Life Sciences and Toxicology, Research Triarigititute,
NC, USA, laboratory report no. 65C-5724-05/06
GLP/Unpublished
Vasquez, A,G. |2000 | IlI-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: mammalianendbsome incorporation assay
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(Salmonella typhimuriuin

Hazleton Institute Francais de Toxicologie, Framaeoratory
report no. 504241

GLP/Unpublished

Weill, N.

1988b

I1I-A 6.6.3/01

Test to evaluate fineluction of genic mutations in CHO cells
(HGPRT locus).
Hazleton Institute Francais de Toxicologie, Framaeoratory
report no. 811471
GLP/Unpublished

- Competent Authority Report on difethialone, mad&aptember 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 arflential version (interest group: Biocides TMdahe
Assessment Reports in a public version:
https://circabc.europa.eu/faces/jsp/extension/\asiffation/container.jsp

Study summaries on physic chemical propertiesctdagy and ecotoxicology and fate are includedhin t
IUCLID dossier on difethialone (attachments to maci3) together with the effects assessment of the
substance (Doc Il1A), the Assessment Report andhaexawith confidential data.
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