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1 IDENTITY OF THE SUBSTANCE

11

Table 1: Substance identity and information relat@dnolecular and structural formula of the

substance

Name and other identifiers of the substance

Name(s) in the IUPAC nomenclature or other
international chemical name(s)

Tin, dibutylbis(2,4-pentanedionato-kO2,k04)-,

Other names (usual name, trade name, abbreviation)

Dibutyltin bis(2,4-pentanedionate)
Dibutyltin bis(acetylacetonate)
Dibutyltin ketonate

Dibutyltin diketonate

TIB KAT 226

NEOSTANN U-220-H

ISO common name (if available and appropriate)

EC number (if available and appropriate)

245-152-0

EC name (if available and appropriate)

Dibutylbis(pentane-2,4-dionato-O,0")tin

CAS number (if available) 22673-19-4
Other identity code (if available) -
Molecular formula C18H3204Sn
Structural formula
H30
HaC CH3
%) =
o TR
= ot “‘;;n\q /
H,C CH

SMILES notation (if available)

Resonance structure 1:
CCCC[Sn](CCCC)(O\C(C)=C/C(C)=0)0\C(C)=C/C(C)3
Resonance structure 2:
C(CCC)[CH2-].CC([CH-]C(=0)C)=0.CC(]CH-]
C(C)=0)=0.C(CCC)[CH2-].[Sn+4]

Molecular weight or molecular weight range

431.14

Information on optical activity and typical ratio of
(stereo) isomers (if applicable and appropriate)

Description of the manufacturing process and identy
of the source (for UVCB substances only)

O
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Degree of purity (%) (if relevant for the entry in Annex
VI)

1.2 Composition of the substance
Table 2: Constituents (non-confidential informajion

Constituent Concentration range (% | Current CLH in Current self-

(Name and numerical w/w minimum and Annex VI Table 3.1 classification and

identifier) maximum in multi- (CLP) labelling (CLP)
constituent substances)

Dibutylbis(pentane-2,4- No data - Acute Tox. 4, H302

dionato-O,0)tin Skin Corr. 1C, H314

Eye Dam. 1, H318

Skin Sens. 1, H317
Muta. 2, H341

Repr. 1B, H360FD
STOT SE 1, H370
STOT RE 1, H372
Aquatic Chronic 1, H410

[REACH Registration
Dossier (ECHA, 2015a)]

and

Flam. Lig. 3, H226
Acute Tox. 4, H312
Skin Irrit. 2, H315

Eye Irrit. 2, H319

Repr. 1A, H360FD
STOT RE 2, H373
Aquatic Acute 1, H400
Aquatic Chronic 3, H412
Not classified

[C&L Inventory (ECHA,
2015b)]

Table 3: Impurities (non-confidential informatiahyelevant for the classification of the substance

Impurity Concentration Current CLH in Current self- The impurity
(Name and range Annex VI Table 3.1 | classification and contributes to the
numerical (% w/w minimum (CLP) labelling (CLP) classification and
identifier) and maximum) labelling
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Table 4: Additives (non-confidential informatiorfiyelevant for the classification of the substance

Additive Function Concentration Current CLH in | Current self- The additive

(Name and range Annex VI Table | classification contributes to

numerical (% wiw 3.1 (CLP) and labelling the classification

identifier) minimum and (CLP) and labelling
maximum)

This CLH Report addresses the classification ofijilbis(pentane-2,4-dionato)-O-O"tin for STOT-REda
reproductive toxicity. No studies with dibutyllpentane-2,4-dionato-O,O’)tin are available for thes
endpoints; therefore reference is made to studigemned with the following read-across substarasepart
of a category approach:

Read-across substance CLP Classification

Acute Tox. 3*, H301; Acute Tox. 4*, H312; Acute T.d¥%*, H330; Skin Corr.
Dibutyltin dichloride 1B, H314; Muta. 2, H341; Repr. 1B, H360FD, STOT RE372; Aquatic
(DBTC) Acute 1, H400; Aquatic Chronic 1, H410.

Harmonised classification, C&L Inventory (ECHA, 2015b)

Dibutyltin dilaurate Muta 2. H341; Repr. 1B, H360FD, STOT RE 1, H372.
(DBTL) Harmonised classification, RAC Opinion (2015)

Acute Tox. 4, H302, Acute Tox. 2, H330; Skin Cd€, H314; Eye Dam. 1,
Dibutyltin maleate H318; Skin Sens. 1, H317; Muta. 2, H341; Repr.AB6OFD; STOT SE 1,
(DBTM) H370; STOT RE 1, H372; Aquatic Chronic 1, H410.

Self-classification, REACH registration (ECHA, 201%)

Skin Corr. 1B, H314; Eye Dam. 1, H318; Skin Seiis.H317; Muta. 2, H341,;
Dibutyltin (di)acetate Repr. 1B, H360FD; STOT SE 1, H370; STOT RE 1, H3@atic Chronic 1,

(DBTA) H410.
Self-classification, REACH registration (ECHA, 201%)

Acute Tox. 3, H301; Skin Irrit. 2, H315; Eye Dam.H318; Skin Sens. 1, H317;
Dibutyltin oxide Muta. 2, H341; Repr 1B, H360; STOT SE 1, H370; STRH 1, H372; Aquatic
(DBTO) Chronic 1 H410.

Self-classification, REACH registration (ECHA, 201@!)

The read-across substances used in the variougestigferred to in this report and used to suppuet
classification proposal are referred to in theddi#low; purity details are given where these epented
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Table 5: Test substances (non-confidential inforomt(this table is optional)

Identification | Purity Impurities and additives Other information
of test (identity, %, classification if
substance available)
DBTC 98.57% - Waalkens-Berendsen (2003)
DBTC >98% - REACH Registration Dossier (1994)
Not Emaet al, 1996b
DBTC reported i
Not Emaet al, 1995b
DBTC -
reported Emaet al, 1995¢
DBTC Not i Emaet al, 1991
reported
Not Emaet al, 1992b
DBTC -
reported Emaet al,1992a
Not Nodaet al, 1993
DBTC reported i
Not Nodaet al, 1992a
DBTC reported i
DBTC Not i Farret al, 2001
reported
DBTC Not i Nodaet al, 1992c
reported
Ema & Harazono, 2000a
DBTC 97% - Emaet al, 2000
Ema & Harazono, 2000b
DBTC 99.5% - Emeaet al, 2007a
DBTC 98% - Emeet al, 2009
Emaet al, 2007b
DBTC 98% - Emaet al, 2006b
Emaet al, 2006a
DBTC 98% Emaet al, 2003a
’ Emaet al, 2003b
DBTC Not i Iwaseet al, 1996
reported
DBTC Not i Iwaseet al, 1997
reported
DBTC Not i Iwaseet al, 1995
reported
Not Harazono & Ema, 2003
DBTC -
reported Harazono & Ema, 2001
DBTC Not i Yonemotoet al, 1993
reported
DBTC Not i Emaet al, 1996a
reported
DBTC 99.7% - Gaungt al, (1968)
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Identification | Purity Impurities and additives Other information
of test (identity, %, classification if
substance available)
DBTC 96% - DeWittet al, 2005b
DBTC ~08% Seinen & Vos (1977)
0 Penninks & Seinen, 1982
Not Barnes & Stoner, 1958
DBTC reported i
Not DeWitt et al, 2006b
DBTC reported i
Not Luebkeet al, 2003
DBTC reported i
Not DeWittet al, 2005a
DBTC reported i
Not DeWitt et al, 2006a
DBTC reported i
DBTC Not i Ishizakaet al, 1989]
reported
DBTA Not i Kimmel et al, 1977
reported
DBTA Not i Nodaet al, 1993
reported
DBTA Not i Nodaet al, 1992b
reported
DBTA Not i Nodaet al, 1992c
reported
Not Nodaet al, 2001
DBTA reported i
DBTL Not i Schilt & Zondervan van der Beuken, 2004
reported
Not Nodaet al, 1993
DBTL reported i
Not Nodaet al, 1992c
DBTL reported i
Not Schilt & Zondervan van der Beuken, 2004
DBTM reported i
Not Nodaet al, 1993
DBTM reported i
DBTM Not i Nodaet al, 1992c
reported
DBTO Not i Schilt & Zondervan van der Beuken, 2004
reported
DBTO Not i Nodaet al, 1993
reported
DBTO Not i Nodaet al, 1992c
reported
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2 PROPOSED HARMONISED CLASSIFICATION AND LABELLING

2.1 Proposed harmonised classification and labelling @ording to the CLP criteria

Table 6:
Classification Labelling
International Pictoaram Suopl Specific
Index No Chemical EC No CAS No |Hazard Class| Hazard Si %al "|  Hazard Hazpa‘l)r(.j Conc. Limits,| Notes
Identification and Category| statement g statement M-factors
Code(s) Code(s) Wword Code(s) statement
Code(s) Code(s)

Current
Annex VI - - - - - - - - - - -

entry

Repr. 1B H360FD
Dossier . .
- H360FD
submitters D'bgi%"rf’;féf’g”g’.‘;ﬁ]z'd' 245-152-0| 22673-19-% STOT RE i ) ]
proposal ' 1 H372 H372
Danger

Resulting
Annex Vi Repr. 1B H360FD

entry if Dibutylbis(pentane-2,4 o . H360FD ) ) )
agreed by dionato-O,0"tin 245-152-0| 22673-19-4 STOT RE H372
RAC and H372

COM 1 Danger
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Table 7: Reason for not proposing harmonised ¢leason and status under public consultation

Hazard class

Reason for no classification

Within the scope of public
consultation

Explosives Hazard class not assessed in this dossier No
ELaeTn?zZﬁ!?unsthi)?: gagre]g;Uding Hazard class not assessed in this dossier No
Oxidising gases Hazard class not assessed in this dossier No
Gases under pressure Hazard class not assessed in this dossier No
Flammable liquids Hazard class not assessed in this dossier No
Flammable solids Hazard class not assessed in this dossier No
Self-reactive substances Hazard class not assessed in this dossier No
Pyrophoric liquids Hazard class not assessed in this dossier No
Pyrophoric solids Hazard class not assessed in this dossier No
Self-heating substances Hazard class not assessed in this dossier No
Substances which in contac

with  water emit flammable | Hazard class not assessed in this dossier No
gases

Oxidising liquids Hazard class not assessed in this dossier No
Oxidising solids Hazard class not assessed in this dossier No
Organic peroxides Hazard class not assessed in this dossier No
Corrosive to metals Hazard class not assessed in this dossier No
Acute toxicity via oral route Hazard class not assessed in this dossier No
Acute toxicity via dermal route | Hazard class not assessed in this dossier No
ﬁ\)cuuttee foxicity via inhalation Hazard class not assessed in this dossier No
Skin corrosion/irritation Hazard class not assessed in this dossier No
?ﬁtr;?ilésn cye damage/eyeHazard class not assessed in this dossier No
Respiratory sensitisation Hazard class not assessed in this dossier No
Skin sensitisation Hazard class not assessed in this dossier No
Germ cell mutagenicity Hazard class not assessed in this dossier No
Carcinogenicity Hazard class not assessed in this dossier No
Reproductive toxicity - Yes
:ﬁgfemgx;?)rs%?te organ  toxicity- Hazard class not assessed in this dossier No
Specific target organ toxicity-| Yes
repeated exposure

Aspiration hazard Hazard class not assessed in this dossier No
sr?\fi?(;(rj](r)rlljesnt to the aquatic Hazard class not assessed in this dossier No
Hazardous to the ozone layer | Hazard class not assessed in this dossier No

3 HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLIN G

There is no harmonised classification and labellorghe substance.
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4 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

[A.] There is no requirement for justification thattion is needed at Community level.

Dibutylbis(pentane-2,4-dionato-O,0"tin has CMR pedies (reproductive toxicity). Harmonised
classification and labelling for CMR and respirgt@ensitisation is a community-wide action under
article 36 of the CLP regulation.

[B.] Justification that action is needed at Comnyfgvel is required.

Specific target organ toxicity — repeated exposure
Reason for a need for action at Community level:
Differences in self-classification

5 IDENTIFIED USES

The REACH Registration Dossier (ECHA, 2015a) stétas dibutylbis(pentane-2,4-dionato-O,0"tin igdis
as a catalyst in the following chemical producegaties:

PC 1: Adhesives, sealants

PC 9a: Coatings and paints, thinners, paint rensove

PC 26: Paper and board dye, finishing and impragmaroducts
PC 32: Polymer preparations and compounds

PC 34: Textile dyes, finishing and impregnatingducts

Dibutylbis(pentane-2,4-dionato-O,0"tin has thédeing sectors of end use:

SU 5: Manufacture of textiles, leather, fur

SU 6a: Manufacture of wood and wood products

SU 6b: Manufacture of pulp, paper and paper prisduc

SU 11: Manufacture of rubber products

SU 16: Manufacture of computer, electronic andocapproducts, electrical equipment
SU 17: General manufacturing

SU 19: Building and construction work

Dibutylbis(pentane-2,4-dionato-O,0"tin has thédwing consumer use:

PC 1: Adhesives, sealants

6 DATA SOURCES

Data for dibutylbis(pentane-2,4-dionato-O,O"tire dimited to study summaries presented in the palbji
disseminated REACH Registration Dossier (ECHA, 2)15Sources of information for the read-across
substances are shown below:

ECHA: database of registered substances (ECHA,3015

TOXLINE / MEDLINE: searches for CAS 22673-19-4, 6A7-58-7, CAS 78-04-6, CAS, 683, 18-1, CAS
818-08-6, CAS 1067-33-0, ‘dibutyltin’; October 2015

Published CLH Report for dibutyltin dilaurate (ECH2014)

OECD SIDS Dossier for dibutyltin dichloride (2000)
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OECD SIDS Dossier for dibutyltin dilaurate (2000)

OECD SIDS Dossier for dibutyltin maleate (2000)

OECD SIDS Initial Assessment Profile for dibutyltdichloride and selected thioglycolate esters (2006
REACH Registration Dossier (publically disseminatedsion) for dibutyltin dichloride (ECHA, 2015d)
REACH Registration Dossier (publically disseminatedsion) for dibutyltin dilaurate (ECHA, 2015e¢)
REACH Registration Dossier (publically disseminatedsion) for dibutyltin (di)acetate (ECHA, 2015f).
REACH Registration Dossier (publically disseminatedsion) for dibutyltin maleate (ECHA, 2015g).

REACH Registration Dossier (publically disseminatedsion) for dibutyltin oxide (ECHA, 2016d).
US Department of Health & Human Services ATSDR: i€obogical Profile for Tin and Tin Compounds
(2005)

7 PHYSICOCHEMICAL PROPERTIES
Table 8: Summary of physicochemical properties
Full study reports are not available: data arertadkem the publically disseminated REACH Registmti

Dossier for dibutylbis(pentane-2,4-dionato-O,OJHCHA, 2015a).

Property

Value

Reference

Comment (e.g. measured or
estimated)

Physical state at 20°C and
101,3 kPa

Liquid (yellow)

REACH Registration
Dossier (ECHA,
2015a)

Melting/freezing point

25.1°C

REACH Registration
Dossier (ECHA,
2015a)

Measured (OECD 102)

Boiling point

Not determined:

substance decomposes

142-158°C

REACH Registration
aDossier (ECHA,
2015a)

Relative density

1.237 at 20°C

REACH Registration
Dossier (ECHA,
2015a)

Measured (OECD 109)

Vapour pressure

3.8 x10? Pa at 25°C

REACH Registration
Dossier (ECHA,
2015a)

Measured (OECD 104)

Surface tension

33.05mN/m

REACH Registration
Dossier (ECHA,
2015a)

Measured (OECD 115)

Water solubility

Not determined

REACH Registration
Dossier (ECHA,
2015a)

Not determined due to instant
hydrolysis of the substance

Partition coefficient n-
octanol/water

Not determined

REACH Registration

Dossier (ECHA,

Not determined due to instant
hydrolysis of the substance

9
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Comment (e.g. measured or

ropery Value Reference estimated)
2015a)
REACH Registration
: M d (Pensky-Mart
Flash point 87°C Dossier (ECHA, easured (Pensky-Martens

2015a)

method)

Flammability

Not determined

REACH Registration
Dossier (ECHA,
2015a)

Explosive properties

Not determined

REACH Registration
Dossier (ECHA,
2015a)

Self-ignition temperature

>400°C

REACH Registration
Dossier (ECHA,
2015a)

Measured (EU A.15)

Oxidising properties

Not determined

REACH Registration
Dossier (ECHA,
2015a)

Granulometry

Not applicable (liquid)

REACH Registration
Dossier (ECHA,
2015a)

Stability in organic solvents
and identity of relevant
degradation products

Not determined

REACH Registration
Dossier (ECHA,
2015a)

Dissociation constant

Not applicable

REACH Registration
Dossier (ECHA,
2015a)

Viscosity

1.745 mPAs (dynamic)
at 40°C

REACH Registration
Dossier (ECHA,

Measured (OECD 114)I
rotational viscometer

2015a)
8 EVALUATION OF PHYSICAL HAZARDS
Not considered in this CLH Report.
9 TOXICOKINETICS (ABSORPTION, METABOLISM, DISTRIBUTIO N AND

ELIMINATION)

Table 9: Summary table of toxicokinetic studies

An overview of the studies is presented in thegdi#low and in the following text; more detaileddst

summaries are presented in Annex | to this CLH ntepo

Method

Results

Remarks

Reference

Dibutylbis(pentane-2,4-dionato)-O
Otin: simulated gastric hydrolysis

Dibutylbis(pentane-2,4-dionato)-
O-Otin is rapidly hydrolyzed to

NaRhan, 2015

10
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Method

Results

Remarks

Reference

(***Sn NMR detection)

the distannoxane
CIBu;SnOSnBgCI under
conditions representative of the
mammalian stomach. After 2
hours the degree of hydrolysis
was almost quantitative,
approximately 2 mol% of DBTC
was also detected.

Metabolism in the ran vivo

DBTC administered to male rats
by intraperitoneal injection (4
mg/kg bw) was metabolised to
butyl(3-hydroxybutyl)tin
dichloride, butyl(4-
hydroxybuty)tin dichloride and
butyltin trichloride. Highest
concentrations of DBTC were
found in the liver and kidneys
(compared to the brain and
blood). The half-life of DBTC in
liver, kidney and blood was 3-5
days.

Read-across
substance: DBTC

Ishizakaet al,
1989

Microsomal metabolisrmn vitro and
in the mousén vivo

In the mousén vivo, following
oral administration hydrolysis fof
DBTA to form dibutyltin and
liberation of acetate (incorporatg
into normal cellular metabolism)
Faeces contained a proportion g
non-metabolised DBTA and othé
dibutyltin derivatives. Extensive
cleavage of the tin-carbon bond
with further metabolism of the
liberated butyl group to exhaled
carbon dioxide and small
guantities of butenén vitro,
DBTA was metabolised to
dibutyl and monobutyl species.

Read-across
substance: DBTA

o

B
= =

Kimmel et al,
1977

Simulated gastric hydrolysis (GC-
FPD detection)

DBTL, DBTM and DBTO are
rapidly hydrolysed to DBTC
under conditions representative
the mammalian stomach. Withi
30 minutes, the degree of
hydrolysis was 82% (DBTL),
100% (DBTL) and 43%; within 1
hour the degree of hydrolysis wd
78% (DBTL), 97% (DBTM) and
65% (DBTO); within 2 hours the
degree of hydrolysis was 88%
(DBTL), 98% (DBTM) and 80%
(DBTO) and within 4 hours the
degree of hydrolysis was 87%,

Study used to suppo
read-across.

oRead-across
substances: DBTL,
DBTM, DBTO

IS

tSchilt &
Zondervan van der
Beuken, 2004
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Method Results Remarks Reference
(DBTL), 95% (DBTM) and 87%
(DBTO).
Simulated gastric hydrolysis'fSn | DBTC is rapidly hydrolysed to | Study used to suppoftNaRhan, 2016
NMR detection) the distannoxane read-across.
CIBuzSnOSnBgCI under Read-across

conditions representative of the | sypstance: DBTC
mammalian stomach. The degrg
of hydrolysis was reported as
approximately 70, 85 and 90 %
after 30 seconds, 1 hour and 4
hours respectively (not corrected
for trace impurities of
tributyltinchloride).

[0)

9.1 Short summary and overall relevance of the providedoxicokinetic information on the
proposed classification(s)

Limited toxicity data are available for the subswmlibutylbis(pentane-2,4-dionato-O,0"tin and atadare
available for the endpoints considered in the CLidp®&tt (reproductive toxicity and STOT RE).
Classification for these endpoints following orapesure is instead addressed using a read-acrpssaap
from DBTC and other dibutyltin substance®.(a category approach), justified on the basis afrdiytic
and toxicokinetic behaviour, and toxicological d@sge section 9.2 below, read-across justificatidn)
comparable approach which was accepted by RAC w@d in the 2014 CLH report for DBTL to support
the classification following oral exposure (ECHA12).

In vitro simulated gastric hydrolysis studies for categosmbers are discussed in detail in section|8.2.
vivo toxicokinetic data for category members are liohiie data on DBTC and DBTA. DBTC is shown to be
metabolised in the rat following intraperitoneajeittion by hydroxylation of the butyl groups and by
formation of monobutyltin trichloride (Ishizalet al, 1989). Male Wistar rats were administered alsin
intraperitoneal administration of 4 mg/kg bw andrtmated 6-168 hours following dosing. Blood, erignd
selected tissues (liver, kidneys and brain) wetlectied. DBTC was detected in the liver and kidhaythe
earliest time point, but had been metabolised toesextent. The accumulation of DBTC in brain was
slower than in the other organs investigated; tighdst concentration was observed after three days
concentrations were lower than those in other adapproximately one fifth of the concentrationridun
the liver and kidneys). The half-life of DBTC ihet liver, kidney and blood was found to be betw@édn
days. Butyl(3-hydroxybutyltin dichloride, butyl#ydroxybutyltin dichloride and butyltin trichlaie were
detected as metabolites by HPLC and MS It is sstggethat butyl(3-hydroxybutyl)tin dichloride mag b
formed in the liver; DBTC and butyl(3-hydroxybuttf) dichloride are excreted into the bile and may b
involved in the induction of the biliary and hegdtsions. The generation of monobutyltin deriedifrom
DBTC is also shown in microsomal preparatiomsvitro (Kimmel et al, 1977). The same authors also
report the metabolism of DBTA following oral adnstration to the mouse. Findings show hydrolysis of
DBTA to form an unidentified dibutyltin compounddhfiberation of the acetate moieties, which ar¢hier
transformed and incorporated into normal cellulatabolism. The faeces also contained a propodion
non-metabolised DBTA and other dibutyltin derivaBv Extensive cleavage of the tin-carbon bondalsxts
indicated, with further metabolism of the liberatbdtyl group to exhaled carbon dioxide and small
guantities of butene.
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9.2 Read-across

9.2.1 Background

A read-across approach for systemic endpoints aftrexposure has previously been used in the OECD
HPV Chemicals Program for dimethyltin-, dibutyltiand dioctyltin compounds on the basis of the commo
dialkyltin dichloride hydrolysis products. Howevagecent simulated gastric hydrolysis studies gdadra
under REACH for specific dialkyltin compounds ing&d in the OECD categories containing thioglycolate
(EHMA) ligands, namely DMT(EHMA) (EC: 260-829-0), DBT(EHMA) (EC: 234-186-1) and
DOT(EHMA), (EC: 239-622-4), did not confirm the results oéyious simulation experiments (ECHA,
20164, b, c). Considering that distinct hydrolyshaviour may be associated with the thioglycdigends
under certain conditions, and additionally, that togicological data is available for DBT(EHMAYor
relevant endpoints, this substance is not includelde category below.

The proposed read-across approach is considereddaag to the 2008 ECHA Guidance Document for
categories(Guidance on information requirements and chemiaééty assessment, Chapter R.6: QSARs and
grouping of chemical@ECHA, 2008).

9.2.2 Category definition and its members
Category Hypothesis

The substances in the category are chemically cabfe in that they contain a common functional
dibutyltin (BwSn-) group, which is considered to be the toxic ponent. The hypothesis underpinning the
category approach is that, following oral admimigtm, all substances within the category behava in
predictable manner and will hydrolyse with the gatien of DBTC (or derivatives thereof); systemic
exposure will therefore be to the same substargardiess of the substance administered. The sistem
toxic effects of the category members are due tancon intermediates and will be comparable. Read-
across is limited to those endpoints relying ornidobogical data generated in experimental animatm&sin
vivo by oral administrationg(.g.reproductive toxicity, repeated dose toxicity) andot applicable tm vitro
studies or to studies using dermal or inhalatigmosyres. The category is established in ordeddoess the
mammalian toxicology of dibutyltin substances bference to structurally-related substances, withbet
need to generate additional toxicological dateivo.

Applicability domain of the category

The category includes substances with the genenmuia BuSnL, (L is a labile ligand) as well as DBTO
(shown to form DBTC in gastric simulation studieBipe category excludes dibutyltin substances wath-n
labile ligands which do not hydrolyse to form DBBCderivatives thereof in gastric simulation stgdiend
where there is significant systemic exposure tarnteet substance. Furthermore, the categorytabkshed
with substances generating hydrolysis productsafidition to DBTC) which are of comparatively low
toxicity. Substances generating additional hydsislyproducts of toxicological significance would be
excluded from the category.

Category members have been chosen based on sttusituilarity and comparable hydrolytic behaviour.
While additional substances could be included & glhoposed category, these substances do not hgve a
toxicological data of relevance to the endpointasadered in the CLH proposal. These substances are
excluded from the category based on the availglofitdata; however they could potentially form pairthe
category on the basis of their hydrolytic behavidure exclusion of these substances does not shpwias

or decrease the level of confidence in the propaggdoach.

Category Members

The chemical structures of the substances dibsigbntane-2,4-dionato-O,0')tin, DBTC, DBTM, DBTA,
DBTL and DBTO used to establish the proposed cayeigo read-across are shown in Table 10 below.
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Table 10 Substance characteristics*
. Purity / Impurity
Substance E,CA:S# 4 Structure (siﬂ(rjlitgs) details
(REACH Dossier)
e < o, >92% (TIB KAT
Dibutylbis(pentane- | 245-152-0/ % i ? 226)
- - - o 0 i
2,4-dionato-0,0')in | 22673-19-4 =L >92% '(\‘n‘q’ofr‘:gg‘:rzsot'ﬁﬁ'rft
> substance)
>97.5%
Dibutyltin oxide | 212-449-1/ HeG™ 8 " CHg Not reported| N further details
(DBTO) 818-08-6 0 (monoconstituent
substance)
93-100%
96-99.7% Monoconstituent
Dibutyltin 211-670-0/ HsC™ >8R " CH;, where substance;
dichloride (DBTC) 683-18-1 c’ Gl reported for | tributyltin chloride
studies (0.25-1%) in some
sources
3 Ve No further detail
: . jp— 0 o further details
Dibutyltin maleate | 201-077-5/ | sn Not reported| (monoconstituent
(DBTM) 78-04-6 3 substance)
5 CH;
X
. . 0 . No further details
__ Dibutyitin 213-928-8 M 79 CHs Not reported| (monoconstituent
(di)acetate (DBTA) | 1067-33-0 HC™ O-8Sn—~_~¢yy. substance)
H3C/\)
oH 95-100%
3 .
Monoconstituent
. - O.__CHy(CHg)gCH
Dibutyltin dilaurate | 201-039-8 / j\ /SC/\T/( (G CHs Not reported substance; potenitg
(DBTL) 77-58-7 | CHy(CHo)eCH; /y 0 P presence of

tributyl(lauryloxy)

stannane

* The structures are arbitrary as tin(IV) compounasy adopt various geometries and coordination rusnb

depending on the ligands.

14



CLH REPORT FOR DIBUTYLBIS(PENTANE-2,4-DIONATO-O,d)N

Purity / Impurities

Purity details for material tested in the toxictyidies are reported inconsistently for DBTC andata@ll for
other category members; however, where reportedletrel of purity is relatively high. For studiegere
purity is not reported, the test materials usedeappo have been obtained from reputable sourcgsam
therefore be assumed to be of high purity. In gandibutyltin compounds may contain small amouwsfts
monobutyltin and tributyltin compounds as impustieThe potential presence of these impuritiesagtlle
levels does not affect the category approach. ulyitin substances are metabolised to dibutyltimpounds
(Appel, 2004); the dibutyltin metabolites are thbugp be the more toxic moiety and are respondile
effects on the immune system and developing foegtsdies with monobutyltin compounds show a lower
level of toxicity; comparative developmental tokjcistudies indicate that monobutyltin metabolitese a
detoxification products of dibutyltin compounds (&et al, 1995c; Emeaet al, 1995b; Ema, 2001). All
substances are notified under REACH as monocoastitubstances and, where impurities are alsotezhor
in the publically disseminated REACH ReqgistrationsBiers, these are present at low levels and drarsst
any specific toxicological concerns. It is unliketherefore, that variation in purity level or iomiy profile
will significantly affect the toxicity profile of e category substances for the endpoints of irterés
conclusion, the absence of purity details for a Ineinof studies and the lack of impurity profiles &l
studies is not considered to impact on the validitthe proposed category approach.

9.2.3 Category justification

Physicochemical properties

The category members are either solid or liquidoatn temperature and pressure; (dibutylbis(pengahe-
dionato-O,0"tin is liquid at room temperaturest sureported to have a melting point of 25.1°C K&C
2015a) so will be liquid at mammalian body tempamat The category substances have molecular waights
the range 304-632 due to differences in the grdug®d to the dibutyltin moiety. The difference in
molecular weight means that the mass proportioDBTC generated by hydrolysis will vary; this may be
reflected in toxic potency. Category members aleegdorted to be insoluble or of low water soluili
Physicochemical properties are not critical to thelusion of substances in the category, but releva
properties are comparable.

Chemical similarities (hydrolytic behaviour)

Dialkyltin compounds which contain labile ligands,g. chlorides or carboxylates, generally undergo
hydrolysis in aqueous solution at room temperatutk the formation of various oxide/hydroxide spe=ci
The hydrolysis reactions have been thoroughly stlidind depending on the reaction conditions various
products may be isolated (Beckmargt al, 2002; Davies, 2004), where the partly hydrolysed
XR2SnOSNnRX distannoxane is frequently encountered. Furthardlysis in an aqueous environment of
this compound eventually forms the insoluble polsiméR.SnO). Importantly, the reactions are reversible
and the equilibria may be shifted by (strong) admdavour the dimeric/monomeric structures (Dayvies
2004; Aylettet al, 1979). A general mechanistic pathway is preseimt&theme 1 where the composition at
equilibrium will depend on factors such as the medand the ionic strength.

e

H,0 H,0
R,SnX, —*R,Sn(X)OH —>XR,Sn0OSNR,X

o ||

H,O H,O
(R,5n0),+— (R,Sn0),R,SNOH +— XR,SnOSNR,0H
HX /

Scheme 1. Simplified hydrolysis scheme for dialkgt(Davies, 2004; Aylett al, 1979)

HX
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A 2010 study of water solubility performed with dtglbis(pentane-2,4-dionato-O,0")tin and reportethie
publically disseminated REACH Registration Dosstates that the substance hydrolyses ‘immediately’
upon contact with water, with the formation of ahauspension of white particles (ECHA, 2015a). The
hydrolysis products were not identified. Also foBDC, the compound was reported to decompose in the
publically disseminated REACH Registration Dossier the product was not identified (ECHA, 2015d)r F
the other compounds in the category, the waterbglitlas were reported as low or as insoluble ie th
REACH Registration Dossiers and the possible folonadf decomposition products were not discussed
(ECHA, 2015e, f, g; ECHA, 2016d). In the OECD SiDial Assessment Profile for dibutyltin dichload
and selected thioglycolate esters (OECD, 20065 #tated however that DBTC, DBTL and DBTM all
rapidly form oxides/hydroxides in contact with wate good agreement with the expected lability lod t
ligands.

The chemical behaviour at low pH is distinct frohatt at neutral pH. At pH 1-2 under simulated gastri
conditions, the compounds in the category behawe predictable manner and rapidly convert to common
intermediates. Schilt & Zondervan van der BeukeAO@ reported the rapid (half-life < 0.5 hours)
hydrolysis of DBTM and DBTL to form DBTC (95 % ald % yields respectively after 4 hours). Dibutyltin
oxide (DBTO) was also reported to form DBTC withhalf-life of 3,5 hours (87 % vyield after 4 hours).
DBTC was detected and quantified with GC-FPD usgimgpared stock solutions of DBTC while the
liberated ligands (maleic acid and lauric acid)evanalysed using HPLC-UV and GC-MS respectivelye Th
results demonstrate that the substances are hgdblyand converted to DBTC under conditions
representative of the stomach although an unambiguwssignment of the structure of the common
intermediate has not been made. In contast toithelated gastric conditions, DBTA has been shown to
liberate free acetate following oral administratiorthe mouse (Kimmedt al, 1977) with the liberation of
dibutyltin substances and free acetate.

Recent simulated gastric hydrolysis studies geadrahder REACH demonstrate the lability of the rids
also in dibutylbis(pentane-2,4-dionato-O,0")tin @an, 2015). Using®*Sn NMR spectroscopy, it was
shown that the acetylacetone ligands are liberabedst quantitatively at pH 1.2 within 2 hours witie
formation of the distannoxane CIERnOSnBuCI (c.f. Scheme 1), assigned based on reference NMR spectra
and in accordance to literature values (Davies4P2@@inor amounts of DBTC (2 mol%) were also detelct
The NMR studies are distinct from the previous dated gastric hydrolysis studies (Schattal, 2004) in
that a direct method is used (with much higher sufz® concentrations) which allow a specific agsigmt

of the formed substance. An analogous behaviourokasrved for the reference compound DBTC which
formed the identical distannoxane CiBaOSnBuCI as the only hydrolysis product (Naf3han, 201&)alb
amounts of unreacted DBTC (<10 mol%) were also afete (after 4 hours). The formation of the
distannoxane CIB$nOSnBuCl is in accordance with the well established clstmpi of dialkyltin
substances.

The hydrolytic behaviour of the substances in @egory (dibutylbis(pentane-2,4-dionato-O,0")tiBTL,
DBTM, DBTA, DBTL and DBTO) at neutral and low pHguorts the read-across approach and demonstrate
that systemic exposure to the intact substancéswiolg oral administration is unlikely. All substzes
behave in a predictable manner and will hydroly#é the generation of DBTC (or derivatives therg ad
common intermediates at low pH. The observed inteiate(s) may vary depending on experimental
conditions €.g.solvent, temperature, pH, concentration) due tmua equilibria in aqueous conditions.

Toxicokinetic properties

No in vivo toxicokinetic data are available for dibutylbisfpene-2,4-dionato-O,0"tin and only limited data
are available for other dibutyltin substances,udolg DBTC. Nevertheless, the ‘immediate’ hydradys
reported for the substance strongly suggests thiaawing oral administration, there will be no $gsiic
exposure to the intact substance. Following absorptherefore, there will be no relevant toxiauddic
differences for dibutylbis(pentane-2,4-dionato-Qtj@' or the other category members DBTC, DBTM,
DBTA, DBTL and DBTO. The only toxicokinetic diffenees relate to the behaviour of the low toxicity
ligands and are not considered to be of relevance.

Based on hydrolysis data for the category membads taxicokinetic data for DBTC, exposure of the
biological targetsi(e. the thymus; the developing embryo/foetus; implaoma fertility) can be assumed.
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Theoretically, a difference in response to theedéht category compounds may be caused by diffeseinc
the rate or extent of hydrolysis; however thishieven to be relatively rapid and extensive for atbstances.
Small differences in toxic potency may also be seed are attributable to differences in the molacul
weight of the category substances; however angrmifices in potency are consistent with the proposed
category approach. Of critical importance for épect of the assessment is the comparative geweldal
toxicity study of Nodaet al,, (1993), which clearly demonstrates exposurdefdeveloping foetus following
the administration of the category substances DEOBTM, DBTA, DBTL and DBTO. The dose levels
used in this study were equivalent (taking intocact molecular weight). Toxicokinetic differences
following the generation of DBTC in the gastroitieal system are not relevant, as the toxicokisetic
behaviour of DBTC will be the same, regardlesshefdubstances dosed. Based on this evidence,uegpos
of the biological targets can be assumed.

Similar toxicological properties

Limited toxicological data are available for diblbig(pentane-2,4-dionato-O,0"tin. Where data are
available (ECHA, 2015athey are shown below and compared to equivaletst fta the other category
members (Table 11). Dibutylbis(pentane-2,4-dior@j@")tin is reported to be of moderate acute oral
toxicity. The LDso value (1864 mg/kg bw) is notably higher than tberesponding values for DBTC (219
mg/kg bw) and DBTO (172 mg/kg bw), but is compageatd data for the dibutyltin esters, most notably
DBTL (2071 mg/kg bw).

The difference between the E®values could be taken as an indication that thadtion of DBTC does not
occur rapidly in the stomach. As stated howevitre LDso of dibutylbis(pentane-2,4-dionato-O,0"%tin is
comparable to that reported for DBTL (2071 mg/kg bmhich is shown to be rapidly hydrolysed to DBTC.
Stoichiometric factors also need to be taken irdnsieration; however dibutylbis(pentane-2,4-dionat
0,0"tin would be expected to generate ~75% by nshd3BTC, which does not account for the large
difference in oral LBo values. The acute oral toxicity with dibutylbis(gane-2,4-dionato-O,0O")tin used a
single gavage dose of 2000 mg/kg bw test matenidlreo dosing vehicle. The use of a single highedss
likely to result in a reduced extent of hydrolygigrticularly (as in this case) when administeredatsted
rats. The acute oral toxicity studies with DBTQ@lawth dibutylbis(pentane-2,4-dionato-O,0")tin bodport
effects on the stomach (haemorrhage, loss of thigiganucosa) which indicate that local toxicityyrze an
important cause of mortality. This is also reporfer the other dibutyltin compounds. In this gate
slower generation of DBTC from the hydrolysis dbwtiylbis(pentane-2,4-dionato-O,0"tin is likelylie an
important factor. For other endpoints where tdyidata are available for dibutylbis(pentane-2 dndito-
0,0"tin (acute dermal toxicity, skin and eye atibn, bacterial mutation), study outcomes are Gualge
with those of the other category members.

Comparative developmental toxicity data in the(Naodaet al, 1993) show that DBTC, DBTM, DBTA,
DBTL and DBTO result in a comparable spectrum atéb malformations, further supporting read-across
using a category approach. Based on this evideswamon biological targets can be assumed for the
category members. Comparison of available toxid#ia therefore supports the read-across approiéaim w
the category for reproductive toxicity and STOT RE.

The nature and potential toxicological significarafethe liberated ligands meed to be considere& Th
dibutyltin esters in the category are linked toup® of relatively low systemic toxicity (i.e. laaracid,
maleic acid, acetic acid); the liberation of théselrolysis products in the gastrointestinal tracesl not
affect the read-across argument. For dibutylbiggren2,4-dionato-O,0tin, hydrolysis will liberate
acetylacetone which is similarly unlikely to havgrsficant systemic toxicity.

Classification

The harmonised CLP classification for DBTC is shownTable 11. The substance has a harmonised
classification in Acute Tox. 3 (oral), Acute Tak(dermal), Acute Tox. 2 (inhalation), Skin CorB,Repr.

1B (fertility and developmental toxicity), Muta. 3TOT RE 1 (thymus) and in Aquatic Acute 1 and Aua
Chronic 1. DBTL has recently (ECHA, 2014) beensidered by the RAC and a harmonised classification
in Repr. 1B (fertility and developmental toxicityyjuta. 2 and STOT RE 1 (thymus) was agreed. Other
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hazard classes were not considered by RAC. Otlmstances in the category do not have harmonisét CL
classification, but the self-classification showntihe REACH Registration Dossiers for these sulsstais
comparable to the harmonised classification for BBhd for DBTL (for those hazard classes considbyed
RAC). The comparable classification of the substanin the category therefore indicates similar
toxicological properties and further supports tead-across category justification. It is particylaotable

that classification in reproductive toxicity (Categ 1B: H360FD) and in organ toxicity after repehte
exposure (Category 1; thymus) is the same for alnivers in the category and is also the same as that
proposed for dibutylbis(pentane-2,4-dionato-O,®))ti

The studies used to support the proposed cladsificaof dibutylbis(pentane-2,4-dionato-O,0"tin for
reproductive toxicity and for STOT RE are of vat@ahuality. Few of the studies are OECD Testgingel
and GLP-compliant (and are therefore not classifie@ategory 1 according to Klimisch). The majoruty
the studies relied upon are not fully complianthwttie relevant guidelines but do, however, inclrediable
assessment of appropriate endpoints and key parenef relevance to classification. Furthermohe, t
majority of studies are reported in sufficient dleta support the classification proposal and also a
consistent, providing a weight of evidence. Rolsishmaries are provided for those studies congidere
adequate (either individually or as part of a weigftevidence) to support the classification pr@hos
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9.2.4 Data matrix

Table 11. Data matrix for category members

[REACH Registration
Dossier (ECHA,
2015a)]

[REACH Registration
Dossier (ECHA,
2016d)]

[REACH Registration
Dossier (ECHA,
2015d)]

[REACH Registration
Dossier (ECHA,
20159)]

[REACH Registration
Dossier (ECHA,
2015f)]

Substance Dibu'gylbis(pentan_e- Dibutyltin oxide Dibutyltin dichloride Dibutyltin maleate _ Dibutyltin Dibutyltin dilaurate
2,4-dionato-0,0"tin (DBTO) (DBTC) (DBTM) (di)acetate (DBTA) (DBTL)
CAS No 22673-19-4 818-08-6 683-18-1 78-04-6 1067-33-0 875
EC No 245-152-0 212-449-1 211-670-0 201-077-5 213-928-8 01-@39-8
MW 431 249 304 347 351 632
PHYSICOCHEMICAL DATA
Physical state Liquid Solid Solid Solid Liquid Liquid

[REACH Registration
Dossier (ECHA,
2015e)]

Water solubility

Study technically not
feasible. Hydrolysis
on contact with water.

2.55 mg/L

[REACH Registration
Dossier (ECHA,

Study technically not
feasible. Hydrolysis
on contact with water.

Insoluble

[REACH Registration
Dossier (ECHA,

0.4 g/L

[REACH Registration
Dossier (ECHA,

Insoluble

[REACH Registration
Dossier (ECHA,

pH (*°%Sn NMR
detection)

CIBuzSnOSnBuCI
under gastric
simulation studies:
close to quantitative ir
2 hours (2 mol% of

DBTC also detected)

CIBu;SnOSnBuCI
under gastric
simulation studies:
~70% in 30s, ~85% in
1h, ~90% in 4h

[REACH Registration | 20164)] [REACH Registration | 2015g)] 2015f)] 2015€)]
Dossier (ECHA, Dossier (ECHA,
2015a)] 2016d)]
Hydrolysis, low No data Formation of DBTC | Not relevant Formation of DBTC | No data Formation of DBTC
pH (GC-FPD in gastric simulation in gastric simulation in gastric simulation
detection) studies: 43% in 0.5h, studies: 100% in 0.5h studies: 82% in 0.5h,
65% in 1h, 90% in 2h 97% in 1h, 98% in 2h 78% in 1h, 88% in 2h
87% in 4h [Schilt & 95% in 4h [Schilt & 87% in 4h [Schilt &
Zondervan-van den Zondervan-van den Zondervan-van den
Beuken, 2004] Beuken, 2004] Beuken, 2004]
Hydrolysis, low Formation of No data Formation of No data No data No data
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Substance

Dibutylbis(pentane-
2,4-dionato-0,0"tin

Dibutyltin oxide
(DBTO)

Dibutyltin dichloride
(DBTC)

Dibutyltin maleate
(DBTM)

Dibutyltin
(di)acetate (DBTA)

Dibutyltin dilaurate
(DBTL)

[NaRhan, 2015]

[NaRhan, 2016]

TOXICOLOGICAL

DATA

Oral LD50 (mg/kg
bw)

1864 (1039-3344)

[REACH Registration
Dossier (ECHA,

172 (121-240)

[REACH Registration
Dossier (ECHA,

219

[REACH Registration
Dossier (ECHA,

510 (263-777)

[REACH Registration
Dossier (ECHA,

1070

[REACH Registration
Dossier (ECHA,

2071 (1207-5106)

[REACH Registration
Dossier (ECHA,

2015a)] 2016d)] 2016d)] 2015g)] 2015f)] 2015e)]
Dermal LD50 >2000 >2000 No Data >2000 No Data >2000
(mg/kg bw) [REACH Registration | [REACH Registration [REACH Registration [REACH Registration

Dossier (ECHA,
2015a)]

Dossier (ECHA,
2016d)]

Dossier (ECHA,
20159)]

Dossier (ECHA,
2015e)]

Skin irritation

Irritant but not
corrosivein vitro

[REACH Registration

Irritant in vivo

[REACH Registration
Dossier (ECHA,

Corrosivein vivo

[REACH Registration
Dossier (ECHA,

Corrosivein vivo

[REACH Registration
Dossier (ECHA,

Corrosivein vitro

[REACH Registration
Dossier (ECHA,

Corrosivein vivo

[REACH Registration
Dossier (ECHA,

Dossier (ECHA, 2016d)] 2016d)] 20159)] 2015f)] 2015e)]
2015a)]
Corrosivein vivo
[REACH Registration
Dossier (ECHA,
2015a)]
Eye irritation Serious eye damage | Irritantin vivo Serious eye damage | Serious eye damage | No Data Irritantin vivo
vitro [REACH Registration| VIVO VIVO [REACH Registration
[REACH Registration| Dossier (ECHA, [REACH Registration| [REACH Registration Dossier (ECHA,
Dossier (ECHA, 2016d)] Dossier (ECHA, Dossier (ECHA, 2015e)]
2015a)] 2016d)] 20159)]
Ames test Negative Negative Negative Negative Negative Negative
[REACH Registration| [REACH Registration | [REACH Registration | [REACH Registration| [REACH Registration | [REACH Registration
Dossier (ECHA, Dossier (ECHA, Dossier (ECHA, Dossier (ECHA, Dossier (ECHA, Dossier (ECHA,
2015a)] 2016d)] 2016d)] 20159)] 2015f)] 2015e)]
Reproductive No data: read-across | No data Large increase in pre-No data No data No data

toxicity — adverse
effects on sexual
function and

proposed

implantation loss in
studies in the rat,

mouse & monkey [rat
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Substance

Dibutylbis(pentane-
2,4-dionato-0,0"tin

Dibutyltin oxide
(DBTO)

Dibutyltin dichloride
(DBTC)

Dibutyltin maleate
(DBTM)

Dibutyltin
(di)acetate (DBTA)

Dibutyltin dilaurate
(DBTL)

fertility

[Ema & Harazono,
2000a; Ema &
Harazono, 2000b;
Emaet al, 2000;
Waalkens-Berendsen
2003], mouse [Emat
al., 2007a], monkey
[Emaet al, 2006b;
Emaet al, 20073;
Emaet al, 2009]]

Reproductive
toxicity — adverse
effects ont the
development of
the offspring

No data: read-across
proposed

Characteristic externa
and skeletal foetal
malformations,
largely affecting the
jaw/skull [Nodaet al,
1992c; Nodeet al,
1993]

| Characteristic externa
and skeletal foetal
malformations,
largely affecting the
jaw/skull [Ema &
Harazono, 2000a, b;
Emaet al, 1991; Ema
etal, 1992a, b; Ema
et al, 1995b; Emat
al., 1996b; Ema,
2001; Emeet al,
2007b; Faret al,
2001; Nodeet al,
1992b; Nodaet al,
1993; Study report,
1994; Waalkens-
Berendsen, 2003]

| Characteristic externa
and skeletal foetal
malformations,
largely affecting the
jaw/skull [Nodaet al,
1992c; Nodeet al,
1993]

| Characteristic externa
and skeletal foetal
malformations,
largely affecting the
jaw/skull [Nodaet al,
19924, b, c; Nodat
al., 1993; Nodat al,
2001]

| Characteristic externa
and skeletal foetal
malformations,
largely affecting the
jaw/skull [Nodaet al,
1992c; Nodeet al,
1993]

Repeated dose
toxicity

No data: read-across
proposed

No data

Marked reduction in
thymus size &
cellularity; similar
effects on the spleen
and lymph nodes
[Barnes & Stoner,
1958; DeWittet al,
2005b; Faret al,
2001; Gauntt al,
1968; Penninks &

No data

No data

No data
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Substance

Dibutylbis(pentane-
2,4-dionato-0,0"tin

Dibutyltin oxide
(DBTO)

Dibutyltin dichloride
(DBTC)

Dibutyltin maleate
(DBTM)

Dibutyltin
(di)acetate (DBTA)

Dibutyltin dilaurate
(DBTL)

Seinen, 1982; Seinen
& Vos, 1977; Study
report, 1994;
Waalkens-Berendsen
2003]

CLP
Classification

No harmonised
classification

No harmonised
classification

Acute Tox. 3*, H301
Acute Tox. 4*, H312
Acute Tox. 2*, H330
Skin Corr. 1B, H314
Muta. 2, H341
Repr. 1B, H360FD
STOT RE 1, H372
Aquatic Acute 1,
H400

Aquatic Chronic 1,
H410

No harmonised
classification

No harmonised
classification

Muta 2, H341
Repr 1B, H360FD
STOT RE 1, H372

[Based mainly on
read-across from
DBTC]
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9.2.5 Conclusions

Overall, the data available are considered tofjustie use of a category approach for read-acrass f
DBTC, DBTM, DBTA, DBTL and DBTO in order to addrefise classification of dibutylbis(pentane-2,4-
dionato-O,0O"tin for reproductive toxicity and 8T OT RE, based on the following data:

" The hydrolytic behaviour at neutral and low pH swuppthe rapid formation of common
intermediate(s) across the category. Due to rapdidhysis at low pH there will therefore be no
systemic exposure to dibutylbis(pentane-2,4-diofa0"tin using oral dosing.

" Hydrolysis studies at low pH for dibutylbis(pentahéd-dionato-O,0"tin and DBTC show the
formation of thesame speciewhich has been assigned based on a direct metlowdrg specific
structural identification. Complementary studiesigsndirect detection methods for other category
members support the formation of common interme(sat

" The available toxicological data for dibutylbis(peme-2,4-dionato-O,0")tin and other category
members support the category hypothesis.

] Toxicological data show comparable toxic effectsB8TC, DBTM, DBTA, DBTL and DBTO in a
rat developmental study, further supporting theegation of common toxic hydrolysis products.

10 EVALUATION OF HEALTH HAZARDS
Acute toxicity

10.1 Acute toxicity - oral route
Not considered in this CLH Report.

10.2 Acute toxicity - dermal route
Not considered in this CLH Report.

10.3 Acute toxicity - inhalation route
Not considered in this CLH Report.

10.4 Skin corrosion/irritation
Not considered in this CLH Report.

10.5 Serious eye damage/eye irritation
Not considered in this CLH Report.

10.6 Respiratory sensitisation
Not considered in this CLH Report.

10.7 Skin sensitisation
Not considered in this CLH Report.
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10.8 Germ cell mutagenicity

Not considered in this CLH Report.

10.9 Carcinogenicity

Not considered in this CLH Report.

10.10 Reproductive toxicity

10.10.1 Adverse effects on sexual function and fertility

Table 12: Summary table of animal studies on a@veffects on sexual function and fertility

An overview of the studies is presented in thegdi#low and in the following text; more detaileddst
summaries are presented in Annex | to this CLH ntepbevelopmental toxicity studies assessing ffects
of treatment during very early gestation (priomplantation) are also included in this section.

Method
Guideline

Deviation(s)
from the
guideline (if
any)

Species
Strain
Sex
no/group

Test
substance,
reference
to table 5

Dose levels
duration of
exposure

Results

Reference

Studies in

the rat

OECD
421

No
significant
deviations

Wistar rat
(12/sex)

DBTC:
98.57%

purity

0, 5, 30, 200 ppn

(diet); 2 weeks
premating to
PND 4

n200 ppm diet: reduced
maternal weight gain
(values not reported).
Reduced numbers of
foetuses (10 compared
to 101 in controls),
reduced litter size (6.0
compared to 11.3).

NOAEL = 30 ppm
(1.7-2.4 mg/kg bw/d)

LOAEL = 200 ppm
(12.0-15.4 mg/kg bw/d)

Waalkens-
Berendsen,
2003

None

Wistar rat
(16-19/group

DBTC:
97% purity

0,3.8,7.6,15.2
mg/kg bw/d

GD 0-3

Maternal toxicity at
>3.8 mg/kg bw/d
(clinical signs), weight
loss during early
gestation at 3.8 (-2 g),
7.6 (-14 g) and 15.2
mg/kg bw/d (-20 g);
reduced food
consumption¥3.8
mg/kg bw/d)

Increased pre-
implantation loss at 7.6
(35.6%) and 15.2 mg/k
bw/d (87.9%),
compared to 2.7% in
controls.

LOAEL =3.8 mg/kg
bw/d

NOAEL <3.8 mg/kg

bw/d

Ema &
Harazono,
2000a

Emaet al,
2000

Ema &
Harazono,
2000b
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Method | Deviation(s) Species Test Dose levels Results Reference
Guideline | from the Strain substance,| duration of
guideline (if Sex reference exposure
any) no/group to table 5

Study in the mouse

None - CD1 mouse | DBTC: 0, 7.6, 15.2, 30.4 Maternal toxicity Emaet al.,
(12/group) [99.5% mg/kg bw/d (mortality, clinical 2007a
purity GD 0-3 signs, reduced weight

gain GD 0-4 (-82%) at
30.4 mg/kg bw/d
reduced food
consumption) at 7.6 (-
18%), 15.2 (-8%) and
30.4 mg/kg bw/d (-
19%).

Increased pre-
implantation loss at 7.6
(29.7%), 15.2 (34.0%)
and 30.4 mg/kg bw/d
(58.3%) compared to
9.7% in controls.

LOAEL =7.6 mg/kg
bw/d

NOAEL <7.6 mg/kg
bw/d

Table 13: Summary table of human data on advefsetefon sexual function and fertility

Type of Test Relevant information Observations Reference
data/report | substance, about the study (as
applicable)

No human data are available

Table 14: Summary table of other studies relevantdxicity on sexual function and fertility

An overview of the studies is presented in thegdi#low and in the following text; more detaileddst
summaries are presented in Annex | to this CLH ntepo

Relevant information

Tipeer e about the study (as Observations Reference
study/data | substance, .
applicable)
Mechanistic| DBTC: 98% | Investigation of the effects| Administration of progesterone| Emaet al, 2003a
purity of progesterone on on GD 0-8 offered some Emaet al, 2003b
implantation failure. protection against implantation

failure in Wistar rats treated with
7.6 or 15.2 mg/kg bw/d DBTC
on GD 0-3. Pre-implantation
losses were 8.6%, 62.8%, 81.3
at dose levels of 0, 7.6, 15.2
mg/kg bw without progesterong ;
10.5%, 25.9% and 60.0% with
progesterone.

=

%o

Mechanistic| DBTC: Investigation of the effectf DBTC administoat (7.6 and Harazono & Ema,
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Relevant information

e & Lt about the study (as Observations Reference
study/data | substance, :
applicable)
purity not of DBTC on decidual cell |15.2 mg/kg bw/d on GD 0-3 or | 2003
reported response in pseudopregngr@D 4-7) reduced uterus weight
rats and serum progesterone levels

Harazono & Ema,

Oestradiol levels and corpora 2001

lutea numbers were unaffected
by treatment. Administration of
progesterone reversed the
suppression of uterine
decidualisation.

10.10.2 Short summary and overall relevance of the providednformation on adverse
effects on sexual function and fertility

No data are available for dibutylbis(pentane-2@ndio-O-O'-tin; reference is made to studies paréat
with dibutyltin dichloride (DBTC) as part of thea@-across (category) approach.

In a guideline compliant (OECD 421) screening sti{iyaalkens-Berendsen, 2003), administration of
DBTC in the diet for two weeks prior to mating atal lactation at a concentration of 200 ppm (12.0-
15.4 mg/kg bw/d) caused bodyweight effects in femdteduced weight gain over the pre-mating, gestat
and lactation periods, resulting in significantbyvier mean bodyweights at the end of the pre-matérgpd
and during the gestation and lactation periodsily@ of the 7 pregnant females at the highest dos=
delivered live offspring. The number of pregnafles in this group (7/12) is lower than cont{eid 2);
however the numbers of pregnant females in ther dtbated groups are also low without a dose-respon
relationship. Corpora lutea numbers were not nredsun this study, therefore the extent of pre-
implantation loss cannot be assessed. An effeteatment on fertility at the highest dose leveiwever,
cannot be totally excluded. The full study repemot available; summary data are taken from teworees,
the publically disseminated REACH Registration Dessfor dibutylbis(pentane-2,4-dionato-O,0")tin
(ECHA, 2015a) and the 2014 CLH report for dibutyltdilaurate (ECHA, 2014). Complete details on the
study methodology and findings are therefore naiilable. Notably, values for maternal bodyweightl a
bodyweight gain are absent from both sources; finardhe extent of maternal toxicity seen at thghbst
dietary concentration of 120 ppm cannot be fullsessed.

A number of developmental toxicity studies usingnadstration of DBTC during early gestation (pritor
implantation) are also available (see below) ambnteeffects of treatment on implantation whichy, floe
purposes of classification, is considered underogyrctive toxicity (effects on sexual function dedtility).
These published studies are of variable quality @mahot fully comply with regulatory guidelines bare
considered to be sufficiently robust to supportdlessification proposal as part of a weight oflevice.

A published study by Ema & Harazono (200figussed on the effects of DBTC administration migiearly
gestation in the rat. Treatment on GD 0-3 with B4t dose levels of 7.6 and 15.2 mg/kg bw/d reduite
a significantly increased level of pre-implantatioss (35.6% and 87.9%, respectively, compareda&an
controls) and a corresponding reduction in the remaf pregnant females at 7.6 mg/kg bw/d (11/1&) an
15.2 mg/kg bw/d (2/16); findings were associatethuwmaternal weight loss in all groups on GD 0-heT
same findings appear to be reported in abstradiisped by Emaet al, (2000)and by Ema & Harazono
(2000Db).

A study with DBTC in CD1 mice showed an increasepme-implantation loss (and a corresponding
reduction in the number of pregnant females) folimareatment witk>7.6 mg/kg bw/d on GD 0-3; findings
at this dose levels were associated with matemdtity including mortality (Emeet al, 2007a). A small
number of deaths were seen in all treated grougtsisrstudy, but not in controls; however the albseof a
dose-response relationship (mortality of 0/12, 2/122 1/12 at 0, 7.6, 15.2 and 30.4 mg/kg bw/d,
respectively) indicates that the deaths of dams maty be directly related to treatment with DBTC.
Mortality in this study would appear more likely be due to misdosing; the level of mortality seemat
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considered to invalidate the study. Other signsaternal toxicity seen in this study were clinis@ns, and
moderate reductions in food consumption and wegjgitt.

Mechanistic data in the rat indicate that DBTC mesult in the failure of implantation due to a siggsion

of the decidual cell response and reduction inutating progesterone levels (Harazono & Ema, 2001;
Harazono & Ema, 2003) and indicate that some pliote@against the failure of implantation is affoddey

the administration of progesterone during earlytajesy (Emaet al, 2003a; Emaet al, 2003b).
Administration of DBTC on GD 0-3 caused a marked@ase in pre-implantation loss at 7.6 mg/kg bw/d
(62.8%) and at 15.2 mg/kg bw/d (81.3%) comparedotatrols (8.6%); progesterone treatment reduced the
level of pre-implantation loss to 25.9% and 60.0%7& and 15.2 mg/kg bw/d BTC, respectively.
Mechanistic data therefore indicate that implantafailure caused by administration of DBTC is liké&

be of relevance to humans.

10.10.3 Comparison with the CLP criteria

The definition of reproductive toxicity in the CLRegulation (Annex I: 3.7.1.1) includes adversectffen
sexual function and fertility in adult males anchides, as well as developmental toxicity in theufing.

Adverse effects on sexual function and fertilitg aefined (Annex I: 3.7.1.3) as any effect of assaibce
that has the potential to interfere with sexuakfion and fertility including, but not limited tajterations to
the female and male reproductive system, adverfgetefon onset of puberty, gamete production and
transport, reproductive cycle normality, sexual &abur, fertility, parturition, pregnancy outcomes,
premature reproductive senescence, or modificationther functions that are dependent on the rittegf

the reproductive system.

For the purpose of classification for reproductioeicity, substances are allocated to one of twegaries.
Within each category, effects on sexual functiod famtility and on development are considered sspéy.
Effects on lactation are allocated to a separagardacategory. Substances are allocated to Catelgor
(substances that are a known or presumed humaodiggiive toxicant) or to Category 2 (substancesdra

a suspected human reproductive toxicant). Subssazie classified in Category 1 when they are kntmwn
have produced an adverse effect on sexual funatidnfertility or development in humans; or wherr¢his
evidence from animal studies providing a strongspmeption that the substance has the capacity teecau
effects in humans. Classification is further digtished on the basis of whether the evidence for
classification is primarily from human data (CatggdA) or from animal data (Category 1B). Substmc
are classified in Category 2 when there is somdezde from experimental animals of an adverse tefiec
sexual function and fertility or on developmentdamhere the evidence is not sufficiently convinciog
place the substance in Category 1. Effects aevaal for classification where these have beenrebddan
the absence of other toxicity, if the adverse éftecreproduction is considered not to be a seagnulan-
specific consequence other toxicity.

No data are available for dibutylbis(pentane-2@ndio-O-O'-tin; however relevant data are availdbte
DBTC for read-across (category approach). Datarlgleshow that DBTC causes marked effects on figrtil

in studies in the rat and mouse, through a redudtiamplantations. Effects are seen at materriatkjc
dose levels, including relatively high dose levelsusing marked bodyweight effects, reduced food
consumption, signs of toxicity and possible motyali At lower dose levels, where less marked malern
toxicity is observed, however, marked effects iases in the level of pre-implantation loss aré aiparent.
The data suggest, therefore, that the adverset effieceproduction is not considered to be a seagnuan-
specific consequence of other toxicity. Mechaaidtta suggest that the increased level of preaintation
loss may be to a reduction in circulating progesterlevels, which is also potentially of relevartoe
humans.

Classification of dibutylbis(pentane-2,4-dionatodDtin for reproductive toxicity (adverse effects sexual
function and fertility) in Category 1B is therefarensidered to be appropriate.
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10.10.4 Adverse effects on development

Table 15: Summary table of animal studies on a@veffects on development

An overview of the studies is presented in thegdi#low and in the following text; more detaileddst
summaries are presented in Annex | to this CLH ntepo

Method
Guideline

Deviation(s) from
the guideline (if
any)

Species
Strain
Sex
no/group

Test
substance,
reference
to table 5

Dose levels
duration of
exposure

Results

Reference

Studies in

the rat

OECD
421

No significant
deviations

Wistar rat
(12/sex)

DBTC:
98.57%

purity

0, 5, 30,
200 ppm
(diet); 2
weeks
premating
to Day 4 of
lactation

200 ppm diet: reduced
maternal weight gain
(values not reported).
Reduced numbers of
foetuses (10 compared
to 101 in controls),
reduced litter size (6.0
compared to 11.3).

NOAEL = 30 ppm
(1.7-2.4 mg/kg bw/d)

LOAEL = 200 ppm
(12.0-15.4 mg/kg bw/d)

Waalkens-
Berendsen,
2003

OECD
414

No significant
deviations

Wistar rat
(25/group)

DBTC:
>98%

purity

0,1,25,5,
10 mg/kg
bw/d

GD 6-15

Maternal toxicity at 5
mg/kg bw/d (reduced
weight gain) and 10
mg/kg bw/d (reduced
weight gain and food
consumption); values
not reported.
Marginally increased
foetal malformations at
10 mg/kg bw/d (4
foetuses from 3 litters,
including anasarca,
ankyloglossia,
hydrocephaly, agnathig
and other skeletal
defects). No effects
were reported on post-
implantation loss.

LOAEL =10 mg/kg
bw/d
NOAEL =5 mg/kg
bw/d

Study report,
1994

None

OECD 414

Wistar rat
(25/group)

DBTC:
purity not
reported

0,1,25,5,
10 mg/kg
bw/d

GD 6-15

Maternal toxicity
(reduced weight gain (-
17%) & reduced food
consumption (-7%)) at
10 mg/kg bw/d
Marginal increase in
malformations
(including single
incidences of
ankyloglossia, agnathig,
mandibular defect at 1(

Farret al,
2001
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Method
Guideline

Deviation(s) from
the guideline (if
any)

Species
Strain
Sex
no/group

Test
substance,
reference
to table 5

Dose levels
duration of
exposure

Results

Reference

mg/kg bw/d).
LOAEL =10 mg/kg
bw/d

NOAEL =5 mg/kg
bw/d

None

Wistar rat
(10/group)

DBTC:
purity not
reported

0, 10, 15
mg/kg bw/d

GD 7-8

Maternal toxicity
(reduced weight gain) g
10 and 15 mg/kg bw/d
29% and -51%
respectively), with
initial weight loss (-5 g,
-8 g, respectively).
Total resorptions at 10
(2/10) and 15 mg/kg
bw/d (4/10); increased
post-implantation loss 4
10 (53.9%) and 15
mg/kg bw/d (71.2%)
compared to controls
(11.8%). External and
skeletal foetal
malformations (typically
exencephaly, cleft jaw,

ankyloglossia and othef

mandibular defects) at
10 and 15 mg/kg bw/d.

LOAEL =10 mg/kg
bw/d

NOAEL <10 mg/kg
bw/d

Emaet al,
t1995b

Emaet al,
1995¢c

\t

None

Wistar rat
(10-12/group

DBTC;
purity not
reported

0, 2.5, 5.0,
7.5, 10
mg/kg bw/d

GD 7-15

Maternal toxicity:
mortality at 7.5 (5/12)
and 10 mg/kg bw/d
(9/12), clinical signs,
weight loss or reduced
weight gain during the
dosing period at 7.5 an
10 mg/kg bw/d (-9 g, 6
g respectively) &
reduced food
consumption during
dosing at 7.5 (-43%) ar
10 mg/kg bw/d (-39%).
Increased resorptions 4
7.5 (10.0%) and 10
mg/kg bw/d (5.3%)
compared to controls
(1.3%); increased post
implantation loss at 7.5
(77.0%) and 10 mg/kg
bw/d (37.9%) compare
to controls (10.2%).

Emaet al,
1991

j®N

o

—

i

Reduced number of live
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Method | Deviation(s) from Species Test Dose levels Results Reference
Guideline | the guideline (if Strain substance, | duration of
any) Sex reference | exposure
no/group to table 5
foetuses at 7.5 mg/kg
bw/d (3.6, compared to
11.8 in controls).
Reduced foetal weight
at 5 (~15%), 7.5 (~38%)
and 10 mg/kg bw/d
(~30%). Foetal
malformations at>5
mg/kg bw/d, typically
cleft jaw and related
mandibular defects.
LOAEL =5 mg/kg
bw/d
NOAEL =2.5 mg/kg
bw/d
None - Wistar rat DBTC; 0, 20 mg/kg| Details on maternal Emaet al.,
11/group purity not | bw/d (GD | toxicity not reported. | 1992b
reported | 7-9,10-12 | gp 7-9: increased

or 13-15) | resorption (9.9) Emaet al,

0, 20,40 |compared to controls | 19924

mg/kg bw/d| (1.3) and increased post

(GD 6, 7, 8 | implantation loss

or9) (75.1% compared to

10.2%). Total
resorption in 5/11 damg
resulting in low litter
size (3.3 compared to
11.8 in controls). Mear
foetal weight reduced
(~40%). Increased
malformations (largely
omphalocoele and jaw
defects)

GD 10-12: reduced
foetal weight (~15%);
no malformations.

GD 13-15: reduced
foetal weight (~20%);
no malformations.

GD 6: increased post-
implantation loss at 20
(18.9%) and 40 mg/kg
bw/d (43.5%); total
resorption at 20 (1/11)
and 40 mg/kg bw/d
(3/11). Marginal
increase in
malformations at 40
mg/kg bwi/d.

GD 7: increased post-

implantation loss at 20
(24.6%) and 40 mg/kg

bw/d (76.2%); total
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Method
Guideline

Deviation(s) from
the guideline (if
any)

Species
Strain
Sex
no/group

Test
substance,
reference
to table 5

Dose levels
duration of
exposure

Results

Reference

resorption at 20 (1/11)
and 40 mg/kg bw/d
(7/11). Increase in
malformations at 20 an
40 mg/kg bw/d.

GD 8: increased post-
implantation loss at 20
(42.8%) and 40 mg/kg
bw/d (79.7%); total
resorption at 20 (3/11)
and 40 mg/kg bw/d
(7/11). Increase in
malformations at 20 an
40 mg/kg bw/d.

GD 9: increased post-
implantation loss at 40
mg/kg bw/d (31.7%);
total resorption at 40
mg/kg bw/d (3/11).
Marginal increase in
malformations at 20
mg/kg bwi/d.

LOAEL =20 mg/kg
bw/d

NOAEL <20 mg/kg
bw/d

None

Wistar rat
(10/group)

DBTC:
purity not
reported

DBTL:
purity not
reported

80 pumol/kg
bw; (25
mg/kg bw),
GD 8

80 pumol/kg
bw (50
mg/kg bw)
GD 8

Maternal toxicity detailg
not reported.

Foetal malformations;
mainly affecting the jaw
(cleft mandible, cleft
lower lip, ankyloglossia|
or schistoglossia);
exencephaly.

LOAEL = 25 mg/kg
bw

Maternal toxicity detail
not reported. Foetal
malformations; mainly
affecting the jaw (cleft
mandible, cleft lower
lip, ankyloglossia or
schistoglossia;
exencephaly.

LOAEL =50 mg/kg

bw

Nodaet al,
1993

Nodaet al,
1992c
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jaw: cleft mandible,
cleft lower lip,
ankyloglossia or
schistoglossia;
exencephaly)

LOAEL =10.5 mg/kg
bw

NOAEL =15.2 mg/kg

bw

Method | Deviation(s) from Species Test Dose levels Results Reference
Guideline | the guideline (if Strain substance, | duration of
any) Sex reference | exposure
no/group to table 5
DBTA: 80 pmol/kg | Maternal toxicity details
purity not | bw (28 not reported. Foetal
reported mg/kg bw), | malformations; mainly
GD 8 affecting the jaw (cleft
mandible, cleft lower
lip, ankyloglossia or
schistoglossia);
exencephaly.
LOAEL = 28 mg/kg
bw
DBTM: 80 pumol/kg | Maternal toxicity details
purity not | bw (28 not reported. Foetal
reported mg/kg bw), | malformations; mainly
GD 8 affecting the jaw (cleft
mandible, cleft lower
lip, ankyloglossia or
schistoglossia).
LOAEL = 28 mg/kg
bw
DBTO: 80 pmol/kg | Foetal malformations;
purity not | bw (20 mainly affecting the jaw
reported mg/kg bw) | (cleft mandible, cleft
GD 8 lower lip, ankyloglossia|
or schistoglossia);
exencephaly.
LOAEL =20 mg/kg
bw
None - Wistar rat (91 DBTA: 0, 15,30 | Details on maternal Nodaet al,
10/group) purity not | mg/kg toxicity not reported. | 1992a
reported bw/d: Foetal malformations
GD 7-9 (mainly affecting the
jaw: cleft mandible,
cleft lower lip,
ankyloglossia or
schistoglossia;
exencephaly)
LOAEL =15 mg/kg bw
NOAEL <15 mg/kg bw
0, 5.0, 7.2, | Details on maternal
10.5, 15.2, | toxicity not reported.
22 mg/kg | Foetal malformations:
bw/d: GD 8 | (mainly affecting the
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Method
Guideline

Deviation(s) from
the guideline (if
any)

Species
Strain
Sex
no/group

Test
substance,
reference
to table 5

Dose levels
duration of
exposure

Results

Reference

None

Wistar rat
13-16/group

DBTA:
purity not
reported

0,1.7,5,
10, 15
mg/kg bw/d

GD 7-17

Maternal toxicity
(reduced weight gain) 3
15 mg/kg bwi/d.
Reduced numbers of
dams with viable
foetuses at 15 mg/kg b
(7/16) due to foetal losg
and total resorption
(9/16). Reduced foetal
weight at 10 mg/kg bw
(~18%) and 15 mg/kg
bw (~26%. Foetal
malformations (mainly
cleft mandible, cleft
lower lip, ankyloglossia
and schistoglossia)
increased at5 mg/kg
bwr/d.

LOAEL =5 mg/kg
bw/d

NOAEL =1.7 mg/kg
bw/d

Nodaet al,
t1992b

<

None

Wistar rat
(16-19/group

DBTC:
97% purity

0, 3.8, 7.6,
15.2 mg/kg
bw/d

GD 4-7

Exposure on GD 4-7
resulted in signs of
maternal toxicity and
weight loss during the
dosing period at 7.6
mg/kg bw (-2 g) and
15.2 mg/kg bw (-14 ).
Total resorption was
seen at 7.6 mg/kg bw
(3/16) and 15.2 mg/kg
bw (14/16); post-
implantation loss was
increased at 3.8
(13.9%), 7.6 (39.9%)
and 15.2 mg/kg bw
(91.5%) compared to
controls (7.0%). Foeta
weight was decreased
7.6 (~13%) and 15.2
mg/kg bw (~24%). No
malformations were
observed.

LOAEL =3.8 mg/kg
bw/d

NOAEL <3.8 mg/kg
bw/d

Ema &
Harazono,
2000a

Emaet al,
2000

Ema &
Harazono,
2000b

None

Wistar rat
(12-14/group

DBTA;
purity not
reported

0, 7.5, 10,
15,22
mg/kg bw/d

GD 8

Reduced maternal
weight gain at 22 mg/k(
bw in 7.5 month-old
dams (-33%). Reduce

Nodaet al,
32001

|

numbers of litters with
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Method
Guideline

Deviation(s) from
the guideline (if
any)

Species
Strain
Sex
no/group

Test
substance,
reference
to table 5

Dose levels
duration of
exposure

Results

Reference

viable foetuses (6/13)
due to total resorption
(5/13) at 22 mg/kg bw
(7.5 month-old dams).
Implantation loss
increased at 22 mg/kg
bw in 3-month old
(19.2%), 7.5 month-old
(37.8%) and 12 month-
old dams (95.2%).

Foetal malformations
(typically cleft
mandible, cleft lower
lip, ankyloglossia,
schistoglossia, fused
ribs, fused cervical and
vertebral arches) &7.5
mg/kg bw/d

NOAEL <7.5 mg/kg
bw/d

LOAEL =7.5 mg/kg
bw/d

None

Wistar rat
(11-13/group

DBTC:
purity not
reported

0, 50, 100
mg/kg bw/d

GD 13-15

Maternal toxicity at 50
and 100 mg/kg bw/d:
mortality at 50 (1/11)
and 100 mg/kg bw/d
(3/13), reduced weight
gain -70%, -88%).
Reduced foetal weight
at 50 (-29%) and 100
mg/kg bw/d (-34%).
Increased post-
implantation loss at 50
(22.0%) and 100 mg/kg
bw/d (34.4%) compare
to controls (9.8%). No
clear increase in foetal
malformations.

LOAEL =50 mg/kg
bw/d

NOAEL <50 mg/kg
bw/d

Emaet al,
1996b

None

Wistar rat
(10/group)

DBTC:
purity not
reported

Limited
details

Foetal malformations:
limited detail provided

Ema, 2001

Studies in

the mouse

None

CD1 mouse
(12/group)

DBTC:
99.5%

purity

0,7.6,15.2,
30.4 mg/kg
bw/d

GD 4-7

In mice exposed G 4-7
maternal mortality was
seen at 15.2 mg/kg bw
(1/12) only. Reduced
weight gain over the
treatment period at 7.6

Emaet al,
2007a
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Method
Guideline

Deviation(s) from
the guideline (if
any)

Species
Strain
Sex
no/group

Test
substance,
reference
to table 5

Dose levels
duration of
exposure

Results

Reference

(+1.99), 15.2 (+1.2 g)
and 30.4 mg/kg bw (-
0.3g) compared to +3.1
g in controls. Food
consumption was
reduced at 15.2 mg/kg
bw (~25%) and 30.4
mg/kg bw (~28%).
Total resorption at 7.6
(2/12), 15.2 (8/12) and
30.4 mg/kg bw (10/12);
increased post-
implantation loss at 7.6
(48.3%), 15.2 (94.4%)
and 30.4 mg/kg bw
(100%). Marginal
increase in
malformations at 7.6
mg/kg bw
(omphalocoele,
exencephaly) but not a
15.2 mg/kg bw.

NOAEL <7.6 mg/kg
bw

LOAEL =7.6 mg/kg
bw

Studies in

the monkey

None

Cynomolgus
monkey
(5/group; 12
controls)

DBTC:
98% purity

0,75
mg/kg
bw/d:
GD 19-21,
21-23, 24-
26, 26-28,
29-31, 31-
33, 34-36

Embryofoetal loss (GD
19-21 (1/5), 24-26 (2/5
34-36 (1/5) compared t
1/12 controls. Findingg
associated with matern
toxicity (signs of
toxicity, marginally
reduced weight gain).

LOAEL =7.5 mg/kg
bw/d

NOAEL <7.5 mg/kg
bw/d

Emaet al,
, 2009
o}

21

None

Cynomolgus
monkey (10-
12/group)

DBTC:
98% purity

25,38
mg/kg
bw/d:

GD 20-50

Maternal toxicity
(clinical signs, weight
loss (-556 g) & reduced
food consumption) at
3.8 mg/kg bwi/d; clinical
signs, weight loss (-2472
0) and reduced food
consumption at 2.5
mg/kg bwi/d.

Reduced foetal surviva
at 2.5 mg/kg bw/d (8/12
females with

Emaet al,
2007b

Emaet al,
2006b

Emaet al,
2006a

embryofoetal loss) and
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Method | Deviation(s) from Species Test Dose levels Results Reference
Guideline | the guideline (if Strain substance, | duration of
any) Sex reference | exposure
no/group to table 5
at 3.8 mg/kg bw/d (4/1(
females with
embryofoetal loss)
compared to 18/12
controls.
LOAEL =2.5 mg/kg
bw/d
NOAEL <2.5 mg/kg
bw/d
Table 16: Summary table of human data on advefsetefon development
Type of Test Relevant information Observations Reference
data/report | substance, about the study (as

applicable)

No human data are available

Table 17: Summary table of other studies relevantévelopmental toxicity

An overview of the studies is presented in thegdi#low and in the following text; more detaileddst
summaries are presented in Annex | to this CLH ntepo

Type of [ Test Relevant information about Observations Reference
study/data |substance, [the study (as applicable)
In vitro DBTC: Cultured GD 9 rat embryos Exposure to 330 nM DBTC | Iwaseet al, 1996
purity not were exposed to DBTC at resulted in 100% lethality. A
reported concentrations of 82, 165 or 38Righ incidence (87%) of
nM (25, 50, 100 ng/mL) for 46| craniofacial defects was seen
hours. at 165 nM. No effects were
seen at 82 nM.
In vitro DBTC: Cultured GD 8 rat embryos GD 8 embryos exposed to 1Qlwaseet al, 1997
purity not were exposed for 68 hours; GDand 30 ng/mL showed
reported 9 rat embryos were exposed fomcomplete turning of the
46 hours; GD 11 rat embryos | body axis and craniofacial
were exposed for 48 hours to | defects; GD 9 embryos
DBTC at concentrations of 3- | showed similar effects
1000 ng/mL. following exposure to 50 and
100 ng/mL. No effects were
seen in GD 11 embryos at 100
ng/mL; exposure to 300
ng/mL resulted in defects of
the prosencephalon, foreliml
bud and tail. Exposure to
1000 ng/mL resulted in 100%
lethality.
In vitro DBTC: Cultured GD 8 rat embryos | A reduction in vascularisationlwaseet al, 1995
purity not were exposed for 68 hours to | was seen in in the body and
reported DBTC at concentrations of 3, 19olk sac at 30 ng/mL; yolk sgc

or 30 ng/mL.

diameter, crown-rump length

and number of somite pairs
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Type of [ Test Relevant information about Observations Reference
study/data | substance, [the study (as applicable)
were also reduced. A
concentration-dependent
decrease in the overall
morphological score and an
increase in the incidence of
embryos with anomalies werg
observed at all concentratiorn]s.
In vitro DBTC: Cultured rat embryo limb buds| DBTC showed very strong | Yonemoto, 1992
purity not were used to assess the inhibition of cell
reported teratogenicity of DBTC. differentiation (1350 0.13-1.71
UM and cell proliferation Yonemotoet al, 1993
(IP500.12-2.81 pM).
In vitro DBTC: Cultured GD 8.5, GD 9.5 or GDIn GD 8.5 embryos DBTC | Emaet al, 1996a
purity not 11.5 embryos were cultured forcaused decreases in placental
reported 68, 46 or 48 hours and were | diameter ¥10 ng/mL) and the

exposure to DBTC
concentrations for 24, 46 or 46
hours respectively.

number of somite pairs and
the morphological score

(30 ng/mL).

In GD 9.5 embryos,
significant decreases in yolk
sac diameter and crown-rum
length (100 ng/mL, reduction
in the number of somite pairs
(=50 ng/mL) and a reduction
in the morphological score
(>30 ng/mL). No adverse
effects were seen in GD 11.5
embryos.

Dysmorphogenesis was see
in embryos from GD 8.5>(L0
ng/mL), GD 9.5 ¥50 ng/mL)
and GD 11.5 (300 ng/mL).
Incomplete turning and
craniofacial defects in
embryos cultured from GD
8.5 and GD 9.5 and defects
the forelimb buds and tail in
embryos cultured from GD
11.5 were frequently

observed.

10.10.5 Short summary and overall relevance of the providednformation on adverse
effects on development

No data are available for dibutylbis(pentane-2@ndio-O-O"tin; reference is made to studies paréat
with dibutyltin dichloride (DBTC), dibutyltin dilatate (DBTL), dibutyltin (di)acetate (DBTA), dibutyh
oxide (DBTO) and dibutyltin maleate (DBTM).

In a guideline compliant (OECD 421) screening stiiyaalkens-Berendsen, 2003), administration of
DBTC in the diet for two weeks prior to mating awdlactation at a concentration of 200 ppm (12.0¢15
mg/kg bw/d) caused bodyweight effects in femalesifced weight gain over the pre-mating, gestatiwh a

lactation periods, resulting in significantly loweean bodyweights at the end of the pre-matingppgeaind

during the gestation and lactation periods).

Odlpf the 7 pregnant females at the highest dosel lev
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delivered live offspring; a high level of post-iraptation loss (87.6% compared to 13.4% in contrnsls)
reported.

In a guideline-compliant (OECD 414) study performéth DBTC at dose levels of 2.5, 5 or 10 mg/kg tw/
(Study report, 1994), no deaths occurred; eviderigaaternal toxicity was seen at 5 mg/kg bw/d (el
weight gain) and at 10 mg/kg bw/d (reduced weigtin@nd food consumption). The original study repo
is not available; therefore full methodological allst and tabulated results (including details oftenzal
toxicity) are not available. The incidence of ims with malformations was increased at 10 mgykigl b
(four foetuses from three litters). Oedema (ar@gawas observed in one foetus; the remaining three
foetuses showed more severe malformations. Ondéudoshowed ankyloglossia, hydrocephaly,
anophthalmia and diaphragmatic hernia; a secondufoexhibited agnathia, absent mandibles and
malformed zygomatic arches; a third foetus hadamintous and curly tail, scoliosis and an abserfice
sacral and caudal vertebrae and sacral vertelmtadésr A maternal NOAEL of 2.5 mg/kg bw/d can tiene

be determined for this study, based on reduced hveggin at 5 and 10 mg/kg bw/d. A NOAEL for
teratogenicity of 5 mg/kg bw/d can be determinexsda on the increased incidence of foetal malfoomst

at the highest dose level of 10 mg/kg bw/d.

A number of published studies are also availabléckvdo not fully comply with OECD 414 but whichear
considered to be sufficiently robust to supportdlessification proposal as part of a weight oflevice.

Emaet al (1995b)clearly demonstrate that the administration of DBatQlose levels of 10 and 15 mg/kg
bw/d during a sensitive period (GD 7-8) resultsténatogenicity. Significantly increased incidenads
exencephaly, cleft jaw, cleft lip, ankyloglossiadastub foot were apparent at 10 mg/kg bw/d; thédercces

of exencephaly, cleft tongue and omphalocoele additionally significantly increased at 15 mg/kg/dw
Significantly increased incidences of vertebraluomh and rib deformities were observed in both &eat
groups; mandibular defects and fusion of the steaee were additionally observed at 15 mg/kg bw.
Incidences of anophthalmia and microphthalmia vadse increased. The same findings are also raporte
elsewhere (Emat al, 1995¢. Although maternal toxicity was observed in thigdy (initial slight weight
loss, overall reductions in weight gain) at doseele of 10 and 15 mg/kg bw/d, the severity of nadér
toxicity is not considered to be sufficient to aaabfor the level of foetal malformations seenhese dose
levels.

Emaet al (1991)report increased foetal malformations following espre to DBTC at dose levels of 5, 7.5
and 10 mg/kg bw/d on GD 7-15; no effects were s#eh5 mg/kg bw/d. Maternal toxicity was seenhis t
study at 7.5 and 10 mg/kg bw/d (mortality, clinisegns, reduced weight gain and food consumptiou),
not at 2.5 or 5 mg/kg bw/d. Increased resorptionh post-implantation loss was seen at 7.5 and 1Rgng
bw/d; mean foetal weight was reduced>&t mg/kg bw/d. Malformations seen in affected feetiwere
mainly craniofacial (cleft jaw and ankyloglossiajcrognathia, cleft palate, omphalocoele, exendgpha
anal atresia, club foot and anomalies of the ta&is{igial, kinky and short tail) were also frequgmbserved.

A NOAEL for teratogenicity of 2.5 mg/kg bw/d can letermined for this study, based on increased
malformation incidences a5 mg/kg bw/d. Although malformations at 7.5 and rh@/kg bw/d were
associated with marked maternal toxicity, it isatd¢ that the increased incidence of foetal mal&ions at

5 mg/kg bw/d occurred in the absence of overt matdoxicity.

Further work by the same authors (Eetaal, 1992 Ema, 2001;Emaet al, 1992a) using higher and
maternally toxicity dose levels of 20 or 40 mg/kg/th, identify the sensitive period for DBTC teradogrity
to be GD 7 or 8, with a higher incidence of foetuaffected by administration on GD 8. Exposurkatasr
time points resulted in increased post-implantatass, reduced litter size and reduced foetal wieigh
comparative study with DBTC, DBTA, DBTM, DBTL andBD'O (Nodaet al, 1993) using a single gavage
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administration on GD 8, shows a comparable specifiraffects for all substances, in the absence of
maternal toxicity. The study used dose levels®fi&ol/kg bw, equivalent to dose levels of 25 mdikg
(DBTC), 50 mg/kg bw (DBTL), 28 mg/kg bw (DBTA), 28g/kg bw (DBTA) and 20 mg/kg bw (DBTO).
Treatment showed a comparable incidence of foetdfonrmations for DBTC (17.3%), DBTA (28.3%),
DBTL (30.6%), DBTM (12.5%) and DBTO (20.7%). Thatare of foetal malformations (predominantly
jaw defects (cleft mandible, cleft lower lip, ankglossia or schistoglossia) and exencephaly) wss al
broadly comparable with the exception of no exehagpnoted for DBTM. The results of this study
demonstrate that the dibutyltin compounds cause a similar spectrum oftdloenalformations when
administered during a sensitive period of gestatidrhe din-butyltin moiety rather than the associated
anionic group is therefore concluded to be resfbm$or teratogenicity

Further investigations using DBTA confirm that adisiration on GD 7 resulted in foetal malformations
including cleft mandible, cleft lower lip, ankylagsia, schistoglossia and exencephaly (Nzids, 1992a).
Similar effects were seen following administratafrfDBTA at dose levels of 10 and 15 mg/kg bw on GD
17 (Nodaet al, 1992b). Maternal toxicity was observed in thigdy at 15 mg/kg bw/d (reduced weight
gain) but not at 10 mg/kg bw/d. A conference austby Nodaet al, (1992c)appears to report findings
reported elsewhere in more detail in a full papeodaet al, 1993).

In a further study with DBTC (Faset al,, 2001) administration on GD 6-15 resulted inigtgly increased
frequency of foetal malformations at the highesid(anaternally toxic) dose level of 10 mg/kg bw/d50b

compared to 0.4% in controls). The authors corelhdt the pattern of findings does not indicate effect

of treatment; however the nature of malformaticeensat the highest dose level is consistent wihrdsults
of other studies so is considered to be potentialpted to treatment.

Ema & Harazono (2000dpcussed on the effects of DBTC administration miyirearly gestation in the rat.
Treatment on GD 4-7 with DBTC at dose levels of &l 15.2 mg/kg bw/d resulted in increased post-
implantation loss. No increase in foetal malforiorag was seen in this study following the admimititmn of
DBTC at dose levels of up to 15.2 mg/kg bw/d. Eiffewere associated with maternal toxicity (initial
weight loss). The same findings are reported by Enal, (2000)and by Ema & Harazono (2000b).

A study by Nodaet al (2001)investigated the effects of maternal age on thatdgenicity of DBTA
administered on GD 8. Malformations were seenoetudses from 3-month old dams at dose levels of
>15 mg/kg bw and in foetuses from 7.5 month-old daislO0 mg/kg bw. Malformations (cleft mandible,
cleft lower lip, ankyloglossia and/or schistogl@jsivere comparable in both groups.

Emaet al (1996b)showed a reduction in foetal weight but no evidenEembryofoetal mortality or
malformations following the gavage administratidnDBTC at dose levels of 50 or 100 mg/kg bw/d on
GD 13-15. These dose levels were sufficient toseasignificant maternal toxicity, including mortgi
thereby limiting the relevance to the study forssification purposes. Although the dose levelsl isghis
study are significantly higher than those showrnesult in teratogenicity in other studies, the dgperiod
used in this study is shown by other authors notigse teratogenicity. The absence of foetal maHtons

is therefore consistent with other data.

A study with DBTC in CD1 mice showed an increasepip-implantation loss following treatment with
>7.6 mg/kg bw/d on GD 0-3; findings were associatgth marked maternal toxicity including mortality.
Treatment on GD 4-7 resulted in a marked increagmst-implantation loss, which reached 100% a4 30.
mg/kg bw/d. There was no clear effect on the ek of foetal malformations in this study (Estaal.,
2007a).
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A study with DBTC in cynomolgus monkeys (Eretial, 2009), reports embryofoetal loss but no foetal
malformations following treatment with 7.5 mg/kg flobetween GD 19-36. Findings were associated with
maternal toxicity (signs of toxicity and slightlgduced weight gain). A further study in monkeyméet

al., 2007b, also reported by Eratal, 2006band Emeet al,, 2006a) reports embryofoetal loss but no foetal
malformations following treatment with dose levef22.5 and 3.8 mg/kg bw/d on GD 20-50. Findingseve
associated with signs of toxicity and weight lo3$ie dosing periods in these studies were designeaver
organogenesis (GD 20-50).

In vitro, studies in cultured rat limb bud cells clearlyramstrate the potential of DBTC to inhibit cell
differentiation and cell proliferation (Yonemotet al, 1993; Yonemoto, 1992). Studies in cultured
explanted rat embryos (Eretal, 1995a; Iwaset al, 1995; Iwaset al, 1996; lwaset al, 1997)show that
DBTC causes craniofacial defects (as seen in studigivo), and also that the period of sensitivity was
comparable to that seen in studies in thénratvo.

10.10.6 Comparison with the CLP criteria

The definition of reproductive toxicity in the CLRegulation (Annex I: 3.7.1.1) includes adverseatffen
sexual function and fertility in adult males anchides, as well as developmental toxicity in theufing.

Adverse effects on development of the offspringr{i@xl: 3.7.1.4) includes any effect which interferth
normal development of the conceptus, either betorafter birth, and resulting from exposure of eith
parent prior to conception, or exposure of the tgmeg offspring during prenatal development, ostpo
natally, to the time of sexual maturation. As sifisation for developmental toxicity is primarilgtended

to provide a hazard warning for pregnant women famdmen and women of reproductive capacity, for
pragmatic purposes, classification for developmietatacity is essentially intended to encompassease
effects induced during pregnancy, or as a resyiaoéntal exposure.

For the purpose of classification for reproductioricity, substances are allocated to one of twegaries.
Within each category, effects on sexual functiod famtility and on development are considered sspéy.
Effects on lactation are allocated to a separagardacategory. Substances are allocated to Catelgor
(substances that are a known or presumed humamdiggiive toxicant) or to Category 2 (substancesdra

a suspected human reproductive toxicant). Subssaae classified in Category 1 when they are kntmwn
have produced an adverse effect on sexual funatidnfertility or development in humans; or whernr¢his
evidence from animal studies providing a strongspmaption that the substance has the capacity tsecau
effects in humans. Classification is further aigtiished on the basis of whether the evidence for
classification is primarily from human data (CatggdA) or from animal data (Category 1B). Substmc
are classified in Category 2 when there is somdezde from experimental animals of an adverse tefiec
sexual function and fertility or on developmentdamhere the evidence is not sufficiently convinciog
place the substance in Category 1. Effects aevaal for classification where these have beenrebddan
the absence of other toxicity, if the adverse éftecreproduction is considered not to be a seaynulan-
specific consequence other toxicity.

No data are available for dibutylbis(pentane-2@ndio-O-O'-tin; however relevant data are availdbte
DBTC and related substances as part of a readsafrategory) approach.

Data show consistently that DBTC and related comgsthave the potential to cause foetal malformation
(a characteristic pattern of external and skela&formations, predominantly affecting the skultigaw) in
studies in the rat, and that the sensitive perioexposure is Gestation Day 8. Exposure is alswshto
cause post-implantation loss (and subsequentlgduaces litter size), as well as a reduction in foetight.
Many studies used relatively high dose levels sidfit to cause marked maternal toxicity; howevésaté
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are also apparent at lower dose levels not causarged maternal toxicity and also (albeit incoresisly) at
dose levels not causing overt maternal toxicitytudi&s in the mouse and cynomolgus monkey show
foetotoxicity and increased post-implantation Idsst do not replicate the characteristic pattern of
malformations seen consistently in studies in e Although no evidence of teratogenicity is siethese
species, it cannot be excluded that effects ardenlalsy the relatively high level of post-implantatiloss.

In vitro and mechanistic data confirm the sengitidf the rat foetus to malformations induced byTiB

but do not further elucidate the potential spesiaseificity of this effect.

Based on the clear and consistent evidence ofteff@t the developing foetus (post-implantation ,loss
skeletal and external malformations) in rat studigs only mild or no overt maternal toxicity and the
absence of data indicating that effects are neiveglt to humans, classification of dibutylbis(peet2,4-
dionato-O-O"tin for reproductive toxicity (adverséfects on development) in Category 1B is theefor
considered to be appropriate.

10.10.7 Adverse effects on or via lactation
No relevant studies are available.

Table 18: Summary table of animal studies on effector via lactation

Method, Test Results Reference

guideline,
deviations
if any,
species,
strain, sex,
no/group

substance,
dose levels

duration of
exposure

No data are available

Table 19: Summary table of human data on effectsraaia lactation

Type of
data/report

Test
substance,

Relevant information about the
study (as applicable)

Observations

Reference

No data are available

Table 20: Summary table of other studies relevaneffects on or via lactation

Relevant information about Observations Reference

the study (as applicable)

Test
substance,

Type of
study/data

No data are available

10.10.8 Short summary and overall relevance of the providednformation on effects on
or via lactation

No relevant data are available. The only studjuiiog maternal exposure during lactation is an OER1
screening study with DBTC (Waalkens-Berendsen, 20@Bich reports a high level of early post-natal
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mortality (50%) at the highest dietary concentmaid 200 ppm. It is unclear if this effect is dweexposure
of offspring via lactation.

10.10.9 Comparison with the CLP criteria
The definition of reproductive toxicity in the CLERegulation (Annex I: 3.7.1.1) includes adverseatffen
sexual function and fertility in adult males anchides, as well as developmental toxicity in thefing.

Adverse effects on sexual function and fertilitg aefined (Annex I: 3.7.1.3) as any effect of assaibce
that has the potential to interfere with sexuaktion and fertility including, but not limited tajterations to
the female and male reproductive system, adverfeetefon onset of puberty, gamete production and
transport, reproductive cycle normality, sexual &ebur, fertility, parturition, pregnancy outcomes,
premature reproductive senescence, or modificatronsher functions that are dependent on the ritegf

the reproductive system.

Adverse effects on or via lactation are includedarrreproductive toxicity, but for classificationrposes
such effects are treated separately (Annex I: JY.1

10.10.1CConclusion on classification and labelling for repoductive toxicity

Classification of dibutylbis(pentane-2,4-dionatd@@Qtin for reproductive toxicity in Category 1B (BGFD:
May damage fertility. May damage the unborn chgdjonsidered to be appropriate.

10.11 Specific target organ toxicity-single exposure
Not considered in this CLH Report.

10.12 Specific target organ toxicity-repeated exposure
Table 21: Summary table of animal studies on ST@T R

Method Test Species Route of Dose levels Results Reference
Guideline, |substance| Strain exposure | duration of
Deviation(s) Sex exposure

from the refer'ence no/group
guideline (if | to table 5

any)
Comparable | DBTC Wistar Oral (diet) 50, 150 ppm| Deaths at 150 ppm. Seinen &
to OECD 407| (>98% (WU-CPB) (28 days) Reduced thymus weight inf Vos, 1977
purity) rat (M, F); males and females at 50
10/sex/ ppm (-55%, -52%) and at .
group 150 ppm (-72%, -68%). 255}’:2‘(515‘82

Reduced spleen weight in
males and females at 50
ppm (-17%, -25%) and at
150 ppm (-33%, -32%).
Reduced lymph node
weights in males and
females at 50 ppm (-22%,
19%) and at 150 ppm (-
29%, -16%).

Liver/bile duct pathology at
150 ppm. Lymphocyte
depletion in the thymic
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Method
Guideline,
Deviation(s)
from the
guideline (if
any)

Test
substance

reference
to table 5

Species
Strain
Sex
no/group

Route of
exposure

Dose levels
duration of
exposure

Results

Reference

Swiss
mouse (M)

50, 150 ppm
(28 days)

cortex and PALS at 50 anq
150 ppm

LOAEL =50 ppm (~2.5
mg/kg bw/d)
NOAEL <50 ppm (~2.5
mg/kg bw/d)

No effects of treatment

Comparable
to OECD 408

DBTC
(99.7%

purity)

Rat (M, F)

Oral (dietary

10, 20, 40,
ppm (90
days)

®Reduced weight gain (~59
at 80 ppm (significant in
females). Marginally
reduced Hb concentration
80 ppm. No effects on the
thymus.

LOAEL >80 ppm (~4
mg/kg bw/d)
NOAEL =80 ppm (~4
mg/kg bw/d)

bYGauntet al,
1968

at

OECD 421

DBTC
(98.75%

purity)

Wistar rat
(M, F)

Oral (dietary)

5, 30, 200
ppm: 2 (F) or
4 weeks (M)
pre-mating to
PND 4

Reduced weight gain, food
consumption and mean
bodyweight at 200 ppm (M
F); reduced weight gain at
30 ppm (M).

Severel/very severe
lymphoid depletion of the
thymus at 200 ppm (F);
moderate/severe lymphoid
depletion at 30 ppm (F).
The thymus was not
investigated in males.

LOAEL =30 ppm

NOAEL =5 ppm (0.4
mg/kg bw/d)

Waalkens-
Berendsen,
,2003

OECD 414

DBTC
(>98%
purity)

Wistar rat

(F)

Oral (gavage

1,25,5,10
mg/kg bw/d
(GD 6-15)

Reduced weight gain &
food consumption at 10
mg/kg bw/d; slightly
reduced weight gain at 5
mg/kg bw/d. Thymic
atrophy at 10 mg/kg bw/d
and (to a lesser extent) at
2.5 and 5 mg/kg bw/d.

LOAEL = 2.5 mg/kg bw/d
NOAEL <2.5 mg/kg bwid

Study report,
1994

OECD 414

DBTC:
purity not
reported

Wistar rat

(F)

Oral (gavage

1,25,5,10
mg/kg bw/d
(GD 7-17)

Reduced maternal weight
gain (~17%) & food
consumption (~7%) at 10
mg/kg bw/d. Reduced

Farret al,
2001
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to 6 months)

100 ppm (-30-42%).
Reduced food consumptio
at 50 ppm (-21-23%), 75
ppm (-26%) and 100 ppm
19-29%) following
treatment for 54-55 days.

Treatment for 6 months
resulted in mortality (75
and 100 ppm), reduced
weight gain and food
consumption¥50 ppm),
bile duct and pancreas
pathology £50 ppm).
LOAEL =50 ppm (2.5
mg/kg bw/d)

NOAEL = 20 ppm (1
mg/kg bw/d)

Method Test Species Route of Dose levels Results Reference
Guideline, |substance| Strain exposure | duration of
Deviation(s) , Sex exposure
from the reference| no/group
guideline (if | to table 5
any)
thymus weight (-23%) at 1p
mg/kg bw/d.
LOAEL =10 mg/kg bw/d
NOAEL =5 mg/kg bw/d
None DBTC: |CDrat (M, |Oral 10, 25 mg/L | No bodyweight effects. DeWitt et al,
96% F) (drinking equivalent to | Reduced water 2005b
purity water) 0.9,1.9 consumption at 25 mg/L
mg/kg bw/d | (M, F). No effects on
thymus weight, antibody
production, DTH response,
or NK cell activity.
NOAEL >2.5 mg/kg bw/d
NOAEL =2.5 mg/kg bw/d
None DBTC Rat (strain | Oral (diet) 20, 50, 75, |[Reduced weight gain at 2Q Barnes &
(purity not 100 ppm ppm (-11%), 50 ppm (-19-| Stoner, 1958
unknown) | reported) (periods of ug 22%), 75 ppm (-35%) and

Table 22: Summary table of human data on STOT RE

Type of Test
data/report | substance,
reference to
table 5

Route of exposure

Relevant information about the study
(as applicable)

Observations

Reference

No human data are available
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Table 23: Summary table of other studies relevanSTOT RE

Type of Test Relevant information about Observations Reference
study/data | substance, the study (as applicable)
reference to
table 5
Mechanistic| DBTC: SCID mice engrafted with No bodyweight effects were | de Heeret al, 1995
study purity not human foetal thymus and liver| observed. Histopathology
reported tissue fragments (SCD-hu micgdhowed reduced thymus size
were exposed to a single and a reduction in the size o
intraperitoneal dose of DBTC | the thymic cortex following
(0, 0.03, 1.0 mg/kg bw). DBTC exposure.
None DBTC Wistar rat; gavage dose levels| Rapid (from Day 2, maximal | Snoeijet al, 1989
>98% purity of 0 or 15 mg/kg bw (single | at Day 4) but reversible (by
dose). Measurement of thymyday 9) reduction in thymus
weight, histopathology and weight. Reduced thymus
incorporation of radiolabelled | cellularity, cell populations
precursors into DNA, RNA and were normal at Day 9.
protein. NOAEL <15 mg/kg bw
None DBTC: WU rat Seineret al, 1977
>98% purity | WAG rat Allograft rejection was
Swiss mouse significantly delayed; other
Dietary concentrations of 0 or | T ca>ures of immune function
y . were unaffected by treatment.
150 ppm; treatment three
weeks. Weights of the thymusg,
spleen, adrenals and lymph
node were recorded; allograft
rejection response measured in
rats.
None DBTC: SD rat (F, maternal); pregnant| No effects of treatment DeWitt al, 2006b
purity not rats administered DBTC in
reported drinking water at 0, 10 or 25
mg/L on GD 6-PND 21. DTH Luebkeet al, 2003
and NK response assessed in
offspring at PND 42. DeWitt et al, 2006a
SD rat (M, F; pups) gavaged | Reduced weight gain (2.5
with DBTC at 0, 1.0 or 2.5 mg/kg bw/d)
mg/kg bw from PND 3 No clear effects on immune
response assessed in offspring _
iy NOAEL = 2.5 mg/kg bwid
None DBTC: SD rat (M, F) administered No effects on bodyweight; | DeWitt et al, 2005a
purity not DBTC in drinking water (0, 10,| decreased water consumptign
reported 25 mg/L) for 28 days; immune| (25 mg/L) No effects on

responses (DTH, primary and
secondary antibody response
SRBC, NK cell activity)

immune parameters.
[ NOAEL =25 mg/L

measured on Day 29.

10.12.1 Short summary and overall relevance of the providednformation on specific
target organ toxicity — repeated exposure

No studies are available for dibutylbis(pentanedighato-O-O"tin; reference is instead made talisti

performed using dibutyltin dichloride (DBTC) as paf a read-across (category) approach.
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With regard to classification for repeated doseaciox effects on the immune system (notably thenbg)

are critical and have been assessed in a numbstudfes intended to address repeated dose toxicity.
Additional relevant information is also provided Byudies primarily intended to assess developmental
and/or reproductive toxicity, but which include rmegement of thymus weight or assessment of thymus
histopathology.

In a 90-day sub-chronic toxicity study performeddatary concentrations of 0, 10, 20, 40 and 80 ppm
DBTC (Gauntet al, 1968), reduced weight gain and food consumpthoidl a marginal effect on
haemoglobin concentration were seen at the higliesry concentration. No effects on the thymusewe
reported in this study at the highest dietary cotre¢ion of 80 ppm (equivalent to approximately g¢/kg
bw/d). A 28-day study in rats and mice (Seinen &sV 1977) performed with DBTC at dietary
concentrations of 0, 50 and 150 ppm did not ideratify effects of treatment in mice. Mortality oo@d in
rats at 150 ppm. Thymus size, thymus and spleéghtgewere markedly reduced in rats at 50 and 1B0.p
Histopathology revealed effects on the liver ané duct at 150 ppm and on the thymus (cortex),esple
(PALS) and popliteal lymph node (paracortex) atav@ 150 ppm. Effects on the lymphoid organs were
characterised by a marked degree of lymphocytestiepl with no evidence of cell destruction. A NBIA

for immune system effects of <50 ppm (equivaleragproximately 2.5 mg/kg bw/d) can be determined fo
this study. A 1l4-day study in rats (Penninks & reei, 1982) performed using DBTC at dietary
concentrations of 0, 50 and 150 ppm reports moytalid signs of toxicity (severe jaundice) at 1pénp
weight gain was reduced in both treated grouprebsed liver weight and histopathology were neatied
150 ppm. Marked lymphoid depletion of the thymusd apleen is reported in both treated groups. NOAE
for immune system effects of <50 ppm (equivaleragproximately 2.5 mg/kg bw/d) can also be detegchin
for this study. In an older study performed witBTL in the rat using exposure periods of up to Ging
(Barnes & Stoner, 1958) at dietary concentrationgpoto 100 ppm, mortality was reported at 75 af@ 1
ppm (6 months administration). Reduced weight gaid food consumption were reported at all dietary
concentrations>20 ppm). Pathology of the liver is reported intedlated groups; it is unclear whether the
thymus or other immune tissues were investigatedisstudy.

Thymus histopathology was investigated in femalat it male) rats in an OECD 421 screening study
(Waalkens-Berendsen, 2003) using dietary concémtiabf 0, 5, 30 or 200 ppm DBTC. Female rats were
exposed of two weeks prior to mating, throughoutimga gestation and to PND 4. Weight gain and food
consumption by females at 200 ppm were reduced theepre-mating, gestation and lactation periods.
Histopathology revealed thymic depletion at 200 pfgraded as severe to very severe) and 30 ppm
(moderate to severe); findings at 30 ppm were ampdn the majority of pregnant females but weré no
observed in non-pregnant rats. Lymphoid depleti@s characterised by decreased size of the thymic
lobules due to extensive loss of cortical and medulymphocytes. The border between the thymutazd

and medullary areas was therefore indistinct.hénrhost severe cases, the cortex was very smpdlroally
absent. The remaining cells visible in the colta@as were mainly lymphoblasts and reticularhegil
cells. A NOAEL of 5 ppm (0.4 mg/kg bw/d) can beeatenined for thymus histopathology in this study.
Thymus weight and histopathology were investigated guideline-compliant rat developmental toxicity
study (Study report, 1994) using DBTC dose levélB,d, 2.5 5 and 10 mg/kg bw/d. Reduced weiglr ga
and food consumption were observed at 10 mg/kg bwymus weight was reduced at 10 mg/kg bw/d;
histopathology showed atrophy of the thymus at Hokmbw/d and to a lesser extent at 2.5 and 5 mg/kg
bw/d. A NOAEL of 1 mg/kg bw/d can therefore baeateined for thymus effects in this study. Matérna
thymus weight was investigated in an additionalefi@mental toxicity study in the rat (Faat al, 2001) at
dose levels of 0, 1, 2.5, 5 and 10 mg/kg bw/d DBTR&duced maternal weight gain and food consumption
were seen at the highest dose level of 10 mg/kg;awduced thymus weight was also seen in thisggrou

A number of non-standard and mechanistic studiesagso available for DBTC. Snoesjt al (1989)
demonstrates that a single gavage exposure aor@BTC (15 mg/kg bw) is sufficient to result imaarked
and rapid, but reversible reduction in thymus weagid cellularity. Thymus weight reduction was agmt
from two days following treatment, was most parletdiour days but was reversible by nine days. The
numbers of large cells were reduced from one dey &eatment; whereas small and intermediate esdle
reduced from three days following treatment. @efpulations had recovered by nine days. Incormoraif
radioactivity into DNA, RNA and protein precursavas reduced on Days 1 and 2 only. Seigieal., 1977
report a significant delay in allograft rejectioaused by administration of DBTC. No other measwofes
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immune function were affected, leading the authorsonclude that DBTC has a selective inhibitorfeetf

on T-lymphocyte activity. The authors also coneltigiat effects are most marked in animals exposgdgl
the developmental phase of the lymphoid systemnuéber of published studies (DeWidt al, 2006b;
Luebkeet al, 2003; DeWittet al, 2005a; DeWittet al, 2006a) investigate the potential developmental
immunotoxicity of DBTC followingin uteroand/or early post-natal exposure. Studies inwbeposure of
maternal rats to DBTC in the drinking water (frord ®) and direct exposure of offspring (to PND 2¢) b
gavage. The dose levels used in these studiesrelatevely low (up to 5 mg/kg bw/d for direct exquoe of
offspring) but do not identify any effects of treent on immune system function. A study in SCIzeni
engrafted with human thymus fragments (de Hsteal, 1995) shows a reduction in thymus cortex size
following treatment with DBTC.

Key studies are the guideline-comparable 28-dagys{Beinen & Vos (1977; Peninks & Seinen (1982)) an
the 90-day study (Gaumt al, 1968). The 28-day study identifies a LOAEL 05 2ng/kg bw/d which is
extrapolated to a NOAEL of 0.8 mg/kg bw/d. Thed#¥ study identifies a LOAEL of 4 mg/kg bw/d. Both
of these studies therefore support classificatwnSTOT (RE) in Category 1. Findings are consisteith
those of the OECD 421 screening study (Waalkensiigksen, 2003), which reports a LOAEL of 30 ppm
(1.7-2.4 mg/kg bw/d) for reduced thymus weightem#les (total exposure approximately 56 days)di€su
were performed with DBTC, whereas dibutylbis(pert2m-dionato-O,0"tin is hydrolysed to form DBTC
in the mammalian stomach; the quantity of DBTC Itasy from the total hydrolysis of dibutylbis(pemni
2,4-dionato-O,0"tin is approximately 70% basednoolecular weight. Classification as STOT RE1 is
therefore supported for dibutylbis(pentane-2,4-dtorO,O")tin.

Table 24: Extrapolation of equivalent effective edar toxicity studies of greater or lesser dumatio
than 90 days

Study reference Effective dose Length of exposure Extrapolated Classification
(ma/kg/d) effective dose when| supported by the
extrapolated to 90- study
day exposure

Seinen & Vos (1977 | 2.5 mg/kg bw/d 28 days 0.8 mg/kg bw/d STOT RE1

Penninks & Seinen, | (LOAEL)

1982

Gauntet al, (1968) |4 mg/kg bw/d 90 days - STOT RE1
(LOAEL)

Waalkens-Berendsen 1.7-2.4 mg/kg bw/d ~56 days - STOT RE1

(2003)

10.12.2 Comparison with the CLP criteria

Specific target organ toxicity (repeated exposusejefined in the CLP Regulation (Annex |, 3.9.1ak)
specific, target organ toxicity arising from rephiexposure to a substance. All significant heettbcts
that can impair function, both reversible and ieible, immediate and/or delayed are includedhia t
definition. The adverse health effects relevantSoOT RE classification include consistent andtdiable
toxic effects in humans, or, in experimental ansntdxicologically significant changes which havteeted

the function or morphology of a tissue/organ, oveh@roduced serious changes to the biochemistry or
haematology of the organism and these change®lameant for human health. With respect to aninathd
Annex 1, Section 3.9.2.5 of the CLP Regulation sidtet the standard animal studies in rats or rniiae
provide this information are 28-day, 90-day or tlifee studies that include haematological, clinical
chemistry and detailed macroscopic and microscep@mination to enable the toxic effects on target
tissues/organs to be identified. Data from repeae studies performed in other species may alssda, if
available and other long-term exposure studies aaatarcinogenicity, neurotoxicity or reproductiggicity
may also provide evidence of specific target orgexicity that could be used in the assessment @ BRE
classification.
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Substances are classified in STOT RE Category &dbas evidence of significant toxicity in humans or
where there is evidence from studies in experimemtianals that they can be presumed to have thenpiat

to produce significant toxicity in humans followinmgpeated exposure. For classification in Catedory
either reliable good quality human data (evidemoenfhuman cases or epidemiological studies) or anim
data (observations from appropriate studies in éx@atal animals in which significant and/or sevareic
effects, of relevance to human health, were obsgeatagenerally low exposure concentrations) is irequ
Annex |, Section 3.9.2.9.6 of the CLP Regulationvites a ‘guidance value’ af10 mg/kg bw/d from a
90-day rat study to assist in Category 1 clasgitioa

Substances are classified in STOT RE Category @dbas evidence from studies in experimental animals
that they can be presumed to have the potentiad toarmful to human health following repeated expes

For classification in Category 2, animal data (obastons from appropriate studies in experimentéinals

in which significant toxic effects, of relevance bwman health, were observed at generally moderate
exposure concentrations) is required. Annex 11i8e8.9.2.9.7 of the CLP Regulation provides adance
value’ of 10-100 mg/kg bw/d from a 90-day rat sttiolyassist in Category 2 classification.

It is clear from the available data that dibutyltiichloride has the potential to cause effectshenthymus
(lymphoid depletion) following single or repeatedhanistration and is therefore classified for STOE 1
and STOT RE 1. Effects on other organs includimgliver, pancreas and bile duct are reported gitdni
dose levels and are therefore less critical witfare to classification.

Effects on the thymus are shown to be reversibdetlh@a functional consequences are unclear. Nealegs,

the effects observed on the thymus are consideredpresent a significant health effect as defimethe
CLP Regulation. Studies consistently report effeatt <10 mg/kg bw/d; 14- and 28-day studies inrtte
report LOAEL values for DBTC of approximately 2.%yfkg bw/d. Following stoichiometric correctiongth
LOAEL for dibutylbis(pentane-2,4-dionato-O-O')tis icalculated to be approximately 4.2 mg/kg bw/d.
Following correction for study duration, the cotext dose for a 90-day study is estimated to be
approximately 1-2 mg/kg bw/d. A mechanistic stud\§CID mice grafted with human thymus fragments
also report effects, indicating that DBTC is algelly to have similar effects in humans.

10.12.3 Conclusion on classification and labelling for STOTRE

Based on the thymus effects seen in studies with@®Bnd following correction for stoichiometry artddy
duration, classification for STOT RE in Categoris tonsidered to be appropriate.

Classification of dibutylbis(pentane-2,4-dionatd@Qtin for STOT RE in Category 1 (H372: Causes dgena
to the immune system) is considered to be appr@pria

10.13 Aspiration hazard
Not considered in this CLH Report.

11 EVALUATION OF ENVIRONMENTAL HAZARDS
Not considered in this CLH Report.

12 EVALUATION OF ADDITIONAL HAZARDS

12.1 Hazardous to the ozone layer
Not considered in this CLH Report.

13 ADDITIONAL LABELLING
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