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ANNEX 2 - COMMENTS AND RESPONSE TO COMMENTS ON CLH PROPOSAL ON
CHLOROFORM

COMMENTS AND RESPONSE TO COMMENTS ON CLH: PROPOSAL AND JUSTIFICATION

[ECHA has compiled the comments recaved via internet that refer to several hazard classes and entered them under each of the réevant

categories’headings as comprehensive as possible. Please note that some of the comments might occur under several headings when splitting the given
information is not reasonable]

Substance name: Chloroform

CAS number: 67-66-3
EC number: 200-663-8

General comments

Date Country/ Comment MSCA Response to commen{  Rapporteurs’ respse to
Person/Organisation/ comment
MSCA
27/05/2010| UK | DesmondThe classification proposal as indicated on the BGt¥¢bsite wag The registry of intention is aNo further comments.

Waight / Individual not the same as found in the document (eg no menficCARC.| way to inform third parties on
The CLP proposals info has spurious brackets. Taedh dcument the intention of a member state
fails to how that none of the PHYSICAL classes/gatees are to work on a substance. The
applicable (so why then show that Env classes/oatg) are not classification proposal is the
applicable?) Industry is to be required under Ghladdress all document in which (and far
endpoints and so should the CAs. which) classification is defined
after review of available data.
The French document fails to give a proposed CLBelliag (but
does for DSD system) though | accept that P statesngould not| Contrarily to biocides and
be appropriate. pesticides, classification
proposals for chemicals afe
intended to be targeted.
Moreover, covering other
endpoints than CMR, Resp
sensitiser requires a justification
on the need to carry an action|at
the European level.

11/06/2010| Belgium / Wolfganglmportant: The specific comments mentioned belosvieatter
Marquardt / ECSA 1 represented in attached Word-document becauseoounents
European Chlorinatedinclude as well tables, references, annexes amdated typos that
Solvent Association | were found in the French proposal on C&L for Chform. These
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CHLOROFORM
Date Country/ Comment MSCA Response to commen{  Rapporteurs’ respse to
Person/Organisation/ comment
MSCA

Industry or trade comments are not shown correctly in the simple bexes below.
association We strongly recommend to use the attached 9-page-dtxument|

including two PDF-Annexes as relevant comment fEEQEA.

Attachment: 2010-06-10-COMMENTS FROM ECSA ON THE

CLASSFICATION OF CHLOROFORM

14/06/2010| Denmark / PeteAgreed with the classification agreed by TC C&L. father Thanks for your support. Agree.

Hammer / Danish comments to that.
EPA / Denmark

Carcinogenicity

Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA
14/06/2010| Denmark /  Petengreed Thanks for your support. Agree.
Hammer / Danish
EPA / Denmark
Mutagenicity
Date Country/ Comment MSCA Response to comment Rapporteurs’ response to
Person/Organisation/ comment
MSCA
08/06/2010| Germany / MarkGerman CA: Thanks for your support. General comment:

Schwagler / MS

Some in vivo studies on somatic cells showed pa@sitiesults
(micronucleus, chromosomal aberration). These &ffi@ere mainly
limited to high doses, weakly expressed and coeiialsy negative
studies. A mechanism of indirect genotoxicity isisidered to be
plausible, but a quantitative threshold for genimity is not clear.

Overall a weak genotoxic potential in somatic cedluld be
assumed. In addition chloroform likely reaches thenads.
Therefore chloroform can be suspected to exerttigeaffects alsg

in germ cells.

A detailed evaluation (i
relation to the te
requirements according to
the OECD test guidelines
for mutagenicity testing)
the studies provided in the
dossier was performed hy
RAC. Based on thi
evaluation some of th
studies were considered, |in

-3-
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CHLOROFORM
Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

The proposal to classify with R 68 Muta Cat 3 (@B&EC) and
Muta. 2 — H341 (CLP) is supported.

contrast with the opinion o
the Dossier Submitter, to &
of unacceptable quality an
were not included in th
further evaluation o]
mutagenicity of the
substance. For detailed

\Uo_m—h

assessment please see [the

chapter 5.7.3. of the
Background Document.
The following studies were
chosen as key studies fpr
further assessment:

* Fujie et al.1990
study on inductior
of chromosome
aberrations in
Long-Evans Rats
(seemingly positive
according to
dossier submitter)

« Hoechst et al. 1988,
study on inductior
of chromosome
aberrations in
Chinese  hamster
(seemingly positive
according to
dossier submitter)

e Shelby and Witt
1995, study on

induction of
chromosome
aberrations in
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CHLOROFORM
Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA
B6C3F1 mice|
(negative)

e« Shelby and Witt
1995, study on
induction of
micronuclei in
B6C3F1 mice|
(seemingly positive
according to
dossier submitter)

e Whitwell 2009,
study on induction
of micronuclei in
Sprague  Dawley
Rats (negative)

[72)

Seemingly positive result
are controversial or can be
explained by cytotoxicity
which is not measured or
not reported. The available
in vitro andin vivo data do
not provide any cle
pattern of strain or specigs
differences in order t
justify the role of geneti
variations for explanatio
of negative or positiv
results Therefore we do npt
support the classificatio
for mutagenicity.

For detailed reasonin
please see in the Table B0
of the Backgroun
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CHLOROFORM
Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA
Document.
11/06/2010| Belgium / WolfgangMUTAGENICITY CLASSIFICATION

Marquardt / ECSA
European Chlorinate
Solvent Association

Industry  or
association

trade

dContext

In 2007, after the submission of the Risk AssessrRaport for
chloroform, the RapporteuMember States France has propose
classify chloroform as mutagen category 3 (R68)cé&i this
proposal was extensively discussed among the MelStades ang
was also challenged by Industry (ECSA), a more lgeeptical
review was asked to France on the in vitro and ivo Wdata
available for the genotoxicity of chloroform.

On the basis of the review provided by the Frenakhérities, two
independent experts commissioned by ECSA shg
inconsistencies in the methods and/or results ohesstudies
considered as pivotal for the mutagenicity clasatfon of
chloroform (see Annexes 1 and 2). At the Techn@ainmittee IV
of December 2007, the executive committee reacheda
conclusion (i) giving the opportunity to the Indysto conduct a3
new study. It was requested that the study desigs jwintly
developed with the French Authorities in order &iablish the
validity of the positive results. The French Autkies circulated
the protocol for the last Technical Committee irriRp008 (i.e. "In
vivo micronucleus assay in rat bone marrow afterddily
administrations of chloroform by oral route") fosraments by the
other Member States. However, during this meetimdyfallowing a
long discussion, the commission decided to revigssgecision and
concluded that it would not ask Industry to conddatther
mutagenicity testing. Nevertheless, ECSA decidegedorm the
assay using the protocol drafted jointly with thherieh Authorities.
This study has been placed in a well-known laboyalt@aving all

As mentioned in your commen
dtbke test was performed agair
the commission’s advice. At th
ltime, most of the countrig
believed there were sufficiel
data for classification.

wed

[

necessary techniques in house and working under Gbed

tSee general comment abo
st
e
S
nt

! Note that the term “Rapporteur” used in this comni®y the ECSA refers to the MSCA and not to thegateur, formally appointed by RAC.
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CHLOROFORM
Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

Laboratory Practices and OECD guidelines (Covaraieotatories
Ltd). The results of this study (Whitwell, 2009) notuded that
chloroform did not induce micronuclei in the polyocmatic
erythrocytes of the bone marrow of male and femaitle treated uj
to 480 mg/kg/day (the estimated Maximum Tolerateddd(MTD))
for five consecutive days, under the experimentahditions
employed.

However, it appears that the summary written by shémitter
France in the CLH report for the "proposal for hanised
classification and labelling of chloroform" lead® ta bad
interpretation of the study and its results. THodustry would like
to comment and correct some findings.

Discussion of the Whitwell study results

Clinical signs and body weight: the Rapporteur asgthat clinical
sings are too mild and cites the Annex V of the ebDiive
67/584/EEC (Part B; Methods for the determinatibtogicity and
other health; General Introduction). ECSA undedinghat the
Maximum Tolerated Dose was chosen jointly with tBentract
Laboratory Research on the basis of this documeattlae OECD
474 guideline. Indeed, it is specified "the high#sse is defined a
the dose producing signs of toxicity such that aigtlose levels
based on the same dosing regimen, would be expéxtprbduce
lethality. In addition, Covance Laboratories Ltefides the MTD,
as the highest tested non-lethal dose level thdtices clea
evidence of toxicity such that a significantly higtdose (e.g. a fol
increase of 1.4) would be expected to cause |gghafiorbidity or
severe toxicity. A 1.4 fold dose interval is comsed sufficiently
small to conclude that a completely non-toxic doseld be the
MTD if a dose 1.4 fold greater induced lethalitypnimidity or
severe toxicity.

The clinical board observed at the high dose-letdiB0 mg/kg/day
(i.e. ataxia, bradypnoea, tachypnoea, hunched godtypothermia

=4

weights were reduced (D1-6)
high-dose male (-8.8%) an
female (-2.2%) rats.
indicates that MTD was ng
reached within this range

,use the information provide
below in the comment an
regarding the oral LD50 of 90
mg/kg, the highest dose us
0(480 mg/kg/day) is far beloy
LD50/1.4! In the main study
tremors and tachypnea we
only observed in the male r

unfortunate that no necrops
was performed on this animal
determine

In the preliminary study, bodyRelated

This

sfinding study. Moreover, if we

which was moribund. It is

if morbidity was

to the gener
rcomment above.
d

t

Y

d
d
3
ed
V

re
at
3%
[o

D

lethargy, mouth rubbing, decreased activity, ptqsiserection and

treatment-related.
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CHLOROFORM

Date

Country/
Person/Organisation/
MSCA

Comment

MSCA Response to commen|

Rapporteurs’ response to

comment

tremors as well as the loss of weight in a peritene the animal
should gain weight) cannot be considered as milehev these
effects decreased following several administratioAgy other
highest dose-level would have lead to developméntsavere
toxicity or lethality. For information, the oral 19D is estimated t
be 908 mg/kg in rats exposed once to chlorofornspasified in the
study of Chu et al. (1980). As evidence that thelMifas achieved
the premature sacrifice of one male of the highedesel on day 4.

Premature sacrifice: the Rapporteur argues thatlisence o
necropsy of the moribund rat no relationship tottkatment can b
established. However, it must be considered thatdécision of
premature sacrifice was taken on day 4 before nreatt
accordingly to a deteriorated clinical board (iremors, tachypnoe
and hypothermia) and that during the previous d#ys, clinical
signs observed in this animal (i.e. piloerectioacréased activity
hypothermia, ptosis as well as a body weight |ds4586) were
similar to those noted in the animals of the sameug and
considered as chloroform treatment-related. At tleeropsy, 8
macroscopic examination of the liver revealed thmes findings
(paleness and mottling) with increased or similavesity than
several other animals treated with chloroform.His tway, there ig
no doubt that the premature sacrifice of this ahwes caused b
the treatment with chloroform.

Body temperature: the Rapporteur seems to condidatr the
hypothermia observed in the chloroform treated psaig too mild.
However, we want to underline that the monitorinfy bmdy
temperature is not required in this kind of study avas presently
recorded only to ensure that no important hyperhypothermia
was observed, which could disturb physiological n@isms ag

5 Statement such as “Any oth
highest dose-level would ha
lead to development of seve
toxicity or lethality” are nof
bacceptable in  absence

experimental data to suppdg
, this statement.

[ Tremors and tachypnoea we
eseen only in this animal. We d
not understand how you clai
this is treatment related?
aThe macroscopic examinatio
of the livers were not discussg
, within the study report, neithe
for the animal killed in extremi
nor for the other animals. Th
finding indicates that thi
animal was
Chloroform but does not inforrj
on the cause of morbidity.
y

We do not consider that th
hypothermia observed was t

indicator for MTD to be
reached is not convincing in o
5 point of view.

metabolism or hormonal secretions. In other wordsdy

exposed {

m

ns
ad

D

=

:O\IJ

e
b&Related

Ur

to the gener

mild. However, using it as ancomment above.
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CHLOROFORM

Date

Country/
Person/Organisation/
MSCA

Comment

MSCA Response to commen|

Rapporteurs’ response to
comment

temperature was not recorder for assessment agrsicstoxicity.
Nevertheless, decrease of body temperature wasveldsan some
animals and was attributed to the administratiotdbroform. In
the range finder, attention was paid that the bedyperature dig
not increase of at least 1°C or decrease of at B8 for five or
more hours. Otherwise, the dose-levels would haen loleclared a
exceeding the MTD.

Percentage of PCE (see Table 1) : the Rapporteagmnézes that in
the main study the mean % PCE values decreaseddsearelate(
manner in the chloroform-treated groups where coetpdo the
controls and that the mean % PCE values of the tage- level
group is markedly lower than the concurrent vehidetrol values
However, as these data were within the historicaitrol values
(observed range of 21-78%) and the mean % PCE s/aheee not
significantly altered during the range finder, tliRapporteur
considers that "the bone marrow toxicity of th&t &rticle was no
convincing".

First of all, it is surprising that the Rapportgave more credit t
historical values than to concurrent controls.His tcase, it has t
consider that the decrease in mean % PCE valueswaosin the
positive controls is also not convincing of a benarrow toxicity
and target organ exposure since this decreasetieisame rang
than that of the high dose-level group, even fore
cyclophosphamide (CPA)-treated groups, slightlywabo

(2]

The fact that mean % PC
1 values were not significantl
altered during the range find
should have been discussed
the study report. The fact th
this piece of data was not tak
into account as a indication f
increasing the dose should
t least have been explained. W
doing a dose range finder stug
using animals if not considerin
the results?

b Comparison with CPA has beg¢
pdiscussed within the repof
However, we disagree wit
interpretation provided here:

eBy definition, CPA is used as
thositive control because it
known to induce micronucled
in bone marrow: it is not clea
whether this occurs in toxi
doses or not. Therefore, it

possible that doses of CPA us
are genotoxic without bein
toxic. Regarding the substan

E
y
er

iRelated to the gener
atomment above.

eNn

Dr

at

hy

Y,

g

a
S

sRelated to the gener
arcomment above.

C
is
ed

9
ce

tested, guidelines require to go
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Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

Actually, the historical control values highlightl@rge variability
that can be explained by the different experimectabitions as fo
example the staining characteristics. For proofewidence, the
difference in the % mean PCE between control matesfemaleg
(62.40 and 43.82 %, respectively) whereas no sérreince is
attended with the vehicle (corn oil) but in comgrasome
variabilities expected as these assays were ndorped at the
same time.

The Rapporteur used the observed range of 21-78%wgles
pooled) instead of the 95% confidence intervaldoyup mean o
5/6 values (i.e. 39-59%) that is a more valid cigte Compared ta
this value, the corrected sentence would be " Ra@sted with
chloroform showed group mean % PCE that decreased dose
dependent manner with the highest dose (480 mgiykkhibiting
38% or 27% PCE, which was markedly lower than thecarrent
vehicle control values and also lower (for females)marginally
lower (for the males) than the historical values".

Otherwise, considering the fact that no significdetrease of the 9
PCE values was observed during the range findegrarpnt, it is
important to note that there were no concurrenttrotsn and
probably not enough animals per sex (i.e. 3) tessd$0 a firm
conclusion. In the main test, the % PCE was cleddge-relatec
decreased at 480 mg/kg in male and female rateatidg the bong
marrow was reached by chloroform.

Table 1: Percentage of PCE: summary of group meata-
Micronucleus experiment

Treatment group (mg/kg/day) % PCE
Males % PCE

Females

Vehicle Control 62.40 43.82

obeen discussed
report; The aim of a dose range

» obtained in the dose
finding indicated that bong
marrow toxicity was not

dinduced: doses should ha

120 64.45 42.10

up to toxic doses.

The comparison with historical
controls was initially performed

for the dose range finder studyRelated to

the gener

for which no controls werecomment above.

available. As we question the

choice of the doses used, results

of the main study were algo
compared to historical data to
place the study within the
context of the laboratory.
The variability discussed here

should have been discussed

within the study report.

This statement should have

finding study is to adapt the
dose in order to cover minimal

toxicity up to MTD. The results Related to

been increased.

in the study

the gener

rangeomment above.

ve

-10 -



ANNEX 2 - COMMENTS AND RESPONSE TO COMMENTS ON CLH PROPOSAL ON

CHLOROFORM
Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

240 49.10 40.58

480 38.22 26.58

CPA, 20 47.83 27.53
CBZ, 1500 36.43 22.82
CBZ, 2000 39.08 26.55

Positive control slides: the Rapporteur pointstbatfact that slide
from CPA-treated animals were initially checked dosure the
system was operating satisfactorily implying thlaéyt were not
blindly read. However, since a second positive ntas included
in the study and that all the other groups than @Rfe coded an
blinded read, this deviation has no impact on thsults of the
study.

(Typing) Errors in the text: please correct alsotlie text the
following points:

As shown in table 18 17, high-dose male rats (aliicgrto our own
calculations: - 9.1% based on the mean of five alEmince male

\"2)

Regarding positive  contrg
slides and their reading, th
dstudy report is not clear. Th
second positive contro
namely, the CBZ was used
evaluate the aneugenic (whg
chromosome loss) potential

elevated
positiv

if significantly
aneugenic (CB2)

these were of a lowe

magnitude than the clastoger
response with a degree

argument to
again,
in the study report.

» These remarks have been tak

470 died at Day 5) "please delete this sentendbea% change ir

chloroform should a positive
induction of micronuclei have
been observed. However, even

[
e
e
to
le
Of

11

control responses were noted,

r
ic

of
heterogeneity (both genders).
Having another positive control
does not seem a sufficient
separate the
reading of the CPA slides. HefdRelated

en

1into account and the repQq

to the gener

it should have beercomment above.
reported clearly and discussed
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CHLOROFORM
Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

body weight in the high-dose male group is well5%9.without
taking account the animal sacrificed on day 4. Vakee would be
9.1% if the body weight of animal 470 would haveeaking into
account on day 1)" and in mid- and ??" pleaseHitiigss sentence
An increase in severity of observations was notecigh-dose
female animals on Days 3 and 4 compared to males. iBale
animal of the high dose group was killed in extieon Day 4 but
was not necropsied "please specify that necropshefiver was
performed". Clinical signs in both genders were noted toldss
severe by Day 5. High- and mid-dose female rat.§% and -
8.3%, respectively) lost weight. Most of the malesving lost
weight gained weight from day 5 (not shown in thial¢).

Negative (vehicle) control male rats exhibited augr mean
frequency of polychromatic erythrocytes
(PCE) to normochromatic ... the bone marrow toxict the test
article was not convincing. " for a better apprégoia it would be
useful to indicate and discuss the % PCE of th@ipesontrols".

The groups mean frequencies of MN PCE observeésnadrticle
treated groups (male and female

data) were not significantly (g 0.05) different to the vehicl
controls (see table 1918).

Discussion of the positive studies

We emphasize that the strictness with which thetWéii study
was performed was not present in the non GLP futhasiderec
as pivotal by the Rapporteur for the mutagen diassion of
chloroform (i.e. Fujie, 1990 and Robbiano, 1998%. & reminder
the independent experts pointed out the several(b&e Annexes
and 2):

modified accordingly. (see p
30)

This information

| Although GLP, we are still

not
labove) and
divergences to

protocol lighten the pivotal
status of this study. 1

«

has been
added. However, it appeared
nowhere in the study report
only in the table of appendix 8

convinced that the study was
reported correctly (sge
that a few
the standard

with  no mention to it of
explanation! Noted.
Comparison added and
ediscussed.

-12 -
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Date

Country/
Person/Organisation/
MSCA

Comment

MSCA Response to commen|

Rapporteurs’ response to
comment

Robbiano, 1998

- First expert: "A micronucleus test carried out the kidney of
Sprague-Dawley rat was found to be positive fomgle dose of 4
mmol/kg (equivalent to approx. 480 mg/kg) p.o. (Riamo et al.
1998). Any information about the toxicity were men, but it can
be seen from the literature for the F344 rat tobdulus damage
had occurred even with a single dose of 34 mg/kigh Wr'7 mg/kg,
extended necroses were found in the kidney (Laetoaml. 1993),
Only slight vacuolization of the epithelial cella the proximal
tubulus were found in another study in which, hogre¥77 mg/kg
were administered to the F344 rat and 180 mg/kih¢oOsborne
Mendel rat (Templin et al. 1996). Under these cboas, it is
difficult to exclude an interference of an excessilevel of
cytotoxicity. This test was performed after a @drtiephrectomy
could be a confounding factor. Such methodologgds validated
enough to be taken into account for human riskszssent."”

- Second expert: "The protocol used was similath® OECD
guideline 474, but with a single dose level anchwtite kidney as
the target. Because it is necessary for the aelteve gone throug
a division, one kidney was removed and then, onge ldier the
proportion of dividing cells in the remaining kidneas increase
by i.v. administration of folic acid at 250 mg/kgvbChloroform

Moreover, this study
reproduces existing studies, 1
enabling to deepen th
understanding of the mode
action of Chloroform.

The negative results obtaing
within this study do no
overrule the other (positive
results, even when consideri

[72)

=

|-

the bias of the positive studies,

Noted.

ot
e
of

adNoted.
[

~—

g

Related to the gener
comment above.

Related to the gener
comment above.

was administered 2 days later. The frequency ofraniecleated
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Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

cells in the chloroform treated rat kidneys was241800 (n = 7)
compared with 1.33/1000 (n = 16) in the vehicletoas group.
According to the statistical analysis used, thiffedtnce wasg
significant. Weaknesses in the study are: (1) glsiexperiment
was performed, there being no attempt to confiremdhservation
(2) it was not possible to observe a dose-respdregquse ther
was a single dose administered, and (3) there wasljustment o
the statistical analysis to take account of thglsircontrol group
being used for the 7 different chemicals (includihg positive
control) being tested.

(4%

Fujie, 1990

- First expert: concerning the results obtained Huyjie et al.,
differences of results were observed between thestutlies
particularly at the low dose of 10-2 mM/kg and tkieetic of
chromosomal aberrations at 10 mM/kg is not trad#lopositive 12
and 18 hours after five daily administration andate/e 6 and 24
hours after the same treatment. Such a kineticotscompatible
with the kinetic of specific chromosomal aberrasidout more with
a cytotoxic activity, unfortunately, no informatioabout the
cytotoxic activity in the bone marrow is availalitethe 2 papers|.

Related to the gener

comment on page 3.
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Date

Country/
Person/Organisation/
MSCA

Comment

MSCA Response to commen|

Rapporteurs’ response to
comment

Such positive results should then be considerexdjaivocal.

- Second expert: There are two points of concegarding this
study that, in other respects, provides evidenceaf@lastogeniq
effect of chloroform on rat bone marrow cells. Thset is that, in
both the i.p. and p.o. segments of the study, thia dhat are
presented after a single harvest time (12h i.p. B8idl p.o.) are
precisely the same as the data presented in thghadiarvest time
tables at the same dose level. Therefore, themdatse impressio
given regarding the reproducibility of the effectdevertheless
there is qualitative reproducibility of the effettsbe seen when th
i.p. and the p.o. dosing results are compared. difierence in
sensitivities observed (only 1 mmole/kg bw beinéeeive after
p.o. dosing) is not too surprising because i.pindgpdoes product

higher concentrations in blood and other tissuear@\et al., 1995;

Gemma et al., 1996). What is surprising, howewethé sensitivity

of the rats in this study in comparison with otpeblished studies.

Thus, a statistically significant effect was obserwvith only 1.2
mg/kg bw i.p. at 12h, whereas no effect was obskrive a
(micronucleus) study with mice at an almost 100@-fdgher dose
level (Gocke et al., 1981).

Conclusion

In light of this additional information, ECSA woulike:

- the summary of the Whitwell study (2009) be rewxd and
corrected especially concerning the evidence ofbitvee marrow
toxicity and target organ exposure after the adstiafion of
chloroform.

-

1%

- the abandonment of the proposal of classificabibchloroform as

Protocol used different, for e
not the same specie

A\

The summary of the Whitwe
study has been modified.

The results of this study do npt
overrule the other positiv

1)

Related
comment on page 3.

to the gener
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Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

mutagen category 3.

Finally, we wish to express our astonishment inftot that within
the same institution (AFSSET) representing the éhrekuthorities,
conflicting opinions can be issued and publishadeéd, AFSSET
published in 2009 a document for the development thod
Toxicological Reference Values (TRVSs) for chlorafoiin which
AFSSET ruled that "the available genotoxicity datdicate that
neither chloroform nor its metabolites (includingoggene) seer
able to interact directly with DNA". This assumptivas crucial for
the development of the TRV for chloroform.

References:
Chu 1., Secours V., Marino I., Villeneuve DC. (198Dhe acute
toxicity of four trihalomethanes in male and femadds, Toxicol.
Appl. Pharmacol. 52, 351-353.

Fujie K, Aoki T and Wada M (1990) Acute and subag
cytogenetic effects of the trihalomethanes on aaiebmarrow cells
in vivo. Mutat. Res. 242, 111-119.

Gemma, S., Faccioli, S., Chieco, P., Sbraccia, Mstai, E. &
Vittozzi, L. (1996) In vivo CHCI3 bioactivation, xaokinetics,
toxicity, and induced compensatory cell prolifepatiin B6C3F1
male mice. Toxicol. Appl. Pharmacol. 141, 394-402.

Gocke E, King MT, Eckhardt K, Wild D (1981) Mutageity of
cosmetics ingredients licensed by the European Qonities.
Mutat. Res., 90, 91-109.

Larson JL, Wolf DC and Butterworth BE (1993) Actiepatotoxic
and nephrotoxic effects of chloroform in male F-3dxs and
female B6C3F1 mice. Fund. Applied Toxicol, 20, 3i5.

results.

As mentioned, AFSSET rule
[ that "the available genotoxicit
data indicate that neithg
chloroform nor its metabolite
(including phosgene) seem al
nto interactdirectly with DNA"
in the document for th
development of TRV whered
in our CLH report, we state, i
the conclusion fo
mutagenicity: “Mentioned
results and chloroforn
metabolism via oxidative @
reductive pathways suggest th
uthloroform is a  slightly
genotoxic compoundin Vivo,
based onindirect genotoxic
mechanism.” These tw]
statements are therefore 1
conflicting.

d
y
Br
S
e

112

1S

= 0

at

ot

Robbiano L, Mereto E, Migliazzi-Morando A, PastéteBrambilla

Noted. See also the gene
comment on page 3.

ral
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Date

Country/
Person/Organisation/
MSCA

Comment

MSCA Response to commen|

Rapporteurs’ response to
comment

G (1998) Increased frequency of micronucleateddydrells in ratg
exposed to halogenated anaesthetics. Mutation Résed 3, 1 6.

Templin MV, Jamison KC, Wolf DC, Morgan KY, Butteonth BE
(1996b) Comparison of chloroform-induced toxicitythe kidneys
liver, and nasal passages of male Osborne-MendkeF&344 rats
Cancer Letters, 104:71-78.

Valeurs Toxicologiques de Référence (VTRs) : Efabon de
VTR fondées sur les effets cancérogénes pour lerafiokrme, le
tétrachlorure de carbone et le 1,2-dichloroéthaRablication
AFSSET juin 2009.

Wang Pei-Yu, Kaneko T, Sato A, Charboneau M and BI§1995)
Dose- and Route-Dependant Alteration of Metabobsmd Toxicity

of Chloroform in Fed and Fasting Rats. Toxicol. Aggharmacol
135, 119-126.

Annexes
Annexe 1: Dr. Marzin expert opinion on chloroforengtoxicity

Annexe 2 : Dr. Mc Gregor expert opinion on chlorofio
genotoxicity

Attachment: 2010-06-10-COMMENTS FROM ECSA ON THE
CLASSFICATION OF CHLOROFORM

11/06/2010

Ireland / Health ¢
Safety Authority /
National Authority

% The Irish CA is not in agreement with the proposkedsification of

Mut. Cat 3 R68 (Dir 67/548/EEC) or Muta 2 H341 (C
Regulation). In accordance with para 3.5.2.3.9 oheéx | of CLP:
“The classification of individual substances sh#dl based on th
total weight of evidence available, using expedggement...” The
Irish CA is of the opinion that the total weight@fidence does N
support classification for mutagenicity.

Weight of evidence has be¢

| Bvaluated by expert judgme

e

t

and we consider that
classification for mutagenicit
is warranted on this basis.

cfiRelated to the gener
ntomment on page 3.
a

y
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ANNEX 2 - COMMENTS AND RESPONSE TO COMMENTS ON CLH PROPOSAL ON

CHLOROFORM
Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

In our opinion, there are conflicting data from the vivo
mutagenicity assays presented. With respect to ixo
micronucleus studies, data from studies by Robbitnal. (1998
and Shelby & Whitt (1995) demonstrate increasedueacy of
micronucleated cells in Sprague-Dawley rat kidne§ofving oral
administration of chloroform and in mouse bone marfollowing
i.p. administration of chloroform respectively. Aglicated in the
Annex VI report however, Robbiano et al. (1998) &yed kidney
cells as opposed to erythrocytes and only onectastentration. Ir
addition, the positive results obtained by Shelby\itt (1995)
were from one of two trials conducted, the first wliich was
negative. The Irish CA is of the opinion that tivedence presente
from studies conducted to OECD guidelines by WHitve¢ al.
(2009) and Gocke et al. (1981), reporting that orahd i.p.
administration of chloroform to rats, respectivelid not increasg
the frequency of micronucleated PCE cells deserughdr
consideration.

The Whitwell study (2009) is conducted to curreatdglines and
GLP, which includes detailed information regardithg protocol
and results, such as justification of the MTD armanfulation
analyses. In contrast, it is noted that the redutts other in vivo
micronucleus studies reported, both positive andatiee, are
derived from published scientific papers, and wiilese are valig
studies, they do not include information on the Git&us and o
detailed reporting of results. The Annex VI reposimments thal
the highest dose used in the Whitwell study is thas the MTD,

We agree that there
vconflicting data from thén vivo
So

far, the difference @

the protocol used in kidney
not standardised, the study W
considered as valid.
dAll the data available have bet
evaluated, their reliability take
into account and all the resu
»integrated.  Negative
cannot overrule the positiv
ones, only if they could explai
mechanistically thes
differences, showing thg
positive results are specific
the tested conditions.

The choice of doses tested
the dose-range finding stug
was consistent with LD50 an
previous literature. Howeve
the results of this dose ran
] finding should have leaded tf
I study director to propose f{
L increase the highest dose.

sensitivity for micronucleus test
of the bone marrow/ target
organ (kidney) is not cleat.
However, despite the fact that

Related to the general
comment on page 3.

mutagenicity assays presented.

f

S
as

2N
n
ts

results

iRelated to the general
l\comment on page 3.

d
[
je
e
0

however the highest dose chosen is in line with b0 values
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PROPOSAL ON

CHLOROFORM
Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

referenced earlier in the Annex VI report.

The lack of bone marrow toxicity in this study Is@adiscussed, bu

it is noted that the available toxicological datdicates that bongperformed on target organs, e
kidney (Robbiano) appear mofe

marrow is not the target organ which results inthiéiver/kidney)
and that bone marrow toxicity is not reported fay @f the other
positive studies.

Further in vivo mutagenicity assays reported ineluthta from
studies by Fujie et al. (1990) demonstrating ineeeachromosomg
aberrations in Long Evans rats following i.p.
administration of chloroform, and Hoechst (1998monstrating
increased chromosomal aberrations in Chinese hesristidowing

oral administration of chloroform. The choice afst or species by GLP and standard protoco
they are considered of sufficient

both authors is questionable, given that the Lowgrs rat is
susceptible to clastogenic effects from chemicaldone marrow

(Yoshiaki et al. 1994, see attached journal refegm@mnd that the scientifically valid indicationg

hamster is a nhon-conventional choice for this askhyeover, the
study by Hoechst (1998) was not conducted to teistetjines, and
positive results, within the range of the histdricagative controls
were observed only at the high dose when male emalé results
were combined.

With respect to in vivo genotoxicity, two of thenteests conducte
(as referenced in Table 29: Summary of the keyiss)dlisplayed
positive or weakly positive results for DNA damdlyeorimoto and
Koizumi (1983), Pereira et al. (1982)]. However,amerwhelming
body of evidence from the remaining DNA repair, DNAmage
and germ cell assays demonstrates that chlorofmnan-
genotoxic. This data includes UDS studies by Missel al. (1982
conducted in accordance with OECD test guidelinegoaes up ta

andal ¢ the
discussed by the Irish CA are

tWe agree that studid

relevant.

genotoxicty assay

not conducted according

reliability to provide

of Chloroform mutagenicity.

D

dThe discrepancies described

in the positive studies). This
not incompatible with the fag

and/or organs would not 4

400mg/kg and further DNA damage assays includirgjuay by

sensitive to

Related to the general

gcomment on page 3.

These arguments have beeRelated to the general
Itaken into account. Althoughcomment on page 3.

S

o

S,

bRelated to the general

Irish CA show that Chloroformycomment on page 3.
genotoxicity arises in specific
conditions (conditions reached

S
t

that other conditions, species

e

Chloroform
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CHLOROFORM

Date

Country/
Person/Organisation/
MSCA

Comment

MSCA Response to commen|

Rapporteurs’ response to

comment

Reitz et al. (1982) demonstrating that chlorofoemon-genotoxid
in mice and rats at 240 mg/kg bw.

Based on a weight of evidence and in accordancé wie
classification criteria, the Irish CA is of the on that there ar
insufficient data to classify chloroform as mutaigen

The  overal
database did not allo
understanding and definin
precisely these condition

genotoxicity.

that genotoxicity would occu
in humans.

ptherefore, it cannot be overrule

14/06/2010

Sweden / Helen

Kramer / MS

aAs regards mutagenicity, SE agrees with the rapportin
concluding that chloroform is a slightly genotoxdompound in
vivo and that classification of chloroform for mgémicity in
Category 3 with the risk phrases R68 possible oiskreversible
effects (CLP Muta 2 — H341) should be proposed. thiek that
particularly the well conducted studies of highatility by Fujie et
al. (1990) on induction of chromosome aberratiomsthie bone
marrow of rats, Robbiano et al. (1988) on inducbmicronuclei
in the kidney of rats and Shelby and Witt (1995)imtuction on
micronuclei in the bone marrow of rats add consider weight-of-
evidence for a mutagenic potential of chloroform.the recently
conducted study in rats employing the bone marraeranucleus
assay, no induction of micronuclei was observeditéil, 2009).
However, due to limitations noted, particularlyragards the leve
of the highest dose for which there are indicatithag it was below
the MTD and did not induce bone-marrow toxicitye (ithe targe
cells were not sufficiently exposed), the relidhilof the negative
result of this study is, in our view, not sufficteto overrule the
positive results of the studies referred to above.

Thanks for your support.

on page 3.

Related to general comn

hent

14/06/2010

Denmark / Pet
Hammer [/ Danish
EPA / Denmark

ciRegarding the proposal, Muta. Cat. 3; R68, Dennaaplees with
the conclusion that chloroform should be regardedenotoxic in
vivo and classified.

It has been shown by well-conducted in vivo studibst
chloroform causes CAs in the bone mar-row of raeneat the low
dose of 1.2 mg/kg (Fujie et al., 1990) and micrd&uormation in
bone marrow in mice (Shelby and Witt 1995) and &idof rats
(Robbiano et al.1988). Mechanistic in-formationigades that ar

Thanks for your support.

1

indirect mechanism might be involved which implidgsat the

on page 3.

Related to general comn

hent
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Date Country/ Comment MSCA Response to commen{ Rapporteurs’ response to
Person/Organisation/ comment
MSCA

%4

mutagenic-ity of chloroform is likely to have a @othreshold; the
available data however do not allow its iden-tifica.

Attachment: Danish comments for Chloroform - cas.no. 67-66-3

Toxicity to reproduction

C&L meeting. However the classification agreed wdgrithis
meeting was SOT RE2-H373 : may cause damage organs.

Indeed the classification STOT RE1- H372 seemsjusitfied as
the category 1 is proposed for substances that Ipawduced
significant toxicity in humans, or on the basis eMidence from
studies in experimental animals can be presumedhate the

potential to produce significant toxicity in humarisllowing

However, its origin is not cleg
as the French proposal for th
classification was alread
STOT RE1- H372 at that tim

Date Country/ Comment MSCA Response to comment Rapporteurs’ respse to
Person/Organisation/ comment
MSCA
Respiratory sensitisation
Date Country/ Comment MSCA Response to commen{  Rapporteurs’ respse to
Person/Organisation/ comment
MSCA
Other hazard classes
Date Country/ Comment MSCA Response to comment Rapporteurs’ respse to
Person/Organisation/ comment
MSCA
11/06/2010| Belgium / WolfgangSPECIFIC  TARGET  ORGAN TOXICITY-REPEATED
Marquardt / ECSA { EXPOSURE
European Chlorinated
Solvent Association | A classification STOT RE1- H372 (cause damagermsphas beenA classification STOT RE 2 is
Industry or trade proposed by the Rapporteur Member States Frani®.specified mentioned in the follow-up Based on renal and
association that this classification was agreed in Septemb@ 2luring the TG document of the TC C&L| severe nasal effects

robserved in rats and mice
iZit concentrations below
¥0.2 mg/litre/6h/day

and there is no track cefWhiCh s the cut-off
| . .

. . values given in paragraph

discussions on the CLP3 5 96 of Annex | of

classification during the
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PROPOSAL ON

Date

Country/
Person/Organisation/
MSCA

Comment

MSCA Response to commen|

Rapporteurs’ respse to
comment

repeated exposure.
If the guidance values are considered to assisthén category
classification, the NOAELs and LOAELs concerning tliver or
kidney findings in the 90-day oral or inhalatiomdies would lead
to a classification category 2. The only value wbl¢ad to a
classification category 1 is the LOAEL observedlamplin et al,
1996a and attributed to generalized atrophy of #tbmoid
turbinates. However since no information (human idiewots,
epidemiology...) suggests relevance in humans, aasification
category 2 seems more pertinent.

Attachment:  2010-06-10-COMMENTS FROM ECSA ON THE
CLASSFICATION OF CHLOROFORM

meeting. This may have beeiCLP (see table 3.9.2) th
inserted by ECB using thecriteria for STOT RE 1 -
H372 1 are met.

conversion table.
Classification in category 1 is
applicable when significant

toxic effects observed in a 90-
study

day repeated dose
conducted in experimental
animals are seen to occur at
below the guidance values

indicated in table 3.9.2 of CLP
Most of the LOAEL are below

this guidance value, 0.2 mgiL

for vapour, justifying a cat.1.

or
as

e

11/06/2010

Ireland / Health ¢

Safety Authority /
National Authority

k The Irish CA agrees with the proposed additionassifications for

human health:

Xn; 22 (Dir 67/548/EEC) or Acute Tox. 3 (CLP Reduda), and
the removal of the stated concentration limit vajue

Xi; R36 (Dir 67/548/EEC) or Eye Irrit. 2 (CLP Regtibn);

Xn; R48/20 (Dir 67/548/EEC).The Irish CA notes anemdment in
corresponding CLP classification for this endpomtAnnex VI,
from STOT RE 2 H373 to STOT RE 1 H372. Based oralrand
severe nasal effects observed in rats and miceorateatrationg
below 0.2 mg/litre/6h/day, we agree that the aatéor category 1
are met. We propose that the justification for STRH 1 could be
strengthened by making reference to the cut-ofieslin parg
3.9.2.9.6 of Annex | to CLP, since these valuesshightly different
to the cut off values under Dir 67/548/EEC for thisdpoint. We
note the amendment of the existing entry to remibne specific
concentration limit of 5% for this endpoint. We gegt that
justification for this amendment be provided in @ieH report.

Thanks for your support.
The report has been modified
proposed.

Agree with response
as
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Date Country/ Comment MSCA Response to commen{  Rapporteurs’ respse to
Person/Organisation/ comment
MSCA
Attachment: Yoshiaki Ito et al 1994
Attachments provided from:
MSCA Ireland: Yoshiaki Ito et al 1994

MSCA Denmark:
ECSA - European Chlorinated Solvent Association 2010-06-10-COMMENTSFROM ECSA ON THE CLASS FICATION OF CHLOROFORM

Danish comments for Chloroform - cas.no. 67-66-3

Annexe 1: Dr. Marzin expert opinion on chloroform genotoxicity
Annexe 2 : Dr. Mc Gregor expert opinion on chloroform genotoxicity
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