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EXECUTIVE SUMMARY

Grounds for concern

Tolylidene diisocyanate — TDI (CAS No: 26471-62H8s been proposed for substance evaluation based on
Article 44 of the REACH Regulation.
TDI was included into the first CORAP on accounttad following reasons:

— as a respiratory and skin sensitizer,

— as a potential carcinogen and

— as a suspected PBT substance.
The concerns were also related to the wide dispersie and high aggregated tonnage.
The aim of evaluation process was to clarify thgahconcerns that the manufacture of TDI couldga risk to
human health or the environment.

Procedure

The evaluation was performed on the base of regjistr dossier (IUCLID file) and Chemical Safety Rep
(CSR) submitted by the registrants as a join reggisin dossier as well as on the other availabierination
(data base and scientific publications).

All the available information was assessed regaradiompliance to REACH requirements and reliabifiy
evaluation of the main grounds of concern as webther effects of TDI on human health and theremment.

For some scenarios the assessment of exposure eréwnped with the tool ECETOC Targeted Risk
Assessment Programme. For the majority of scesdhie exposure assessment was evaluated taking into
consideration the measurement data provided byeidwd registrant. The data on environmental effeds
verified by the evaluator using European Union &ysfor the Evaluation of Substances (EUSES).

The results of the evaluation are documented ipthsent report.

Effects on human health

The evaluation of toxicity of TDI included all humé&ealth endpoints. A particular interest was deddo the
main grounds of concern:

- inhalation and dermal exposure to TDI is thoughtdotribute to the development of asthma

— carcinogenic effect of transformation product &fF toluene-di-amine (TDA) cannot be excluded.

Effect on environment

The environmental health properties as well asrenmiental hazard assessment was evaluated. A @btent
PBT properties were particularly considered duthrig work.

The lead registrant provided explanation of ourstjoe regarding hydrolysis of TDI and potential fibie
release of TDA into the environment.

Worker exposure

Information on uses and occupational exposure tbwds evaluated. The exposure scenarios for wonkere
checked with regard to operational condition arfidrimation about risk management measures.

The lead registrant provided detailed explanationtliese scenarios which were prepared on the blase o
measurement data.

Consumer exposure

Consumer exposure was not assessed as not conssesdrave been registered for TDI.
Conclusions

Human health
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Evaluation of existing information on TDI confirméitlat TDI has a low toxicity after an oral admirégion and

is not toxic via dermal route. However, TDI is vetgxic by inhalation (vapours), what confirms the
classification of TDI as Acute Tox.2 (Hazard stagenH330, Fatal if inhaled).

Furthermore, weight of evidence of the summariziediiess demonstrates a strong skin irritating reacof
TDI. Therefore the appropriate is the current legaksification of TDI as a strong skin irritantk{i® Irrit. 2,
Hazard statement H315, Causes skin irritation)cdse of eye irritation available studies show TBbaas
severe eye irritant, what confirm the classificatis irritating to eyes (Eye Irrit. 2, Hazard sta¢et H319:
Causes serious eye irritation).

The skin and respiratory sensitization properties@ are well documented in humans and animalsl plBys
an important role in development of asthma in woslazcupationally exposed to this compound.

Recent studies suggest that skin exposure mayaslaynport ant role in development of asthma. Studle
mice and rats have demonstrated that skin expasur®Il could result in airways inflammation wherléoved
by inhalation challenge (Redlich, 2010).

The relevant information on sensitizing propertiésTDI provided by the registrant taken togethethwthe
extensive literature data indicate that classificatas Skin Sens. 1 (Hazard statement H317, Magecain
allergic skin reaction) and Resp. Sens. 1 (Haztament H334, May cause allergy or or asthma symgbr
breathing difficulties if inhaled) is appropriate.

The development of knowledge about TDI is curredilgcted into the other aspect of its toxicityhresshold
level effect. Recent studies on animals demonsthatieit is possible to set a threshold for sonoeyanates. In
few inhalation studies NOAEC/LOAEC values for rgafory sensitisation were estimated. These valaleged
between 0.11 ppm (Arts et al, 2008) and 0.02 ppardK 1983, Ban et al, 1994) for NOAEC and 0.02 ppm
(Karol et al, 1980) and 1 ppm (Arts et al, 2008) fOAEC.

According to present data by Schupp and Collind220NOAEC for respiratory sensitization is in tlange of
0.005 to 0.03 ppm, whereas LOAEC is about 0.02@d Pppm. These findings could be used during assrss
of human effects although extrapolation from animabels to human health is difficult.

In case of repeated dose toxicity it was sciertifjicunjustified to conduct studies on dermal amndl ¢oxicity
and these routs of exposure are not relevant f@sasnent in contradiction to the

studies on inhalation exposure, because this igvthst appropriate route for assessing occupatinsialin
humans. Effects from repeated exposure of aninsald are limited to effects on the respiratoryctraaused
by local irritation. Simultaneously, studies shawat nose is the targeted organ of the respiratgsiem. Thus,
the assessment confirmed the legal classificatioth® substance as STOT Single Exp.3 (Hazard statem
H335, May cause respiratory irritation).

In case of mutagenicity, available valid studies\(ivo studies) and the weight of scientific evidersupports
the conclusion that TDI is not mutagenic or genmtoStudies show also that inhalation of TDI doesinduce
micronuclei formation or DNA damage. This confirfmetlegitimacy of classification TDI as not mutageni
according to provisions of directive 67/548/EEC adording to regulation (EC) No. 1272/2008.

Animal data indicate that TDI may be carcinogei@ol(ins, 2002). Oral administration of TDI to raed mice
resulted in a dose-related increase of specifiotsnmNo treatment-related tumors was seen followihglation
exposure. The metabolic pathway plays an importalg in induction of tumors. By oral exposure TDI
undergoes hydrolysis to TDA which is known carcieogFollowing inhalation, TDI is absorbed in regpiry
tract and converted into conjugates without tramsfdgion of TDA. Therefore the metabolism of TDI is
particularly important regarding to the assessménancer risk.

The human carcinogenicity data revealed no ass$ocidietween occupational exposure to TDI and rigk o
cancer. Inhalation is the main route of human expotherefore the concern about the possible dpredat of
tumors should not be relevant.

The conclusion of the above is that there is swfficevidence for the carcinogenicity of TDI in exjpnental
animals and inadequate evidence for the carcinotgmif TDI in humans.

Thus, there can be confirmed the official clasaifien of TDI as Carc.2 (Hazard statement H351, &cteol of
causing cancer, route of exposure: oral).

Last assessed endpoint was reproductive toxicityailAble studies show no effects on fertility and
developmental toxicity after exposure to TDI. Néeefs onany of the reproduction parameters were observed
as well as no embryotoxicity or teratogenicity vi@asnd. Therefore it can be concluded that TDI istogic for
reproduction.

The lead registrant submitted the appropriate datshe toxicological profile of TDI, particularlynocritical
effect of TDI — skin and respiratory sensitizingoperties and potential for carcinogenicity. Morepwhe
registrant as a member of the European Associ&tioDiisocyanates and Polyols provided the scientéview
containing the current statistical data on respisatiseases in Europe as well as the plan forrmakagement
options for TDI. All the information is appropriater evaluation of TDI toxicity. There is no datags in the
registration dossier or CSR regarding human héefard assessment.
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Therefore the concerns are clarified and no additinal data is needed.
Environment

The information about environmental fate properaes ecotoxicity was evaluated on the base of Sirhi
information. In some cases the data was waived.oAlthem were analyzed based on specific rules for
adaptation set in column 2 of REACH Annexes VIl¥Xdaonsidered as acceptable.

Fate and behaviour in the environment

Toluene diisocyanates are synthetic organic comg®uand are not known to naturally occur in the
environment. The most releases reported are taitheith no releases reported directly to watelaod.

As a result of aqueous insolubility and inhererdctivity with water, it is not expected that sigcant
concentrations of TDI would be found in water (ooish soil and sediment), and this has been sede tihe
case. In fact, TDI has not been detected in angtimstudies.

A computerized partitioning model proposed by Mackalicated that toluene diisocyanates releasem tim
environment will tend to partition into water anddergo rapid hydrolysis (half-life of 0.5 secondsdays in
water, depending on pH and water turbidity) leadjprgdominantly to the formation of relatively inert
polymeric ureas. Toluene diisocyanates would alsoekpected to undergo photolysis and hydroxy rédica
oxidation. Therefore, transport and occurrence ddd limited to the immediate vicinity of effluerds spills,
and the resulting polyureas would probably be tastso further biodegradation.

In water, soil and sediment, and under conditigpgcal of the environment, it is expected that TDaffinity to
react with amines more strongly than with watembmed with its relative insolubility in water, winresult in
reactions that lead to the formation of a solidstrof polyureas, encasing unreacted TDI. Hydrolysishe
presence of water in these three media, acting agadyst for further reactions between the diisotgs and
amines, is expected to be the primary driver inféte of TDI in the environment.

In most industrial situations, toluene diisocyanaee hydrolysed by water to give the correspongisigmeric
ureas and carbon dioxide. However, when toluengodfanates come into contact with water without
agitation, as in spills, a hard crystalline cruspolymeric ureas forms slowing down further degrtémh of the
toluene diisocyanates, unless the crust is mecaliyibroken. The solid reaction products are lmisle and
biologically inert. It was concluded that soft potgthane foams prepared with toluene diisocyasatmeérs are
susceptible to chemical hydrolysis under extremeirenmental conditions, and that under these
circumstances, an accumulation of aromatic amiaasoccur, if their microbial degradation is impeded

Based on the available data, the evaluation of hams for non-human targets from environmental levels
of TDI is not possible.

Evaluation of P, Band T Properties

The TDI compounds do not appear to persist in watdl, or sediment, and in fact, their residenoetin these
media may be, in general, relatively quite showwdver, given the reactive nature of these compsutied

degradation products from these reactions in thr@mment, namely polyureas and toluene diamind3A)T

were also examined. TDI compounds are consideaggint in media where water is present (e.g. wateist

soils, sediment) with half-lives of under a minuieed. However, the reaction of an amine with isoage is
faster than the hydrolysis reaction of water witbcyanate, which, in the case of a diisocyanateTiRI, leads
primarily to reactions forming polyureas. Polyureas generally considered to be inert, insoluble@spalbeit

persistent for millennia.

Polyureas have been identified as polymers of loslagjical concern, both because of their inert atiristics,
and based on the expectation that they are novéiaale, and thus unlikely to accumulate in orgam and
food chains in the environment.

Besides polyureas, however, there is also the patefior TDAs ((2,4-toluene diisocamine (2,4-TDAphG
2,6-toluene diisoamine (2,6-TDA) to form as a bgdhrct of the hydrolysis of TDI, although the forioat of

TDA is generally considered negligible relativethe formation of polyureas in aqueous media. Thaados
which resulted in a significant, albeit low, contration of TDA in the water column would occur undehat

would normally be considered unnaturally high dismm/agitation, and therefore, are not likely wcar in

nature.

Nonetheless, appreciable TDA yields were noted Witllings less than 10 mg/L, therefore TDI undetaie

release scenarios could be viewed as a signifeamtce of TDA to aquatic environments. As a restliyas

deemed necessary to consider the persistence of i evaluation of TDI compounds. Studies predd
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showed extensive biodegradation under various OEGDprotocols. Based on the weight of evidencecgmh
developed for categorization, these TDA substamemsd not meet the persistence criteria. As a teguis
believed that these TDA chemicals are not perdiftased on experimental and modeled data.

The empirical and modeled data demonstrate that tree TDI and TDA substances do not meet the
persistence criteria.

It is expected that TDI isomers do not bioaccunaulacause their tendency to hydrolyze rapidly makeis
uptake and accumulation virtually impossible. Thelugéne diisocyanates were not categorized as
bioaccumulative, and this decision was reaffirmgdhe additional information provided by industiy well as
additional literature searches performed.

The BCF models predicted a BCF in the range of R6&F1183 and a BAF of BAF 380. All of which indieat
that these substances have a low potential forcbioaulation in aquatic organisms. The predicteddogy for
these substances is approximately 3.74. However wbrth noting that both the log Kow predictioasd the
BCF models which depend them, likely overestimbheelipophilicity of these compounds because ofrtyped
reactivity and hydrolysis in water. The Kow modeDWWIN v1.67 while providing a prediction also nofes
its output that that isocyanates hydrolyze andefioee the estimates are questionable. This rapittofysis
with water also limits the determination of log K@xperimentally, and as a result, reliable expentiadelog
Kow's are not readily available in the literatufelog Kow of 3.4 was determined experimentally gs@ECD
methods, however, it was of uncertain significaimceerms of TDI's environmental fate and behaviagain,
because of TDI's reactivity in the aquatic envir@mn TDI is generally unavailable to aquatic orgars.

The transient existence of TDI in water also ma&gnating bioaccumulation experimentally equalffiadllt.

Due to the rapid transformation of TDI into primarily inert polyureas, and in some cases TDA,
bioaccumulation of TDI is not expected in organisms

However, there was concern with the potential aadation of some of products of hydrolysis. It was
determined during categorization that the polyueasa group of low concern polymers with no, agliggble,
potential for bioaccumulation in organisms and febdins. There was, however, a concern over thmaton
of toluene diamines (TDA) as a result of the hygsid of TDI in certain situations, primarily rapilispersion at
low release concentrations; other scenarios terideléad overwhelmingly towards the formation of rine
polyureas as opposed to TDA. Regardless of thenexteTDA formation from the reaction of TDI in weat
experiments investigating the bioaccumulation @PDA found a BCF of <5 to <50. While these BCFeg ar
based on nominal concentrations, and therefordylilederestimating the true BCF, they still provaetrong
evidence that TDA compounds themselves are notbisaulative. In addition, Log Kow predictions férese
compounds are predicted to be very low (log Kowspahich indicates that these substances are kaly lto
accumulate in organisms in the environment.

Due to the anticipated transient existence of TDhgueous media, including moist soils, it is uelykthat
ecological effects will be elicited by the pareITcompounds. It is likely that test results for ITiD aquatic
environments are actually testing the toxicity leé legradation products of TDI. Data on the ecokdgffects
of TDI to sediment dwelling organisms are limitbd} reactivity in this medium is expected to beikinto that
observed in both the aquatic and moist soil envirents. It is anticipated that TDI released to watdl
primarily form inert polyureas which have the pdieito be deposited to sediment, forming an icerhponent
of the sediment strata. While persistent, laboyasod field studies on these inert polyureas hadecated that
in small quantities they pose virtually no potehfitat adverse impacts on the aquatic environment.

In the short term studies of TDI it is noted repedt that it is in fact the degradation productgdfiolysis)
whose toxicity is being measured in the bioassays.

Based on the available information, TDI and its degadation products are expected to exhibit low to
moderate acute toxicity to aquatic organisms.

Based on the available information, the TDI isomes not persist in the environment and are not
bioaccumulative. Information on concentrations @fiéne diisocyanates in the aquatic environmentriws
been identified at this time. The information ortgrdial impacts of TDI in other environmental compzgents
has not been identified either.

Ecotoxicology

Experimental ecotoxicological data for TDI and disgradation products indicate low to moderate toxio
aquatic organisms. The current classification isi&e chronic 3 (Hazard statement H412, harmfuddaatic
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life with long lasting aquatic environment).

The formation of toluene diamines (TDA) has takdace as a result of the hydrolysis of TDI in certai
situations, primarily rapid dispersion at low redeaconcentrations; other scenarios tended to lead
overwhelmingly towards the formation of inert palgas as opposed to TDA. Therefore the release
concentrations of TDA depend on release scendrighduld also be noted that the scenarios whichltres a
significant, albeit low concentration of TDA in theater column would occur under what would norméiéy
considered unnaturally high dispersion/agitatiom therefore, are not likely to occur in nature.

The conclusion is that all results of the studyshrort-term toxicity to fish should be related te thDA.
Assuming, that conditions of OECD 203 test refthotse in the natural environment, as a worst cesessio at
least to some extent, the results can be valicthéosame degree. The chemical risk assessment sheuld
performed for TDA. The results can be related td @@ly indirectly, as to a parent compound.

For the same reason it appears appropriate to mtieeong-term fish toxicity studies. Besides,aeting the
long-term toxicity study in fish, in terms of cld#sation, TDA does not have physical and chemjmalperties
that trigger the necessity for classification asgdaous (according to Directive 67/548/EEC or Dikec
1999/45/EC) or to be assessed as PBT or vPvB (@iocpto Annex Xl of Regulation (EC) 1907/2006).
Known value of lowest L& for Daphnia sp. is 12.5 mg/L, experimental BCF from 5 to 50¢ a&xtensive
biodegradation was found under various OECD testoppols. Therefore, and for reasons of animal welfa
long-term toxicity in fish is not provided.

The data on environmental toxicity for TDA compoandclude as follows:

LC50 (96 h) 133 mg/L for freshwater fi€hncorhynchous mykiss

EC50 (48 h) 12.5 mg/L for freshwater invertebrddaphnia magna

EC50 (96 h) 3230 mg/L for marine water inverteb@keetonema costatum

and

NOEC (21 d) 1.1 mg/L for freshwater invertebrabephnia magna

Based on the effect concentrations determined in ¢haquatic toxicity tests with TDA, it does not fulill the
T criteria. The L(E)C50 values for fish, invertebrates and algae are determined as > 0.1 mg/L and NOEC
value for invertebrates > 0.01 mg/L, therefore TDAsubstances are indicated as not potentially.T

Worker exposure

During the assessment of exposure scenarios theagiod was concentrated on the inhalation expoasrthe
main route of exposure.

The exposure scenarios as provided in CSR werewed with a focus on occupational conditions, risk
management measures and risk characterization.

For process categories 7, 8a and 13 included iwichehl exposure scenarios, the generic exposurmaes
were adapted from ECETOC TRA. In these PROCs soamnsistencies in calculation were found. According
to ECETOC TRA, the efficiency of local exhaust \ititon should be 95% whereas in CSR it is 80%.SEhe
values should be updated in the registration dnssie

For all further PROCSs reliable occupational hygiemsasured data was chosen as the starting poittidaisk
assessment. The lead registrant submitted detzdledlation of some exemplary PROCs for which theas a
possibility to exceed the RCR value.

In inhalation exposure one of the most importastigsis vapour pressure of the substance whichtésrdimed
by the temperature of process.

PROCs 1, 5 and 14 are supported for higher opaatiemperatures (55°C-110°C). For PROCs 5 anché4 t
elevated temperature, and therefore justificatmmshfe use, are covered by the measured data (Reldhble
measured data available for the entire temperaturge of the process). Therefore an adaptatioheoptimary
exposure estimates to higher vapor pressure athagerational temperatures is not necessary.

The inhalation RCR calculated for PROC 15 in ditvant exposure scenarios (ES1, 2, 3, 4, 5, 6" @strial)
seemed to be exceeded in all relevant exposuresosn

PROC15 (industrial) it is intended to describe #éxposure of employees in analytical laboratoneslved
e.g. in routine analytical monitoring of an indistiproduction process. The amount of substancegatdor
analytical purposes is small (<1kg), though thetpumay be up to 100% (in the best case). The daijyosure
time is unlikely to be up to 8h, though it can eatirely exclude this in exemptional cases.

The registrant provided detailed calculation ofttéise as well as the other PROCs for which thesumement
data was used instead of generic value from ECETRE.

All the additional assessments are concluded as cect and no other explanation is required regarding
occupational exposure to TDI.
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Statement of reasons
Human health

The existing information on TDI is sufficient to mdude that exposure to TDI has been linked with th
development of asthma in workers. This type of tieaccan involve bronchial hyperresponsivenesssiche
tightness and labored breathing.

In animal exposure studies, the respiratory traas the target organ for TDI. The substance causas eye
and lung irritation, impairment of lung functiondais a respiratory and skin sensitizer.

The classification of TDI as Acute Tox.2, Skin t12i Eye Irrit.2, Resp. Sens.1, Skin Sens.1 andTSH@gle
Exp.3 is considered appropriate.

Animal data indicate that TDI may be carcinogetdRC concluded that data were sufficient to shoat fiDI
causes cancer in animals. WHO concluded that TBlilshbe treated as a potential human carcinogen.
Humans are not exposed to high levels of respiygtarticles of TDI, concerns over the possible dgwment
of lung tumors should not be relevant. TDI is caogienic in animals following oral administrationNo
treatment-related tumor was observed in mice @& fidtowing inhalation exposure. It is not clardievhether
occupational exposure to such chemical is assaciaith an increased risk of cancer in humans. Theireo
known case of occupational cancer by TDI exposhiekéshima et al, 2002).

On the base of available information the clasdificaof TDI as Carc.2 is considered appropriate.

P, B and T Properties

Hydrolysis is the predominant process determinidge toverall environmental fate, transport and
bioaccumulation potential of TDI.

The empirical and modeled data demonstrate thatahdl TDA substances do not meet the persistentegiari

It is expected that TDI isomers do not bioaccunaulacause their tendency to hydrolyze rapidly makeis
uptake and accumulation impossible

Based on the available information, TDI and itsrdelgtion products are expected to exhibit low talenate
acute toxicity to aquatic organisms (TDI is gerlgrahavailable to aquatic organisms) and are irtdit@as not
potentially T.

Occupational exposure

Because TDI represents an important health rigk itmportant to monitor the occupational exposurke
available data indicates a reduction of asthmascasiiced by TDI. According to these data whenekgosure
limits are kept, risk of respiratory sensitizatisrproperly controlled. The increase of analytigacision of the
measurements of TDI in workplace, better practinesork places and development plans for risk manant
options caused a significant reduction of asthnsasa

The studies related to TDI exposure showed th#ttérearly years of the industry, annual occupatiasthma
incidence was ~ 5-6% (both manufacturing and ingusse). The reduction of TDI concentration belo®LO
led to decrease of asthma cases to less than 1862@@X2). Elimination of exposure to TDI is the mpary
preventive approach to eliminate occupational aath&s it is not possible due to lack of alternagivéhe
second approach is to reduce the level of expoburdecrease of concentration or amount of the editt
substance or use of the best PPE or better vaémtilathe best way is combination of different mednseveral
studies the respiratory protective devices intenttedreduce exposure to isocyanates provided eftecti
protection of workers. A study in a test chambeovedd 99.4% protection when the respirators werel use
(Heederik et al, 2012). Use of respirators in indusignificantly reduced cases of asthma. Nonthefworkers
using the full-face respirators developed asthma.

Another important issue is possibility to derive @f threshold for the elicitation of respiratoryisiéization for
TDI. In the review article by Schupp and Collin®0{2) the authors concluded that there is a pogyibd
derive the threshold for respiratory sensitization.

The German Committee on Hazardous Substances (2@X5) concluded that if TDI exposure concentrations
are kept below 10 to 20 ppb (0.07 - 0.14mt)/rgenerally no new cases of asthma are observisdpossible to
conclude that where there is good control of expaswand compliance with current occupational exposu
limits, then isocyanate asthma can be minimisedhis & evidenced by the production site data where trere i
good training and surveillance and exposure cofgrigorous.
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EC number: m-tolylidyne diisocyanate CAS number:
247-722-4 26471-62-5

1. IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMI CAL
PROPERTIES

1.1. Name and other identifiers of the substance

The substancm-tolylidene diisocyanateis a multi constituent substance (origin: orgah@ying the following
characteristics and physical-chemical properties {se IUCLID dataset for further details).

The following public name is used: m-tolylidenesdityanate.

Table 1. Substance identity

EC number: 247-722-4

EC name: m-tolylidene diisocyanate

CAS number (EC inventory): |26471-62-5

CAS name: Benzene, 1,3-diisocyanatomethyl-

IUPAC name: Reaction mass of 4-methyl-m-phenylene diisocyaaate
2-methyl-m-phenylene diisocyanate

Annex | index number: 615-006-00-4

Molecular formula: CI9H6N202

Molecular weight range: 174.1561

Structural formula:

1.2. Composition of the substance - Confidential

1.3. Physicochemical properties

SUBSTANCE EVALUATION
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EC number:
247-722-4

m-tolylidyne diisocyan

ate
26471-62-5

Table 2. Physicochemical properties

CAS number:

Property

Description of key information

Value used for CSA / Discussion

Physical state

Value used for CSA:liquid at 20°C and
101.3 kPa

Melting / freezing
point

The melting point of 80:20 TDI is 9.5°C
and that of 65:35 TDlI is 4°C.

A melting point of 9.5°C was established
for the 80:20 mixture (2,4-TDI: 2,6-TDI),
whereas the 65:35 mixture has a melting
point of 4°C. Because of its presumably
much higher volume, the value of the 80
mixture is used in the CSA.

20

Boiling point

A boiling range of 252°C to 254°C was
determined for 80:20 TDI, and a range o
253°C to 255°C for 65:35 TDI.

A boiling point of about 253°C at 1013hH
fwas established for the 80:20 mixture
(2,4-TDI: 2,6-TDI) and for the 65:35
mixture; this value is to be used in the
CSA.

a

Relative density

At 20°C the relative density of BDTDI
and of 65:35 TDI was determined as 1.2

A density of 1.22g/cm3 at 20°C was
Aneasured for the 80:20 as well as for the
65:35 mixture of 2,4-TDI: 2,8-DI, and thig
value is to be used in the CSA.

14

Granulometry

not applicanle

The test does not nedd conducted as
the substance is marketed or used in ar
solid or granular form.

on

Vapour pressure

The vapour pressure of 80:20 TROAE
was calculated as 0.015 hPa, and that o
65:35 TDI as 0.014 hPa.

At the low levels established, the EUA4
guideline recommends using the vapour
pressure balance or the vapour saturatig
method. However, experience with pure
-TDI has shown, that the modified Watsa
method , using the measured boiling poi
delivers almost the same value for vapo

pressure. For the 80:20 mixture (2,4-TDI:

2,6-TDI), a vapour pressure of 0.015 hP
20°C was found, and the 65:35 mixture
showed a vapour pressure of 0.014 hPa
20°C.

2,4
n
nt,
ur

A at

at

Partition coefficient
n-octanol/water (log
value)

A log Pow value of 3.43 at 22°C was
determined.

The use of a log Pow value for
water-reactive substances is questionab
However, the analyte could be detected
a log Pow value was derived which may
used for the CSA, although it is only of

e.
and
be

theoretical value. One sharp peak indicated

that both isomers show the log Pow of 3|43
at 22°C.
Water solubility TDI is hydrolytically unstable. ¢an have |Value used for CSA:124 mg/L at 25 °C
only a transient existence in aqueous me
A water solubility value of 124 mg/l has | TDl is rapidly hydrolysed in aqueous
been estimated (West et al, 2008) using |&olution, with a half-life of under one
broadly accepted program, though a waténinute (Yakabe et al., 1999). The produ¢
solubility value for TDI is only a notional | of hydrolysis of the isocyanate group is an
concept. amine, which itself reacts with another
isocyanate group to yield a urea. This
reaction of an amine with isocyanate is
considerably faster than the reaction of
water with the isocyanate (Yakabe et al,
1999). With TDI, a diisocyanate, this
reaction leads to polyureas, which are inert,
insoluble solids.
SUBSTANCE EVALUATION
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EC number: m-tolylidyne diisocyanate CAS number:
247-722-4 26471-62-5
Property Description of key information Value used for CSA / Discussion

However TDI is hydrophobic and poorly
soluble in water (West et al., 2008), and
such fast reaction is only achieved by

vigorous agitation of the mixture. When the

denser diisocyanate is less well disperse
into water, the reaction is heterogeneous
the interface) and is slower. The reaction
leads to the formation of a solid crust of

polyureas encasing unreacted material.

crust restricts ingress of water and egres
amine, and thereby slows hydrolysis eve
further and enhances the amine reaction
with isocyanate, leading to an even high
yield of polyureas.

d
(at

Solubility in organic
solvents / fat
solubility

Not required by REACH annexes.

Surface tension

not applicable

The test need nobhducted as, based
structure, surface activity is not expected

on
or

predicted, nor is it a desired property of the

substance.

Flash point

The 80:20 mixture (2,4-TDI: 2,6-TDI)
shows a flash point of 132°C, the 65:35
mixture has a flash point of 128°C.

The value of 128°C should be used for tl
CSA as a worst case approach.

ne

Autoflammability /
self-ignition
temperature

No autoignition was observed up to 595
at 1013hPa.

C

Flammability

Non flammable. Based on the structural
properties of the substance and the

experience in handling, no pyrophoricity
expected.The substance does not libera
flammable gases on contact with water.

Value used for CSA:

is non flammable

Based on the structural properties of the
substance and the experience in handlin
no pyrophoricity is expected. The substa
does not liberate flammable gases on
contact with water. The flammability is
deducted from the flash- and boiling poin

—

Explosive properties

TDI was shown to have no esipo
properties.

Value used for CSA:non explosive

Oxidising propertieg

not applicable

In accordandé& wolumn 2 of REACH
Annex VII the oxidising properties study
required in Section 7.13 need not be
conducted if the substance is incapable
reacting exothermically with combustible
materials on the basis of chemical struct

ure.

Oxidation reduction
potential

Not required by REACH annexes.

Stability in organic
solvents and identity
of relevant
degradation product

Not required; exempted by Annex 9.
However the stability of the substance
dissolved in some organic solvents has
deen studied. Dissolved in DMSO, TDI
isomers are unstable with degradation h
life being measured in minutes. The wat
content of the DMSO influences the rate

alf
518
of

degradation. TDI isomers are relatively

2013-01-10 SEV -PI-
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EC number: m-tolylidyne diisocyanate CAS number:
247-722-4 26471-62-5

Property Description of key information Value used for CSA / Discussion
stable for several hours in EGDE solvent.

Storage stability andNot required by REACH annexes.
reactivity towards
container material

Stability: thermal, [Not required by REACH annexes.
sunlight, metals

Dissociation constamnot applicable In accordance with column 2 of REACH
Annex IX the dissociation constant study
required in Section 7.16 does not need t
conducted as it is scientifically not possil
to perform the test on this substance
because of its hydrolytic properties.

Viscosity 2.221 mm?/s at 20° C Value used for CSA:Viscosity at 20°C:
2.221 mm?/s (static)

e

Data waiving

The data on granulometry, surface tension, flamlitgkand dissociation constant is waived. The regig
referred to the relevant annexes of REACH Reguiatio
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EC number: m-tolylidyne diisocyanate CAS number:
247-722-4 26471-62-5

2. MANUFACTURE AND USES

Quantities 100,000 - 1,000,000 tonnes per annum

2.1. Manufacture

Commercial synthesis of TDI takes place in closedlesns and involves three major stages:
1. Nitration of totuene to Dinitrotoluene (DNT)

2. Reduction of DNT to the corresponding Diaminoésies (TDA)

3. Phosgenation of TDA to Toluene diisocyanatenisomixture (TDI).

2.2. ldentified uses

Uses by workers in industrial settings

#1: Manufacturing of TDI

Environmental release category (ERC):

ERC 2: Formulation of preparations
ERC 6c¢: Industrial use of monomers for manufactdrhiermoplastics
ERC 1: Manufacture of substances

Process category (PROC):

PROC 1: Use in closed process, no likelihood ofoskpe

PROC 2: Use in closed, continuous process withsienal controlled exposure

PROC 3: Use in closed batch process (synthesizromiation)

PROC 4: Use in batch and other process (synthaebkisje opportunity for exposure arises

PROC 8b: Transfer of substance or preparation gongidischarging) from/to vessels/large contairars
dedicated facilities

PROC 15: Use as laboratory reagent

#2: Manufacturing of other substances

Technical function of the substance during formatatintermediates, isocyanate component for polyurethan

Environmental release category (ERC):

ERC 2: Formulation of preparations
ERC 3: Formulation in materials
ERC 6a: Industrial use resulting in manufacturarafther substance (use of intermediates)

Process category (PROC):

PROC 1: Use in closed process, no likelihood obsxpe

PROC 2: Use in closed, continuous process withgenal controlled exposure

PROC 3: Use in closed batch process (synthesiwrowiation)

PROC 4: Use in batch and other process (synthebisje opportunity for exposure arises

PROC 5: Mixing or blending in batch processes fomulation of preparations and articles (multistage
and/or significant contact)

PROC 8b: Transfer of substance or preparation gomgidischarging) from/to vessels/large contairagrs
dedicated facilities

PROC 9: Transfer of substance or preparation imallscontainers (dedicated filling line, including
weighing)

PROC 15: Use as laboratory reagent

#3: Formulating, Repackaging and Distribution
Environmental release category (ERC):

ERC 2: Formulation of preparations
ERC 3: Formulation in materials
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ERC 6c¢: Industrial use of monomers for manufactdrermoplastics

Process category (PROC):

PROC 1: Use in closed process, no likelihood obsxpe

PROC 2: Use in closed, continuous process withgenal controlled exposure

PROC 3: Use in closed batch process (synthesimronidation)

PROC 4: Use in batch and other process (synthebisje opportunity for exposure arises

PROC 5: Mixing or blending in batch processes fomulation of preparations and articles (multistage
and/or significant contact)

PROC 8b: Transfer of substance or preparation gongidischarging) from/to vessels/large contairagrs
dedicated facilities

PROC 9: Transfer of substance or preparation imallscontainers (dedicated filling line, including
weighing)

PROC 15: Use as laboratory reagent

#4: Flexible Foam Industrial Use

Environmental release category (ERC):

ERC 2: Formulation of preparations
ERC 3: Formulation in materials
ERC 6c: Industrial use of monomers for manufactdrhermoplastics

Process category (PROC):

PROC 1: Use in closed process, no likelihood ofosxpe

PROC 2: Use in closed, continuous process withsienal controlled exposure

PROC 3: Use in closed batch process (synthesizromwiation)

PROC 4: Use in batch and other process (synthebisje opportunity for exposure arises

PROC 5: Mixing or blending in batch processes fomulation of preparations and articles (multistage
and/or significant contact)

PROC 8b: Transfer of substance or preparation gahgidischarging) from/to vessels/large contairars
dedicated facilities

PROC 14: Production of preparations or articlesdiyetting, compression, extrusion, pelletisation
PROC 15: Use as laboratory reagent

PROC 21: Low energy manipulation of substances 8aumaterials and/or articles

#5: Coating Industrial Use

Environmental release category (ERC):

ERC 2: Formulation of preparations

ERC 3: Formulation in materials

ERC 5: Industrial use resulting in inclusion intoamto a matrix

ERC 6c: Industrial use of monomers for manufactdrhermoplastics

Process category (PROC):

PROC 1: Use in closed process, no likelihood ofosxpe

PROC 2: Use in closed, continuous process withsienal controlled exposure

PROC 3: Use in closed batch process (synthesizromniation)

PROC 4: Use in batch and other process (synthaebkisje opportunity for exposure arises

PROC 5: Mixing or blending in batch processes éomulation of preparations and articles (multistage
and/or significant contact)

PROC 7: Industrial spraying

PROC 8b: Transfer of substance or preparation gahgidischarging) from/to vessels/large contairars
dedicated facilities

PROC 9: Transfer of substance or preparation imallscontainers (dedicated filling line, including
weighing)

PROC 10: Roller application or brushing

PROC 13: Treatment of articles by dipping and pugri

PROC 15: Use as laboratory reagent
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#6: Adhesives and Sealants Industrial Use
Environmental release category (ERC):

ERC 2: Formulation of preparations

ERC 3: Formulation in materials

ERC 5: Industrial use resulting in inclusion intoamto a matrix

ERC 6c¢: Industrial use of monomers for manufactdrermoplastics

Process category (PROC):

PROC 1: Use in closed process, no likelihood obsxpe

PROC 2: Use in closed, continuous process withsienal controlled exposure

PROC 3: Use in closed batch process (synthesimrowidation)

PROC 4: Use in batch and other process (synthebisje opportunity for exposure arises

PROC 5: Mixing or blending in batch processes fomulation of preparations and articles (multistage
and/or significant contact)

PROC 7: Industrial spraying

PROC 8b: Transfer of substance or preparation gahgidischarging) from/to vessels/large contairadrs
dedicated facilities

PROC 9: Transfer of substance or preparation imallscontainers (dedicated filling line, including
weighing)

PROC 10: Roller application or brushing

PROC 13: Treatment of articles by dipping and pugri

PROC 14: Production of preparations or articlesdiyetting, compression, extrusion, pelletisation
PROC 15: Use as laboratory reagent

#7: Elastomers, TPU, Polyamide, Polyimide and Syntiic Fibres Industrial Use

Environmental release category (ERC):

ERC 2: Formulation of preparations
ERC 3: Formulation in materials
ERC 6c¢: Industrial use of monomers for manufactdrermoplastics

Process category (PROC):

PROC 1: Use in closed process, no likelihood obsxpe

PROC 2: Use in closed, continuous process withsienal controlled exposure

PROC 3: Use in closed batch process (synthesimronidation)

PROC 4: Use in batch and other process (synthebisje opportunity for exposure arises

PROC 5: Mixing or blending in batch processes fomulation of preparations and articles (multistage
and/or significant contact)

PROC 8hb: Transfer of substance or preparation gahgidischarging) from/to vessels/large contairadrs
dedicated facilities

PROC 9: Transfer of substance or preparation imallscontainers (dedicated filling line, including
weighing)

PROC 15: Use as laboratory reagent

#8: Other Composite Material Industrial Use

Environmental release category (ERC):

ERC 2: Formulation of preparations

ERC 3: Formulation in materials

ERC 5: Industrial use resulting in inclusion intoamto a matrix

ERC 6c: Industrial use of monomers for manufactdrhermoplastics

Process category (PROC):

PROC 1: Use in closed process, no likelihood ofosxpe

PROC 2: Use in closed, continuous process withsienal controlled exposure

PROC 3: Use in closed batch process (synthesizroniation)

PROC 5: Mixing or blending in batch processes fomulation of preparations and articles (multistage
and/or significant contact)
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PROC 8b: Transfer of substance or preparation gahgidischarging) from/to vessels/large contairars
dedicated facilities

PROC 13: Treatment of articles by dipping and pugiri

PROC 14: Production of preparations or articlesdiyetting, compression, extrusion, pelletisation
PROC 15: Use as laboratory reagent

Uses by professional workers

#5: Coating Professional Use

Environmental release category (ERC):

ERC 8c: Wide dispersive indoor use resulting inusion into or onto a matrix
ERC 8f: Wide dispersive outdoor use resulting itlusion into or onto a matrix

Process category (PROC):

PROC 10: Roller application or brushing

PROC 5: Mixing or blending in batch processes fomulation of preparations and articles (multistage
and/or significant contact)

PROC 8a: Transfer of substance or preparation gatgidischarging) from/to vessels/large contairars
non-dedicated facilities

#6: Adhesives and Sealants Professional Use

Environmental release category (ERC):

ERC 8c: Wide dispersive indoor use resulting inusion into or onto a matrix
ERC 8f: Wide dispersive outdoor use resulting itlusion into or onto a matrix

Process category (PROC):

PROC 4: Use in batch and other process (synthebisje opportunity for exposure arises

PROC 5: Mixing or blending in batch processes éomulation of preparations and articles (multistage
and/or significant contact)

PROC 8a: Transfer of substance or preparation gatgidischarging) from/to vessels/large contairars
non-dedicated facilities

PROC 10: Roller application or brushing

#8: Other Composite Material Professional Use

Environmental release category (ERC):

ERC 8c: Wide dispersive indoor use resulting inusion into or onto a matrix
ERC 8f: Wide dispersive outdoor use resulting itiugsion into or onto a matrix

Process category (PROC):

PROC 2: Use in closed, continuous process withgenal controlled exposure

PROC 3: Use in closed batch process (synthesizromwiation)

PROC 5: Mixing or blending in batch processes fomulation of preparations and articles (multistage
and/or significant contact)

PROC 8a: Transfer of substance or preparation gatgdischarging) from/to vessels/large contairars
non-dedicated facilities

PROC 14: Production of preparations or articlesaiyetting, compression, extrusion, pelletisation

Uses advised against
Consumer uses are not supported for safety reasons

Summary

TDI is used by workers in industrial settings ie fiollowing processes:
Manufacturing of TDI,
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Manufacturing of other substances,

Formulating, repackaging and distribution,

Flexible foam,

Coating,

Adhesives and sealants,

Eklastomers, TPU, polyamide, polyimide and synthitires,
Other composite,

and by professional worker in the processes:
Coating,

Adhesives and sealants,
Other composite.

Consumer uses are not supported for safety reasons

3. CLASSIFICATION AND LABELLING
3.1. Classification and labelling according to CLF GHS

Implementation: EU

Classification

TDI is not classified in respect of physicochemigaiperties
For health hazards TDI is classified as follows:

Table 3. Classification and labelling according t&€CLP / GHS for health hazards

Endpoint Hazard category Hazard statement CSR
section
Acute toxicity - |Acute Tox. 2 H330: Fatal if inhaled. 5.2.3
inhalation:
Skin corrosion /| Skin Irrit. 2 H315: Causes skin irritation.| 5.2dd
irritation: 5.4.3
Serious damageEye Irrit. 2 H319: Causes serious eye |5.3.4
[ eye irritation: irritation.
Respiration Resp. Sens. 1 H334: May cause allergy 0r5.5.3
sensitization; asthma symptoms or breathing
difficulties if inhaled.
Skin sensitation{Skin Sens. 1 H317: May cause an allergit5.5.3
skin reaction.
CarcinogenicityjCarc. 2 H351: Suspected of causing|5.8.3
cancer <state route of exposure
if it is conclusively proven that
no other routs of exposure
cause the hazard>.
Specific target |STOT Single Exp. 3 H335: May cause respirator.2.3 and
organ toxicity - irritation. 5.34
single:

Specific concentration limits:

Concentration (%) Classification
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Concentration (%) Classification
>=0.1 Resp. Sens. 1

For environmental hazards TDI is classified asofef:

Table 4. Classification and labelling according t&CLP / GHS for environmental hazards

Hazards to the |Aquatic Chronic 3 H412: Harmful to aquatic life 7.5
aquatic with long lasting effects.

environment

(long-term):

Table 5. Classification and labelling according t&€CLP / GHS for additional hazard
classes

Additional hazard |Aqgautic Acute Cat. 3, H402
classes:

Labelling
Signal word: Danger

Hazard pictogram:

GHSO06: skull and crossbones

GHSO08: health hazard

&

GHSO07: exclamation mark

Hazard statements:

H330: Fatal if inhaled.

H315: Causes skin irritation.

H319: Causes serious eye irritation.

H334: May cause allergy or asthma symptoms or biregdifficulties if inhaled.
H335: May cause respiratory irritation.

H317: May cause an allergic skin reaction.

H412: Harmful to aquatic life with long lasting eféfs.

Precautionary statements:

P273: Avoid release to the environment.
P280: Wear protective gloves/protective clothing/pyotection/face protection.
P284: Wear respiratory protection.
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P308+P313: IF exposed or concerned: Get medicatefditention.

P403+P233: Store in a well-ventilated place. Kemqtainer tightly closed.

P501: Dispose of contents/container to... (hazaydowspecial waste collection point)
3.2. Classification and labelling according to DSDDPD

3.2.1. Classification and labelling in Annex | of Dective 67/548/EEC

Chemical name: m-tolylidene diisocyanate (tolueneidocyanate)

Classification
TDI is not classified in respect of physicochemigalperties

For health hazards TDI is classified as follows:

Table 6. Classification and labelling in Annex | oDirective 67/548/EEC for health
hazards

Endpoint Classification CSR
section

Acute toxicity: T+; R26 Very toxic by inhalation. A3

Irritation / Corrosion(Xi; R36/37/38 Irritating to eyes, respiratory syate|5.3.4 and
and skin. 5.4.3

Sensitisation: R42/43 May cause sensitisation bglation and |5.5.3
skin contact.

Carcinogenicity: Carc. Cat. 3; R40 Limited evidenta 5.8.3
carcinogenic effect.

Table 7. Classification and labelling in Annex | of Directive 67/548/EEC for the
environment

Endpoint Classification CSR
section
Environment: R52/53 Harmful to aquatic organismayroause |7.5

long-term adverse effects in the aquatic
environment.

Labelling

Indication of danger:

T+ - very toxic

R-phrases:

R40 - Limited evidence of a carcinogenic effect

R26 - Very toxic by inhalation

R36/37/38 - Irritating to eyes, respiratory systemd skin

R42/43 - May cause sensitisation by inhalation siid contact

R52/53 - Harmful to aquatic organisms, may causg-erm adverse effects in the aquatic environment

S-phrases:

S1/2 - keep locked up and out of reach of children
S23 - do not breathe gas/fumes/vapour/spray (apptewording to be specified by the manufacturer)
S36/37 - wear suitable protective clothing and giov
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S45 - in case of accident or if you feel unwelklsenedical advice immediately (show the label whmrssible)
S61 - avoid release to the environment. refer éxigpinstructions/safety data sheets

Table 8. Specific concentration limits
Concentration (%) Classification

>=25.0 T+; R26 Very toxic by inhalation.

Xi; R36/37/38 Irritating to eyes, respiratory syatand skin.

Carc. Cat. 3; R40 Limited evidence of a carcinogefiect.

R42/43 May cause sensitisation by inhalation aid ctntact.

R52/53 Harmful to aquatic organisms, may cause-teng adverse effects
in the aquatic environment.

>=20.0—<25.0 T+; R26 Very toxic by inhalation.

Xi; R36/37/38 Irritating to eyes, respiratory syatand skin.
Carc. Cat. 3; R40 Limited evidence of a carcinogefiect.
R42/43 May cause sensitisation by inhalation amd ctntact.

>=7.0—<20.0 T+; R26 Very toxic by inhalation.

Carc. Cat. 3; R40 Limited evidence of a carcinogefiiect.
R42/43 May cause sensitisation by inhalation amd ctntact.
>=1.0—<7.0 T; R23 Toxic by inhalation.

Carc. Cat. 3; R40 Limited evidence of a carcinogefiect.
R42/43 May cause sensitisation by inhalation aid ctntact.

>=0.1—<1.0 Xn; R20 Harmful by inhalation.
R42 May cause sensitisation by inhalation.

3.2.2. Self classification(s)

Not applicable.

3.2.3. Other classification(s)

Not applicable
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4. ENVIRONMENTAL FATE PROPERTIES
4.1. Degradation

4.1.1. Abiotic degradation

4.1.1.1. Hydrolysis

The registrant submitted two key studies and foyppsrting studies on biodegradability of TDI. Theykstudy
of Kitano et al (1989) presented the more realisticironmental situation. According to this studyedf-life of
TDI was ca. 0.7 h. The key study results carriedumdler less realistic environmental conditionskze et al
1999) showed a shorter half-life (less than oneutain

Conlusion:

TDI is rapidly hydrolysed in aqueous solution, watthalf-life of under one minute. The product ofltolysis of
the isocyanate group is an amine, which itself teeadth another isocyanate group to yield an ufas
reaction of an amine with isocyanate is considgréddter than the reaction of water with the isoata. With
TDI, a diisocyanate, this reaction leads to polgsravhich are inert, insoluble solids.

Value used for CSAHalf-life for hydrolysis: 1 d at 300 K
4.1.1.2. Phototransformation/photolysis
4.1.1.2.1. Phototransformation in air

The registrant delivered a key study performed bck&r et al (1988), which confirmed oxidation by

photogenerated hydroxyl radicals as the significd@gradation mechanism for TDI. These results are i

agreement with those of Holdren (1984) in predgtnrelatively short lifetime for TDI following a@mission

of TDI to the atmosphere.

The QSAR predicted half-life value (Pemberton andyT2008) is comparable with the measured value of
Becker et al (1988).

Conclusion:

A photoreactor study confirmed oxidation by photegrated hydroxyl radicals as the significant degtiat
mechanism for TDI. In the atmosphere TDI has a-lifalfof ~ 2 days regarding the reaction with OtheT
measured data are in accordance with the predig8AR data.

Value used for CSA:
Half-life inair: 2 d

4.1.1.2.2. Phototransformation in water
4.1.1.2.3. Phototransformation in soll
4.1.2. Biodegradation

4.1.2.1. Biodegradation in water

4.1.2.1.1. Screening tests

According to key study presented in the registratiossier (Caspers et al 1986), no bioderadatianolaerved
under test condition performed in accordance wiCO Guideline 302C.

Conclusion:

TDI is rapidly hydrolysed in aqueous solution, wattnalf-life of under one minute. The product ofltolysis of
the isocyanate group is an amine, which itself teeadth another isocyanate group to yield an uflas
reaction of an amine with isocyanate is considgréddter than the reaction of water with the isozte and
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leads to polyureas, which are inert, insoluble dsoliln wet soil TDI is undergone of hydrolytic
self-polymerisation and the reaction products asumed to be non-biodegradable. The study resu@asper
et al (1986) performed in accordance with OECD 3@&2¢hod showed no degradation after 28 days.

4.1.2.1.2. Simulation tests (water and sediments)

Data waiving by the registrant is conclusive beealiDI is poorly soluble in water and direct andiriact
exposure of sediment is unlikely.

4.1.2.1.3. Summary and discussion of biodegradation water and sediment
Please refer to point 4.1.3

4.1.2.2. Biodegradation in soill

According to the data no degradation of TDI in sails observed after 4 month.

Conclusion:

TDI is rapidly hydrolysed in aqueous solution, wattnalf-life of under one minute. The product ofltolysis of
the isocyanate group is an amine, which itself teeadth another isocyanate group to yield an ufas
reaction of an amine with isocyanate is considgrédster than the reaction of water with the isozta and
leads to polyureas, which are inert, insoluble dsoliln wet soil TDI is undergone of hydrolytic
self-polymerisation and the reaction products asumed to be non-biodegradable. The laboratoryfiatal
study results of Martens and Domsh (1981) showeddegradation after 4 month. Since production is
performed in closed systems, releases to soil edignent are expected to be negligible

Discussion

According to Annex IX of REACH, for soil simulatiotesting, text column 2 says the study need not be
conducted if direct or indirect exposure of soiluislikely. TDI is known to polymerize to a polyuréathe
presence of water (Yakabe et al., 1999). TDI isdigghydrolysed in aqueous solution with a hal&liéf under
one minute. However, TDI is hydrophobic and poadjuble in water and thus the heterogeneous reawiiitn
water or soil is less rapid. The major productutsa reaction is insoluble polyurea.

In the production of TDI the formation of insolubp@lyurea would cause abrasion problems and bleckdg
valves and pipes and therefore releases of TDffliweats are expected to be non-existent. Sincelyrtion is
performed in closed systems, releases to soil adanent are also expected to be negligible (TDdpoer's
draft risk assessment report, December 2008, chaptel). Furthermore, the EUSES (2.0) program been
used to calculate PEC values based on measuredie@midata provided by TDI producers and processors,
including polyurethane producers (ibid., chaptdr.®3). Calculated PEC values were 1 x 10-9 mg/Wfater,
5x10-10 mg/kg for sediment and ranged from 3.2 x91t 6.9 x 10-8 mg/kg for soils/grassland. The
corresponding PEC/PNEC ratios would be extremelgllsamd less than 1.

Taking into account the scientific and exposureuargnts, it appears appropriate to waiver the |lengt
fish/plant/soil and sediment toxicity studies.

The following information is taken into account famy hazard / risk / persistency assessment:

Direct or indirect exposure of soil is unlikely.
4.1.3. Summary and discussion of degradation

Evaluation of the abiotic degradation data has shtvat TDI is rapidly hydrolysed in aqueous envir@mt.
The estimated half-life was under 1 minute. The amgyroduct of this reaction is insoluble polyurea.
Phototransformation in air revealed that the oxaatoy generating of hydroxyl radicals is the sfipaint
degeneration mechanism for TDI.

Evaluation of biodegradation data has shown thdti$ Dot readily biodegradable in water. The inbtduurea,
a major product of the reaction of TDI in aqueonsi®nment could cause abrasion problems and bigrké

SUBSTANCE EVALUATION
2013-01-10 SEV -PI-5.4.0 REPORT 25



EC number: m-tolylidyne diisocyanate CAS number:
247-722-4 26471-62-5

valves and pipes and therefore releases of TDfflieats are expected to be non-existent. Releas®it and
sediment is negligible as the production is perfeirim closed system. Furthermore, the EUSES (2l0ulated
PEC values were 1 x 10-9 mg/l for water, 5x10-10kmdor sediment and ranged from 3.2 x 10-9 t0>619-8
mg/kg for soils/grassland. The corresponding PEE®Natios would be extremely small and less than 1.
Therefore data waving by the registrant is corygeistified.

The laboratory and field study results of Martend ®omsh (1981) showed no degradation of TDI ih &fér

4 month. Since production is performed in closestays, releases to soil and sediment are expeutbd t
negligible

The following information is taken into account famy hazard / risk / persistency assessment:
- TDl is not readily biodegradable.
- Direct or indirect exposure of sediment is unlikely

- Direct or indirect exposure of solil is unlikely.
4.2. Environmental distribution

4.2.1. Adsorption/desorption

In accordance with Annex XI of REACH the study iaived. Hydrolysis in the presence of water is etguto
be the primary driver in the fate of TDI in the @omment. As a result of aqueous insolubility antderent
reactivity with water, it is not expected that sfgrant concentrations of TDI would be found in watsoil and
sediment, and this has been seen to be the cdset,|TDI has not been detected in any aquatitissu
According to these arguments the waiving of adsongtudy is conclusive.

4.2.2. Volatilisation

No information was provided by the registrant.
On the base of vapour pressure of 80:20 TDI af@@alculated as 0.015 hPa TDI is considered asilla
organic compound.

4.2.3. Distribution modelling

No information on the expected distribution in #re/ironment was provided by the registrant.

A computerized partitioning model proposed by Macka991) indicated that toluene diisocyanates esda
into the environment will tend to partition into t@aand undergo rapid hydrolysis (half-life of &&conds - 3
days in water, depending on pH and water turbidaégding predominantly to the formation of relalvmert
polymeric ureas which are biologically and chenlicadert.

4.2.4. Summary and discussion of environmental digbution

Toluene diisocyanates are synthetic organic comg®uand are not known to naturally occur in the
environment. The most releases reported are taith&ith no releases reported directly to watetamd. As a
result of aqueous insolubility and inherent reattiwith water, it is not expected that significamincentrations

of TDI would be found in watersoil and sediment. TDI reacts with water and poeduchemically inert and
insoluble polymeric urea. Reaction of TDI-vapouthnivater vapour does not take place in the gasgloase.

4.3. Bioaccumulation
4.3.1. Aquatic bioaccumulation

In accordance with the REACH Annex Xl the bioacclatian study was waived. TDI is generally unavdiab
to aquatic organisms. Data waiving by the registimnonclusive.

4.3.2. Terrestrial bioaccumulation

No information was provided by the registrant. Direr indirect exposure of soil is unlikely.
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4.3.3. Summary and discussion of bioaccumulation

The predicted log Kow for these substances is aqypiadely 3.74. However, it is worth noting that bahe log
Kow predictions, and the BCF models which depenehthlikely overestimate the lipophilicity of these
compounds because of the rapid reactivity and Hysioin water. The Kow model KOWWIN v1.67 while
providing a prediction also notes in its outputttti@t isocyanates hydrolyze and therefore thenestis are
guestionable. This rapid hydrolysis with water disuots the determination of log Kow experimentalind as a
result, reliable experimental log Kow's are notdiba available in the literature. A log Kow of 3vas
determined experimentally using OECD methods, hamneiv was of uncertain significance in terms of 'ED
environmental fate and behaviour, again, becauseDd® reactivity in the aquatic environment. Thieoae
indicates that TDI has a low potential for bioacaletion in aquatic organisms. Since productiondgfigrmed

in closed system release to soil is expected toelgégible.

4.4. Secondary poisoning

Based on the available information the bioaccunmtapotential cannot be judged (see CSR chapteB 7.5
"Hazard assessment conclusion for secondary poigdni
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5. HUMAN HEALTH HAZARD ASSESSMENT

The evaluation oft he toxicity of TDI has been lithea data presented by the registrants (aggreddtediD,
CSR).

5.1. Toxicokinetics (absorption, metabolism, distbution and elimination)
5.1.1. Non-human information

Oral administration:

Absorbtion:

Orally administered [14C]-2,4-TDI or [14C]-2,6-TH not very well absorbed. There was a consisiedirfg
that when rats were gavaged with high doses offB¥-much of the isocyanate polymerised in the stom
and was excreted in the faeces (Jeffcoat, 19885;19®lz et al., 1987). Hence proportional bioaadaility
increased with decreasing dose: e. g. 3.5% of ppéieal radioactivity was recovered in urine aftavgge with
700 mg/kg, 6.3% after 70 mg/kg and 16% after 7 mdg2kd-TDI (Jeffcoat, 1988). A similar proportional
excretion pattern was described for the isomer umex{23% of 6 mg/kg and 16% of 60 mg/kg, Stolzlet a
1987) or 2,6-TDI (12% of 59 mg/kg and 5% of 900 kggbw dose, Jeffcoat, 1985).These findings are
consistent with the view that under the acidic é¢oods in the stomach TDI will hydrolyze to TDA wdhi, in
the presence of excess TDI, will react with it doni insoluble polyureas. Without the isocyanate asaction
partner the TDA will be absorbed. The similaritytb& urinary excretion kinetics and metabolite pesffor
both orally administered TDI and TDA support thancept. Although the use of corn oil as the doskekicle
and the stated degradation of the TDI in that Vehio unidentified products rather compromises da¢a
generated.

Excretion:

Urine is the predominant route of excretion of abed radioactivity and half of the [14C]-2,4-TDIrded total
radioactivity which was recovered in urine was exed in 7 hr (t1/2 = 7.5 hr, Timchalk et al.,199%cretion
of radioactivity from urine was most rapid 0-6 ecreasing rapidly by 24 hr (Stolz et al., 198 @sits from i.
m. applications suggest, that also bilary excrefitenys a major role in the overall excretion of @bed
radioactivity (39% of applied radioactivity, Sacldyp76).

Distribution:

In rats the largest part of a [14C]-2,4-TDI doseswecovered in the Gl tract and excretory orgar@duding the
stomach, caecum, large intestine and bladder @Hffd988). Following oral application of [14C]-ZI®I
(Jeffcoat, 1985) or [14C]-2,4-TDI/2,6-TDI-isomerxtire (Stolz et al., 1987), [14C]-tissue conceltra were
highest in blood, liver, kidney and stomach. Togglovery in tissue did not exceed 1% of the dosesvered at
4hr after dosing.

Metabolism:

Metabolite profiles from orally administered TDhciuding the identification of free TDA, were nassimilar
to those for orally administered TDA.

Oral dosage with 2,4-TDI yielded qualitatively slanimetabolic profiles in urine to those followings. dosing

of 2,4-TDA (Timchalk et al.,1992). Six metabolicopucts from TDI metabolism co-chromatographed with
those from 2,4-TDA. Less than 10% were 2,4-bisfdastino) toluene and 80% of the radioactivity was
associated with 5 other peaks with identical chrogr@phic retention times as the metabolites of THA
(Jeffcoat, 1988). Differences were described wrengaring the metabolic profiles of 2,4-TDA with ZI®A.
More than half of the 2,6-TDA derived material inne was 2,6-bis(acetylamino) toluene (Jeffcoag5)9

Following [14C]-2,4-TDI oral dosing, approximate8b6% of the quantitated urinary metabolites existsd
acid-labile conjugates. Monoacetyl, diacetyl aneefTDA were detected (Timchalk et al.,1992). Aniglyaf

plasma showed the majority of the radioactivitysere to be in the high molecular weight fractionl(>kDa)

and associated with a range of high molecular weigimponents. The majority of the radioactivity geet in

the low molecular weight fraction was tentativelemtified as TDA.
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Inhalation exposure:

Absorbtion:

Acute inhalative administration of TDI as a vapesulted in an almost complete absorbtion in raim¢alk et

al., 1992 for 2,4-TDI; Stoltz et al., 1987 for thexture). The major part of radioactivity was alset via the
lungs while only a minor part was orally absorbegk do respiratory clearance. A proportional relalip
between exposure and blood concentration was obdervrats (Kennedy, 1994) and guinea pigs (Kennedy
1989).

Excretion:

The main proportion of the inhaled dose was exdrétethe feces (>50%), resembling substance tratespo
into the Gl-tract via bilary excretion (Timchalk at, 1992 for 2,4-TDI; Stoltz et al., 1987 for thmxture). The

second greater proportion of excretion is via uli2@-24%) with a t1/2 of 20h, which is considerahigher

than that for orally dosed TDI/TDA. No radioactivitvas excreted via the expired air. In five day%686f the

dose was eliminated, and 8% was found in bile dutive first 52 hours, with activity peaking betweand 9

hr. Faecal excretion (63.1% within 120 h) was gredhan urinary excretion (23.4% within 120 h; Sscl
1976).

Distribution:

Following a vapour exposure to mixed [14C]-TDI isem (84% 2,4-, 16% 2,6-TDI) blood elimination of{1]
was biphasic and 90% of the radioactivity in plaswas associated with proteins. [14C] was distridute
relatively uniformly throughout the body with a gdomminance for the stomach, small intestine, kidnaysgs
and thyroid (Saclay, 1976). In guinea pigs expdeed4C]-2,4-TDI vapours, tissues showing highesels of
activity were trachea and lungs. Small amounts ewed in kidney, liver, and heart (Kennedy et 4B89).
Similar findings were reported for the rat (Kenneely al., 1994). Immediately after exposure of rats
[14C]-2,4-TDI the majority of radioactivity was @etted in the carcass (74.5%), 48 h later the ratiioly in
the carcass had declined to 10%, while 16.6% wasddn the Gl content. The total radioactivity hetcarcass
and tissues was approximately 34% 48 h after expgdumchalk et al.,1992; 1994). Slightly highecogeries

in the carcass (18% 96h after single applicatioejeweported for the mixture (Stoltz et al., 1987).

Metabolism:

The urinary metabolite profiles between oral antalation exposure differed substantially, reflegtithe
different conditions on both application routesthe lung (pH approx. 7), TDI-vapor conjugates witbteins,
whereas in the stomach (pH below 2) protein bindingeduced and hydrolysis and formation of polgui®
facilitated.

Accordingly, even at a high inhalation exposureeleaf 2ppm [14C]-2,4-TDI for 4h, Timchalk et al.992;

1994) did not detect any free TDA in the urine.réits orally exposed to 60 mg/kg bw [14C]-2,4-TDladim
amounts of free TDA were detected (2.08 pg Eqg/gayriFurthermore, different ratios and absoluteieslof
the mono- and di-acetylated derivates were detenin this study. Only very low total amounts oétated

derivatives were detected following inhalation esyp@ (0.26 pg Eqg/g urine) compared to the oralerdli8.26
ug Eg/g urine). These acetylated derivatives aretrikely not liberating free TDA. Even though, thew

amount of acetylated derivatives detected followinlgalation exposure guarantees that TDA would et
available in toxicologically relevant concentrasopproximately 90% of the quantified urinary nimiltes

from inhaled 2,4-TDI existed as acid-labile conjigga contrasting with only 65% for orally administé TDI

(Timchalk et al., 1992).

When rats were exposed for 4 hours to [14C]-2,4-V&pours the majority of the label associated it
blood (74-87%) was recovered in the plasma. Plgmofiles showed that 97-100% of this radioactiegisted

in the form of biomolecular conjugates. In contri@asbral dosing binding was predominantely assediatith a
single component of 70kDa, most likely representmgumin (Kennedy, 1994). The majority of the
radioactivity present in the low molecular weigradtion was not identifiable as TDA but was spraarbss a
number of unidentified components. The authors lcoled that conjugation was the predominant reaciiwh
that free TDA was not a primary in vivo reactiomguct following inhalation of 2,4-TDI vapour.

Further studies found polar and less polar mettdsofbllowing exposure to mixed TDI-isomers. SligHess
polar metabolites were recovered in urine, faeoestissues with no apparent difference in distrdnubf polar
and non-polar products due to dose (Stoltz efl8By). The most abundant derivative accounted 5684 of
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14C in urine (Saclay, 1976).
Dermal administration:

When applied in a mixture on to skin, both 2,4 d @&)6 -TDI disappeared, with either about 16% or 3%
respectively, remaining after 8 hours (Gamer 20B8th Administration of 2,4 -TDI to the skin of safor eight
hours resulted in less than 1% of the applied deaehing the systemic circulation. The absorptib,4-TDI
was 0.27%, 0.50% and 0.90% after exposure peridd@.5 1 and 8 hours, respectively. Highest tissue
concentrations of radioactivity were found in blamals and plasma (OECD427; Fabian and Landsi@06i).

Following occlusive dermal application of 0.2%, Htd 5% TDI (80:20 2,4-: 2,6-isomers) to rats, theant
of hydrolysed urinary TDA correlates linearly witle amount of TDI applied, suggesting that the giigm is
dose-dependent (Yeh et al., 2008). Excretion ofdilyded TDA followed a first order kinetic and thpparent
half lives were about 20 and 23 hours for the apd 2,6-TDI isomers respectively, increasing bynanease of
dose. Although exposures were to 2,4- and 2,6-BDiners in 80:20 ratio, urinary hydrolysed aminerieo
recoveries were essentially close to unity (1:1hjclwv was attributed to the greater reactivity of €4-TDI
isomer forming polymers which were not absorbed.

The urinary elimination half life following dermahd inhalation administration is similar at abodti®urs, and
markedly different from that following oral admitriation (3-5 hours), indicating a similarity in gdissition and
metabolism between inhalation and dermal exposurees.

Other routes:

Following a single intramuscular injection of [14TDI (84% 2,4-, 16% 2,6-TDI) total urinary excratiafter
360 h was 53%, faecal 39%, expired air was nedéigibnd the remaining activity in the carcass wés 4
(Saclay, 1976).

In vitro metabolism:

According to an in vitro binding-study with bloodopeins, 2,4-TDI binds preferentially to the N-ténal amino
acids of globin (valine and lysine to a minor exeand albumin (lysine and to a minor extent agpatid)
(Mraz et al., 1997). N-terminal lysine adducts #ve most abundant 2,4-TDI adducts. By this bindimgid
adduct are being formed which can be convertethdodatermined as specific hydantoins.

In the presence of N-acetyl-L-cystein under aquaemnditions, 2,4-TDI is predominantely forming @&\s)
-conjugates and insoluble urea with amino end ggolfree TDA/TDI is not detectable. The amount of
conjugates being formed is increasing with an excéAcCys. With an excess of isocyanate insolulnéa is
the predominant reaction product. Due to the hydobjcity of TDI these reaction products are formamgall
droplets or solid perticles with an insoluble laydrurea at the surface and occluded TDI preveffitech
diffusion and therefore from further reaction (M@m 2002).

5.1.2. Human information

No relevant human information is available.

The study of Rosenberg and Savolainen (1986) iteticthe linear relationship between TDA concertrain
urine following hydrolysis and the dose of TDI iegple occupationally exposed to TDI. It was assuthed
formed TDA undergone further conjugation and exoretThe quantitative data on excretion in urineswa
considered as insufficient.

5.1.3. Summary and discussion of toxicokinetics

TDI may be absorbed into the body by inhalatiogestion and through the skin. The most importariturhan
exposure to TDI are inhalation or dermal conta@l & almost completely absorbed after inhalatispasure,
whereas following dermal or oral administratiom@ very well absorbed.

The metabolism of TDI is route-dependent. Afterl @@ministration TDI is hydrolysed to polyureas DA
which is absorbed and metabolized. The studiesategidinear relationship between TDA and the lefel DI
absorbed. Following inhalation exposure no TDA wegected in urine.

It has been postulated that after inhalation expo3D! will conjugate or react with biological maiges in the
lung which then enter the systemic circulation. éddbsion as a glutathione conjugate may be a passibl
pathway.

No free TDA has been detected in urine of humap®sad to atmospheric TDI. It has been supposed At
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is excreted in the form of conjugates.

While a precise relationship between inhalationosxpe and biomarker is not established, it is deatr urinary
excretion reflects very recent exposures to TDljleviblood biomarkers may reflect exposures over the
proceeding few weeks.

TDI is excreted in urine and faeces when it isdtéd intramuscularly.

5.2. Acute toxicity

5.2.1. Non-human information
5.2.1.1. Acute toxicity: oral

Several tests assessing the oral toxicity of TDdaits or mice of both sexes are available. Theeaordl LDy,
value in rats (both genders) was greater than 20@Mg/bw. Clinical observation included hypoactvand
reduced pain response. At necropsy, white crystalihaterial was found in the stomach and dark uedd
were observed. Overall, tests assessing the arailtéogicity of TDI provide consistent evidencelofv toxicity
after an oral administration.

5.2.1.2. Acute toxicity: inhalation

Two reliable studies for the assessment of thelaioa toxicity of TDI are available. Animals dyiran study
or killed at the end of exposure revealed some Indrages or edema of the lungs. Overall, thesetseshbw
that TDI is very toxic by inhalation.

5.2.1.3. Acute toxicity: dermal

The acute dermal Lig value in rabbits (both genders) was greater th&009ng/kg/bw. Skin irritation was
noted at all dose levels (2500 to 9400 mg/kg b, &t.p moderate-to-marked degree. This result shioatsT DI
is not acutely toxic via the dermal route.

5.2.1.4. Acute toxicity: other routes
Not relevant for assessment
5.2.2. Human information

No relevant human information is available.
The acute effect of TDI in humans is irritationefes and mucous membranes of respiratory (dattnstone
1957).

5.2.3. Summary and discussion of acute toxicity

The data submitted by registrant are suitable ¥afuation of acute toxicity of TDI.

Fort he endpoint acute oral toxicity four studies submitted. Two oft hem was declared by the tegits as
key study and two others as supporting studies.i$Df low acute oral toxicity. In the key studi@¢TP, 1986
and Woolrich, 1982) performed according to OECDd®gline 401, the estimated kpwas 4130 mg/kg/bw and
5110 in rats males and females respectively an@ #igdkg bw in mouse males.

According to the supporting studies (Wazeter etlb4 and Ministry of Health, Labour & Welfare, aap
2001), the otained L{g valuedid not result in classification regarding acutal doxicity.

Fort the endpoint acute inhalation toxicity one ks&twdy (Doe and Horpool, 1980) and one supporting
(MacKay, 1992) study are submitted. The estimat€g, lvalue is between 0.46 mg/l and 0.1 — 0.14 mgh (fo
rats females and males respectively). On the biskssification criteria TDI warranted classificat as very
toxic by inhalation according to DSD and Acute T@»according to CLP.

Fort the endpoint acute dermal toxicity one keygtis presented by the registrant. TDI is of lowtacdermal
toxicity. In the study of Wazeter et al (1964) aidolrich (1982) performed according to method egl@nt to
OECD Guideline 402, the estimated dglvas >9400 mg/kg bw in rabbit's males and females

The following information is taken into account fmy hazard / risk assessment:

Acute toxicity:

SUBSTANCE EVALUATION
2013-01-10 SEV -PI-5.4.0 REPORT 31



EC number: m-tolylidyne diisocyanate CAS number:
247-722-4 26471-62-5

Oral: LD50 > 2000 mg/kg for rats or mice (following equivalent to OECD TG 401)
Dermal: LD50 > 2000 mg/kg for rabbits (equivalemQECD TG 402)
Inhalation: LC50 = 0.48 mg/l/1 hr for rats (equizial to OECD TG 403)

Justification for classification or non classificaion

Official EU classification according to Directivd /548/EEC is T+; R26, Very toxic by inhalation, amgEU
Classification, Labelling and Packaging of Substangnd Mixtures (CLP) Regulation (EC) No. 1272/2008
Acute tox 2, fatal if inhaled.

Acute toxicity (oral): not classified (2,4/ 2,6 T[B0/20), LD, oral rat and mouse > 2000 mg/kg bw)
Acute toxicity (dermal): not classified (TDI unsyifged isomers, L, dermal rabbit > 2000 mg/kg bw)

Acute toxicity (inhalation vapour): Category 2,dbif inhaled (2,4/ 2,6 TDI (80/20), LC50, 1 hrtr@.47 mg/l
(66 ppm) (Doe and Horspool, 1980))

5.3. Irritation
5.3.1. Skin

5.3.1.1. Non-human information
There are several skin irritation studies, all simgwevidence of strong irritation of various setseri

In a skin irritation study by Knapp and Baker (198évere edema and mild erythema was describedh Bot
effects were not fully reversible after 7 days. Tiediability of this assay is limited by the demtmased
inconsistencies in reporting and study conductibth@ Industrial Bio-Test Laboratories within thmé frame

of the study performance.

A strong skin irritation, including persistent érgtma, sclerema and edematous swelling were observed
following in the study by Suberg (1984). Histopdtiyy revealed damage of the epidermis ulcerating ihe
outer part of the dermis.

Suberg (1984) applied 0.5 ml of a TDI-isomer migrtdior 1 or 4h on both flanks of 6 rabbits. One Klaras
covered occlusively, the other semiocclusively. Macopical readings were performed for up to 13sdayd
on days 6, 13 and 28 two animals were sacrificechistopathology, respectively. Macroscopicallyrgietent
erythema, sclerema, edematous swelling indicatoreaf strong skin irritation were seen following éh
semiocclusive application. Erythema was not fulgwvarsible within the observation period. Additidpal
slightly brownish discolorations and desquamatiogrevdescribed. Histopathology revealed damage @f th
epidermis ulcerating into the outer part of thender The extend of this full thickness necrosis the
application area was not described in detail. Furttore an intense and almost complete reepithmtidid to 28
days after removal of the test substance was destriAn increased hair growth was detected on wiogte
regenerated skin area, which is not indicativeafgcar-tissue. Alopecia is a key characteristiscaf tissue and
by this of irreversible tissue damage.

In the following irritation assays exposure timesrgvway longer than 4h required by the OECD guideli
These studies are therefore summarized for conmaste

In a skin irritation assay with a 24h exposure qerimoderate, reversible erytema and edema weogteep At
intact skin areas necrosis of various severity deascribed. Histopathology revealed epidermal atyogid
cellular infiltration of the dermis 3-10 days foling removal of the test substance (Duprat, 19&&)ioassay

in rats demonstrates that with long exposure psriggh) and high application volumes (100ul), no
macroscopical signs of necrosis occurred (Gam@®d72see7.1.2). This may be partly due to the lower
sensitivity of rat skin compared to rabbit skin.oligh, histopathological examination revealed nud to
coalescing epidermal full thickness necrosis. Theag was performed with the single isomers (2,4 an
2,6-TDI) but no significant differences in skin pesse was described.

Only mild irritation was observed on guinea pigrskixposed to an unknown amount of mixed TDI for an
unknown exposure period (Peschl, 1970).
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5.3.1.2. Human information
No relevant human information is available.

5.3.2. Eye
5.3.2.1. Non-human information

The eye irritation potential was determined byaiiation of sample of TDI mixed isomers into thenpmctival

sac of rabbits. The test material was irritatingthe eyes causing moderate-severe corneal opaetgre
irritation of the conjunctivae, purulent discharged depilatory effects. Irritation was more pegsistin the
unwashed group with corneal opacity persisting ralihits until day 30. These results show that iB[A severe
eye irritant (Wazeter et al 1964).

5.3.2.2. Human information

No relevant human information is available.
Sittig (1981) and Woolrich (1982)oted lacrimation and inflammation of eyes follog/iexposure to TDI.

5.3.3. Respiratory tract
5.3.3.1. Non-human information

Acute and chronic inhalation studies in rodent®at®d signs of respiratory irritation like wheezamp gasping
(acute) and rhinitis (chronic (Doe and Horsepo6B@ and Owen, 1980).

5.3.3.2. Human information

No relevant human information is available.

Henschler et al (1962), Sittig (1981) and Woolr{¢882) described symptoms of respiratory tractation in
people exposed to TDI at concentration of 0.1 —pgh&h. The most common were: nose discharge, dyspnea
cough and inflammation of lungs.

5.3.4. Summary and discussion of irritation

The data submitted for registration to the endpskinh irritation and serious eye damage/eye iidtatare
suitable for evaluation.

To evaluate the skin irritation of TDI two studies rabbits (Knapp & Baker, 1974 and Suberg et 284) and
one on guinea pigs (Peschel ,1970) are presentedla®t one is not taken into consideration asédischot give
sufficient data (Klimisch score 4).

The weight of evidence of the summarized studiegemmonstrating a strong skin irritating reactionT@fl. By

definition skin corrosion is an irreversible damagethe skin. It should be a visible necrosis tigtouhe
epidermis into the dermis, following the applicatiof a test substance for up to 4h. Corrosive i@astare
typified by ulcers, bleeding, bloody scabs and,the end of observation at 14 days, by discoloratioa to
blanching of the skin, complete areas of alopenthstars. A final evaluation and assessment of @kirosion
of TDI according to these criteria is not possibliee to significant deficiencies in study performanar

reporting of most studies. In non of the presemstedies a strong discoloration was reported aftpposure of
rabbits, under guideline conditions (4h, 50ul).th¢ most a slightly brownish discoloration was mpd by
Suberg. Full thickness necrosis was identified l®ans of histopathology but the extend and sevfitpctual
or extensive) could not be unequivocally dissolfrean the study report. Following a 8h exposure ainskin

(100ul), the extend of the full thickness necradientified by histopathology was described as rfadtl to

coalescing, though not planar. Finally, it can betresolved to which extend chemical reaction of itDthe

skin surface is contributing to the observed effect

Due to the described uncertainties a conclusivéuatian of the indications of skin corrosion acdogito the
described legal guidance is not possible. Therdgf@eurrent legal classification in Annex | to &itive 67/548
as a strong skin irritant (R38, CLP Skin irrit.s8ems to be appropriate.

To evaluate eye irritation of TDI two studies aregented (Watzer et al, 1964 and Woolrich, 198B§ fesults
oft he studies indicate a serious eye irritatingperties of TDI.

The current classification as irritating to eyeSRCLP Eye irrit. 2) seems to be appropriate.

The registrant submitted one study related tdatidn of respiratory tract (Schiotsuka, 1987). T&uses
symptoms of respiratory irritation as wheezig,pag and rhinitis.
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The current classification as irritating to resforg tract (R37, CLP STOT SE 3) seems to be apatgr

The following information is taken into account gomy hazard / risk assessment:

Skin irritation: irritating in rabbits (OECD TG 4p4

Eye irritation: irritating in rabbits (Draize test)

Respiratory irritation: weight of evidence from seand repeated dose inhalation studies in rodents.

Value used for CSA:

Skin irritation / corrosion: Adverse effect obsedh@ritating)

Eye irritation / corrosion: Adverse effect obserggdtating)
Respiratory irritation / corrosion: Adverse effettserved (irritating)

Justification for classification or non classificaion

Official EU classification according to Directive/f548/EEC is Xi; R36/37/38, Irritating to eye, ragpory
system and skin, and by EU Classification, Labgllend Packaging of Substances and Mixtures (CLP)
Regulation (EC) No. 1272/2008), is Eye irritationSkin irritation 2, Causes serious eye irritatioayses skin
irritation.

Skin irritation/ corrosion: Category 2, causes skiitation

Eye irritation/corrosion:; Category 2, causes sexieye irritation

5.4. Corrosivity

5.4.1. Non-human information
See Section 5.3

5.4.2. Human information
See Section 5.3

5.4.3. Summary and discussion of corrosion
See Section 5.3

5.5. Sensitisation
5.5.1. Skin

5.5.1.1. Non-human information

The senstising properties of TDI was investigatetliNA, MEST and Buehler test. According to keydsju
(Hilton et al, 1995) as well as to supporting sésdiWoolhise et al, 1998, Zissu et al, 1998, Thetred 1987
and Karol et al, 1981) TDI is a strong sensitizethe skin.

5.5.1.2. Human information

The exposure - related observations on skin seasin in humans revealed allergic reactions liképgble
erythema, papules, oedematous and vesicless (Kaeeal.,1999).

5.5.2. Respiratory system
5.5.2.1. Non-human information

TDI-dose dependent decrease in respiratory rateolasrved following inhalation exposure in guinégsp
(Karol, 1983).

They bradypnoea and a laboured/irregular breatpattern and breathing sounds at higher concentiaticas
observed in guinea pigs following inhalation expesto TDI. The animals sensitized by a single, fbrie
high-level exposure appeared to be mildly moreaesjye to TDI challenge than those in the otheugso The
guinea pigs receiving the id and the inhalationosxpe, showed a longer, more intense response kGG PSA,
than those which received only the injection. Téssactions from TDI exposed animals showed thespoesof

SUBSTANCE EVALUATION
2013-01-10 SEV -PI-5.4.0 REPORT 34



EC number: m-tolylidyne diisocyanate CAS number:
247-722-4 26471-62-5

epithelial disruption, pulmonary inflammation andti@ation of the lung associated lymph nodes (LALN)
Inflammation was characterised by infiltration afseophils and polymorphonuclear leucocytes. Higjimal
analysis of the lungs, and LALN, revealed an asdmri of the influx of polymorphonuclear and eogihitic
granulocytes, and the TDI level at induction. Thenga pigs exposed to the polyisocyanate resinlg@d
antibodies to both TDI-GPSA and resin-GPSA,; appéremoss-reactivity (Pauluhn and Mohr, 1998).

5.5.2.2. Human information
Specific 1I9G binding to diisocyanate-human serutnuadin (HSA) has been proposed as an indicator of

diisocyanate exposure. According to study by Beinset al. (2006), specific and nonspecific IgGdag to
HDI-HSA and TDI-HSA were detected in individualstiut known exposure to isocyanates.

5.5.3. Summary and discussion of sensitisation

Skin sensitization

Animal data provide clear evidence of skin sésedion due to TDI. The senstising properties ofl Tias
investigated in LLNA, MEST and Buehler test. Acdoglto key study (Hilton et al, 1995) as well as to
supporting studies (Woolhise et al, 1998, Zissaletl998, Thorne et al 1987 and Karol et al, 19BD) is a
strong sensitizer to the skin.

Human experience finds that skin sensitizatioraigly reported because of reduction of the riskesfsitization
using extra protective measures as gloves andieffioventilation. The sensitizing properties of TdAs
investigated using human patch test in 360 indiaisioccupationally exposed to TDI. The allergicctizs was
observed in 0.8% of the tested workers.

It can be assumed that in the industrial producsiector only skilled workers will handle the sulbstaand that
protective gloves will routinely be worn so thag tteal skin exposure at these sites is considerkd very low.

The following information is taken into account fomy hazard / risk assessment:

Animal data provide clear evidence of skin and iraspry sensitisation due to TDI. Human experiepoavide
clear evidence of respiratory sensitisation, howeskén sensitization is rarely reported. Becauséhefrisk of
sensitisation at the workplace extra protective suess are demanded in the chemical industry asneout
including use of protective gloves and efficienhtii@tion.

Value used for CSA:Adverse effect observed: sensitizing

Respiratory sensitization

The registrant submitted three studies on respiradensitization of TDI in laboratory animals (Ratuh and
Mohr, 1998, Botham et al, 1988 an Karol, 1983) ané study performed in 11 volunteers (Bernsteialgt
2006). It is well documented that TDI exposure ¢ead to work-related asthma. Typically, the inhalat
exposure to high concentration of TDI can resuhigh incidences of asthma whereas fewer casestiofa is
associated with lower TDI exposure (U.S. EPA, 20XQnical studies (with humans) suggest that tdiade
may be more important than concentration in efigitifDI-induced asthma (Vandenplas et al., 1993)jewh
animal studies with guinea pigs do not support #ew (Karol, 1983). At the present time, it is rumtssible to
define reliable exposure-response relationshipls meiggard to the risk of sensitisation for TDI (odéed for any
other known respiratory sensitiser). In rats thershigh level exposure to diisocyanate is morective in
inducing respiratory sensitivity than longer expes(Pauluhn and Poole, 2011). These results magestg
threshold for induction. On the other hand, mostk&rs who develop diisocyanate asthma have expesien
long periods of exposure (U.S. EPA, 2011).

Animal data support the hypothesis that respiratyyersensitivity may be induced by skin contaa #ris
possibility has not been excluded in studies infgvhumans. It is likely that any significant slérposure to
TDI will involve a concomitant respiratory exposuend discrimination of the contribution of the fdient
exposure routes is unlikely to be resolved in husnan

The following information is taken into account #omy hazard / risk assessment:

TDI is also a potential respiratory sensitiser mn@als and humans. Animal studies have shown thates
responses relating to respiratory sensitisationbeaimduced by skin contact with TDI, but it is lear how this
might apply to induction of asthma in humans. Tharjitative relationships between exposure (comatan,
duration, rate of exposure, route of exposure)iacidence of sensitisation have not been estaldishe
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Value used for CSA:Adverse effect observed: sensitising

Justification for classification or non classificaion

Official EU classification according to Directivd £548/EEC is R 42/43, May cause sensitisation bglation,

by skin contact, and by EU Classification, Lalgliand Packaging of Substances and Mixtures (CLP)
Regulation (EC) No. 1272/2008), Respiratory sesssitil, skin sensitiser 1. May cause allergy ormaath
symptoms or breathing difficulties if inhaled, meguse an allergic skin reaction

5.6. Repeated dose toxicity

5.6.1. Non-human information
5.6.1.1. Repeated dose toxicity: oral

Data waiving

Information requirement: Repeated dose toxicity after oral administration
Reason:study scientifically unjustified

Justification: According to the REACh regulation Annex VIl and &Xrepeated dose study does not need to be
conducted in case " a substance undergoes immetliitéegration and there are sufficient data endleavage
product”. TDI is highly reactive against tracesaater (t 1/2 < 1 h). Oral contamination is therefogsulting in
very rapid degradation to a variety of breakdowd palymerization products including 2,4-TDA and-Z,pA

salts under the acidic conditions in the stomadter&fore oral exposure against TDI itself is highhfikely

and the conductance of further repeated dose stadientifically unjustified.

5.6.1.2. Repeated dose toxicity: inhalation

The repeated exposure of rats and mice (both gentlerTDI (6 hours per day, 5 days per week, 108-11

weeks) resulted in NOAEC ~ 0.05 ppm and LOAEC ~5@Q.5 ppm. (key studies: Owen, 1980, 1984, 1986
and Loeser, 1983).

According to supporting studies on rats (6 hours pay, 5 days per week, 15-22 esposures) the
LOAEL/NOAEL was ranged between 0.1-0.3 ppm (Hentlale 1976, 1976a, 1976b, Bennett et al. 1980,
Kociba et al. 1979).

5.6.1.3. Repeated dose toxicity: dermal

Data waiving

Information requirement: Repeated dose toxicity after dermal administration

Reason:study scientifically unjustified

Justification: Strong skin irritation is the leading acute effeEdermal exposure to TDI. No signs of systemic
toxicity were observed in the irritation studiesdam systemic oral/inhalation studies. Given thevlo
bioavailability of TDI via the skin (<1%, Fabian Randsiedel, 2007), the absence of systemic effectthe
most relevant route of exposure (inhalation) are gtrong irritating potency of TDI, the conductamdeany
type of repeated dose studies on the dermal rewgeiéntifically unjustified.

5.6.1.4. Repeated dose toxicity: other routes

This information is not available
5.6.2. Human information

In workers occupationally exposed to TDI rhiniti§ respiratory tract and hyperreactivity of bronchére
observed (Adams, 1975, Porter et al, 1975).

5.6.3. Summary and discussion of repeated dose toity
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Discussion

Inhalation exposure is the most appropriate rooteassessing occupational risk in humans. Effexim f
repeated exposure of animals to TDI are limitedftects on the respiratory tract caused by loc#htion.

The most relevant evaluation of repeated doseitgxdomes from a 2-year chronic toxicity and caogjanicity
study with TDI in rats and mice (Owen, 1980, 1986eser, 1983). The animals were whole body exptséd
0.05 and 0.15 ppm of TDI (80/20) vapour for 6 hédey, 5 days/week. In both species, body weight gais
reduced at 0.15 ppm over the first 12 weeks thegigted but did not worsen over the remaining peabthe
study. In rats, rhinitis was observed in males .46Qpm and in females beginning at 0.05 ppm, gdiyer
characterized by squamous metaplasia/hyperplasibeofespiratory mucosa, with and without exudat¢hie
lumen, and leucocyte infiltration in the lamina pria. This finding is considered to be due to Idcdtation of
the anterior nasal cavity. In mice, histopathologyealed marked inflammatory processes in traclaegnx,
bronchi, lungs and predominantly in nasal turbisgthronic and necrotic rhinitis) of male and feenahimals
beginning at 0.05 ppm. Therefore, the LOAEC fosrahd mice is 0.05 ppm (0.362 mg/m3) after longiter
inhalation of TDI vapour.

The findings of the key study were supported bychutinic studies in various strains and species ¢klen
1976).30 day whole body exposure of SD- and Fiscdis; hamsters and mice to vapors of 0.1 and pr3 p
resulted in repiratory irritation (LOAEL 0.1 ppmjitno signs of systemic toxicity.

The following information is taken into account fomy hazard / risk assessment:

Inhalation exposure is the most appropriate rooteassessing occupational risk in humans. Effexm f
repeated exposure of animals to TDI are limiteéffects on the respiratory tract caused by loc#htion, no
signs of systemic toxicity were observed.

The oral and dermal route of exposure are not aglefor assessment.

Value used for CSA (inhalation - systemic effects):
(LOAEC: 0.362 mg/md)
Target organs: respiratory tract

Justification for classification or non classificaion

According to Directive 67/548/EEC and the CLP-Ratjoh (EC) 1272/2008, no classification for systemi
toxicity following repeated exposures is approgriddue to local irritation of the respiratory trattte R37 is
appropriate according to Directive 67/548/EEC o©O3FTCat. 3 according to CLP-Regulation (EC) 1272800

5.7. Mutagenicity

5.7.1. Non-human information
5.7.1.1. In vitro data

The results of key study by Seel et al (1999) iatic positivity or negativity dependent on solvémt S.
typhimurium TA 1535, TA 1537, TA 98 and TA 100wiind without metabolic activation; cytotoxicity: Hmyt
tested up to precipitating concentrations (OECDd8lime 471 Bacterial Reverse Mutation Assay). Testilts

of supporting study (JETOC 1996) showed positiveults with and without metabolic activation (OECD
Guideline 473 In vitro Mammalian Chromosome AbeomtTest). According to data in NTP Report (2011),
TDI is mutagenic for microorganisms but not for nmaats in both in vitro and in vivo studies.

Data waiving

Information requirement: In vitro genotoxicity

Reason:study scientifically unjustified

Justification: According to Annex VIII of REACH Text Column 2 initko cytogenetics does not need to be
conducted since there are adequate data fromdndrtytogenetics test.

Information requirement: In vitro genotoxicity
Reason:study technically not feasible
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Justification: Data waiver is claimed according to Annex XI, Sect?. which includes unstable substances. In
vitro cell studies using diisocyanates including MRrieties, are not feasible

due to rapid degradation of the diisocyanate dusimlgation and in the test system. This degradatmes not
equate to in vivo exposure.

5.7.1.2. In vivo data

The results of genotoxicity studies in vivo wergative (MacKay 1992b, Loeser 1983b, Owen 1980, bh986
Benford and Riley 1988, Zeiger 2005 and Zeiger\Afmblhiser 2007).

5.7.2. Human information

No relevant human information is available

5.7.3. Summary and discussion of mutagenicity
Discussion

As aromatic diisocyanates are virtually insolullevater, an organic solvent is required to ensoradgeneous
dispersion in in vitro genotoxicity assays. Dimdsiyphoxide (DMSO) has been used routinely as #tacle

of choice for such assays. The validity of using ®Mas a solvent was queried by Gahlman et al (1993)
when it was found that there was a chemical comwersf TDI to TDA in the solvent which could explaa
number of positive responses recorded in sometio genotoxicity assays. A detailed evaluationhef stability

of TDI in dimethylsulphoxide (DMSO) by Seel et dl909) showed there is a rapid breakdown of TDI in
DMSO with less than 60% of the initial amount renmag after 15 minutes. A HPLC examination of the
breakdown products showed TDA was first detecteti5aminutes rising to 8% after 30 minutes. The argh
concluded that in traditional bacterial mutatiosas with Salmonella typhimurium using DMSO asgblvent
conversion of TDI to ureas, polyureas and TDA wdmdcomplete within minutes and the TDI would natéa
been tested. To determine if the positive resd@énsn in vitro genotoxicity assays when TDI wassdlved in
DMSO was in fact a consequence of the chemicalkbdeavn of TDI to TDA Seel et al (1999) undertook a
series of mutagenic investigations using dry etistgycol dimethylether (EGDE) as the organic solves
investigations indicated TDI was stable in thisveat with 98 to 99% of original TDI remaining aftérhour
and more than 85% after 4 hours with no detectdbtenation of TDA. The studies with Salmonella
typhimurium showed quite clearly the absence of mmyagenic response when TDI was dissolved in EGDE.
Based on such evaluation the authors concluded pbaitive results seen in vitro genotoxicity stdie
undertaken using solvents such as DMSO must béetlesith caution as such effects are very well be a
artifact of the testing conditions caused by theakdown of TDI to TDA which is known to produce rinns

in Salmonella typhimurium. Based on these obsematthe use of results from in vitro tests in awsecell
systems are problematic because of interaction thétest system components. These studies ar@eoss to
be invalid, and not useful for determining the gem@ potential of TDI. For this reason mammaliail gene
mutation assays in vitro are not feasible and assest relies on the in vivo studies.

A number of in vivo genotoxicity studies have bemried out with TDI. A slight increase in numberks
micronucleated erythrocytes was measured in a rdd-@icronucleus assay in rats exposed to TDI via
inhalation (Owen, 1980, Loeser 1983). As the ineeewas not significant, occurred at only one deselland
because of the probably hyperthermia caused byrélagment the result was not considered to be dicddly
significant. Negative results were obtained withcenin the same study using similar exposures. Megat
results have also been seen in a well conductetbmicleus assay in mice using inhalation routexpsure
(Mackay, 1992) and an unscheduled DNA synthes&yassamining effects in liver and lungs in rateaticute
and sub-acute inhalation exposures to TDI (Benfod Riley, 1988). Commercial grade TDI was alsatina

in inducing sister chromatid exchanges and micrlua lung cells after intratracheal instillatidn rats
(Whong et al, 1991, cited in Zeiger 2005). Studd@amining DNA adduct formation have produced mixed
results and are inconclusive as to their relevam¢eiman exposures.

Overall the data on genotoxicity show:
*Weight of scientific evidence supports the conidnghat TDI is not mutagenic or genotoxic

*As TDI is unstable in solvents such as DMSO amddig degrades to TDA results from the majorityirof/itro
genotoxicity test results are unsuitable for aseggbe genotoxic potential of TDI.
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Inhalation of TDI does not induce micronuclei fation or DNA damage as measured by unscheduled DNA
synthesis

*Supplemental investigations of DNA binding haveyam inconclusive as data were, in the main, obthimith
non-validated methodologies and the results afedlif to interpret

* Gahlmann R, Herbold A, Ruckes A, Seel K. Tests the stability of aromatic diisocyanates in
dimethylsulphoxide (DMSO): toluene diisocyanate (Jfénd diphenylmethane diisocyanate (MDI) in the sm
test, Zbl Arbeitsmed 43 (1993), 34 -38

Justification for classification or non classificaion

Not classified as mutagenic according to DirecBvé548/EEC and Classification, Labelling and Packaof
Substances and Mixtures (CLP) Regulation (EC) G@212008).

5.8. Carcinogenicity

5.8.1. Non-human information
5.8.1.1. Carcinogenicity: oral

Animal data indicate that TDI may be carcinogefdcal exposure to TDI caused tumors at several reiffe
tissue sites in rats and mice. Administration ofl Ty stomach tube caused liver tumors, benign mamma
gland tumors and benign tumors of pancreas (NTROReR011)

5.8.1.2. Carcinogenicity: inhalation

Experimental inhalation studies on rats and miceeated no neoplsatic effects in both species (O2280,
1984, 1986a, Loeser 1983a and Mueller 2008). Tipwsed animals showed only lesions involving theenos
nasal epithelial atrophy and inflammation of thealamucosa (mice and rats) and in mice lesionkaridwer
airways (interstitial pneumonia, bronchitis andanimation of the bronchi). The observed change midgd
on the concentration of TDI.

5.8.1.3. Carcinogenicity: dermal
Relevant information is not available.
5.8.1.4. Carcinogenicity: other routes

Relevant information is not available.
5.8.2. Human information

There is no epidemiological data on carcinogenieipial of TDI for human. Sorahan and Nichols (208ad
Collins (2009) have not confirmed the link betwésscyanate exposure and risk of lung cancer.

5.8.3. Summary and discussion of carcinogenicity

Discussion

TDI administered by gavage induced a dose-relatecease in the incidence of subcutaneous fibromds a
fibrosarcomas (combined) in male rats, togetheh waih increase in the incidence of pancreatic acakr
adenomas in male rats and of pancreatic isletackdhomas, neoplastic nodules of the liver and magngiand
fibroadenomas in female rats. In female mice, detmed increases in the combined incidence of
haemangiomas and haemangiosarcomas and of hepawceddenomas were observed after gavage
administration.

No treatment-related tumour was observed after gx@oof mice or rats to commercial toluene diisoeyas

by inhalation, although the results of the studthwats have not been reported fully (IARC, 1986).

The most relevant assessment of carcinogenicignimals comes from a 2-year chronic inhalationdityxiand
carcinogenicity study with TDI in rats and mice (€w 1980 + 1986; Loeser, 1983). The animals weralevh
body exposed to 0, 0.05 and 0.15 ppm of TDI (80k&@our for 6 hours/day, 5 days/week. No evidericnyg
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increase in treatment-related tumors in either isgesas observed. An MTD was achieved in rats aive s
characterized by decreased body weights and maeddoatsevere rhinitis. Therefore, the NOAEC for
carcinogenicity after long-term inhalation of TDdpour is 0.15 ppm (1.086 mg/m3) for both species.

In contrast, an increase in the number of tumorsainous organs was observed in rats and mice aftdr
long-term administration of TDI over 2 years (NTE86; Dieter et al., 1990). Doses of 0, 30 and &@km
bw/day (male rats), 0, 60 and 120 mg/kg bw/day @emats and mice) or 0, 120 and 240 mg/kg bw/daai€
mice) were applied. In rats increased tumor inaddsnwere seen in subcutaneous tissue and in thoeepan
(both sexes). In addition, female rats showed ravdthanges in the liver and mammary gland tumargerale
mice the incidences of hemangiomas, hemangiosacamd adenomas of the liver were increased. No
increased incidence of compound-related tumorsolasrved in the male mouse.

The results of the studies using oral administraice compromised by severe deficiencies in tesstance
handling that led to the fact that the sample adt@red also contained other unidentified breakd@amd
reaction products of TDI, possibly including TDA.yétolysis of TDI to form the genotoxic and animal
carcinogen TDA is the most plausible explanatiartiie observed tumors following oral administratafir DI.
Therefore, these studies are considered "invaljdKlimisch criteria. In addition the addition of TMirectly
into the acidic environment of the stomach, bypgassie oral cavity, is an unrealistic exposure agerwhich
leads to generation of the diamine which wouldaemtur in normal handling and use.

In people no association between the risk of caandroccupational exposure to isocyanates hasfbaed.
Overall Assessment:
1. Valid animal inhalation studies showedcaccinogenic effect from TDI exposure.

2. An oral chronic exposure study with TDkisnsidered invalid due to mishandling of test mateand
the inappropriate exposure route.

3. Human studies show no evidence of car@nimghazard. (see 7.10.2, summary in 7.10.2a, rolli
2009)
4, Based on these evidence there is a stasgthat TDI should not be classified as a cageino

The following information is taken into account famy hazard / risk assessment:

Inhalation exposure is the most appropriate rooteassessing occupational risk in humans. Effexm f
chronic exposure of animals to TDI are limited ffeets on the respiratory tract caused by locdtaition, no
signs of tumor formation or systemic toxicity werdeserved.

The oral and dermal route of exposure are not aglefor assessment (see repeated dose toxicity).

Value used for CSA (route: inhalation):
NOAEC: 1.086 mg/m3

Justification for classification or non classificaion

Official EU classification according to Directive/#548/EEC is Carc Cat 3; R40. Limited evidenceaof
carcinogenic effect, and by EU Classification, Labg and Packaging of Substances and Mixtures (CLP
Regulation (EC) No. 1272/2008), Carc.2. Suspeofadusing cancer.

5.9. Toxicity for reproduction
5.9.1. Effects on fertility

5.9.1.1. Non-human information

The results of two-generation study performed atiogrto OECD Guideline 416 indicate no impact ontilfey
(Tyl and Neeper-Bradley 1989).

5.9.1.2. Human information
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No relevant human information is available.

5.9.2. Developmental toxicity

5.9.2.1. Non-human information

Following inhalation exposure TDI caused incredsedlence of poorly ossified cervical centrum 5|(T988).
5.9.2.2. Human information

No relevant human information is available.

5.9.3. Summary and discussion of reproductive toxiy

Effects on fertility

The toxicity on fertility of TDI was investigated ia two generation study in rats (Tyl et al. 198%e study
was performed in accordance to the OECD 416 guildainder GLP. Vapor atmospheres of 0.02, 0.0830r0.
ppm did not effect any of the reproduction paramgetehich were evaluated. The only signs of toxieitgre
transient irritations of the upper respiratory tracherefore, under the conditions of this studygré was no
evidence of effects on reproduction at the higkgpbsures tested which was 0.3ppm.

The following information is taken into account fomy hazard / risk assessment:

No effects on fertility in a 2-Gen study. (OECD-geline 416, GLP).

Developmental toxicity

Developmental toxicity of TDI was investigated bypesing mated female rats to TDI vapors of 0.02, 0.5
ppm (Tyl et al., 1988). The study was performeddnordance to the OECD guildeline 414 under GLP.

No embryotoxicity or teratogenicity was observedmay exposure concentration employed. Exposureltene
diisocyanate vapour by inhalation during organogeni rats resulted primary in irritation of thespiratory
tract at the highest tested dose level (0.5 ppmjstNikely secondary to this irritation maternakitity and
minimal fetotoxicity were observed (decreased foodsumtion and bw).

The following information is taken into account fomy hazard / risk assessment:

No effects on development in a developmental toxistiudy. (OECD-guideline 414, GLP).

Justification for classification or non classificaion

Not classified as toxic to reproduction accordiogltirective 67/548/EEC and Classification, Labejliand
Packaging of Substances and Mixtures (CLP) Reguidi&C) No. 1272/2008.

5.10. Other effects

5.10.1. Non-human information

No relevant human information is available.
5.10.1.1. Neurotoxicity

No relevant human information is available.
5.10.1.2. Immunotoxicity

No relevant human information is available.
5.10.1.3. Specific investigations: other studies

No information is available
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5.10.2. Human information

No information is available

5.10.3. Summary and discussion of other effects

5.11. Derivation of DNEL(s) and other hazard conclsions

5.11.1. Overview of typical dose descriptors for béndpoints

Acute toxicity oral (rats, mice): LD50 > 2Déng/kg
Acute toxicity dermal (rabbits): LD50 > 206@/kg
Acute toxicity inhalation (rats): LC50 = @.4ng/l
Irritation /Corrosivity-skin: irritating

Irritation /Corrosivity-eye: irritating

Irritation /Corrosivity-

respiratory tract: irritating
Sensitisation skin: sensitising
Sensitisation respiratory tract: sensigsin

Repeated dose

toxicity: sub-acute /

sub-chronic /

chronic-inhalation: LOAEC: 0.362 nmj/Target organs: respiratory: nose
Carcinogenicity inhalation: NOAEC: 1.086 nmg?

5.11.2. Selection of the DNEL(S) or other hazard oalusion for critical health effects

Table 9. Hazard conclusions for workers

Route Type of effect |Hazard conclusion Most sensitive endpoint
Inhalation Systemic DNEL (Derived No Effect Level): 0.035 mg/m$ irritab (respiratory tract)
effects -
Long-term
Inhalation Systemic DNEL (Derived No Effect Level): 0.14 mg/m3 | irritati (respiratory tract)

effects - Acute

Inhalation Local effects - |DNEL (Derived No Effect Level): 0.035 mg/m? irritah (respiratory tract)
Long-term

Inhalation/Local effects - | DNEL (Derived No Effect Level): 0.14 mg/m3 | irritati (respiratory tract)
Acute

Discussion

Inhalation exposure is the most relevant routeaksessing occupational risk in humans. Effects frepeated
exposure of animals to TDI are limited to effectstbe respiratory tract caused by local irritationa 2-year
chronic toxicity and carcinogenicity study with wap exposure of 2,4/2,6-TDI (80:20) to rats and anic
LOAEC of 0.36 mg/m3 (0.05 ppm) was determined fothbspecies based on histopathological effecthién t
upper and lower respiratory tract (Owen, 1980 +619®eser, 1983). Neither indications of systenoixidity
nor evidence of a carcinogenic potential were foumnichts and mice. Tests assessing the mutageteotsd of
TDI in vitro and in vivo provide no convincing oogsistent evidence of mutagenic or genotoxic agtivi

According to the ECHA Guidance on information regments and chemical safety assessment - cha@er R.
(May 2008) a national occupational exposure liGiE() was used as a surrogate for a DNEL. The German
Committee on Hazardous Substances (Ausschuss fiifahGwffe - AGS) derived an OEL
(Arbeitsplatzgrenzwert - AGW) for 2,4- and 2,6 -T®hich were substantiated in respective criteriautioents
(published in German on the website of the Fedistitute for Occupational Safety and Health (BAUA)
www. baua. de). According to the German Hazardausstnces Ordinance (Gefahrstoffverordnung) an AGW
is a time-weighted average concentration in thekplace air, referring to a given period of time.eTAGW
states the concentration of a substance below wénicie or chronic adverse health effects are glyerat
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expected. AGWs are thus based exclusively on duailaccupational medical experience and toxicokagic
findings.

For 2,4- and 2,6-TDI the AGS established an OED.685 mg/m3 (0.005 ppm) referring to an 8-hour expe
period. This OEL is used as a surrogate DNEL foigiterm exposure. A ceiling limit value of 0.14 mg/
(0.02 ppm) was given for both isomers. This ceilingt is used as a surrogate DNEL for short-tespasure.
The justification of the OELs was based on an T@leation of the German MAK Commission (DFG, 19%9)
and published in criteria documents for 2,4- artd DI (issue: January 2006) with the following staents:

From an occupational-medical point of view, the tmiogportant effects of TDI are those on the regpita
tract. The local irritant effects can cause sym@am the eyes and airways. High concentrations ecaus
reduction in the respiration rate and dyspnea. iS[2l respiratory sensitizer and can cause isocyasihma in
the form of an obstructive respiratory disease, andpecific bronchial hyperreactivity and, in rarases,
allergic alveolitis. Unlike its oral and dermal toity, the acute inhalation toxicity of TDI is higliRepeated
long-term exposure to TDI may cause deterioratiblureg function. Also in animal experiments damagéehe
upper and lower airways was observed after repaateation (DFG, 1999). Bronchial asthma is a know
syndrome, triggered by diisocyanates like TDI. Triduction of sensitization depends on the concéatralose
and the individual (Diller, 1990). No DNEL for rasgtory sensitization is calculated as there isvatidated
method. Human experience shows clearly thatefekposure concentrations of TDI are kept belovi @0
0.02 ppm, generally no new cases of TDI asthmaobeerved (Porter et al., 1975; Karol 1981; Olsealgt
1989). The impairment of lung function by long-teexposure to TDI has been investigated in sevéudies.

It can be deduced from these data that with obseevaf an 8-hour average value at the workplace.@d5
ppm and limitation of exposure peaks to 0.02 ppnsigaificant deterioration in lung function is te bxpected
(DFG, 1999). Since the OEL for TDI was based on &nrdata no additional assessment factors are esjuir
Interindividual variability was taken into account a large number of TDI exposed workers.

The German OELs for 2,4- and 2,6-TDI are in agregméth the threshold limit values (TLV-TWA: 0.036
mg/m3; TLV-STEL: 0.14 mg/m3) recommended by the Aa Conference of Governmental Industrial
Hygienists (ACGIH, 2004). A plausibility check ofig above mentioned national OELs revealed that the
DNELs derived from animal data using assessmenbrm@ccording to ECHA Guidance R.8 are in the same
order of magnitude.

For TDI no repeated dose dermal toxicity studiesaamilable. Skin penetration of TDI is considet@dbe low.

Administration of 2,4 -TDI to the skin of rats f8rhours resulted in less than 1 % of the applieskdeaching
the systemic circulation (Fabian and LandsiedeQ80As mentioned above exposure to TDI via thedags

not lead to systemic toxicity, therefore takingoibnsideration the low dermal penetration, systenxicity is

covered by the respective DNELs for inhalation exge and a DNEL for systemic toxicity (short-termda
long-term) after dermal contact is not requiredg#teing local effects the irritation potential (stgly irritative

to corrosive) as well as the sensitization potémtigeds to be considered in the selection of thpeetive risk
management tools at the workplaces.

No DNEL for skin sensitization is calculated as thkationship between skin dose and response iglaat.
There is no validated method of DNEL calculatiorr fekin sensitization. According to the potency
categorisation approach TDI is classified as a matdeo strong skin sensitizer (Category 1) based guinea
pig maximization test (GPMT: 5 % induction core47 % incidence of sensitization; Duprat et al7@)9%and a
Buehler test (5 % induction conc., 90 % incidentsemsitization; Zissu et al., 1998), respectively.

The results of a local lymph node assay with TOLNIA: calculated EC3 value of 0.02 %; Hilton et dl995)
were not considered for the potency categorisatiorskin sensitization since this testis also seesagainst
respiratory sensitizers(De Jong et al., 2009) *tebs not allow differentiation of antigen-specifiimune
responses from non-specific inflammatory reactidnsGarry, 2007y **.

For strong skin irritants like TDI the test may risfere be false positive (Independent ScientifiePReview
Panel Report, ICCVAM, 2008)***. or overpredictive, as shown by pretreatment witt8gizan Och, 2000).

The DNEL for long-term exposure covers also repotigle toxicity, as TDI is not a reproductive toxntaand
the local effects at the respiratory tract covelogdthe DNEL for long-term exposure are the mostsime
effects also in the two-generation study and theld@mental toxicity study.

Details:

The following DNELs / DMELs were not derived:
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» Dermal exposure: Strong skin irritation is the legdacute effect of dermal exposure to TDI. No sigh
systemic toxicity were observed in irritation segland in systemic oral/inhalation studies. Givenldw
bioavailability of TDI via the skin (Fabian & Langslel, 2007), the derivation of DNELs for dermal
exposure would therefore be misleading. In accarddan the ECHA Guidance on information
requirements and chemical safety assessment -ezttRi@ (May 2008) a qualitative approach was agplie
or the assessment and control of risks due toigktiation and sensitization (see above).

» Oral exposure: In principle ingestion is not an@péated route of exposure in an industrial seftsigce
general workplace hygiene yield to avoid any angkistion. Particularly for TDI the low occupational
exposure limits applied prohibit from any oral isgjen at the workplace. Accidental contaminaticonir
traces is furthermore unlikely, since TDI is highactive against traces of water (t 1/2 < 1 h) and
therefore would result in rapid polymerisation.

» Systemic effects — inhalation exposure: From ampational-medical point of view, local irritatioa the
eyes and upper airways are the most importanttsft#cr DI (DFG, 1999). Following single or repeated
inhalation exposure/s to irritating concentrationd DI, neither from human experience nor in animal
studies, signs of systemic toxicity were reportadhis context, protection from irritation is peating
from any kind of potential systemic toxicity.

Acute/short-term exposure — systemic effects — deahDNEL
Not quantifiable; see above

Acute/short-term exposure — systemic effects — intetion DNEL
Not quantifiable; see above
Acute/short-term exposure — local effects — derm@NEL
Not quantifiable; see above

Acute/short-term exposure — local effects — inhalain DNEL
MAK-ceiling limit value 0.14mg/m3 (for details seational)

Long-term exposure — systemic effects — dermal DNEL
Not quantifiable; see above

Long-term exposure — systemic effects — inhalatioDNEL
Not quantifiable; see above

Long-term exposure — local effects — dermal DNEL

Not quantifiable; see above

Long-term exposure — local effects — inhalation DNE

MAK-value 0.035 mg/kg bw(for details see rational)

* Greim H (2003) Toluene diisocyanate. In: Occupadil Toxicants: Critical Data Evaluation for MAK We&s

and Classification of Carcinogens, Vol.20, 291 ;38&8ley-VCH. (ISBN: 3 -527 -27797 -8).

*De Jong WH, Arts JHE, De Klerk A, Schijf MA, Ezdam J, Kuper CF, Van Loveren H (2009): Contact and
respiratory sensitizers can be identified by cytelprofiles following inhalation exposure, Toxicgjo261: 103
-111

***McGarry HF (2007): The murine local lymph nodessay: Regulatory and potency considerations under
REACh. Toxicology 238: 71 -89

**xhttp: /liccvam. niehs. nih. gov/docs/immunotosdocs/LLNAPRPRept2008. pdf

Consumer exposure to 2,4- and 2,6 -TDlI is as yietamtified.
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6. HUMAN HEALTH HAZARD ASSESSMENT OF
PHYSICOCHEMICAL PROPERTIES

6.1. Explosivity

TDI was shown to have no explosive properties (Bis#t Langner 1995a, b).

Classification according to GHS

Name: m-tolylidene diisocyanate
Reason for no classification: conclusive but ndfisient for classification

Classification according to DSD / DPD

6.2. Flammability
TDI was shown to have no explosive properties (REanitrum 2010).

Flammability

Based on the structural properties of the substandethe experience in handling, no pyrophoricgtgxpected.
The substance does not liberate flammable gasesmact with water. The flammability is deductednfr the
flash- and boiling point.

The following information is taken into account fomy hazard / risk assessment:

Non flammable. Based on the structural propertiegshe substance and the experience in handling, no
pyrophoricity is expected. The substance doesibetdte flammable gases on contact with water.

Flash point
The value of 128°C should be used for the CSAwerat case approach.

The following information is taken into account fomy hazard / risk assessment:

The 80:20 mixture (2,4-TDI: 2,6-TDI) shows a flgatint of 132°C, the 65:35 mixture has a flash point
128°C.

Classification according to GHS

Name: m-tolylidene diisocyanate
Reason for no classification (Flammable gases)clasive but not sufficient for classification
Reason for no classification (Flammable aerosot®)clusive but not sufficient for classification
Reason for no classification (Flammable liquidendusive but not sufficient for classification
Reason for no classification (Flammable solidshatasive but not sufficient for classification

6.3. Oxidising potential

In accordance with column 2 of REACH Annex VII theidising properties study required in Section &ad
not be conducted if the substance is incapablecaéting exothermically with combustible materiafs the
basis of chemical structure.

The following information is taken into account famy hazard / risk assessment:

not applicable

Classification according to GHS
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Name: m-tolylidene diisocyanate
Reason for no classification (Oxidising gases):.cbasive but not sufficient for classification
Reason for no classification (Oxidising liquidsdnclusive but not sufficient for classification
Reason for no classification (Oxidising solids)nclusive but not sufficient for classification
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/. ENVIRONMENTAL HAZARD ASSESSMENT

7.1. Aquatic compartment (including sediment)

PNECaqua (freshwater)

Given the reactivity of TDI with water it is problgbmore suitable to use data obtained from onlyt@toxicity
studies to derive a PNECaqua value.

For Klimisch 2 studies only, the following test uéis were used for the PNECaqua value.
Fish (Tadokoro et al, 1997): 96h LC50 133mg/I

Daphnia (Tadokoro et al, 1997): 48h EC50 12.5mg/L

Algae (Tadokoro et al, 1997): 96h EC50 3230mg/I

A PNECaqua (freshwater) of 0.0125 mg/l may be @erivsing the EC50 of 12.5mg/l, obtained with thesmo
sensitive species, and an assessment factor of 1000

PNECaqua (marine water)

As daphnia are the most sensitive species the BESR.5 mg/l may be used to derive the PNECaquaiima
water).

7.1.1. Fish

7.1.1.1. Short-term toxicity to fish

Several tests assessing the acute toxicity of Tilflsh are available (Tadokoro et al, 1997a, b,pées et al
1986, Rhone-Poulenc 1977). According to the keyystoy Tadokoro et al (1997a) the acutes$.(®6h) was
133 mg/L.

The following information is taken into account facute fish toxicity for the derivation of PNEC:

Key study: Tadokoro 1997 (1)-(3), all of comparabjeality. The 24h pre-test mixing of TDI into culu
medium by magnetic stirring seems to be an acckptabmpromise between "static" addition on the
requirements of the OECD guidance document oncdiffsubstances in aquatic toxicity testing.

Discussion

Results obtained in the short-term studies inditad¢ TDI does have low toxicity to a variety o$Hi None of
the authors of the studies attempted the deterimomaif TDI at the end of the test period and ithighly
probable that TDI disappeared from the media sdtar addition to the water and any measured tofects
were due to the presence of hydrolysis producthduld be noted that when TDA was formed, and oreds

in several of the above studies, levels of onlyodady/l were detected. These levels are at leadintes lower
than the 96h LC50 values of TDA (219-1420 mg/l) fizh other than Pagrus major. Caspers et al (1986)
reported a markedly increased toxicity to fish @ngdanio rerio) when TDI was dispersed into the
experimental medium by high speed shearing, gadiomfa lowest LC100 value of 250mg/l to an LC100 of
40-50 mg/l. This effect could have been causedrbjnareased yield of TDA in the medium, howeversthe
data should be considered as irrelevant as sudbpardion method does not reflect situations whigght
occur in the environment.

Taking this into account, data generated by Tadwletr al (1997) are regarded as most relevant fer th
assessment of the acute toxicity of TDI to fish.

Value used for CSA:

LC50 for freshwater fish: 133 mg/L
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7.1.1.2. Long-term toxicity to fish

Data waiving

Information requirement: Long-term toxicity testing on fish
Reason:other justification

Justification: According to Annex IX of REACH Column 2 states thatger term testing shall be proposed if
the chemical safety report according to Annex ldatks a need.

TDI is rapidly hydrolysed in aqueous solution wattalf-life of under one minute. TDI is hydrophohicd
poorly soluble in water and thus the heterogeneeastion with water or soil is less rapid. The majmduct of
such a reaction is insoluble polyurea. In the potida of TDI the formation of insoluble polyurea wid cause
abrasion problems and blockage of valves and @ipdgherefore releases of TDI to effluents are etgaeto be
non-existent. Since production is performed in @tbsystems, releases to soil and sediment arexiseted to
be negligible (TDI producer’s draft risk assessmepbrt, December 2008, chapter 3.1.1). Furthernibee
EUSES (2.0) program has been used to calculateaiE€s based on measured emission data providé®by
producers and processors, including polyurethaodymers (ibid., chapter 3.1.5.3).

Calculated PEC values were 1 x 10-9 mg/I for waigt,0-10 mg/kg for sediment and ranged from 3.23©10
6.9 x 10-8 mg/kg for soils/grassland. The corresiiomn PEC/PNEC ratios would be extremely small arss |
than 1. Taking into account the scientific and esxpe arguments, it appears appropriate to waiwer th
long-term fish/plant/soil and sediment toxicity dites.

Discussion

Many details concerning the experimental set-udaaking and there was no analytical monitoringqened.
The latter is important as it can not be excluded the water contained an unrealistic high comaginh of
TDA, depending on the mode of "stirring" of TDI dnthe water.

The chronic toxicity of the TDI hydrolysis produd@iDA, was established in an OECD 212 study (l111&453)
with an LOAEC of 10 mg/L (behaviour: odd swimmirag)d a NOAEC of 3.16 mg/l. The results of Yakabe et
al, 1999 (see section 5.1.2 Hydrolysis) indicatd the hydrolysis of 10mg TDI/I may lead to thenfiation of
about 4mg TDA/I. Therefore, the findings with TDhgnbe attributable to TDA. However, water is a @ahg
avoided reactant to TDI and is carefully controliedll processes of TDI production and use. Vigmsretirring
of TDI into water has no practical relevance. Agsult of this and due to the poor quality of theomic fish
study, the value generated for the chronic fislicioxof TDI should not be used for the Chemicafeda
Assessment.

In the short term studies of TDI it is noted repedt that it is in fact the degradation productgdfiolysis)
whose toxicity is being measured in the bioass@igfuene diisocyanates react with water to form prdas,
carbon dioxide gas, and small amounts of diamineteés (TDA), depending on the amount of water ptese
and physico-chemical conditions of releasing sutzstanto water. The formation of toluene diamin€BA)
has taken place as a result of the hydrolysis dfiliertain situations, primarily rapid dispersiahlow release
concentrations; other scenarios tended to leadwinmingly towards the formation of inert polyureas
opposed to TDA. Therefore the release concentmtadnT DA depend on release scenario. It should héso
noted that the scenarios which result in a sigaific albeit low, concentration of TDA in the watmlumn
would occur under what would normally be considaradaturally high dispersion/agitation, and therefare
not likely to occur in nature.

The conclusion is that all results of the study shrort-term toxicity to fish should be related te thDA.
Assuming, that conditions of OECD 203 test refthotse in the natural environment, as a worst cesessio at
least to some extent, the results can be valicthéosame degree. The chemical risk assessment sheuld
performed for TDA. The results can be related td dily indirectly, as to a parent compound.

The result LG, (96 h) 15400 mg/L for freshwater fighncorhynchous mykiss (Klimish 2) is accepted as
reasonable for TDA.

For the same reason it appears appropriate to miiedong-term fish toxicity studies. Besides,ating the
long-term toxicity study in fish, in terms of cléd&sation, TDA does not posses physical and chemica
properties that trigger the necessity for clasaifan as dangerous (according to Directive 67/5B8&For
Directive 1999/45/EC) or to be assessed as PBTRwuBv(according to Annex XllI of Regulation (EC)
1907/2006). Known value of lowest k&for Daphnia sp. is 12.5 mg/L, experimental BCF from 5 to 58¢ a
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extensive biodegradation was found under variou€DEest protocols. Therefore, and for reasons ahah
welfare, long-term toxicity in fish is not provided

The following information is taken into account fong-term fish toxicity for the derivation of PNEC

According to Annex IX of REACH Column 2 states thatger term testing shall be proposed if the cloaimi
safety report according to Annex |

indicates a need.

7.1.2. Aquatic invertebrates
7.1.2.1. Short-term toxicity to aquatic invertebraes

According to the study oBaphnia magna the acute E£; is ranged between 12.5 mg/L (48h) — 750 mg/L (24h)
(Tadokoro et al 1997a/ Caspers et al 1986, RhoméeRo 1977). For marine invertebraysidopsis bahia
(new name: Americamysis bahia)ECsqis 18.3 mg/L.

Discussion

The short-term results show that TDI has low to ematk acute toxicity to freshwater and marine itel@ates.

It is highly probable that TDI disappeared from thedia soon after addition to water and it is fiilat any
measured toxic effects were due to the presenbgdrblysis products. In the above studies, wher& Tas
formed and measured, it should be noted that theestration levels at the endpoint (5-10 mg/l) singilar to

the 24h and 48h LC50 values reported for TDA witveirtebrates. Due to the quality of the study aatelvance

of the organism, the EC50 value of 12.5 mg/L dei@dor Daphnia magna by Tadokoro et al (1997)garged

as being the most relevant data point for asseslsengcute toxicity of TDI against aquatic inversgbs.

Taking into consideration all explanations undee toint 7.1.1.1. the result E£(48 h) 12.5 mg/L for
freshwater invertebratd3aphnia magna (Klimish 2) and EG, (48 h) 18.3 mg/L for marine water invertebrate
Mysidopsis bahia (Klimish 2) are accepted as reasonable for TDA.

The following information is taken into account f&hrort-term toxicity to aquatic invertebrates fo tderivation
of PNEC:

Acute toxicity against aquatic invertebrates Kaydgt Tadokoro 1997, daphnia magna (more frequersd
than Mysidopsis bahia, better comparability withestchemicals).

Value used for CSA:

EC50/LC50 for freshwater invertebrates: 12.5 mg/L
EC50/LC50 for marine water invertebrates: 18.3 mg/L
7.1.2.2. Long-term toxicity to aquatic invertebrates

NOEC values for long-term toxicity to aquatic intedirates Daphnia magna) were 1.1 mg/L and >= 0.5 mg/L
for static and semi-static test respectively. LO#ues were: 2.2 mg/L and >= 0.5 mg/L for statid an
semi-static test respectively (Cerbelaud et al 188F Caspers et al 1986).

Discussion

In the long-term studies the 21d NOEC values are dpw. It would appear that the result obtainathw DI
(NOEC 1.1 mg/l) is probably due to the toxicityTdA. The concentration of TDA was measured througho
the study and found to be 0.39 mg/l at the endtp®inis concentration is consistent with the 21dB\O
(reproduction) value of 0.282 mg/l found for TDAtlvDaphnia magna.

TDA does not posses physical and chemical propetiiat trigger the necessity for classificatiordaagerous
(according to Directive 67/548/EEC or Directive 98%/EC or to be assessed as PBT or vPvB (accotding
Annex Xl of Regulation (EC) 1907/2006). Known wual of lowest LG, for Daphnia sp. is 12.5 mg/L,
experimental BCF from 5 to 50, and extensive biodégtion was found under various OECD test protcol
Therefore, the long-term toxicity test to aquativdrtebrates can be waivered. However, the stugybean
accomplished: resulting NOEC (21 d) 1.1 mg/L fastwater invertebratd3aphnia magna got Klimish 1 and
is accepted as reasonable for TDA. It is therefmeeficial to use this value for PNEC calculatidedhnical
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Guidance Document for Preparing Chemical Safetyesswment, (2007) (Chapter R.10, Table R.10-4 for
freshwater and R.10-5 for saltwater). Thereforés thalue should be taken into account for the dgion of
PNEC.

The following information is taken into account fong-term toxicity to aquatic invertebrates foe fiherivation
of PNEC:

Chronic toxicity against aquatic invertebrates lsaydy: Cerbelaud 1997 because of GLP.
7.1.3. Algae and aquatic plants

In the growth inhibition test on algae E@96h) was 3230 mg/L and 4300 mg/L fakeletonema costatum and
Chlorella vulgaris respectively.

Data waiving

Information requirement: Growth inhibition study with aquatic plants othkah algae
Reason:other justification

Justification: Not required by REACH annexes.
Discussion

Effects on algae / cyanobacteria

The results indicate that TDI has low toxicity teshwater and marine algae. As an indication ofpaigntial
indirect hazard due to TDA formation, the 72hsE(@rowth rate) for TDA vs Scenedesmus subspicafs w
126 mg/l.

Taking into consideration all explanations undee fioint 7.1.1.1. the result E£(96 h) 4300 mg/L for
freshwater algaeChlorella vulgaris (Klimish 2) and EG, (96 h) 3230 mg/L for marine water invertebrate
Skeletonema costatum (Klimish 2) are accepted as reasonable for TDA.

The following information is taken into account feffects on algae / cyanobacteria for the derivabibPNEC:

The two key Tadokoro studies appear to be of similelity. They provide 96h EC50 values of 4,300ragd
3,230mg/! for freshwater and marine water alga€isgeaespectively.

Value used for CSA:
EC50/LC50 for freshwater algae: 4300 mg/L

EC50/LC50 for marine water algae: 3230 mg/L
7.1.4. Toxicity to aquatic micro-organisms

In the activated sludge, respiration inhibitiort t€€s, (3h and 10d) was ~ 100 mg/L (Caspers et al 1986 an
Fujiwara 1981b).

Discussion
The 3 hour EC50 value of >100 mg/l may be usedeterdchine a PNECstp for TDI of >1 mg/l.

The following information is taken into account feffects on aquatic micro-organisms for the deipraof
PNEC:

Key study: Caspers 1986, as it reflects OECD 209.
Value used for CSA:

EC50/LC50 for aquatic micro-organisms: 100 mg/L
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7.1.5. Sediment organisms

Data waiving

Information requirement: Effects on sediment organisms

Reason:exposure considerations
Justification: According to Annex X, Column 2, states that longemm testing shall be proposed if -
chemical safety report according to Annex | indésad need.
TDI is rapidly hydrolysed in aqueous solution wihhalflife of under one minute. TDI is hydrophobic &
poorly soluble in water and thus theterogeneous reaction with water or soil is legéd: The major produ
of such a reaction is insoluble polyurea. In thedpiction of TDI theformation of insoluble polyurea wou
cause abrasion problems and blockage of valvespgres and therefore releases of TDI to effluents ar
expected to be non-existent. Since production ifopeaed in closed systems, redes to soil and sediment i
also expected to be negligib{@DI producer’s draft risk assessment report, Ddmem®2008, chapter 3.1.:
Furthermore, the EUSES (2.0) program has been tasedlculate PEC values based on measured emi
data provided by TDI producers and processorsydiiet) polyurethane producers (ibid.,
chapter 3.1.5.3). Calculated PEC values were 1-9 t&@/I for water, 5x1@0 mg/kg for sediment and ranc
from 3.2 x 10-9 to 6.9 x 10-8 mg/kg for soils/glassl. The corresponding REPNEC ratios would b
extremely small and less than 1. Taking into actdhe scientific and exposurarguments, it appea
appropriate to waiver the long-term fish/plant/soitl sediment toxicity studies.

TDA does not possess physical and chemicapgntees that trigger the necessity for classifmatias
dangerous (according to Directive 67/548/EEC orellive 1999/45/EC or to be assessed as PBT or
(according to Annex XIlII of Regulation (EC) 190708), therefore the Chemical Safety Report does
indicate the need for chronic toxicity assessméinterefore, the toxicity to sediment organisms ca
waivered.

7.1.6. Other aquatic organisms

This information is not available

7.2. Terrestrial compartment

In the TNO 1992 studies, no toxic effect of TDI vadsserved on the terrestrial organisms (earthwolettsice
and oats) tested. However, it must be noted thttariests performed, TDI was in contact with wéitremoist
soils) and so it is likely that the concentratiofig DI actually bioavailable were much lower th&ie hominal
concentrations (loadings). As with aquatic systeany, ecotoxicity is probably due to soluble reatfwoducts.
As an indication of the potential indirect hazatgedo TDA formation, in parallel studies EC50 valdier both
Avena sativa and Lactuca sativa of between 3201808 mg/kg dry weight soil (highest level testedyav
found.

7.2.1. Toxicity to soil macro-organisms

The NOEC (14d) based on mortality/ weight increfasdEisenia fetida (annelids) was >= 1000 mg/kg soil dw
(van der Hoeven et al 1992a).

Data waiving

Information requirement: Toxicity to terrestrial arthropods

Reason:exposure considerations

Justification: According to Annex X, Column 2, states that longemm testing shall be proped if the
chemical safety report according to Annex | indésad need.

TDI is rapidly hydrolysed in aqueous solution wihhalflife of under one minute. TDI is hydrophobic &
poorly soluble in water and thus the heterogeneeastion with water or siois less rapid. The major prodt

of such a reaction is insoluble polyurea. In thedpiction of TDI theformation of insoluble polyurea wou
cause abrasion problems and blockage of valvespgres and therefore releases of TDI to effluents ar
expected to be noaxistent. Since production is performed in closgsteans, releases to soil and sedimen
also expected to be negligib{@DI producer’s draft risk assessment report, Ddmem?2008, chapter 3.1.:
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Furthermore, the EUSES (2.0) program has been wsediculate PEC values based on measured emi
data provided by TDI producers and processorsydiiaty polyurethane producers (chapter 3.1.5.3)clated
PEC values were 1 x 10-9 mg/l for water, 5x10-10kgdor sediment and ranged from 3.2 x4.0e 6.9 x
10-8 mg/kgfor soils/grassland. The corresponding PEC/PNEBgatould be extremely small and less tha
Taking into account the scientific and exposureuargnts, it appears appropriate to waiver the lengy
fish/plant/soil and sediment toxicity studies.

Discussion of effects on soil macro-organisms extegthropods

In the TNO (1992) study, no toxic effect of TDI wabserved on the soil macroorganisiisénia fetida).

However, it must be noted that in the tests peréatnT DI was in contact with water (in moist so#ég)d so it is
likely that the concentrations of TDI actually biadable were much lower than the nominal concdiotna
(loadings). As with aquatic systems, any ecotoxistprobably due to soluble reaction products.

Results from long-term tests are not available dedefore the L¢y value of >1000mg TDI/kg soil (d. w.),
obtained in this study, should be used togethehn ait assessment factor of 1000 in order to deriP&BC
value.

7.2.2. Toxicity to terrestrial plants

NOEC/ EG value (14 - 17d) based on seedling emergence/tgf@uarvival inLactuca sativa (Dicotyledonae)
andAvena sativa (Monocotyledonae) was >= 1000 mg/kg soil dw.

Discussion

In the TNO (1992) study, no toxic effect of TDI walsserved on the terrestrial plants Avena sativhlattuca
sativa. However, it must be noted that in the tpsetformed, TDI was in contact with water (in maisils) and
so it is likely that the concentrations of TDI aaity bioavailable were much lower than the nominal
concentrations (loadings). As with aquatic systesny, ecotoxicity is probably due to soluble reatfwoducts.
As an indication of the potential indirect hazatkedo TDA formation, in parallel studies E&alues for both
Avena sativa and Lactuca sativa of between 3201880 mg/kg dry weight sail (highest level testedrev
found.

Results from long-term tests are not available dedefore the L¢y value of >1000mg TDI/kg soil (d. w.),
obtained in this study, should be used togethehn ait assessment factor of 1000 in order to deriP&BC
value.

7.2.3. Toxicity to soil micro-organisms

Data waiving

Information requirement: Effects on soil micro-organisms

Reason:exposure considerations

Justification: According to Annex IX, text Column 2 states thaeefs on soil microorganisms need not
performed if there is no direct or indirect expa@sto the substance.

TDI is rapidly hydrolysed in aqueous solution wihhalf-life of under one minute. TDI is digophobic ant
poorly soluble in water and thus theterogeneous reaction with water or soil is legéd: The major produ
of such a reaction is insoluble polyurea. In thedpiction of TDI theformation of insoluble polyurea wou
cause abrasion problems and blockage of valvespgres and therefore releases of TDI to effluents ar
expected to be noaxistent. Since production is performed in closgsteans, releases to soil and sedimen
also expected to be negligible (TDI producer’s dragk asessment report, December 2008, chapter 3.
Furthermore, the EUSES (2.0) program has been tsedlculatePEC values based on measured emis
data provided by TDI producers and processorsydiie polyurethane producers (ibid., chapter 33).5.
Calculated PEC values were 1 x 10-9 mg/l for wai&f,0-10 mg/kg for sediment and ranged from 3.291
to 6.9 x 10-8 mg/kg fosoils/grassland. The corresponding PEC/PNEC ratmsd be extremely small ai
less than 1. Taking into account the scientific argdosure arguments, it appears appropriate to wina
long-term fish/plant/soil and sediment toxicity dies.

7.2.4. Toxicity to other terrestrial organisms
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This information is not available

7.3. Atmospheric compartment

This information is not available

7.4. Non compartment specific effects relevant fothe food chain
(secondary poisoning)

7.4.1. Toxicity to birds

Data waiving

Information requirement: Toxicity to birds
Reason:other justification

Justification: In accordance with column 2 of REACH Annex X, thedy on birds does not need to be
conducted as sufficient reliable data are availfole the mammalian dataset.

Discussion

According to Annex X, Column 2 says that long teaxicity to birds needs to be considered in thabeg of
the existing mammalian data. Oral TDI to rats shibtte LD50 to be in excess of 2,000 mg/kg body Weig
Ingested TDI forms mainly inert polyureas. Theradsreason to suppose that TDI will show high toaicity
to birds.

The following information is taken into account feffects on birds for the derivation of PNEC:

There are no reliable data on effects of oral Tdiitds. Data from experimental animals show T Dibéoof
low oral toxicity (Section 7.2).

7.4.2. Toxicity to mammals
Data waiving
Information requirement: Effects on other above-ground organisms / mammals

Reason:other justification
Justification: Not required by REACH annexes.

7.5. PNEC derivation and other hazard conclusions

Table 10. Hazard assessment conclusion for the ersmmment

Compartmen |Hazard conclusion |Remarks/Justification
t

Freshwater PNEC aqua Assessment factor: 1000
(freshwater): 0.0125
mg/L Extrapolation method: assessment factor

Given the reactivity of TDI with water it is problgbmore suitable to us
data obtained from only acute toxicity studies ¢éoive a PNECaqua
value. Results from such studies indicate that dapsre the most
sensitive of the three trophic levels of the baste(fssh, daphnia and
algae). A PNECaqua value of 0.0125 mg/l may beinbtbfrom the 48
EC50 of 12.5 mg/l and an assessment factor of 1000. T

D
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Compartmen |Hazard conclusion |Remarks/Justification
t
Marine water | PNEC aqua (marinéAssessment factor: 10000
water): 0.00125
mg/L Extrapolation method: assessment factor
The hydrolytic behaviour of TDI in freshwater andnine water is very
similar (Yakabe et al., 1999). Furthermore theciyiof TDI to both
freshwater and marine water organisms is expeotée similar. The
PNECaqua (marine water) may therefore be derivad the same acute
toxicity result of 12.5mg/I for freshwater.
Intermittent |PNEC aqua Assessment factor: 100
releases to | (intermittent
water releases): 0.125 Data, obtained from only acute toxicity studieg ased to derive a
mg/L PNECaqua(intermittent releases) value. Results foch studies
indicate that
daphnia are the most sensitive of the three troehils of the base-set
(fish, daphnia and algae). A PNECaqua(intermittetgases) value of
0.125 mg/l may be obtained from the 48h EC50 0% h2g/l and an
assessment factor of 100.
Sediments As TDI is a reactant with water, access of wai€FDI and vice versa i$
(freshwater) strictly controlled. Furthermore, TDI polymerizesthe presence of
water and thus exposure of TDI to sediment is Kigjkely to be
negligible. Therefore a PNECsediment cannot beraeted
experimentally for TDI. Using the Equilibrium Pdidning Method does$
not appear appropriate given the hydrolytic indtalwif TDI.
Sediments
(marine water|
Sewage PNEC STP: 1 mg/L| Assessment factor: 100
treatment
plant Extrapolation method: assessment factor
A PNECstp of >1 mg/l may be derived from the ECalue of >100
mg/l and an assessment factor of 100.
Saoll PNEC soil: 1 mg/kg|Assessment factor: 1000
soil dw
Extrapolation method: assessment factor
A PNECSsoil of >1 mg/kg soil (d.w.) may be derivedrh the lowest
EC50 value of >1000 mg TDI/kg soil (d.w.) and aressment factor of
1000.
Air
Secondary Data from experimental animals show TDI to béoof oral toxicity
poisoning (Section 7.2).
Environmental classification justification
GHS Environmental Hazards
Il Hazardous to the aquatic environment (acutedte@ory 3: Harmful to aquatic life (Daphnia magia 4
EC50 = 12.5 mg/l)
Il Hazardous to the aquatic environment (chronidpt classified (Daphnia magna 21d NOEL = 1.1mg/l)
EU
Official EU classification according to Directivd /48/EEC and EU Classification, Labelling and Reaykg
of Substances and Mixtures (CLP) Regulation (EC) NY2/2008), is R52-53. Harmful to aquatic orgars
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— may cause long term adverse effects in the ageatironment.
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8. PBT AND vPvB ASSESSMENT
8.1. Assessment of PBT/vPvB Properties

8.1.1. PBT/vPVB criteria and justification

8.1.2. Summary and overall conclusions on PBT or wiB properties
Overall conclusion:

Based on experimental results, 2,4-TDlI is iderdifsnot potential PBT andnat vPVvB. Further testing in the
scope of the final PBT assessment is not considerbd required.

8.1.2. PBT/vPVB criteria and justification

Under REACH substances fulfilling the PBT/vPvB eria are Substances of Very High Concern (SVHC) and
are subject to authorisation (Title VII of the REM®egulation).

The PBT and vPvB assessment is one of the elernéat€hemical Safety Assessment (CSA). The objedadiv
the PBT and vPvB assessment will be to determiaesifbstance fulfils the criteria for the identition of PBT
and vPvB substances given in Annex XllI and iftsocharacterise the potential emission of the sutogt

A PBT/VPVB assessment basically consists of twsagbent steps, which shall be clearly identifiedush in
Part C of the Chemical Safety Report (Annex |, isect):

Identification of PBT/VPvB substances, by compariagth the criteria

Evaluation of the sources and most important roofesmission to the marine ecosystem. In ordeake tto
most effective measures to reduce the emissiorBat\#PvB substances to the marine environment (gomss
characterisation)

When a substance is identified being a PBT or vR%B, CSA shall also consider an exposure assessment
(Annex I, section 5) and a risk characterisationr{éx |, section 6)
The result of the PBT assessment shall also be swisen in the Safety Data Sheet (SDS) under hedding

Substances recognised as PBT or vPvB require th@uption of an Annex XV dossier to propose that the
substance should be identified as a PBT or a vRwBtance. If agreed, the substance is then addie foool
of substances to be prioritised for inclusion imar XIV after which it will be subject to authortgan.

As a minimum the data specified in Annex VII shohklavailable, i.e. data comprising:
1. Degradation (ready biodegradability and/or hydrislys

2. Bioaccumulation (octanol/water coefficient, log Kpwand

3. Toxicity (human and aquatic toxicity)

A PBT assessment is preferably based on experitneddta on the substance for biodegradation,
bioaccumulation and aquatic toxicity. The identfion of fulfilment of the PBT/vVPVB criteria is derin a
stepwise approach, which is outlined below.

Persistence (P) criterion

As a first screening the substance is assesseét¢onuine its ready and inherently biodegradabilithen the
substance is ready or inherently biodegradablestitstance can be considerechaspersistent according to
the Reach Guidance R.11 (2007) and as a consequienuther a PBT nor a vPvB substance. When a
substance does not fulfil the criteria for readydgigradability it is considered as bepajentially persistent.

When the substance also fulfils the criteria foa®l T, further testing is needed. In order to be &b assess
whether a substance is a PBT/VPvB substance, riegsired that its degradability has been studiedain
simulation test where half-life in water, sedimemtd/or soil is determined under environmentallyevaht
conditions. This half-life is then compared witle thersistent criteria of Annex XllI (i.e. a substarulfils the
P(vP) criterion of T, >40 (60) days). Careful consideration will needbt given to the formation of stable
degradation products. Degradation products >10%hef concentration of the parent substance should be
identified.

Table 11. Criteria for the identification of P andvP
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Type of data Criterion Screening assignment Definive assignment
Ready biodegradability Yes P or vP Not P
No
Inherently biodegradability Yes P or vP Not P
No
BIOWIN model Not predicted P or vP -
ready
biodegradabl
Biodegradability simulation tests:
Half-life, marine water >60d - P orvP
Half-life freshwater (incl. estuaries) >40d - P
>60d vP
Half-life, marine sediment >180d - vP
Half-life freshwater sediment (incl >120d - P
estuaries) >180d - vP
Results

A ready biodegradation test with TDI is not avaiéalin an inherent biodegradation test (non-GLHdgjine
OECD 302C), on the other hand, no biodegradatios feand after 28 days based on oxygen consumption
(Caspers, 1986).

However, in a hydrolysis study (non-GLP, no guidelfollowed) it was found that TDI mixed isomersighly
unstable in water. With loadings of 1,000 mg/l atlde vigoursly stirred water, the half-life was ab®.7
hours. The product of hydrolysis of the isocyamataup is an amine, which itself reacts with anofbecyanate
group to yield a urea. This reaction of an aminthvgocyanate is considerably faster than the i@acf water
with the isocyanate (Yakabe, 1999). Other transédion products are therefore not assessed. Resditate
that 2,4-TDlI, at low loadings, has a half-life timke<1 minute (at 20°C) when dispersed by vigouragisation
(Yakabe, 1999).

Table 12. Results of the hydrolysis study (Yakabd,999)

TDI (mg/l)  |Half-life (h) [TDA yield (mg/l)
10 <0.5 4.3

100 <0.5 13

1000 ca. 0.7 16.1

10,000 ca. 1.6 27.5

Conclusion for the P criterion
The results from the inherently biodegradation itedicate that TDI is not biodegradable.

However, significant and substantial abiotic degtah by means of hydrolysis has been confirmedbfath
TDI substances. TDI is rapidly hydrolysed in aguesalution, with a half-life of less than one mim¥akabe,
1999). The hydrolysis transformation product (TO¥s been assessed. The half-life obtained for $Bitch
lower than the P(vP) criterion oft> 40 (60) days. Therefore, TDI is not consideredé¢ persistent in the
environment and is identified ast potentially P.

Bioaccumulation (B) criterion

A substance has a potential to bioaccumulate i readily accessible for uptake by organisms, iandnly
slowly metabolised or excreted. How bioaccumulatngubstance is, is indicated by the bioaccumuidtiotor
(BAF), which is obtained by relating the conceritiatin the organisms at equilibrium to the concaiidn in
the surrounding environment and in food. BAF iepfteplaced in practice by bioconcentration fa(BCF),
where the concentration in the organisms is onlgted to the concentration in the surrounding emrnent,
which is experimentally easier to determine.

In principle, the assessment of the bioaccumulatiocontext of the PBT/vVPvB assessment has to bedan
measured bioconcentration factors in aquatic osgasii freshwater or marine. Table 13 lists the @aittor the
identification of B and vB substances.
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Table 13. Criteria for the identification of B and vB

Type of data Criterion Screening assignment Definive assignment
Bioaccumulative potential Logdiv< 4.5 Not B -
Log Kow> 4.5 B -
Log Kow> 5.0 vB -
Bioconcentration factor, BCF > 2,000 - B
> 5,000 - vB

When the B or vB criterion is fulfilled in combinah with the P criterion one should assess whetieer
substance also fulfil the criteria for T. When ticriterion is fulfilled in combination with theRrscriterion the
substance is classified as a vPvB substance aAdreex XV dossier has to be produced. Therewith an
emission characterization shall be conducted comjsiag the relevant parts of exposure assessment as
described in REACH, Annex | (Section 5). When theriBeria are not met, the substance is not caiegbias a
PBT substance and as a consequence an Annex Xiédosed not to be produced based on PBT or vPvB
criteria.

Results

The log Kow of TDI mixed isomers is 3.43, tested accordin@tCD 117 (Yakabe, 2000). The fact that only
one sharp peak was observed in the chromatograpated that the two isomers present in the 80/2DhEDe
very similar log Pow values.

Conclusion for the B criterion
In the absence of a measured BCF value TDI is ifiledsas not potentially bioaccumulating based ba t
experimental log Kow of 3.43 and is therefore idfead asnot potentially B.

Toxicity (T) criterion

For persistent and bioaccumulative substances;tlmg exposure can be anticipated and expectedvier the
whole life-time of an organism and even multiple@etions. The toxicity of a substance should,ringiple,
be assessed on the basis of chronic or long-teotoxcity data, ideally covering the reproductivages. Table
14 lists the criteria for the identification of Tlsstances.

Table 14. Criteria for the identification of T

Type of data Criterion Screening Definitive assignment
assignment

Chronic aquatic toxicity NOEC < 0.01 mg/L - T

Chronic avian toxicity NOEC < 30 mg/kg food - T

Mutagenicity Mutagenic cat. 1 or 2 - T

Reproductive toxicity Toxic for reproduction cat.2lor 3 - T

Repeated dose toxicity Carcinogenic cat. 1 or 2 - T

Evidence for chronic toxicity | Classifications: T, R48; Xn, R48 or R64 - T

(Directive 67/548/EEC)

Acute aquatic toxicity LC50 or EC50 > 0.1 mg/L Padst T -
LC50 or EC50 < 0.1 mg/L T -
LC50 or EC50 < 0.01 mg/L - T

If the substance is classified as mutagenic (Qata&cinogenic (cat. 3) or if there is substaptiatvidence that
the substance has other long-term adverse effeays €ndocrine disrupting effects), an assessmeist tre
made on a case-by-case basis to decide whethsulbiséance fulfils the T criterion.

Where data on chronic effects are lacking to asssgher a substance is a PBT substance, resoitsdcute
toxicity studies can be used to determine whethsulstance is potentially toxic, provided that siceeening
criteria for P and B are fulfilled. Mammalian toiic data must also be considered in the selection td the
fact that toxic effects on top predators, includingn, may occur though long term exposure viadboe-hain.
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Where experimental data on chronic effects arenacto assess whether a substance is a PBT substasalts
from acute toxicity studies can be used to detegmvhether a substance is potentially toxic, praditeat the

screening criteria for P and B are fulfilled.

Results
The experimental data on acute or chronic toxifdtyboth TDI substances are summarised in Tablantb16,

respectively. Information has been taken from th€lLIDS5 files. The results from aquatic toxicity dias with
TDI mixed isomers were taken as read-across torD¥-The assessment of the T criterion is basedhen
L(E)Cs, values for acute toxicity and the NOECs for cheotoxicity. The lowest effect concentration in
short-term toxicity studies is the 48-h EC50 of5léhg/I in Daphnia magna (Tadokoro et al., 1997). The 21-d
NOEC is 1.1 mg/l irDaphnia magna (Cerbelaud et al., 1997). No data is availablecfmonic toxicity to fish

and algae.

Table 15. Acute toxicity to fish, invertebrates andalgae

Mixed isomers TDI
Fish 133 mg/l  inOncorhynchus mykiss
96-h LC50
Invertebrates 48-h 12.5 mg/I inDaphnia magna 18.3
EC50 mg/l in Mysidopsis bahia
Algae 96-h EC50 3,230 mg/l inSkeletonema costatum

Table 16. Chronic toxicity to fish, invertebrates ad algae

Mixed isomers TDI
Fish No data
Invertebrates 21-d 1.1 mg/l inDaphnia magna
NOEC
Algae No data

Conclusion for the T criterion
Both TDI substances are not classified as carcimoegenutagenic and reprotoxic according to Anneaf |

67/548/EEC. Based on the effect concentrationsad@ted in the aquatic toxicity tests with TDI, TDBbes not
fulfil the T criteria. The L(E)G, value for fish, Daphnia and algae are determirged 8.1 mg/L and the NOEC
value > 0.01 mg/l, therefore both TDI substancesirdicated as not potentially T.

8.2. EMMISSION CHARACTERISATION

This section is not required for non PBT/vPVB sahses.
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9. EXPOSURE ASSESSMENT

9.0.1 Introduction and uses

Based on the uses reported in the document: "IS@BmMunication in the supply chain on Aromatic
Diisocyanates (MDI & TDI) & Polyols", the following=xposure Scenarios are taken into account by the
registrant:

Section 9.1 Manufacturing of TDI

Section 9.2 Manufacturing of other substances

Section 9.3 Formulating, Repackaging & Distribat

Section 9.4 Flexible Foam: Industrial Use

Section 9.5. Coatings: Industrial & Professiarsd

Section 9.6 Adhesives & Sealants: Industrial &fBssional Use

Section 9.7 Elastomers, TPU, Polyamide, Polyin&dSynthetic Fibres Industrial Use

Section 9.8 Other Composite Material: Industiadl Professional Use

Section 9.9 Overall exposure (combined for aelévant emission/release sources)

T Te@ "o a0 o

No Exposure Scenarios (ES) have been developatidgrossible exposure to residual monomer duectaisie

of TDI-based polymers (in articles) by workers @nsumers. When monomers have been used to produce
polymers and the polymers are fully cured, the ¢ifele of the monomers has ended. A polymer maaie fr
TDI is considered fully cured when it is no longgicky and warm when touched, when it has cured2for
hours or more or when chemical analysis showsttiaat is less than 0.1% of monomer in the polyres
residual monomer is not a component of the polymeduct (which is an article in itself), but a camination.

Furthermore, the residual monomer levels in cu@grpers made from TDI are very low (< 0.1%). By laggy

to Article 14(2), which states that no ES needeariade for preparations containing < 0.1% of atsulos, it
was concluded that also no ES would need to be rMf@adépossible exposure due to exposure to) asticle
containing < 0.1% of a substance.

Exposure due to the handling of not fully curedypmtrs has been accounted for in the ES for theyatamh of
the polymers.

The following information has been used for the@sye assessments:

Table 17. Relevant substance information used in ¢hexposure assessment

Substance TDI mixed isomers
CAS number 26471-62-5
EC-number 247-722-4
Molecular weight range 174.17
Physical state Liquid

Melting point 9.5°C

Boiling point 253 °C
(Relative) density 1.22 g/chat 20 °C
Vapour pressure at 20 °C 1.5 Pa
Partition coefficient at 22 °C| 3.43

Water solubility at 25 °C 124 mg/l
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9.0.2. Quantitative worker exposure assessment
9.0.2.1 Worker inhalation exposure

For the majority of PROCs, worker inhalation expesestimates are based on occupational hygieneunsehs
data. However, to facilitate the reading of thifermation , the condensed description of it is gibbelow.

For the exposure assessment and risk characterizafiescribed in chapter 9 and 10 of the CSR, the
90-percentile of the exposure distribution was us&d some uses further iteration, for instancesqnibing the
use of RPE, was needed, which was done based @athe key values. The table below depicts the kéyeg
without a correction for the use of RPE.

Table 18. Overall results of the tier 2 worker inhdation exposure assessment of TDI

PROC |Description / industry|LEV Inhalation |Source reference value used
sector key values
(mg/m’)
90-%ile
1 Manufacture general Yes 0.0121 Value from PRO@asured in formulating
2 Formulating Yes 0.0121 Value from PROC2 measurddrmulating
3 Closed molding Yes 0.0300 Value from PROC 3 mesfor closed molding
4 Open molding Yes 0.0322 Value from PROC 4 opeldimg
5 Open mixing Yes 0.4410 Read-across from CASHegilfle foam
8b Transfer Yes 0.0192 Value from PROC 8b Openantidly substance
collection and transfer, e.g. as waste
9 Dedicated filling line Yes 0.0148 Value from PRO@edicated filling line
10 Rolling / brushing Yes 0.0334 Value from PROC 10 rolling and brushing
-small scale (up to 10 general
10 Rolling / brushing -largéNo® 0.0349 Estimated values based on multi head space
scale scale (> 5009n method and calculations using mixed room
equations
14 Read-across from Yes 0.9180 Value from PROC 14 open molding
worst-case open molding
to rebonding
15 Laboratory Yes 0.0046 Value from PROC 15 lakmyatvork
21 Flexible foam Yes 0.0397 Value from PROC21 PU article treatment
-read-across from open
molding

In the scope of the CSA for TDI, process categofROCs) were identified where not sufficient déda
fulfilling the REACH guidance requirements for atidtical analysis of exposure (i. e. at least 6dafa points
per PROC, personal sampling) were available. Thewing way ahead was chosen:

1. If personal data are too limited in number, ddditional stationary data are available, the late
taken into account provided that they are generayettie same analytical method as the persona) data
and if the location of sampling is representatiwefersonal exposure (proven either by picturethef
workplace or statement of technician).

2. If the first approach is not viable, data gapsd PROC are filled up by read across from PROCs
which by definition are deemed to pose higher peabkexposures.

3. If steps 1. and 2 are not viable, the Chemicdety Report (CSR) shall state that there are not
enough (or no) data points for the evaluation akpeal worker inhalation exposure. For the time
being, the risk characterization ratio (RCR) w#l based on calculated exposure using ECETOC TRA
V2. The following phrase is then included:

“Personal exposure data are not available, or dduli the requirements of chapter R.14.4.4 of th
Guidance on information requirements and chemifgtg assessment. Therefore, the RCR is based on
calculated exposure using ECETOC TRA V2. As allaiaktion exposure models are slightly
conservative in their exposure estimate | Risk Mgnaent Measures might be needed to demonstrate
safe use that are more stringent than those appliethe actual workplace. In those cases we
recommend the downstream user to perform their @goupational hygiene measurement to
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demonstrate safe use of TDI or TDI containing nmegu With submission of the dossier, the registrant
is requested to inform the ECHA what RMMs are tateeimprove the situation”.

The measured data available for PROC 10, is corexideelevant only for relatively small scale apation.
Therefore, these data were expanded with the sestigxperiments in a chamber test and calculatises to
assess worst case TDI inhalation exposure in CAS#ications at large scale use and to assess linand
RMM needed.

For the following PROCs exposure estimates forlatien exposure were made using ECETOC TRA v2:
PROC7, PROC 8a and PROC 13.

PROCs 1, 5 and 14 may be carried out at elevategdmtures in the range of 55 °C to 110 °C. Thiskiesen
taken into account in the follwing manner:

« For PROCs 5 and 14 the elevated temperature, andftine justification for safe use, are coveredhsy
measured data used.

- For PROC 1 elevated temperatures are not coverglebgneasured data. Therefore calculations wefle wit
ECETOC TRA V2 using a high fugacity class. For PROECETOC TRA V2 an inhalation exposure
estimate of 0.01 ppm independent of fugacity cfassndustrial use. As ECETOC TRA v2 does not show
an increase in inhalation exposure for PROC latadéd temperatures, it is assumed that the userst
case value from PROC 2 of 0.0121 mgfon PROC 1 at elevated temperatures is justified.

Short term worker inhalation exposure was asselgeaultiplying the long term inhalation exposurettwa
factor two. This is in line with the defaults asqiion in Reach Guidance R.16 and is therefore aulef
assumption and does not need to be clarified asAKtéws this is a conservative assumption.

A brief set of general rules for use of the keyueal per PROC data for contributing scenarios inB8ds as
follows:

« As much as possible specific data sets have baeshfas each combination of ES and contributing acien
(PROC)

«  When no specific data set was available, whereilplesa more general data set for the PROC (irrespec
of ES) was used

«  When no data set was available for a PROC (e.PRIDC1) a value was used from a PROC considered to
be similar, but leading to more worst case emissionthe case of PROCL1 the general values from@®RO
were used.

The availability of measured data has determinedctioice of operational conditions and risk managgm
measures. Operational conditions and risk managemeasures at the situations covered by the mehsiata
per contributing scenario have been reported irEtBeln some cases therefore risk management nesasiay
have been mentioned that may not be fully necestargchieve control of risk for TDI for the specifi
contributing scenario. This may also lead to aasitun where more stringent risk management measares
been described for contributing scenarios with)greeted lower emission of TDI

General assumptions:
« The exposure estimates can be modified by addltiislamanagement measures:
« Use of LEV (if estimates based on measurementowithEV): reduction by 90%

« Use of appropriate RPE: reduction by 90% (PROCa2H factor 1000 for organic vapour filters (PRCECs
7, 8a, 13 and 14). The reduction factor for TM Based on the scientific paper of Dharmarajan, et987.

Evaluation

Only occupational hygiene measured data are prdvigethe registrant in the CSR for inhalation expesto
TDI for PROC 2, 3, 4, 5, 8b, 9, 10, 14, 15 and & the starting point (primary inhalation key valta the
Risk Assessment.

For PROC 1 measured data are not available bustragt applied a worst-case approach using inloalati
exposure estimate per available measures dateRiOICP2, because the activities under PROC2 are morst
case than the activities under PROCL.

For PROC 7, 8a, 13 exposure estimates for inhalaiposure were made using ECETOC TRA v2.

The measured data available for PROC 10, is coresideslevant only for relatively small scale apation.
Therefore, these data were expanded with the sestigxperiments in a chamber test and calculatises to
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assess worst case TDI inhalation exposure in CAgHtications at large scale use and to assess linant
RMM needed).

Registrant established following risk managemerdsuees.

For PROCs for which occupational hygiene measuegd i available an efficiency of 90% is anticiphts a
general assumption for LEV. When ECETOC TRA expesstimates were applied as starting point (PROCs 7
8a and 13) the LEV efficiencies implemented in ECEETTRA were used.

Use of appropriate RPE: reduction by 90% - respirabnfirming to EN140 with Type A-2 filter or bett -
(PROC 21); or a factor 1000 for organic vapouefit— full face respirator TM3 confirming to EN1dith type
A-2 filter or better - (PROCs 5, 7, 8a, 13 and 14).

Conclusion

The measured data are well documented and plaugibseimptions, calculations and estimations of laien
exposure done by the registrant are appropriate.

9.0.2.2. Dermal exposure

Worker dermal exposure has been estimated by ragisising ECETOC TRA V2. In the calculations the
following key assumption were used:

« The effect of protective gloves (90% reduction addt) was taken into account by multiplying theuléag
value by 0.1. This effect was added to all estimaicause the qualitative risk characterisatioskor
sensitizers requires the use of protective gloves.

« The use of TDI in concentrations in products up@0%. With the exception of PROC7 and PROC10 up to
60%, PROC14 in concentrations in products up to 8% PROC21 up to 1%

« No short term dermal exposure was calculated asuthstance is not classified for acute effectstdpamn
local irritation.

- For dermal exposure the effect of LEV in ECETOC MgAs not taken into account
« There will be no skin exposure to hot liquids, dai¢he direct severe burning of the skin at contatti hot
liquids (> 70 °C)

Estimated intensity of exposure based on the gasing exposure assessment in is expressed in rhgicm
multiplying the dermal exposure estimates fromredevant contributing scenario with the body wei@h kg)
and dividing by skin area (potentially) exposedq(&2f; two hands).

Gloves considered as PPE by the registrant followdefault 90% (in ECETOC TRAvV2) of effectiveness
reduction of dermal exposure and are appropriat®é/RM
Registrant applied appropriate assumptions forutation of worker dermal exposure

9.0.3 Consumer exposure

Consumer exposure was not assessed as consunwériiBkis not supported.

9.0.4 Environmental emission assessment using EUSE

Production and use volumes used in the environrhentision assessment were taken from the TDI prerch
risk assessment: Environment (lll, 2008). As thedainformation from all producers was present@@4, it is
assumed that the expected volumes in 2009 canltbdated with an increase in volume every year fi2004
with 5%. This results in a TDI production of 48®ktand a pre-polymer production of 32 kton in 2008e
production of TDI and pre-polymers are added, simesst production of pre-polymers takes place in TDI
manufacturing sites with the same emission corstystems. This results in a total production volurh&12
kton in 2009.

For the environmental emission assessment theaswdesproperties of 2,4-TDI have been used.
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9.0.5 Qualitative human exposure assessment

For the assessment of risks of hazards without &IDNor example skin and eye irritancy and skin
sensitization, a qualitative exposure assessmedbm®. The qualitative exposure assessment is astem
process.

Both likelihood and/or frequency of exposure argeased. When the likelihood/frequency is considéveae
negligible or very low no further assessment ofcsxpe is done. When the likelihood and/or frequeoty
exposure is considered to be more than very lovinttemsity of exposure is assessed, where posssitg the
guantitative exposure estimates.

Skin exposure

Likelihood/frequency of actual skin exposure of lens is assessed taking account of the use of ginate
gloves and suitable coveralls, which is assumedjaneral for TDI due to its sensitizing propertidhe
following relation between PROCs and likelihooddiuency of skin exposure are assumed if proper gtiote
gloves and suitable coveralls are used:

* Very low likelihood/frequency of actual skin exposuPROCs 1, 2, 3, 8b and 9 due to generally closed
systems with limited potential of skin contact, FRI& due to no or very limited manual handling, PROC
15 due to careful procedures in laboratories an@®R1 due to TDI being bound in a matrix

» Low likelihood/frequency of actual skin exposurk:cther PROCs

The use of proper protective gloves and suitable@ls in all cases is assumed to lead to no e low
likelihood/frequency of actual skin exposure of bands.

The intensity of actual local skin exposure is ghdted from the dermal systemic exposure leveblg\fs:

Intensity of actual local skin exposure (mgfem intensity of dermal systemic exposure * 70 @eekight in
kg) / skin area exposed (taken per PROC from ECETA& in cnf).

Ocular exposure
In conclusion:

* For PROCs 7 and 10 the use of suitable eye proteidiin all cases prescribed.

» For other PROCs the use of goggles is prescribeshveimd where there is a likelihood of splashes,nwhe
the activities are done overhead or when workeesl te be close to the source, e.g. for visual icibpes.

Exposure to the eyes is assessed qualitativelingdkto account likelihood/frequency of exposubet(veen
‘very low’ and ‘high’) and intensity of exposurenténsity of exposure is only taken into account mhe
likelihood/frequency of exposure is consideredearore than ‘very low'.

For eye exposure two routes are important. Dirget éxposure occurs to substances in the air ariceatd
exposure via hand-eye contact. For both the libelitifrequency is assessed. If the likelihood/fregyeof eye
exposure via a specific route is more than verytlosvintensity of eye exposure is also assessed.

It is assumed that eye exposure to vapour genecalhstitutes low intensity of exposure, unless wapo
concentrations are high. Since vapour concentratae low for TDI, eye exposure to vapour is low &l
PROCs for TDI. Eye exposure to air including ael®$® considered to constitute at least mediunmiitg eye
exposure if no specific RMM (such as goggles) asedu For the following PROCs, aerosol formation or
splashing is considered to be likely: PROCs 7 d@hd 1

These PROCs are those for which in ECETOC TRA v@newith very low vapour pressure the estimated
exposure levels can be higher than 0.1 ppm, beadubeir emission processes. For these activiesific eye
protection (e.g. goggles, full face masks or faoields), should always be used. For PROC10 (brgshim
rolling), this requirement can be removed if therkvis not done overhead and the distance betweekewand
activity is at least 1 meter.

For other PROCs the likelihood/frequency of aerdsomation and/or splashing is generally low. Foese
PROCs suitable eye protection only needs to be ifisedpecific situation exists in which eye exp@saan be
foreseen, e.g. when the specific characteristithafask increase the likelihood of splashes, wheractivities
are done overhead or when workers need to be twdbke source, e.g. for visual inspections.

If suitable eye protection is used the frequenkglihood of eye exposure due to direct contacteis/ yow.
Likelihood/frequency of eye exposure due to hanel-egntact depends on the contamination of the hands
the likelihood/frequency of touching the eyes c& ttlose proximity of the eyes with the hands. iitpctive
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gloves are used, as is the case for TDI for all BRGhe likelihood/frequency of contact of contaatéd hands
with the eyes is considered to be very low. Themfin all PROCs the likelihood/frequency of ey@esure
due to hand-eye contact is considered to be very lo

9.0.6 Suitable skin and eye protection

Where necessary a reference is made to made ts¢hef suitable eye and skin protection.
Suitable personal breathing, eye and skin protectie:

Respiratory protection:
- Filter for organic gases with particle filter, aakt A2P2 (EN 143 or 149)

Hand protection:
- Chemical resistant protective gloves (EN 374).

- Suitable materials also with prolonged, direct acht{recommended: protective index 6, corresponding
> 480 minutes of permeation time according to EM)37
o0 nitrile rubber (NBR) - 0.4 mm coating thickness
o butyl rubber (butyl) - 0.7 mm coating thickness
o chloroprene rubber (CR) - 0.5 mm coating thickness.
o0 Unsuitable materials:
o0 polyvinylchloride (PVC) - 0.7 mm coating thickness

Eye protection:
« Safety glasses with side-shields (frame goggleg) &N 166)

9.0.7 Overall exposure (combined for all relevantraission/release sources)
9.0.7.1 Human health (combined for all exposure rdes)

Combined exposure was not calculated over all s@Ena
9.0.8 Environmental emission assessment (combineut fill emission/release
routes)

It is not expected that a combination of emissionrses would lead to an environmental risk as bk r
characterisation ratios are far below one.

9.0.8.1 Environmental emission assessment - regibmxposure concentrations
9.0.8.1.1 Environmental releases

The total regional release to the environment ihaaken into account for the exposure estimatiolisted in
Table 19

Table 19. Summary of the releases to the environmen

Compartments Total release for regional expos{Justification
estimation (kg/d)
Waste water 70.1 EUSES calculation
Surface water 17.5 EUSES calculation
Air (direct + STP) 1,600 EUSES calculation
Soil (direct releases only) 0 Table R16.23 (Reauldénce R.16, 2008)

9.0.8.1.2 Regional exposure concentrations in thevéronment

The regional Predicted Exposure Concentrations @PECthe environment are listed in Table 20.
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Table 20. Regional concentrations in the environmen

Compartments Predicted regional |Measured Explanation / source of measured data
Exposure regional exposure
Concentrations  concentrations

Freshwater (mg/l) 4.14x10 EUSES calculation

Marine water (mg/l) 9.71x10 EUSES calculation

Agricultural soil (mg/kg) | 3.29x16 EUSES calculation

Natural soil (mg/kg) 9.91x10 EUSES calculation

Industrial soil (mg/kg) 0.102 EUSES calculation

Air (mg/nr’) 2.62x10° EUSES calculation

As TDI is a reactant with water, access of watefTRl and vice versa is strictly controlled. TDI rdly
hydrolyses when in contact with water (DT50 ranigem 0.5 to 30 min at ambient temperature [seei&edt])
and thus exposure of TDI to sediment is highly liikéo be negligible. An exposure assessment fos thi
compartment is therefore considered not to be aglev

9.0.8.1.3 Indirect exposure of humans via the enanment (oral)

As TDI is a reactant with water, access of watefTRl and vice versa is strictly controlled. TDI rdly
hydrolyses when in contact with water (DT50 ranfyesn 0.5 to 30 min at ambient temperature [seei@gct
4]), forming high molecular weight, inert and insble polyureas, and therefore does not pose aaiskmans
as a result of intake of food. A risk characteitsatfor this compartment is therefore consideret toobe
relevant.
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10. RISK CHARACTERISATION RELATED TO
COMBINED EXPOSURE

The risk characterisation of TDI has been condubiskd on the PNECs and DNELs in the followingesbl
DNELs were not derived for the general populatiencansumer exposure to TDI mixed isomers is as yet
unidentified.

Table 21. PNECs used in modeling

Compartments PNEC
Freshwater (mg/l) 0.013
Marine water (mg/l) 1.25x19
Freshwater sediment (mg/kg dw) n.r.
Marine sediment (mg/kg dw) n.r.
Soil (mg/kg dw) >1.0
STP (mg/l) >1.0

Table 22. DNELSs for workers used in the risk asses®nt

Route

[DNEL

Acute - systemic effects

Dermal (mg/kg bw/day)

not quantifiable

Inhalation (mg/rm)

0.14

Acute - local effects

Dermal (mg/crf)

not quantifiable

Inhalation (mg/rm)

0.14

Long-term - systemic effects

Dermal (mg/kg bw/day)

not quantifiable

Inhalation (mg/rm)

0.035

Long-term - local effects

Dermal (mg/crf)

not quantifiable

Inhalation (mg/rm)

0.035

10.1. Exposure Scenarios

10.1.1. Human health
10.1.1.1 Workers

A qualitative assessment of risk is done for hagzanthout DNEL.

Eyeirritation

For risk of eye irritation the hazard is considetede high since TDI is considered to be a seegeeirritant.
The intensity of direct eye exposure is very lovineTikelihood of exposure is at most very low doettie
processes and the use of safety glasses. Theoriglyé irritation is sufficiently controlled.

Skinirritation and skin sensitisation

The hazard of skin sensitisation is consideredetdnigh, because TDI is a moderate to strong skisitzer.
The likelihood/frequency of exposure is at mostyMemw due to the processes and the use of protegtwves.
It is considered that the risks of skin sensit@atire sufficiently controlled.

Inhalation exposure

For long and short-term exposure, RCR value<ateThe risk resulting from inhalation exposursugficiently
controlled.
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10.1.1.2 Consumers
Not applicable

10.1.1.3 Indirect exposure of humans via the envirment

As TDI is a reactant with water, access of watefTRl and vice versa is strictly controlled. TDI rdly
hydrolyses when in contact with water (DT50 ranfyesn 0.5 to 30 min at ambient temperature [seei@®ct
4]), forming high molecular weight, inert and insble polyureas, and therefore does not pose aaiskmans
as a result of intake of food. A risk characteitgatfor this compartment is therefore consideret toobe
relevant.

10.1.2 Environment
10.1.2.1 Aquatic compartment (including sediment)

A risk characterisation for aquatic compartmerttastrolled.

As TDI is a reactant with water, access of watefTRl and vice versa is strictly controlled. TDI rdly
hydrolyses when in contact with water (DT50 raniges 0.5 to 30 min at ambient temperature [seei@®dt])
and thus exposure of TDI to sediment is highly llikéo be negligible. A risk characterisation forish
compartment is therefore considered not to be aglev

10.1.2.2. Terrestrial compartment

A risk characterisation for terrestrial compartmisntontrolled.

10.1.2.3. Atmospheric compartment

TDI has a low vapour pressure (2.1 Pa) in concarelavith emissions of TDI to the atmosphere are a3y
low. Which is verified by the low calculated PEG froduction of 0.0288 Lig/fhIn the atmosphere TDI reacts
with hydroxyl radicals and the calculated half-liie2.55 days. It is not expected that TDI has fieceon
global warming, ozone depletion in the stratosploer@zone formation in the troposphere.

Furthermore, there are no indications or studieslave that ambient air concentrations of TDI ntause
direct adverse effects for plants or animal specigecause there are no tested data for the atmadsphe
compartment and the calculation of PNE@I0Sphericis not possible, no quantitative characterizatibrisk

as a PEC/PNEC comparison is possible. A risk charigation for this compartment is therefore coasid not

to be relevant.

10.1.2.4Microbiological activity in sewage treatment systers

Not relevant as no exposure to a sewage treatnfemit is expected. The production of TDI is a drgqass as
TDI rapidly hydrolyses when in contact with watBxT, ranges from 0.5 to 30 min at ambient temperatsge |
Section 4]). Therefore a risk characterisationasmecessary.

10.1.2.5 Exposure concentration relevant for the fal chain (Secondary poisoning)

A risk characterisation through secondary poisotégngot necessary for TDI; because of its reagtitihas no
potential to accumulate in living organisms, ini# classified as very toxic (T+), toxic (T) or h&ul (Xn) via

oral ingestion, according to mammalian toxicityada@urthermore, as TDI rapidly hydrolyses whenantact

with water (DT50 ranges from 0.5 to 30 min at ambiemperature [see Section 4]), secondary poigoama
result of exposure via the environment is not dwdited for TDI itself. It is therefore anticipatéal not pose a
risk as a result of secondary poisoning via theatigdiood web.
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Conclusion

Pursuant to Article 14(4a) of the REACH regulatiexposure assessment and risk characterisation lie t
performed on the substance that fulfils the cidtdor certain hazard classes or categories sahcdmnex | of
regulation (EC) No 1272/2008 on classification,ellihg and packaging of substances and mixtures @GhP
regulation). General provisions for the assessmentaid down in Annex | of the REACH regulation.

Exposure to TDI at the workplace occurs mainlyiatzalation of its vapours and/or via dermal contaith the
liquid. Analysis of available data and all exposscenarios submitted by registrant (see expostoeniation
described in chapter 9) indicates that the rislo@ated with the use of TDI can be sufficiently tofied if
appropriate risk management measures (RMM) areeim@hted and adequately communicated. With respect t
the uses reported in the registration dossiers #rd resulting exposures to TDI, quantitative risk
characterisation was performed by comparing indialty the inhalation exposure measured data arnch@&tsts

for each exposure scenario (ES) with the respedtivelation DNELs (i.e., assessing initially theskri
characterization ratios (RCR) inhalation pathway).

Specifically, the inhalation exposure estimatesenmympared to the long-term and short-term infatalINEL
of 0.035 mg/mand 0.14 mg/th respectively.

For the worst-case activities like:

- mixing or blending in batch processes for forniola of preparations and articles (PROC 5),
- industrial spraying(PROC 7),

- transfer of substance or preparation (PROC 8a),

- treatment of articles by dipping and pouring (RIRTB)

risk can be sufficiently controlled only by wearjrag PPE, a full face respirator with reductionesype factor
1000 durig handling of TDI,.

Worker dermal exposure has been estimated by ragisising ECETOC TRA V2.

Likelihood/frequency of actual skin exposure of ians is assessed taking into account the useotéqiive
gloves and suitable coveralls, which is assumedjaneral for TDI due to its sensitizing propertidhe
following relation between PROCs and likelihoodduency of skin exposure are assumed if proper giioge
gloves and suitable coveralls are used:

- very low likelihood/frequency of actual skin exposuPROCs 1, 2, 3, 8b and 9 due to generally closed
systems with limited potential of skin contact, FRRI@ due to no or very limited manual handling,
PROC 15 due to careful procedures in laboratornesRROC 21 due to TDI being bound in a matrix

- low likelihood/frequency of actual skin exposurk:ather PROCs

The use of proper protective gloves and suitable@ls in all cases is assumed to lead to no ri@e low
likelihood/frequency of actual skin exposure of bands.

The intensity of actual local skin exposure is ghlted from the dermal systemic exposure leveblg\fs:

Intensity of actual local skin exposure (mgfem intensity of dermal systemic exposure * 70 @eekight in
kg) / skin area exposed (taken per PROC from ECET& in cnf).

The intensity of skin exposure is significantly I§%2mg/cri). It is considered that the risk of skin senstiza
is sufficiently controlled.

Production process of TDI is a dry process and d@@#s not come into contact with water during prdiduc
and based on above assumption the emission faxteaste water from production was set to 0. Theegfo
predicted exposure concentrations (PEC) in seweg8.a

PECs in aquatic and terrestrial compartment wetienated with EUSES tool for industrial and professil
uses, separately. The comparison of PECs to tlewaiel PNECs leads to the conclusion that risk fier t
environment posed by TDI is controlled.

What is more, TDI hydrolyses rapidly in contactiwitater thus consequently exposure of sedimentagew
treatment plants to TDI is highly likely to be nigile.
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