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PROPOSAL FOR HARMONISED CLASSIFICATION AND
LABELLING

Substance Name: Tris[2-chloro-1-(chloromethyl)ethyl] phosphate (TBL
EC Number: 237-159-2

CASnumber: 13674-87-8

Registration number (s): Not applicable

Purity: 93 — 99.9% pure (w/w)

Impurities: 0.1 — 7% wi/w.

There are a number of impurities which are statec@nfidential by the manufacturers. This
information has been presented in a confidentehtidy annex which has been submitted separately
to ECHA.

Pr oposed classification based on Directive 67/548/EEC:

Carcinogen Category 3; R40
Proposed classification based on Regulation EC 1272/2008:

Category ZCarcinogen with hazard statement H351
Proposed labelling:
Directive 67/548/EEC: Xn; R40; S(2)-36/37

Proposed specific concentration limits (if any):

None

Notes (if any):

None

The classification proposal is based on the praggedf the substance itself. This dossier reviewed
the carcinogenicity, mutagenicity and reproductieicity (male fertility and developmental
toxicity) endpoints. Female fertility was not evaed as no data are available. No classification is
proposed for the mutagenicity and reproductiveditxiendpoints.
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1
PROPERTIES

11 Name and other

JUSTIFICATION

IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL

identifiers of the substance

Chemical Name:

Tris[2-chloro-1-(chloromethyl)ethgjosphate

EC Name:

tris[2-chloro-1-(chloromethyl)ethyl] phbsie

CAS Number:

13674-87-8

IUPAC Name:

Tris(1,3-dichloropropan-2-yl) phosphate

Synonyms

TDCP: this common acronym is used throughout gyp®rt
Tris[2-chloro-1-(chloromethyl)ethyl] phosphate
2-Propanol, 1,3-dichloro-, phosphate (3:1)
Tris(1,3-dichloro-2-propyl) phosphate
Tris(1-chloromethyl-2-chloroethyl) phosphate
1,3-Dichloro-2-propanol phosphate (3:1)

Phosphoric acid, tris(1,3-dichloro-2-propyl)ester

Fyrol FR-2

Tolgard TDCP LV

Tris CP

1.2

Composition of the substance

Chemical Name:

Tris[2-chloro-1-(chloromethyl)ethgjosphate

EC Number: 237-159-2
CAS name: 2-Propanol, 1,3-dichloro-, phosphate)(3:1
IUPAC Name: Tris(1,3-dichloropropan-2-yl) phosphate

Molecular formula: GH15Cls0O4P
Structural formula: o
C|CH2 M CH2C|
}O—P—o{
CICH; ' CH,CI
CICHZ)\ CH,CI
Molecular weight: 430.91

Typical concentration:

93 - 99.9 % wiw

Chemical Name:

Confidential Impurities

Typical concentration:

0.1-7 % w/w
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There are a number of impurities which are statecc@nfidential by the manufacturers. This

information has been presented in a confidentittidy annex which has been submitted separately
to ECHA. The structures of the impurities do noggest that they would have had a strong
influence on any of the test results and will noiuence the classification and labelling. No

additives are used.
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1.3

Physico-chemical properties

Table 1.1: Summary of physico- chemical properties

REACH ref
Annex, §

Property

IUCLID
section

Value

Comment/reference

Vil, 7.1

Physical state at 20°C and
101.3 KPa

3.1

Liquid

VIl, 7.2

Melting/freezing point

3.2

< -20°0C**

Cuthbert and Mullee,
2002a.

VIl, 7.3

Boiling point

3.3

~326°C** (decomp.)

Boiled with
decomposition. Cuthbert
and Mullee, 2002a.

VI, 7.4

Relative density

3.4 density

1.513 at 20C**

Cuthbert and Mullee,
2002a,

VII, 7.5

Vapour pressure

3.6

5.6 x 10° Pa at 25C

*%*

The result is consistent
with the chemical
structure of the main

component and the othef

properties, in particular
the boiling point.
Tremain, 2002.

VII, 7.6

Surface tension

3.10

No study available, but
based on the chemical
structure and physico-
chemical properties,

TDCP not expected to
exhibit surface activity.

VII, 7.7

Water solubility

3.8

18.1 mg/l at 20C**

Cuthbert and Mullee,
2002b.

VIl, 7.8

Partition coefficient n-
octanol/water (log value)

3.7
partition
coefficient

3.69 +0.36**

Cuthbert and Mullee,
2002b.

VII, 7.9

Flash point

3.11

No closed cup result is
available. Read-across
from TCPP (HSA/EA,
2008b), suggests that th
result is likely to be
above 248C.

3%

Vil, 7.10

Flammability

3.13

Based on the chemical
structure and physico-
chemical properties,

TDCP is not expected to
be flammable.

Vil, 7.11

Explosive properties

3.14

Based on the chemical
structure and the known
synthetic route of
manufacture via an
exothermic reaction,
TDCP is not expected to
be explosive.

VI, 7.12

Self-ignition temperature

513°C

Akzo Nobel, 2000.

VIl, 7.13

Oxidising properties

3.15

Based on the chemical

structure and analogy to
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REACH ref | Property IUCLID Value Comment/reference
Annex, § section
similar existing
chemicals, TDCP is not
expected to be oxidising
Xl, 7.17, Viscosity 3.22 1,800 cP at 28C Akzo Nobel, 2003, cited

2200 cP at 0C in USEPA, undated.

540 cP at 40C

1.24 x 10
Pa.ni/mol at 25C

Henry's law constant By calculation from VP

and WS results.

Studies marked ** were performed with a composiengle of purity 94.2%, derived from recent représéare
commercial products from the main producers

TDCP is structurally similar to two other chloriedtalkyl phosphate esters, TCPP (Tris (2-chloro-
1-methylethyl) phosphate) and TCEP (Tris (2-chlthgl phosphate). The structures and the key

physical chemical properties of each are presdantédble 1.2 below.

Table 1.2: Structures and key physico- chemical propertiesfor TDCP, TCPP and TCEP

Tris[2-chloro-1- Tris(2-chloro-1- Tris(2-chloroethyl)
(chloromethyl)ethyl] methylethyl) phosphate phosphate (TCEP) *
phosphate (TDCP) (TCPP)**
Structure o ﬁ c ﬁ o ﬁ o
}O_P_O{ 4>7°—P—04<; ST N N
Cl (lj cl cl (lj cl c|>
u’)\‘u L)\ a
Molecular 430.91 327.57 285.49
weight
Physical state Liquid Liquid Liquid
Melting point <-20°C <-20°C <-70°C
Boling point Ca. 326 0C (decomp) Ca. 288 0C (degomp 320 0C (decomp)
Relative density] 1.513 1.288 at 20 0C 1.4193 A5
Vapour 5.6 x 10-6 Pa at 2%C 1.4 x 10-3 Pa at & 1.14 x 10-3 Pa at AT
Pressure (extrapol.)
Water solubility | 18.1 mg/l 1080 mg/l at 2G 7820 mg/l at 26C
Log Kow 3.69 £ 0.36 2.68 £ 0.36 1.78

* taken from BAUA, 2006
** taken from HSA/EA 2008b

Although the structures and physiochemical propsrtif the three substances are considered to be
sufficiently comparable to support a possible resmttoss, there are some differences in the target
organs and critical effects for the three substanwdeich do not support a direct read-across from
data on either TCEP or TCPP.
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2 MANUFACTURE AND USES

Not relevant for this dossier.

3 CLASSIFICATION AND LABELLING
The substance is not currently classified in Andénf Regulation No. 1272/2008.

4 ENVIRONMENTAL FATE PROPERTIES

Not relevant for this dossier

) HUMAN HEALTH HAZARD ASSESSMENT

51 Toxicokinetics (absor ption, metabolism, distribution and elimination)

The following information on toxicokinetics is inmded as supporting information only. Further
information can be found in the IUCLID file for TORC

Absorption

Following oral administration of radiolabelled TD@rats, absorption from the Gl tract was found
to be > 90 %, and therefore 100% oral absorptiomsisumed. No data are available for the
inhalation route and in accordance with the defaallies given in the TGD 100 % absorption via
the inhalation route is assumed. Am vitro percutaneous absorption study using human skin
membranes was conducted to determine the absorfilmwing topical application of }fC]-
TDCP. The skin membranes were exposed to TDCP Fmu8s, mimicking a normal working day.
The mean total absorption was 15.4 %, 10.69 % ahid® for doses 0.003, 0.01 and 0.12 md/cm
respectively (HSA/EA, 2008a).

Distribution

There was no apparent effect of the route of adstration on tissue distribution following oral and
i.v. administration, with tissue/blood ratios ftwettotal radioactivity similar for all tissues. Higst
levels of radioactivity were found in the liver,dkiey and lung following oral, dermal and i.v.
administration. Tissue concentrations of eithergagent compound or metabolites were low due to
rapid elimination (HSA/EA, 2008a).

Metabolism

In vitro, mixed function oxidases (MFO) in microsomes dfinger homogenate appear to play an
important role in the metabolism of TDCP. The metdé bis(1,3-dichloroisopropyl)hydrogen
phosphate accounted for 75% of the MFO-metaboliEBLP. TDCP was also shown to be
metabolised by glutathione-S-transferase presetitersoluble fraction of rat liver, and it appears
that TDCP is directly conjugated with glutathiome.a separatén vitro study, the metabolism of
TDCP in the soluble fraction resulted in almostlesively in one metabolite, which is possibly-a
glutamylcysteinyl conjugation product of the pard@CP. The following metabolites were also

1 Technical Guidance Document in support of Commission Directive 93/67/EEC on Risk Assessment for new notified
substances, Commission Regulation (EC) No 1488/94 on Risk Assessment for existing substances and Directive 98/8/EC of the
European Parliament and of the Council concerning the placing of biocidal products on the market.
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generated by the microsomal fraction of liver hoemate: bis(1,3-dichloro-2-propyl) phosphate
(64 % of total metabolites), 1,3-dichloro-2-propdioé (20%), 1,3-dichloro-2-propanol (5.7 %) and
an unknown metabolite (11 %).

Following i.v. administration of TDCP to rats, theetabolites isolated from rat urine were bis(1,3-
dichloro-2-propyl) phosphate (67.2 % of total urmaelioactivity), an unidentified polar metabolite

(32 %), 1,3-dichloro-2-propyl phosphate (0.29 % am-metabolised TDCP (0.45 %). (HSA/EA,

2008a)

Excretion

Elimination of TDCP was rapid. Following oral adnsimation, recovery of radioactivity after 168
hours was urine (43.2 %), faeces (39.2 %), expagd(16.24 %) and carcass (2.51 %). The
decrease in radioactivity in all tissues was biphakhe longest t%2 was recorded in adipose tissue
in both phases of elimination (17.8 and 92.4 howspectively).

Following i.v. administration, approximately 34 @0 % and 20 % of total radioactivity was
excreted in the urine, faeces and expired aire@sgely. The half-life of TDCP clearance in tissue
was between 1.5 and 5.4 hours (HSA/EA, 2008a).

52 Acute toxicity

TDCP has a low acute toxicity, with an oral 4g[¥rat) greater than 2000 mg/kg bw. The dermal
LDso (rat) following occluded contact for 24 hoursgreater than 2000 mg/kg bw. For inhalational
exposure, the 4 hour lsg(rat) is greater than 5.22 mg/l. (HSA/EA., 2008a).

No classification for acute toxicity is proposediahe above information is included as supporting
information only. Further information on this endtacan be found in the IUCLID file for TDCP.
5.3 [rritation

Skin and eye irritation have not been evaluatepkaisthis dossier. Information on this endpoint can
be found in the IUCLID file for TDCP.

54 Corrosivity

Corrosivity has not been evaluated as part thisidodnformation on this endpoint can be found in
the IUCLID file for TDCP.

55 Sensitisation

Skin and respiratory sensitisation have not beeaiuated as part of this dossier. Information on
these endpoints can be found in the IUCLID file T@CP.

5.6 Repeated dose toxicity

In a 2-year carcinogenicity study in which grougs66 male and 60 female rats were fed diets
containing TDCP to achieve dose levels of 0, 5a80 80 mg/kg/day for 24 months, significantly
greater mortality was recorded for high dose maldwere was a clear adverse effect on body
weight in the 80 mg/kg/day groups throughout thalgt with body weights at termination >20 %
lower than controls. A significant reduction in rebbod cell parameters was noted for high-dose
animals. Absolute and relative kidney, liver angréid weights were also increased in mid- and
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high-dose animals. A LOAEL of 5 mg/kg/day (based ttve hyperplasia, considered a pre-
neoplastic lesion, observed in the kidneys inralited groups and the testicular effects observed a
this dose) can be derived from this study.

In a 90-day study to investigate the possible newrcity of TDCP in hens, doses of 0, 4, 20 and
100 mg/kg/day TDCP were administered to hens. Tivere no mortalities in TDCP-treated birds.
Under the conditions of the test, there was noened of TDCP induced delayed neurotoxicity. In
an epidemiology study carried out in a TDCP manuiaeg plant as an adjunct to a mortality
study, no adverse health effects linked to TDCPosyupe were determined. No data are available
on inhalation and dermal repeated dose toxicityAH3, 2008a)

Repeated dose toxicity has not been evaluatedra®fpthis dossier and the above information is
included as supporting information only. Furtheioirmation on this endpoint can be found in the
IUCLID file for TDCP.

5.7 M utagenicity

571 /nvitrodata
The availablen vitro mutagenicity data for TDCP is summarised able 5.1, below.

Table 5.1 Summary of /n vitromutagenicity data for TDCP

bacteria (Ames)

Test Endpoint Result Comments Ref.
In vitro plate Gene mutation [ Non-mutagenic Test substance: TDCP: | SafePharm Labs
incorporation assay, LV. Purity not stated (1984 & 1985b)

In vitro plate
incorporation assay,
bacteria (Ames)

Gene mutation

Non-mutagenic

Studies did not meet
current regulatory stds

Test substance: Fyrol FR-
2. Purity not stated

Stauffer Chem. Co.
(1976 & 1977a)

In vitro plate
incorporation assay,
bacteria (Ames)

Gene mutation

Significant positive response at
500 pg/plate +S9 (TA 100)

Test substance: Fyrol FR-
2. Purity 95.7%

Stauffer Chem. Co.
(1983a)

Ames modified
quantitative suspension
assay

Gene mutation

Mutagenic only at toxic doses
(>1000pg/plate (+&-S9)

Not a true positive
response

Test substance: Fyrol FR-
2. Purity 95.7%

Stauffer Chem. Co.
(1983a)

Ames assays

Gene mutation

Positive response +S9 in strains
TA 100 & 1535 from 333

Mg/plate.

Dose-related response
(Interlaboratory
comparison)

Test substance: Tris(1,3-
dichloro-2-
propyl)phosphate. Purity
94.4%

Mortelmans et al.
(1986)

10
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Test

Endpoint

Result

Comments

Ref.

Ames assays

Gene mutation

Weakly mutagenic +S9 with TA
100.

Positive in 6 independent expts
+ PB-induced S9.

Positive in 2 expts + PCB-
induced S9 and in 3 expts +PB-
induced S9.

Confirmatory results with PCB-
induced mouse & guinea pig
liver S9.

Dose dependency
observed in multiple
assays

Test substance: Fyrol FR-
2. Purity not stated

Gold et al. (1978)

Ames (Pour plate

Gene mutation

Weakly mutagenic + S9 with TA

Test substance: TDCP.

Lynn et al. (1981)

assay) 100. Purity not stated

Ames assay Gene mutation | Positive at 0.5mg/ml +S9. Test substance: Tris- Ishidate (1983)
dichloropropylphosphate.
Purity not stated

In vitro plate
incorporation assay,
bacteria (Ames)

Gene mutation

Positive mutagenic response
+S9 with TA 100 at 500 ug/plate

Test substance: Tris-CP.
Purity not stated

Soderland et al. (1985)

In vitro plate

Gene mutation

Non-mutagenic in Sacc.

Test substance: Fyrol FR-

Stauffer Chem. Co.

mutagenicity assay, cereviseriae 2. Purity not stated (1976 & 1977a)
fungi (
In vitro mouse Gene mutation | Positive +S9 at >80pg/ml. Clear dose-related Inveresk (1985)
lymphoma assay with Non-mutageni increase
-mutagenic -S9.

L5178Y cells Test substance: TDCP

LV. Purity not stated
In vitro chromosome | Chromosome Negative with or without S9 Test substance: Fyrol FR- | Covance (2004)
aberration assay aberration 2. Purity not stated
In vitro mouse Gene mutation | Negative with or without S9 Test substance: Fyrol FR- | Stauffer Chem. Co.
lymphoma assay 2. Purity not stated (1977b)
Sister chromatid SCE Negative Test substance: Fyrol FR- | Stauffer Chem. Co.
exchange assay 2. Purity not stated (1977b)
(L5178Y TK*-cells)
Chromosome Chromosome Increase at highest dose Considered equivocal. Stauffer Chem. Co.
aberration assay aberration analysed (118 pg/ml) +S9. Test substance: Fyrol FR- (1977b)
(L5178Y TK* cells) 2. Purity not stated
Chromosomal Chromosome Positive +S9 at 0.5 mg/ml Test substance: Tris- Ishidate (1983)
aberration assay aberration dichloropropylphosphate.

Purity not stated
Sister chromatid SCE Negative Test substance: Fyrol FR- | Bloom (1982 & 1984)
exchange (CECT 2. Purity not stated
assay)
In vitro transformed foci | Cell Negative Test substance: Fyrol FR- | Stauffer Chem Co.
in BALB/3T3 cells transformation 2. Purity not stated (1978b)
In vitro point mutation | Gene mutation | Negative Test substance: Tris-CP. | Soderland et al. (1985)

assay in V79 cells Purity not stated
In vitro UDS assay DNA damage & | Minimal response at 0.1mM Not possible to quantify | Soderland et al. (1985)
repair response
Test substance: Tris-CP.
Purity not stated

11
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hamster embryo cells

Test Endpoint Result Comments Ref.
In vitro transformation | Cell Positive at 20 & 30uM Test substance: Tris-CP. | Soderland et al. (1985)
assay in Syrian transformation Purity not stated

In vitro Salm.
typhimurium
mutagenicity assay with
hepatocyte activation

Gene mutation

Small increase in revertants at

0.05 mM (non-induced rat

livers). No increase using PB-

induced hepatocytes

Test substance: Tris-CP.
Purity not stated

Soderland et al. (1985)

5.7.2

/n vivodata

The availablen vivo mutagenicity data for TDCP is summarised able 5.2 below.

Table 5.2 Summary of /n vivomutagenicity datafor TDCP

Test Endpoint Result Comments Ref.
In vivo Mouse Clastogenicity Non-clastogenic Test substance: Tolgard | SafePharm Labs Ltd.
micronucleus assay TDCP LV. Purity not (1985)

stated.
In vivo Mouse bone Chromosome Non-clastogenic Test substance: Fyrol FR- | Stauffer Chem Co.
marrow cytogenetic aberration 2. Purity not stated, (1978c¢)
assay
In vivo/in vitro urine Mutation Negative Test substance: Fyrol FR- | Stauffer Chem Co.
mutagenicity assay 2. Purity not stated, (1978d)
In vivo/in vitro DNA damage & |Negative Test substance: TDCP. | Covance Laboratories
unscheduled DNA repair Purity >99% wiw Inc. (2005)
synthesis assay
Recessive lethal Chromosomal Negative Test substance: Fyrol FR- | Stauffer Chem Co.
mutation assay in mutation 2. Purity not stated, (1978e)
Drosophila
5.73 Human data

No data available for this dossier.

5.7.4

Other relevant infor mation

No data available for this dosser.

5.7.5

Summary and discussion of mutagenicity

No data from humans are available on the mutaggrotiTDCP.

There is evidence to suggest that TDCP is mutagemitro. Positive results were obtained in tests
for gene mutation in both bacterial cells (Amest)tesidd mammalian cells (mouse lymphoma
L5178Y) in the presence of metabolic activatioDCP also caused an increase in the occurrence
of chromosome aberrations in mouse lymphoma callshe presence of metabolic activation,
although a chromosome aberration study in CHO aitishot induce an increase in chromosome

aberrations or polyploidy.

In vivo, TDCP was not clastogenic in a mouse micronucémsay conducted to OECD Guideline
474. TDCP was found not to induce unscheduled BMAthesis in am vivo/ in vitro UDS assay

12
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conducted to OECD Guideline 486. Negative resuksewalso obtained in a mouse bone marrow
cytogenetic assay and in anvivo/in vitro urine mutagenicity assay.

Therefore, as the endpoints of gene mutation (LH3§ aind clastogenicity (micronucleus test) have
been investigateih vivo and negative results obtained, it is considerad TIDCP is not genotoxic
in vivo andno classification for mutagenicity is proposed.

5.8 Carcinogenicity

5.8.1 Carcinogenicity: oral

Groups of 60 male and 60 female Sprague Dawleywats fed diets containing TDCP (Fyrol FR-
2, purity 95% wi/w) to achieve dose levels of 028,and 80 mg/kg/day of TDCP for 24 months
(Stauffer Chemical Company, 1981a; Freudenthal, adl Henrich, R.T., 2000). All information
from this study could not be located and so wasanailable to the submitting Member State. The
reporting is also somewhat limited. All availabigarmation is reported here. 10 animals of each
sex were selected for interim sacrifice at 12 menthAnimals were routinely observed for
morbidity, mortality and clinical signs of toxicity Body weights and food consumption were
measured and blood and urine samples taken pealtydicom selected animals for haematology,
clinical chemistry and urinalysis. Full necropsysvcarried out on all animals. Tissues from
control and high dose animals were examined mioisally, as were gross lesions, tissue masses,
liver, kidney and testes of low and mid dose angmal

Mortality rates in all groups were low during thesf 12 months and low in most groups from 12
through to 17 months, with the exception of thehhdgse males where there was a slight increase
in the number of deaths. After month 17, the miytahte increased in all groups and remained
high until the end of the study (this can be expedh ageing animals). Total mortality in low- and
mid-dose males and in all TDCP-treated femalesamasidered comparable to that of the controls.
Significantly greater mortality (p<0.05) was receddfor high dose males, (38/60 and 26/60
animals died in the high and control groups, respely).

There was a clear adverse effect on body weigB0ang/kg/day, throughout the study, with body

weights at termination >20 % lower than controlnaals. Slight decreases (most differences did
not exceed 5 %) in male body weights in the 20 mpglky at some intervals of the study may also
have been related to treatment. Food consumptioooiutrols and high dose animals was generally
comparable except for slight increases in valueshi® high dose groups during the last few months
of the study.

Examination of the tissues from the 12-month imtegroup and those animals found dead prior to
12 months found an increased incidence of neoplasidules in the livers of rats in the 80
mg/kg/day group, which were identified as hepatata adenomas. There was also an increase in
interstitial (Leydig) cell tumours in the testesrofiles at 20 and 80 mg/kg/day. The incidence of
neoplasms in all other tissues was similar in adrand treated animals at this time.

At 24 months, the incidence of renal cortical adeas in males was 1/45 (2 %), 3/49 (6 %), 9/48
(19 %) and 32/46 (70 %) at 0, 5, 20 and 80 mg/kg/despectively (reaching statistical significance
from 20 mg/kg/day). In females, the correspondimgdences were 0/49 (0 %), 1/48 (2 %), 8/48
(17 %) and 29/50 (58 %), respectively, with statadtsignificance again from 20 mg/kg/day. There
was no reported incidence at 12 months. In addifothe tumours, there was an increase in the
incidence of hyperplasia of the convoluted tubuethelium at 24 months in females at 80
mg/kg/day and in males in all treatment groups wé@mnpared to control animals.
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In the livers of male animals at 24 months, thedence of hepatocellular adenomas was 2/45 (4
%), 7/48 (14.5 %), 1/48 (2 %) and 13/46 (28 %) 25,020 and 80 mg/kg/day, respectively, with
statistical significance reached at 80 mg/kg/dayfemales, the corresponding incidences were 1/49
(2 %), 1/47 (2 %), 4/46 (9 %) and 8/50 (16 %), extjwely, with statistical significance again at 80
mg/kg/day. At the 12 month interim sacrifice, tineidence of hepatocellular adenomas was 3/14
and 1/10 for males and females respectively at @&giday compared to none in control animals.

At 24 months, the incidence of hepatocellular caroia was also increased in males and females,
with the incidence in males being 1/45 (2 %), 2/486), 3/48 (6 %) and 7/46 (15 %) at O, 5, 20 and
80 mg/kg/day, respectively, although this did resah statistical significance. The corresponding
values in females were 0/49, 2/47 (4 %), 2/46 (4 &%) 4/50 (8 %). There was no reported
incidence at 12 months.

At 24 months, the incidence of Leydig cell tumoafghe testes (benign tumours) was 7/43 (16 %),
8/48 (17 %), 23/47 (49 %) and 36/45 (80 %), at,@®and 80 mg/kg/day, respectively. The effects
were statistically significant at 20 and 80 mg/ley/dAt 12 months, 3/13 mid dose animals and 3/11
high dose animals were observed to have Leydiguelburs; no tumours were observed in control
animals at 12 months.

There was also an increased incidence of adrenta@loadenomas in high dose females at 24
months; 8/48 (17 %) in control females and 19/49%3 in high-dose females; the difference being
statistically significant. At 12 months the incidenwas in females was 5/11 (45 %) and 1/10 (10
%) for control and high dose groups, respectively.

5.8.2 Carcinogenicity: inhalation

No studies are available.

5.8.3 Carcinogenicity: dermal

No studies are available.

5.84  Carcinogenicity: human data

The mortality experience of workers employed at(CP manufacturing plant was investigated in
a retrospective cohort study of male workers whaoewemployed for a minimum of 3 months
during the 1956-77 study period and were followhtbugh to 1980 (Stauffer Chemical Co.,
1983b). Of the 289 workers eligible for the stu§% had worked at the plant for < 5 years while
42 workers had been employed #o15 years. Ten workers died during the study peflibe report
indicates that all workers were exposed to ‘extigmew levels of TDCP in the work
environment’. Breathing zone sampling was perforietiveen 1978 and 1981; TDCP levels were
always below the limit of detection (8 ppb).

The overall mortality of the study population wds% of that expected in a comparable population
of US males. For the category ‘all causes’, the SfdBserved deaths/expected deaths x 100) was
75 (no confidence interval reported). Mortality do€all malignant neoplasms’ was slightly higher
than expected with an SMR of 131. Three casesraf tancer were observed (vs. 0.8 expected).
However, the numbers were too small to calculapevalue. One case had worked as a janitor in
the plane office and was considered non-exposee.s€bhond case had only worked at the plant 2
years prior to onset of disease and the third baseworked for 19 years, as a production operator
and a mechanic. All three decedents were modeoateedvy cigarette smokers. Overall, it was
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concluded that there was no evidence linking thesg cancers with TDCP exposure. This was the
only elevated cancer observed. Due to the findafdsser, kidney and testicular tumours in the 2-
year carcinogenicity study in rats, this study asoed to determine whether tumours would also
occur in humans at these sites. No cancers at flitesewere observed.

5.85 Other relevant infor mation

No data available.

586 Summary and discussion of carcinogenicity

A retrospective cohort study is available from aCPDmanufacturing plant. The study included 289
workers, who were employed at the plant for a mumimof three months during the study period of
21 years. No evidence of an increased canceansing the workforce was found.

There is one 2-year carcinogenicity study in ratgilable for TDCP. In the study, a significant
increase in the incidence of renal cortical adermata20 and 80 mg/kg/day was observed at 24
months. The incidence of benign testicular Leydd) tumours was also increased at 20 and 80
mg/kg/day at both 12 and 24 months. Hepatocelad@nomas and adrenal cortical adenomas were
statistically increased at 80 mg/kg/day at 24 menthLOAEL of 5 mg/kg/day, based on increased
incidence of hyperplasia of the convoluted tubyléhelium observed in all treated male animals
was derived for the carcinogenicity endpoint. Hyt&sia is often considered as a pre-neoplastic
lesion, which can lead to tumour formation. Thedgtueport does not provide enough detailed
information to conclude whether the hyperplasiaeosd following treatment with TDCP would
progress to cancer or whether the tumours obsewitld TDCP arise through a different
mechanism. However, it is not unreasonable to assinat the tumours have developed through
hyperplastic changes.

The mode of action of tumour formation of TDCP le tkidney, liver and adrenal glands has not
been elucidated. In the testes, there was an sedemcidence of Leydig cell tumours in males at
20 and 80 mg/kg/day at both 12 and 24 months. Taehamism by which TDCP induces such
tumours is not known. It is reported that one nenajoxic mode of action by which chemicals can
induce such tumours is attributed to alterationshim Hypothalamus-Pituitary-Testis (HPT) Axis
which results in elevated levels of luteinising thone (LH). Increases in LH levels have been
shown to be necessary for the induction of Leydilh tumours through chronic stimulation of the
Leydig cells. There are seven known non-genotoaitcrional mechanisms which have the potential
to disrupt the HPT axis leading to Leydig cell tumanduction. Two of these modes of action are
not considered of relevance to humans (GnRH antsgoand dopamine agonism) (Cleggal.,
1997). However, the other five mechanisms, dSeductase inhibition, androgen receptor
antagonism, inhibition of testosterone biosynthesiematase inhibition and exogenous oestrogen
agonism) have been considered to be potentialgvagit to humans. In the kidney, cleavage of
glutathione conjugates to reactive metaboliteslead to nephrotoxicity (Dekant, 2001 vitro
metabolism studies with TDCP identified a glutattiametabolite of TDCP, although it is noted
that this metabolite was not presentvivo (HSA/EA, 2008). It is plausible, therefore, thatku
glutathione metabolites could be cleavedpblyase in the kidney to form reactive thioaldehydes
resulting in cytotoxicity and hyperplasia, leadiogumour formation.

Overall, while the mode of action by which the tun®are induced cannot be identified, there may
be some concern for man regarding their formation.

In the study presented, there is evidence thaththe dose group of 80 mg/kg/day may have
exceeded the maximal tolerated dose (MTD), sineetehminal body weights of this groups were

15



ANNEX VI REPORT — HARMONISED CLASSIFICATION & LABELING

greater than 20 % lower than control animals amdrttortality in males of this group was also
significantly increased. However, the incidenceesfal cortical adenomas in both sexes and Leydig
cell tumours of the testes in males were signitiéeam the mid dose group, giving a clear evidence
of a tumourigenic effect in the absence of ovexicity.

As discussed in section 5.7 above, TDCP is notidersd to be genotoxiim vivo. This indicates
that TDCP may be assumed to be a non- genotoxiwncaen and thus act via a threshold
mechanism.

Overall, based on the results from one carcinoggnigtudy with TDCP, where an increased
incidence of tumours in the kidney, liver, testesl @drenal glands were observed, together with
evidence that TDCP is not genotoxitvivo, lead to a proposal for classification@arc. Cat. 3;

R40 (Carc. 2 H353). This proposal is in line with a previous provisibagreement at the TC C&L
Meeting to classify TDCP as Carc. Cat 3; R40

It is proposed that a higher classification, i.ar& Cat 1 or Carc. Cat 2 (Carc. 1A/1B H358 not
appropriate for TDCP as evidence is only availdlien one carcinogenicity study, conducted in
one species. Although a NOAEL was not derived ftomstudy, an increase in tumours above the
spontaneous background incidence was not obsenvbe low dose group, possibly indicating that
there is a dose response relationship for thiceffdso, TDCP may also be assumed to be a non-
genotoxic carcinogen, thus warranting a lower |l@feloncern.

5.9 Toxicity for reproduction

5.9.1 Effectson fertility

A fertility study in male rabbits was carried owting 40 male and 80 female Dutch belted rabbits
(Stauffer Chemical Company, 1982b). Ten male rabbire assigned to each of four dose groups
and treated with 2, 20, or 200 mg/kg/day TDCP (F¥R-2, purity 96% w/w) in Mazola oil for
twelve weeks by oral gavage. Animals were examtheaughout the treatment period for signs of
treatment-related toxicity. During the last weekrefatment, each male was mated with one female
and then with the second three days later. The lemmaere returned to their cages and sacrificed
mid-gestation. The reproductive tract was removed axamined to determine the number of
corpora lutea in each ovary, the number of impl#nasites and viable foetuses. Males were
sacrificed at the end of the mating period andrépeoductive tract (testes, epididymides, spermatic
cord with blood and lymphatic vessels and ductuerdas, ampullary gland, vesicular gland,
seminal vesicle, prostate gland, paraprostaticdglaminary bladder, urethra, and bulbo-urethral
glands) was removed for histological examinatioperg were taken from one epididymus and
analysed for sperm concentration, motility and rhoipgy. Viability was not measured due to the
subjectivity in sample readings.

Two animals in each of the 0, 2 and 20 mg/kg/dayps and one in the 200 mg/kg/day died prior to
scheduled sacrifice. These deaths were not corsideratment-related. There were no clinical signs
of toxicity.

2 Regulation 9EC) No. 1272/2008

3 Commission Working Group on the Classification drabelling of Dangerous Substances Meeting on thaltH
Effects of Pesticides, Existing Chemicals & New @ieals November 14-18, 2005
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Mating, fertility and pregnancy parameters werefi@téed by treatment. There were no treatment-
related effects on numbers of corpora lutea, intplaons, viable foetuses or resorptions. Sperm
analysis was not affected by treatment. There werdnistopathological changes detected in the
male reproductive tract.

There was a treatment-related increase in absahdeelative kidney (14 % and 19 %, respectively)
and liver weights (18 and 23 %, respectively),i@a 200 mg/kg/day males. Overall, it is considered
that there is no concern for male fertility in tiadbit.

In the 2-year carcinogenicity study (Stauffer CheahiCompany, 1981a; and also reported in
Freudenthal, R.I. and Henrich, R.T., 2000), effeatse observed on the reproductive system of the
male rat. As discussed in section 5.8.1, all infation from this study was not available to the
Rapporteur, and therefore the reporting is somewwmted. All available information is reported
here. For some effects, only control and high dosmals were evaluated at 12 months; all animals
in the control and treatment groups were evaluatédl months.

In animals which were killed at 24 months and whiledd or were killed when moribund after the
12 month interim sacrifice, gross observations ddte the male reproductive tract of animals
treated at 20 and 80 mg/kg/day included variousadtisirations, masses/nodules, enlargement and
flaccidity in the testes as well as small semiredigles (when compared with control animals). The
corresponding testes weights were not significamidyer than control males. Histological changes
were also noted in the testes, the epididymidestamdeminal vesicles both in control animals and
all treatment groups.

In the testes, the incidence of germinal epithefitlophy with associated oligospermia was
increased above control values in the high dosep(statistical analysis was not performed on this
data) at 12 months and in the mid and high dosmaleiat 24 months. The incidence of sperm
stasis was increased above control values (apptd)lat the mid and high doses (approx 23 %
and 31 %, respectively, statistical analysis notgpmed) at 24 months. There was also an increase
in the incidence of amorphous eosinophilic matenahe tubular lumens and periarteritis nodosa
were observed in all treated animals at 24 morthese effects on sperm stasis, the incidence of
amorphous eosinophilic material and periarteritislosa in the testes were only reported to be
observed at 24 months. The report indicated thattélstes were “suitable for evaluation” at 12
months, although no result was presented in therrépr this time point, so it can only be assumed
that the testis were evaluated for these effect? amonths, and that no effects were observed.

In the epididymides, oligospermia was noted in loigh dose animal at 12 months. There was none
noted in any control animals and the epididymidesnfthe low and mid dose animals were not
evaluated, apart from one unscheduled mid doseanih 24 months, 26 % of the control group
showed oligospermia, with 28 %, 54 % and 79 % digph it at the low, mid and high doses,
respectively. Degenerated seminal product was wéddn all animals at 24 months (this was not
examined in the low and mid doses at 12 monthsantonly be presumed that it was examined at
the high dose at 12 months, and did not occur}) thi¢ greatest increase in the high-dose group. 19
% of the control group showed degenerated semnaaluyat, with 22 %, 23 % and 50 % displaying

it at the low, mid and high doses, respectively.

In the seminal vesicles, secretory product wasedesgd in the seminal vesicles of one high dose
animal at 12 months (not noted in any control atsnaad the effect was not examined in the low
and mid doses at 12 months) and in all treated @siat 24 months. At 24 months, 2 % of control
animals displayed decreased secretory product, amdpwith 84 %, 89 % and 52 % of the low,
mid and high dose animals, respectively. Atrophthefseminal vesicles was observed in all treated
animals at 24 months (30 %, 31 % and 23 % of the toid and high dose animals, respectively),
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but not in any of the control animals. Only the ttohand high dose 12 month animals were
examined for atrophy of the seminal vesicles; rhcation was given on an effect observed in the
high dose animals.

As discussed in section 5.8.1, there was an inergakeydig cell tumours of the testes in mid and
high dose animals at both 12 and 24 months indfudy. Therefore, it is possible that the effects
observed on the testes may be secondary to art effehe Leydig cell tumours. Of the effects
noted in the study, atrophy in seminiferous tubugesften observed adjacent to large tumours,
especially Leydig cell tumours. Also, atrophy ireteeminal vesicles is commonly observed in
association with testicular atrophy. It should ateoconsidered that the effects noted in the male
reproductive system are mainly observed in animg®4 months and, therefore, may be secondary
to the natural ageing process of rats rather thepeaific effect on the male reproductive system.

No evaluation of the female reproductive system imakided in the 2-year carcinogenicity study
with TDCP.

59.2 Developmental toxicity
Two developmental toxicity studies in rats are km@e for TDCP.

In the first, TDCP (Fyrol FR-2, assumed purity 801% w/w) was administered daily to 20 mated
Sprague Dawley female rats/dose group by oral ga¥agn days 6-15 of gestation at 0, 25, 100
and 400 mg/kg/day (Stauffer Chemical Company, 1978é&neral observations were made daily,
body weights measured on days 0O, 6, 11, 15 andfIl§estation. All surviving females were
sacrificed on day 19 and the dams and foetuses is@dngrossly. Numbers of corpora lutea,
implantations, resorptions, live foetuses and deatuses were noted. One third of the foetuses
were examined by serial whole body sectioning udlfitgon’s technique. The remaining foetuses
were eviscerated, fixed and examined for skelddtabemalities using alizarin red staining.

There were three mortalities at 400 mg/kg/day whiety have been caused by intubation errors, as
findings at necropsy were not considered indicatif¢reatment-related effects. Clinical signs of
toxicity were marked in most animals at the higlsel@nd consisted of urine stains, hunched
appearance, salivation, alopecia, rough coat, pleogsst around the nose, thinness and depression.
Some clinical signs were also noted in the mid dgeeip and these may have been treatment-
related (alopecia, hunched appearance, rough bairand urine stains). There was a significant
body weight loss in mid and high dose animals fatags 6-11 of treatment. These treated animals
lost 15.6 g and 28.9 g, respectively, when comptoathtreated animals who gained 22.1 g during
this period. From days 11-15, mean weight gain iof amd low dose groups was not different from
control, while mean weight gains were reduced @480 mg/kg/day group (50% of control). The
overall mean weight gain from days 0-19 was sigaifily reduced (p<0.05) at 400 mg/kg/day
(56% of controls). Mean food consumption was sigaritly reduced to 84.8% at 100 mg/kg/day
(days 7-11) and at 400 mg/kg/day to an average5éb 4hroughout treatment. There were no
specific findings at necropsy, which were indicatiof a treatment-related effect. A NOAEL for
systemic maternal effects of 100 mg/kg/day candyesed from this study.

Pregnancy rates were unaffected by treatment. Tdenmumber of corpora lutea and implantation
sites and the implantation efficiencies of the tedaanimals surviving to day 19 of gestation were
similar to or exceeded control values. At 400 m@lkyg, the rate of resorptions was statistically
significantly increased when compared to contri¥s4 % compared to 6.7 %). The foetal viability
index for this dose group was statistically sigrafitly lower than control. No increase was seen at
the low or mid doses.
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There was a slightly lower mean foetal weight (8)2dnd crown-rump length (3.18 cm) for the 400

mg/kg/day litters when compared to controls (2.48g 3.35 cm, respectively) although these did
not reach statistical significance (Data for meagight and crown-rump length from two of the 100

mg/kg/day litters were removed as they appeardeketof an older gestation age). The finding of
increased incidence of dilated lateral ventriclégshe brain was slight and within the historical

control range. There was considerable evidenaetafded skeletal development in the high dose
group; incomplete ossification of intraparietal agraoccipital, nonossified hyoid and nonossified
centres in the sternebrae, nonossified centre efsttral and caudal portions of the vertebrae,
nonossified arches of the sacral vertebrae andriptaie ossification of the pubis, and nonossified
centres in the metacarpals and metatarsals. Sodindis are consistent with the reduced foetal
weight, length and viability at this dose level andicate developmental retardation which may be
related to the maternal toxicity seen at 400 mglkg/ The finding of increased incidence of

foetuses with angulated ribs at 400 mg/kg/day mayehbeen related to treatment but is of
unknown biological significance (no historical camtdata for this effect was included in the

report). A NOAEL of 100 mg/kg/day can be derived fievelopmental toxicity, based on the

statistically significant increased resorptions ahe decreased foetal viability index at 400

mg/kg/day.

In a second study, (Tanakgal., 1981), in which only the abstract of the stuslyni English, groups

of 15-24 female Wistar rats were dosed orally Witl25, 50, 100, 200 and 400 mg/kg/day TDCP in
olive oil during days 7 through 15 of gestation.thA¢ highest dose level, 11 out of 15 dams died
and toxic symptoms included piloerection, salivatemd haematuria. At this dose level, maternal
body weight gain and food consumption were sigaiiity reduced when compared to control

values. Maternal kidney weight was significantlgrieased in the mid and high dose groups when
compared to controls (absolute kidney weights vieceeased by 8.7 % and 35.5% in the mid and
high dose groups and the relative weights wereeased by 12.2 % and 65.3 %, respectively).

At 400 mg/kg/day, a significant increase in foetahth occurred. As indicated above, 11 out of the
15 dams dosed at this level died. One of the remgitiams had total dead implants. The remaining
3 dams had live foetuses. The number of live fastifsom this treatment group was 22 compared
to a total of 194 in the control group (all othezatment groups were comparable to the controls).
The number of dead foetuses in the high dose gn@g26 compared to 6 in the control group. The
number of dead foetuses in the other treatmentpgrovas comparable to controls. There was no
evidence of an adverse effect of TDCP on skeletakbpment of the foetuses at any dose level. In
postnatal examination performed at dose levels06frag/kg/day and below, there was no change
in the performance of the offspring in functionasts such as open field, water maze, rota rod,
inclined screen, pain reflex and preyer’s reflearainations. From this study, a NOAEL of 200
mg/kg/day can be derived for both maternal and logweental toxicity based on effects observed
at 400 mg/kg/day.

59.3 Human data

No data available for this dossier.

5.9.4 Other relevant infor mation

The effects on male fertility have been investidater the two structurally related substances,
TCPP (tris(2-chloro-1-methylethyl) phosphate) ai@EP (tris(2-chloroethyl) phosphate). In a two-
generation reproductive toxicity study with TCPPp effects were observed on the male
reproductive system (reported in HSA/EA, 2008b). FGEP, an effect on male reproductive organ
weight was noted in mice and effects on sperm perams were observed in mice and rats (reported
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in BAUA, 2006). TCEP is classified as Repr. CaRB0# The lack of a consistent effect on male
fertility for these two substances indicates thatad-across from male fertility data on either
substance to TDCP is not appropriate.

The effects on female fertility have been invesegaor both TCPP and TCEP. In a two-generation
reproductive toxicity study with TCPP, an increas@estrus cycle length and a decrease in uterus
weight were observed in treated females (reportedl SA/EA, 2008b). In a continuous breeding
study in mice with TCEP an impairment of fertilityeen as a decrease in the number of litters
produced, was observed. However, in a cross-ovéngitial, pregnancy and fertility indices were
lower in treated male / control females only, imdicg male mice are more sensitive to TCEP
treatment than female mice (reported in BAUA, 200&) a separate study investigating vaginal
cytology in mice and rats following treatment willfCEP for 18 weeks, no effect on oestrus
cyclicity was observed in mice. In rats, an incee@s cycle length and variations in relative
frequencies of oestrus stages were observed itothend mid dose but not the high dose, and
therefore the biological significance of the effecuestionable (reported in BAUA, 2006).

Given the inconsistent effects observed on the lemggporoductive system with TCEP and TCPP, it
is not considered appropriate to read-across fenmafe fertility data on either substance to address
any possible effects on female fertility of TDCP.

5.9.5 Summary and discussion of reproductive toxicity
No data from humans are available on the reproduttixeity of TDCP.

In a fertility study in male rabbits, no treatmentated effects on mating, fertility or pregnancy
parameters were observed. Sperm analysis was feateaf and there were no histopathological
changes detected in the male reproductive tract.

In a 2-year carcinogenicity study in rats, an eaaittn was made of the male reproductive system.
Only control and high dose animals were evaluatetizamonths and no significant differences
were noted at this time point. Effects were notethe testes, epididymis and seminal vesicleslin al
animals at 24 months, with a trend for higher iraick in the treated groups. In this study there was
an increase in Leydig cell tumours in the mid amghhdose males at both 12 and 24 months.
Therefore, it is possible that the effects obsemedhe testes may be secondary to an effect of the
tumours. It is also noted that the effects notethémale reproductive system are only observed in
animals at 24 months and therefore may be secoridathe natural ageing process of rats rather
than a specific effect on the male reproductiveesys

No evaluation of the female reproductive system welided in the two-year carcinogenicity study
with TDCP. As there are no data available for éfemn female fertility, it is considered that there
is a data gap for this particular endpoint in fezsalTherefore, no proposal for classification for
effects of fertility (females) can be made.

It was previously agreed to classify TDCP as R&at 3; R62, based on the results of the 2-year
carcinogenicity study and analogy with TCEPFowever, a further review of the results of the 2-
year carcinogenicity study, where the effects ordemraproductive system were noted only 24

4 Commission Working Group on the Classification arabelling of Dangerous Substances Meeting on thaltH
Effects of Pesticides, Existing Chemicals & New @iwals March 15-18, 2005

5 Commission Working Group on the Classification drabelling of Dangerous Substances Meeting on thaltH
Effects of Pesticides, Existing Chemicals & New @ieals November 14-17, 2005
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months and which may have been secondary to tunppesent, combined with the clearly negative
rabbit fertility study, lead to a conclusion thagte is no concern for male fertility for TDCP. The
are no data available to support a classificatiotih wespect to female fertility. Thereforap
classification for effects on fertility (males) is now proposed.

In two developmental toxicity studies in rats, suamised above, , there was no evidence of
embryotoxicity in the absence of maternal toxicitihereforeno classification for developmental
toxicity is proposed.

5.10 Other effects

5.11  Derivation of DNEL (s) or other quantitative or qualitative measurefor dose response

Not relevant for this type of dossier.

6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-CHEMICAL
PROPERTIES

Not relevant for this type of dossier.

7 ENVIRONMENTAL HAZARD ASSESSMENT

Not relevant for this dossier.
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JUSTIFICATION THAT ACTION ISREQUIRED ON A
COMMUNITY-WIDE BASIS

It is proposed to classify TDCP as Carc. Cat 3;5R4Darc. 2 H351. Harmonised classification for
carcinogens is considered a Community-wide actiwtteu Article 115 and it is recommended that
the classification proposal is considered for is@a on Annex VI of Regulation (EC) No,

1272/2008.

6 Directive 67/548/EEC
7 Regulation (EC) No. 1272/2008
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OTHER INFORMATION

TDCP was on the "4 Priority list adopted under Council Regulation (BE793/93. A risk
assessment report, addressing human health arhvitenment was prepared by the Rapporteur,
Ireland, and agreed at Technical Committee for Newl Existing Substances (TC NES). For
further information please refer to the risk asses# report (HSA/EA, 2008).

The classification and labelling of TDCP was disads at TC C&L Meeting where it was
provisionally agreed to classify TDCP as Carc. ER40. At this meeting, it was also provisionally
agreed to classify TDCP as Repr. Cat 3, R62. Dutiragfollow-up period to this meeting, the
Rapporteur revised the classification proposal ¢ocfassification for fertility, for the reasons
outlined in section 5.9 above, and it was agreatlttiis revised proposal would be discussed at the
next meeting TC C&L Meeting. However, the due tbestpriorities on the agenda, TDCP was
never discussed.

8 Commission Working Group on the Classification drabelling of Dangerous Substances Meeting on thaltH
Effects of Pesticides, Existing Chemicals & New @ieals, November 14-18, 2005.
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