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PROPOSAL FOR HARMONISED CLASSIFICATION AND
LABELLING

Substance Namepolyhexamethylene biguanide or poly(hexamethyldngjanide hydrochloride
or PHMB

EC Number: not allocated (the substance was not notified ubilerctive 92/32/EEC)
CAS number: 27083-27-8 or 322289-58-0
Registration number (s): -

Purity: > 94.2% wi/w in dry weight

Impurities: This information is confidential and then providedconfidential part of the dossier
provided in appendix 1.

PHMB is a polymer. It is normally supplied as au@ous solution of 20% PHMB (VANTOCIL
TG). However, PHMB exists also as another techrgcadle, called solid PHMB (98% w/w PHMB
content for the typical concentration). Accordiogthe definition of a “substance” under REACHh,
the proposed entry is referring to the “pure” PHMBh a purity expressed in dry weight.

The vast majority of the studies were generatedguSiANTOCIL TG (or equivalent materials),
but some toxicological studies were also carriedwith solid PHMB. The specifications of the
substance are presented for both solid PHMB and WA@IL TG in appendix 1.

Both sources of PHMB are considered relevant tduet@ hazardous properties of the proposed
entry on “pure” PHMB. In particular, PHMB supplied aqueous solution of 20% has a slightly

lower average molecular weight than solid PHMB #mdcokinetic data show that oral absorption

increase with decreasing molecular weight fractigdkstudies by oral route were performed with

the aqueous solution of PHMB, which is considerdhtiximise internal exposure to PHMB. For

local toxicity, most tests were also available vethid PHMB.

Proposed classification based on Directive 67/543FE criteria:

Xn; R22

T+; R26

Xi; R41

Xi; R43

T; R48/23

Carc. Cat. 3; R40
N, R50/53
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Proposed classification based on CLP criteria:

Hazard statements:
Acute Tox 4 — H302
Acute Tox 1 — H330
Eye Damage 1 — H318
Skin Sens 1B — H317 according t§ ATP to CLP Regulation
STOT RE 1 — H372 (respiratory tract) (inhalation)
Carc 2 — H351 (default)
Aquatic Acute 1 - H400
Aquatic Chronic 1 - H410

Proposed labelling:

According to CLP criteria:

Pictograms: GHS05, GHS 06, GHS08, GHSO09.
Signal word: Danger
Hazard statements: H302, H330, H318, H317, H3721HB&10

According to_Directive 67/548/EEC criteria
Symbol(s): T+; N

R-phrases: R22 ; R26 ; R41 ; R43 ; R48/23 ; R4B0/&3
S-phrases: S22, S26, S36/37/39, S45, S60, S61

Proposed specific concentration limits (if any):

Under CLP, an M-factor = 10 is proposed.
[Under CLP (2° ATP), an M-factor = 10 is proposed for both acrne chronic aquatic toxicity.]

Under Directive 67/548/EEC, SCL are proposed fairenment:

Specific concentration limits :

C>2.5% N, R50/53
0.25%< C < 2.5% N, R51/53
0.025%< C <0.25% R52/53

Proposed notes (if any):

None
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JUSTIFICATION

1 IDENTITY OF THE SUBSTANCE AND PHYSICAL AND CHEMICAL
PROPERTIES

1.1 Name and other identifiers of the substance

Chemical Name: Polyhexamethylene biguanide hydosictd

EC Name: Not allocated as the substance is a polymer (thstance was not notified
under Directive 92/32/EEC)
CAS Number: 27083-27-8 and 32289-58-0

Two equivalent CAS number can be allocated depgnalinhow the polymer
is described.

CAS-No 27083-27-8 expresses the PHMB in termssadtirting monomers
(N,N"’-1,6-hexanediylbis(N’-cyanoguanidingnd 1,6-hexanediamine).
CAS-No 32289-58-0 expresses the PHMB as the redgyitdymer.

IUPAC Name: Polyhexamethylene biguanide hydroctori

1.2 Composition of the substance

Chemical Name: Polyhexamethylene biguanide hydositd

EC Number: Not allocated as the substance is a polymer (thstance was not
notified under Directive 92/32/EEC)

CAS Number: 27083-27-8 and 32289-58-0.

IUPAC Name: Polyhexamethylene biguanide hydroctiori

Molecular Formula: (CgH17N5)n.NHCI , N=1-40
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Structural Formula:

x/ C N H NH

H,  H L
H.C 2
2N

\
C
L H, ~T~Xx
n
H2
Where X = N /C\ /NHZ.HCI
C C
HZ H2
Or X =
\C/ \C/ \CN
HZ HZ
NH
_ Hz H
OrX= ~_C_ N NH, .HCI
c c W
HZ HZ

NH

Where n = 1 to 40 and average molecular weight corresponds to n = 10 - 13

Information on impurities is confidential and therovided in a confidential part of the dossier in
appendix 1.
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Physico-chemical properties

REACH ref | Property Value [enter
Annex, § comment/reference or
delete column]
Vil, 7.1 Physical state at 20°C and Off white to pale yellow powder | Sudworth, 2002
101.3 KPa with strong ammonia smell.
VI, 7.2 Melting 78.9-136.3°C Bannon, 2008
VIl, 7.3 Boiling point The substance decomposes at 2Q5Field, 1991
210°C before boiling
ViIl, 7.4 Relative density 1.20 £ 0.0025 (20°C £ h Sudworth, 2002
VI, 7.5 Vapour pressure 1.32x 10 Pa (20°C) Chang, 2008
4.11 x 10 Pa (25°C)
Vil, 7.6 Surface tension 68.5 £ 0.6 mN/m Schofield, 2007
temperature: 25 + 0.5°C
VI, 7.7 Water solubility 41% wiw £ 1% Sudworth, 2002
~ 700 g/L
temperature: 25 + 1°C
Vil, 7.8 Partition coefficient n- Log Pyw = -2.3 (experimentally Bowhill, 2007
octanol/water (log value) estimated)
temperature: 25°C ; pH: 7.4
VIl, 7.10 Flammability Not flammable Schofield, Z2D0
Vil, 7.11 Explosive properties Not explosive Scleddi 2007.
VIl, 7.12 Self-ignition temperature No Ignition Below 400°C (Upper | schofield, 2007.
Limit of Test)
VIl, 7.13 Oxidising properties Not oxidising Schelfi, 2007
Xl, 7.16 Dissociation constant pKa=4.19 at 25°C Field, 1991
Reactivity towards container | Experience in use indicates no | Field, 1991
material reactivity with container materials
Thermal stability Onset of Decomposition: 205 {orje|d, 1991
210°C
Solubility in organic solvents | Methanol : 41% w/w +1% at 25 %| Field, 1991
1°C
Ethanol : 0.5% w/w + 0.08% at 25
+1°C
Acetone: 2.7 ppm at 22°C
Dichloromethane: 0.2 ppm at 22°C
Ethyl Acetate : = 0.1 ppm at 22°C
Toluene: 0.2 ppm at 22°C
n-hexane: 0.1 ppm at 22°C
Acetonitrile: 0.8 ppm at 22°C

Table 1: Summary of physico- chemical properties
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2 MANUFACTURE AND USES

Not relevant for this dossier.

3 CLASSIFICATION AND LABELLING

3.1 Classification in Annex | of Directive 67/548/EEC
PHMB is not classified according to Annex | of Ditiwe 67/548/EEC or to Annex VI of CLP Regulation.

3.2 Self classification(s)

Two different classifications were proposed by tlifferent notifiers in the scope of the Biocidal
Product Directive (98/8/CE). However, only one wasling with solid PHMB:

Xn; R22
Xi; R37/38
Xi; R41
Xi; R43
N ; R50/53
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4 ENVIRONMENTAL FATE PROPERTIES
4.1 Degradation
4.1.1 Stability

4.1.1.1 Hydrolysis

Hydrolysis study following the OECD guideline 11rel{ability = 1) was performed with pH 4, 7 and© a
50°C as a preliminary studypgdworth, 2006. Less than 10% hydrolysis was found after 5 daysll
pHs tested Consequentlyaccording to the OECD guideline 111, PHMB is coased to be hydrolytically
stable.

4.1.1.2 Photolysis

According to OECD guideline 316, direct photolysa be an important dissipation pathway for
some chemical pollutants that exhibit significaght absorption above the 290 nm cutoff of solar
irradiation at the earth’s surface and as PHMB giigmm spectra maximum was not found in
visible wavelength, PHMB could be considered likennphotodegradable. No valid study
concerning this endpoint is available.

4.1.2 Biodegradation
4.1.2.1 Biodegradation estimation

4.1.2.2 Screening tests

A ready biodegradatiotestwas performed according to OECD guideline 30LBng and
Roberts, 1994 reliability = 2) The biodegradation afvo concentrations ot*C-PHMB (0.1 and
1.0 mg .%) was investigated antdCO, emission as mineralization was measured for 98.dBye
inoculum came from a secondary effluent. Comparing the NOEC value reported for
microorganisms (section 7.4.1, NOEC=12 mg PHMB, Ilthese tested concentrations should
therefore not be toxic for microorganisms. Aft& @ays, only 3.8% of PHMB is mineralised to
CQ;, thus this substance is considerechas readily biodegradablein the strict terms of OECD
301B guideline.

Mineralisation in seawater was alswestigated(Mac Lean et al., 2005a reliability = 2).
After 56 days, at concentrations of 1 and 0.1 mg/BH™, 2.6% and 10.1% COmineralisation
was observed respectively. For the highest conatoit, some evidence of toxicity was noticed
and could explain the lower level of mineralisation

4.1.2.3 Simulation tests

A simulation test according to OECD 303A guidelifneliability = 2) was conducted to
investigate PHMB degradation in conditions imitgtim domestic sewage treatment plant
(MacLean et al., 20058. For up to 144 days;C-PHMB degradation was tested continuously into
a system which was allowed to reach a steady statetivity, and total radioactivity in the efflugn
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waste solids and CQtraps monitored and analysekhe vessels were inoculated with domestic
activated sewage sludge (total filterable solid3 8@y I') and dosed initially with a nominafc-
PHMB concentration of 5Qg I* for 53 days. Following this period, the unit wdssed at
increasing nominal concentrations of 150, 250 ab@iyfg I for a further 14 days, 14 days and 63
days, respectively. Overall, during the 144 dayiqugr<1% of the applied radioactivity was
evolved as'CO,. 18% of the applied radioactivity was measurethinaqueous effluent, and the
residual 82% was sorbed onto the sludge biomaseldre, under conditions which more closely
simulate the actual conditions in a Sewage TreatrR&Emt, PHMB is very slightly mineralized to
CO,. The water discharge observed is caused only bydifivation of PHMB distribution related
to its property of adsorption leading to an accwtiah of this active substance in activated sludges
(Gilbert et al., 2009. ). The discrepancy between the log Pow valug)-&nd the ability of PHMB
for strong sorption could be explained by the rati this substance. Indeed, PHMB is a cation
and the value of the experimental partition coedfit Log Pow is out of the domain for the logKoc
calculation §abljic & Gisten, 1995

4.1.3 Summary and discussion of persistence

According to the criteria for degradation in theédance to Regulation EC n° 1272/2008 on
CLP, PHMB was found to be not readily biodegradaild slight rates ahineralizationwere found
in water (see Table 2). This substance is a mixtdirpolymers and biodegradation of polymers
cannot be evaluated only regarding mineralizatiBnen if mineralization rates are low, a
transformation of PHMB might occur in water andl soid the whole process of transformation,
primary degradation as well as mineralization, $thdne taken into account. The biotic degradation
of polymers includes several steps (biodeteriomati@epolymerisation, assimilation and
mineralisation) and the process can stop at eagfe giroducing metabolites which might be more
or less toxic than PHMB or modifying the chemicatdbution of these polymers. Therefore,
studying primary biodegradation is found to be cboaped due to a limited feasibility for
extraction, separation and analysis of PHMB polynédeverthelessQ’'Malley et al. (2006)
assessed the biodegradability of end-groups of PHMBg a reductive approach with model
compounds representing the three possible end-gifupsMB. Bacteria were screened for growth
at the expense of each model compound (at non#ohjbconcentrations) as sole nitrogen source.
Several bacteria were shown to utilise amine ongliiae end-groups, although the cyanoguanidine
end-group remained unexploited and seemed to kmcieant. However, if PHMB degradation
should proceed via a progressive degradation frloenends of the molecules, the presence of
cyanoguanidine end-groups may inhibit biodegradatior at least a fraction of the PHMB
molecules within heterogeneous mixture. Furtherm@#lalley et al. (2007) showed that even
with selected and adapted strains, in laboratongitions and enriched medium, the biodegradation
of PHMB reached only 29 % after 35 days confirmthgt PHMB is not easily and weakly
biodegradable.
Following the CLP criteria , PHMB is considered napidly degradable as the level of degradation
based on carbondioxide generation did not reaclb@®& of the theoretical maximum within the 10
days window.
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4.2 Environmental distribution

4.2.1 Adsorption/desorption

Not relevant for this type of dossier
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Table 4.2: Biodegradation of PHMB

Reference Inoculum Degradation
Guideline / Test tvpe Test Additional | Test substance )
Test method YP€ | parameter | Type | Concen- | AdaP- | supstrate | concentr. | Incubation Rate
tration tation period [%]
PHMB: Aerobic
biodegradation in wate Aerobic 14CO2 Secondary| 0.Lor 11'0 3.8 % mineralisation
OECD 301B : N/A No No mg C " as 99 days
(Long and Roberts, ready evolution effluent
1994) PHMB
PHMB: Biodegradability 0.1orl.0
in seawater 4co, mg 't . o
(Mac Lean et al OECD 306 seawater evolution Seawater N/A No No equivalent to 56 days 10.1% mineralisation
2005) ’ 0.05 or 0.5 mg
crt
PHMB: Aerobic sewage _ <1% mineralisation
treatment simulation an S co, Alc(t;vatedd Suspended Distribution:
chronic toxicity of Ewage | eyolution | S'U0ge an . - :
tronted offluent to | OECD303A | treatment repryp | TESh solids | No No 0.5mgt 144 days | 18% d'SCQf?Lgfrﬂ in aqueo
Daphnia madna simulation : settled | 903 mg1*
ap d removal | gsepage 82% sorbed to sludge
(MacLean et al, 2005) biomass
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4.2.2 Volatilisation

Not relevant for this type of dossier

4.2.3 Distribution modelling

No relevant data available.
4.3 Bioaccumulation
4.3.1 Aquatic bioaccumulation

4.3.1.1 Bioaccumulation estimation
Based on its log Kow = -2.3 no concern over anyepiial for bioaccumulation could be concluded.

Furthermore, the low Kow, the high molecular weiggfHMB>700 g/mol) may indicate the substance
unlikely to bioaccumulate.

4.3.1.2 Measured bioaccumulation data

No relevant data available

4.3.2 Terrestrial bioaccumulation

Not relevant for this type of dossier

4.3.3 Summary and discussion of bioaccumulation

See 4.3.1.1

4.4 Secondary poisoning

Not relevant for this type of dossier
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5 HUMAN HEALTH HAZARD ASSESSMENT

5.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

PHMB is poorly absorbed by oral route with an apson rate around 4%. Three days after
administration of a single dose in water or in f@#2 to 7.8% of PHMB has been excreted in urine
and 0.2 to 1.3% is detected in the carcass with liler and kidneys having the highest
concentrations. The highest oral absorption andauyi excretion are observed when animals are
given a low molecular fraction of PHMB. A study tvitannulated rats found that only 0.2% of
administered PHMB was excreted in bileythgoe, 1995a and 1995bpurity: 20% in aqueous
solution).

In vitro, a low dermal absorption of PHMB has been measorechuman epidermis either at
ambient temperature (0.021 to 0.146% of the dose al@sorbed after 96h depending on the
solution concentration)Jlowes, 1996 purity: 20.2% in aqueous solution) or at 40°@MT% after
24h) Clowes, 1998purity: 20.2% in aqueous solution).

5.2 Acute toxicity

5.2.1 Acute toxicity: oral

In a first study, eight groups of 5 male and 5 fesmats were fasted for 16-20 hours and then given
various doses of a 20% aqueous solution of PHMBckson, 1979) The test article was
administered by stomach tube and the animals wesereed for 14 days. A standard volume of 10
ml/kg was dosed to each animal. The study is cens@lequivalent to an OECD 420 study with the
deficiency that animals were not subjected to gnexsopsy.

Clinical signs of toxicity, present in all groupsere salivation, lacrymation, piloerection and in
isolated cases, a subdued appearance. Thesealgignst persist beyond day 7 or 8 of the study.
The oral LDy of the 20% aqueous solution is 2.7 g/kg in males 25 g/kg in females, equivalent
to 549 mg PHMB/kg in males or 501 mg PHMB/kg in tdes.

In another acute oral study, a total of 6 femalenals were dosed individually in sequence
(Driscoll, 20033. All animals were dosed once only by gavage,asedevels of 2000 or 550 mg
PHMB /kg. The test material was administered gra#l a solution of the solid material dissolved
in distilled water. All surviving animals were aged for 14 days post-dose. The study was
performed according to guideline OECD 425 and GLP.

All three animals treated with 2000 mg/kg were foudead during the day of dosing or one day
after dosing. No deaths were noted at a dose &30 mg/kg.

Hunched posture and pilo-erection were noted imiPnals treated with 2000 mg/kg just after
dosing. Signs of systemic toxicity also noted ¥ d#ter dosing in 1 animal treated with 2000
mg/kg were lethargy, ataxia, decreased respiratig, laboured respiration, ptosis and tiptoe gait.
There were no signs of systemic toxicity noted minreals treated with 550 mg/kg. The surviving
animals showed expected gains in bodyweight over study period. Abnormalities noted at
necropsy of animals that died during the study weaemorrhagic or abnormally red lung, dark
liver, dark kidneys, haemorrhage or sloughing efghastric mucosa, sloughing of the non-glandular
epithelium of the stomach and haemorrhage of thelsnmestine. No abnormalities were noted at
necropsy in animals that survived through the lytatsservation period.

The acute oral LB is 1049 mg PHMB/kg.
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5.2.2 Acute toxicity: inhalation
No acute inhalation study is available on PHMB.

However, a 28-day inhalation studZdgrney, 1976 provides information that is relevant to
evaluate acute toxicity of PHMB by respiratory muthe study was performed before adoption of
guidelines and its interpretation was limited bppreporting (see 5.5.2).

SPF albino rats (4/sex/group) were exposed to athwwes containing respirable particles of

PHMB (prepared from aqueous solution of PHMB 20%%aentrations expressed as concentrations
of respirable particles with mass mean diameterpmj at concentrations of 26, 12.5, 2.75, 0.25
and 0.025ug/L PHMB for 6 hours per day for 5 days a week,tfoee weeks, snout-only.

In the high dose group, very severe nasal irriteiod marked dyspnoea were noted ante-mortem,
only a single exposure was possible and all treettddied within 24 hours of first exposure. The
concentration of 12.5 pg/L respirable particlesvptbparticularly toxic. Severe nasal irritatiordan
dyspnoea were evident and all rats died followimg tourth exposure period. Mortality was also
observed at 2.75ug/L, where 3 males and 1 fematkdliring or after the sixth exposure.

The LGy can therefore be estimated, on the basis of ldvateilable data, as smaller than 26ug/L
for a single 6 hour exposure to rats.

NOTE: In August 2011, CEFIC requested RAC to comsalset of studies from 1999 not submitted
during the public consultation. One study on aduatelation (Kilgour, 1999) was considered
potentially relevant. A summary of the acute intiala study is presented here: In an acute
inhalation studyKilgour, 1999) on a formulation containing 20.6 (% w/w) PHMB ( bwith no
information on the non-active ingredients), AlpkiSE rats (five/sex) were exposed by nose-only
for 4 hours to a single dose of 1.76 mg/l of therfalation, which corresponds to 0.36 mg/l of
PHMB (mass medium aerodynamic diameters were D.§th with a geometric standard deviation
of 2 um). (Arch Chemicals, subsequently submitteches unclear information on the non-active
ingredients: 14% EDTA, 27% propylene (?) and wat€hree hours after the exposure one male
died (out of ten animals in total). All females amibst males demonstrated respiratory stress
including breathing irregularities and abnormabpiesgtory noise. Red mottled lungs were found in
the dead male, as well as two other males on dajt i$not possible to establish an 4¢Gor the
formulation or for PHMB based on this study, butauld be estimated to be higher than 0.36 mg/I
for PHMB.

5.2.3 Acute toxicity: dermal

A summary of the main results on acute toxicityP6fMB by dermal route is provided in Table 3.
No classification is proposed for this route simmedata are available to demonstrate that acute
toxicity range estimate 2000 mg/kg.

Table 3: Summary of PHMB acute dermal toxicity studes

Route Method Species Dose Levels Value Reference
Guideline Strain Duration of Exposure LD50 or LC50
Sex
no/group
Dermal | OECD 402 Rat; 5000 mg/kg (purity 96%) > 5000 mg/kg (no| priscoll, 2003¢
. mortality, signs of
Test substance]:
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Route Method Species Dose Levels Value Reference
Guideline Strain Duration of Exposure LD50 or LC50
Sex
no/group
solid PHMB 5/sex/group irritation)
(96%)
Dermal | OECD 402 Rat; 400 mg/kg > 400 mg/kg (N0 | Richeux, 2002a
Test substance:5/sex/group ;r;orr]tsa;hty or clinical
20% aqueous 9
solution PHMB

5.2.4 Summary and discussion of acute toxicity

No acute inhalation study is available on PHMB. lewer, results from a 28-day study on PHMB
as liquid aerosol (Carney, 1976), in which monalitas observed after a single exposure, showed
that LG is estimated to be less than 26ug/L for a 6 hoposure to rats. Extrapolation of this
result to a 4-hour period can be made as recommndeinddr/CSA section R7.4.4.1 (ECHA, 2008)
using a modification of Haber’s law {@&=k). Asn value is not available in the literature for PHMB
and extrapolation is made to a shorter durationefaudt value of n=3 is used. The resulting
estimated LG for a 4-hour exposure is 0.030 mg/l and warrantsaasificationT+; R26 (CLP
Acute Tox 1 — H330).

In August 2011, CEFIC requested RAC to consideaaute inhalation study (Kilgour, 1999). It is
not possible to establish an §f3or the formulation or for PHMB based on this stubdut it could
be estimated to be higher than 0.36 mg/I for PHMB.

RAC cannot explain with certainty the dissimilasuits of both tests. Possible reasons could be the
use of different rat strains, different vehiclesl éime generally few animals used in these studies.

For this reason and in line with the CLP guidarRAC is of the opinion that the lowest value
should be the basis for classification and theeefwncludes that a classificatidr; R26 (CLP
Acute Tox 1 — H330) is warranted based on the te$udm the study by Carney (1976).

For comparison, criteria for this level of classdiion are:
LCso for aerosols or particulates0.25 mg/l/4h according to the DSD (T+; R26)
and for inhalation (mist) L& < 0.05 mg/l according to CLP (Acute Tox 1 — H330).

As presented above, acute toxicity of PHMB has [@ssessed by oral route in one study on a 20%
solution of PHMB and in one study on pure PHMB iolic form (dissolved in water for
administration), which are summarised in Table 4.

Table 4: Summary of PHMB acute oral toxicity studies

Route Method Species Dose Levels Value Reference
Guideline Strain Duration of Exposure LD50 or LC50
Sex
no/group
Oral Equivalentto |Rat, 700, 1000, 1500, 2000, 250pMales 549 mg Jackson, 1979
OECD 420. 5/sex/group 3000, 3500, and 5000 mg/kgPHMB/Kg;
of a 20% aqueous solution gfFemales
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Route Method Species Dose Levels Value Reference
Guideline Strain Duration of Exposure LD50 or LC50
Sex
no/group
Test substance: PHMB 501 mg PHMB/kg
20% aqueous
solution PHMB
Oral US EPA Rat; Females; | 550 or 2000 mg/kg; 1049 mg/kg Driscoll. 2003a
870.1100 ’
3/group
OECD 425
Test substance|:
solid PHMB
(96%)

Both studies by oral route indicate a moderate eatoicity with LDsg between 500 and 1000
mg/kg in rats. RAC concludes that PHMB meets thiea for classification in Acute Tox 4 —
H302 (CLP Regulation (300 mg/kgLDso < 2000 mg/kg) and as Xn; R 22 (200 mg&d-Dso <
2000 mg/kQ).

By dermal route, no mortality is induced by PHMB reits at doses up to 5000 mg/kg and no
classification is warranted.

53 [rritation

5.3.1 Skin

A summary of the main results on skin irritationRIMIMB is provided in Table 5. The three studies
with guideline conformity to OECD TG 404 were giveriority and their mean values for erythema
oedema were below 2.3 . Thus, no classificatioprigposed for skin irritation based on data
available for pure PHMB.

Table 5: Summary of PHMB skin irritation animal studies

Species| Method Average score Reve | Result Reference
Guideline 24, 48,72 h rsibil
ity
Erythema Oedema
Rabbit | Study Average score | Slight to moderatg Yes. |\well defined to moderate Jackson,
(duration of and 1.8 for hours.Average hours. This had subsided

exposure was
24 hours).

Test substance
20% aqueous
solution PHMB

abraded skin.

score was 0.5 for
intact skin and 0.8
for abraded skin

slightly at 72 hours. Average
score was 2.3 for intact skin
and 2. for abraded skin. Slig
to moderate oedema was

observed in all animals except

one at 24 hours, but all signs

Nt

of oedema subsided by 72
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Species|

Method
Guideline

Average score
24,48,72h

Erythema

Oedema

Reve
rsibil
ity

Result

Reference

hours. By day 21 of the study

there signs of scabbing and
healing at the site of the
abrasions.

Rabbit

OECD 404

Test substance
solid PHMB
(96%)

1.0

0.2

Yes.

There was no evidence of sk
irritation following exposures
of 3 minutes or 1 hour.

After the 4 hour exposure the
primary irritation index was
1.0. The mean 24-48-72h
value for either erythema ang
eschar formation or oedema
formation calculated for each
animal tested is 1 or less.

Following the 4-hour exposure

well-defined erythema was
noted at one treated skin site
with very slight erythema at 2
treated skin sites 1 and 24
hours after patch removal.
Very slight erythema was
noted at all treated skin sites
the 48-hour observation and
persisted at 1 treated skin sit
at the 72-hour observation.

Slight oedema was noted at 1

treated skin site 1 hour after

patch removal with very slight
oedema at the 24 and 48-hour

observation.

11%

iDriscoll,
2003d

at

There was no skin reaction at 7

days.

Rabbit

OCDE 404

Test substance
20% aqueous
solution PHMB

2.0

0.0

Yes

24 hours after application
moderate erythema was
observed on the treated area

Richeux,
2008
of

all three animals. The reaction

was completely reversible
between day 6 and 8.

No oedema was observed.

Rabbit

OCDE 404

Test substance
solid PHMB
(96%)

No erythema or oedema
observed at 1, 24, 48 or 72
hours.

Richeux,
2008a,
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5.3.2 Eye

PHMB, as the solid material, was instilled into the of 1 rabbit at a volume of 0.1 nidr{scoll,
2003H. The material was placed into the conjunctivat ®f the right eye, formed by gently
pulling the lower lid away from the eyeball. Thpper and lower eyelids were held together for
about 1 second immediately after treatment. Assesspf irritation was noted at 1 hour, 24 hours,
48 hours, 72 hours, 7 days, 14 days, and 21 ddyessiudy was performed according to guideline
OECD 405 and GLP.

Dulling of the normal lustre of the cornea was doie the treated eye 1 hour after treatment.
Scattered or diffuse corneal opacity was notedhm treated eye at the 24, 48, and 72-hour
observations. Opalescent opacity was noted oveoappately ¥z the cornea of the treated eye with
translucent corneal opacity in the remaining atethe 7-day observation. Opalescent opacity was
noted over approximately %2 of the cornea of thaté® eye with scattered or diffuse corneal
opacity in the remaining area at the 14- and 21alaservation. Vascularisation, generalised in
growth of vessels for approximately 2 mm, was natethe treated eye at the 7, 14- and 21-day
observations.

Iridal inflammation was noted in the treated eykolr after treatment and at the 24, 48, and 72-
hour time periods and at the 7 and 14-day timeogsri Minimal conjunctival irritation was noted
at the 21-day time period.

Severity scores are reported in Table 6 below.

Page 20 sur 77



ANNEX 1 — BACKGROUND DOCUMENT TO RAC OPINION ON -HMVB

Table 6: Individual Scores for Ocular Irritation

Rabbit Number 95 Male
and Sex

Initial Pain Reaction = 2
Time after 1h 24 h 48 h 72 h 7d 14 d 21 ¢
Treatment
Cornea:
- opacity degree| 0d 1 1 1 3*V 3V 2V+
- area covered 3 3 3 3 2 2 2
Iris 1 1 1 1 1 1 0
Conjunctivae:
- redness 2 2P 2P 2P 2P 2P 1
- chemosis 2 3 3 3 2 2 1
- discharge 3 3 3 3 2 2 1

d — Dulling of the normal lustre of the cornea

* - Grade 3 opacity over approximately %2 of thenaar with grade 2 opacity in the remaining area
V — Vascularisation, generalised ingrowth of ves$et approximately 2 mm

° — Grade 3 opacity over approximately ¥ of the earwith grade 1 opacity in the remaining area
V+ - Vascularisation, ingrowth of vessels for appneately 5 to 6 mm

P — Pale appearance of the nictating membrane

Translucent corneal opacity, minimal conjunctivaitation and vascularisation were noted in the
treated eye at the 21-day observation and weradamesl to be irreversible.

In another studyRicheux, 2008, PHMB supplied as powder (purity 99.6%) was ifediinto the
eye of one New-Zealand rabbit at the dose of 0.1g.

At the conjunctival level, a moderate redness wasd 1 hour after instillation and still noted la t
end of the observation at day 7. It was associatdtdan important chemosis noted 24 hours after
instillation and still noted at the end of the atva¢ion. At the corneal level, a moderate opaciasw
registered 1 hour after instillation and still pres at the end of the observation. At the iris leve
congestion was registered from tH8 @ay of the test and persisted until the end obthservation.
An ulceration of the nictating membrane and thenearwas noted from thé' tlay of the test. This
lesion persisted for at least 72 hours.

Taking into account the severity of the reactidhs, study was stopped at day 7 in accordance with
the principles of animal welfare and additionalnaals were not treated.

Severity scores are reported in Table 7 below.
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Table 7:

5.3.3

No specific study available. See acute toxicityirihyalation in 5.2.2.

5.3.4 Summary and discussion of irritation

Scores for Ocular Irritation

Rabbit Number and Sex A9033

Time after Treatment 24 h 48 h 72 h Mean
Cornea opacity 2 2 2 2
Iris 1 1 1 1
Conjunctivae:

- redness 3 2 2 2.3

- chemosis 3 3 3 3

Respiratory tract

Main results presented above for eye irritationraported in Table 8 below.

Table 8: Summary of PHMB eye irritation animal studies

Species| Method Average score 24, 48, 72 h Reversi- | Result Reference
Cornea | lIris Conjunctiva bility
Redness | Chemosis
Rabbit UOSEEFI?A405; 24h-1|24h-1 |24h-2 |24h-3 No. Solid PHMB Driscoll,
OPPTS 48h—-1148h—-1 |48h-2 |48h-3 produced irreversiblg 2003b
870.2400 ocular damage and
' 72h-1|72h-1 |72h-2 |72h-3 was considered to bg
Test corrosive to the rabbit
substance: eye.
solid PHMB
Rabbit | OCDE 405 |2 1 2.3 3.0 No (at |An ulceration of the Richeux
day 7) nictating membrang 008b '
Test and the cornea w4€
substance: noted from the % day
solid PHMB of the test. This lesioh
persisted for at leagt
72 hours.
Taking into account
the severity of the
reactions, the study
was stopped at day 7.
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In an eye irritation study performed according tidgline OECD 405, translucent corneal opacity,
minimal conjunctival irritation and vascularisatiarere noted in the treated eye of a rabbit at the
21-day observation; effects were irreversible.

In a second test, effects were observed on comgand conjunctiva. Persistence and severity of
the effect lead to cessation of the study at daylgeration of the nictating membrane and the
cornea was also noted from thiiéday of the test and persisted for at least 72shour

The solid technical PHMB is therefore considered¢oseverely irritant to the rabbit eye due to
irreversibility of effects and classificatiofi; R41 is warranted (CLP Eye damage 1 — H318).

No classification is required for skin or respirgtaritation.
5.4 Sensitisation
5.4.1 Skin

5.4.1.1 Animal data

Several animal studies are available and are destibelow. For each study, an evaluation of
PHMB potency under the test condition was perforineatccordance with section 3.4.2 of the CLP
guidance.

The sensitisation potential of a 20.2% aqueoustisollof PHMB was assessed in guinea pigs
(Duerden, 1993. The study was performed according to OECD Ginde#06 and based on the
method described by Magnusson and Kligman (Alle@pnitact Dermatitis in the Guinea Pig. Pub
Thomas, USA. 1970). Intradermal induction was pented with 0.06% PHMB in deionised water
and Freund’'s complete adjuvant and topical indactidth a neat preparation of the test article
(20.2% PHMB). The sensitisation response of thenals was determined 24 and 48 hours after
challenge by assessing the degree of erythema.

Following challenge with the neat test sample (Z0RPHMB), scattered mild redness or moderate
diffuse redness was observed in the 18/20 of testas at 24h and 16/20 at 48h (average scores of
1.4 at 24h and 1.2 at 48h). Scattered mild rednessobserved in 4/10 of the control animals at
24h and 2/10 at 48h. The net frequency of respahsth was 50%. Under this test condition,
PHMB should be considered as a strong sensitiser.

Following challenge with a 6% (w/v) PHMB in deioadswater, scattered mild redness or moderate
diffuse redness was observed in 5/20 test aniataé®gh and 2/20 at 48h (average scores of 0.3 at
24h and 0.1 at 48h) and scattered mild rednesobserved only in 1 of the ten control animals at
24h. The net frequency of response at 24h was 15%er this test condition, PHMB should not
be considered as a skin sensitiser according $sitilzation criteria.

In the positive control group, challenge of prewlyuinduced guinea pigs with a 3% wiv
preparation of 2-mercaptobenzothiazole elicitett@ng skin sensitisation response.

In Jackson, 1980b a test according to Magnusson and Kligman wasopsaed on an agueous
solution of 20% PHMB. The protocol was consistethWDECD guideline 406 except that no SLS
was applied during induction although no signs mitation during induction were reported.
Intradermal induction was performed with 0.2% PHMBdeionised water and Freund’s complete
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adjuvant and topical induction with a neat preparaof the test article (20.2% PHMB). Challenge
was performed with the neat test sample (20.2% PHMB

Challenge of test and control guinea pigs resuttesigns of mild to moderate erythema in 14 out of
20 test animals and mild erythema in 1 out of 8trd® at 24 hours (net frequency of response of
57.5%). At 48 hours mild to moderate erythema wasent in 15 out of 20 test animals and mild
erythema was still present in 1 control animal (fnequency of response of 62.5%). Although 1
control showed signs of skin irritation, the tesataerial should be considered as having caused
moderate to strong skin sensitisation under thelitions of this study.

Jackson, 1980balso evaluated the sensitising potential of PHMBxiBuehler test. The protocol
was consistent with OECD guideline 406 except tmy 10 animals were included in the treated
group whereas 20 are recommended and inductioreguoe was repeated 10 times over 3 weeks.
Induction and challenge were performed with 2% PHiMBvater and re-challenge was performed
with aqueous solutions of 4, 2 or 0.2% PHMB.

Challenge resulted in signs of faint erythema iwu6 of 10 test animals at 48 hours but there were
no signs of erythema in any of the control anim@lst frequency of response of 60%; strong
potency). Rechallenge with a 4% solution of PHMButeed in faint to moderate erythema in 8 out
of 9 test animals and 3 out of 10 controls (negjdiency of response of 59%; moderate potency).
Rechallenge with a 2% solution of PHMB resultedaimt erythema in 3 out of 10 test animals, but
not in controls (net frequency of response of 3M86derate potency). Rechallenge with a 0.2%
solution of PHMB did not cause an erytematous resean either test or control animals. In
conclusion, a 2% solution of PHMB is a moderatsttong sensitiser to guinea pig skin under the
conditions of the study.

In a further study Jackson et al., 19833 the effect of variation in induction concentratiof
"PHMB on skin sensitisation in the guinea pig wasl®d according to the Buehler method. The
protocol was consistent with OECD guideline 406egtc¢hat only 10 animals were included in the
treated groups whereas 20 are recommended ant¢hthattion procedure was repeated 10 times
over 3 weeks.

Main results in the various test conditions wereeg®rted in Table 9 below.

Table 9: Response to PHMB in Jacksost al., 1983a

Induction Challenge Re- Response in Response in Net Potency
Conc. Conc. challenge | test animals | control response
conc. animals
0.3% 0.3% - 0.15% |- 0/10 0/10 0% Not sensitising
0.075% - 0.03%
0.8% 0.8% - 0.4% |- 0/10 0/10 0% Not sensitising
0.2% - 0.08%
1.3% 1.3% - 0.65% r- 0/10 0/10 0% Not sensitising
0.325% - 0.13%
1.8% 1.8% - 0.9% - 0/10 0/10 0% Not sensitising
0.45% - 0.18 %
2.0% 2.0% - 1/10 0/10 10% Not sensitising
2.0% 0/10 0/10 0% Not sensitising
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15% 6/10 0/10 60% Strong

1.2% 1.2% - 0/10 0/10 0% Not sensitising
1.2% 0/10 0/10 0% Not sensitising
15% 3/10 0/10 30% Moderate

5% 15% - 6/8 0/10 75% Strong
2% 6/8 0/10 75% Strong
1.2% 4/8 0/10 50% Moderate

It was concluded that PHMB is a moderate to streegsitiser to the skin of guinea pigs above
induction concentration of 1.2% under the condgiohthis study.

Jackson, 1983kalso investigated possible cross-reactivity whtomhexidine gluconate in a study
performed according to Magnusson and Kligman methbe protocol was consistent with OECD
guideline 406 except that no SLS was applied dunmyction although no signs of irritation
during induction were reported. Intradermal indoctivas performed with 0.25% PHMB in water
and topical induction with 20% PHMB. Challenge warformed with 20% PHMB or various
concentration of chlorohexidine gluconate.

Challenge of test and control guinea pigs with ZBRMB resulted in signs of irritation in 8 out of
20 test animals and in 3 out of 8 control animailst frequency of response of 2.5%). No cross-
reactivity with chlorohexidine gluconate was obselvRe-challenge with 20% PHMB resulted in
response in 3 out of 20 test animals (net frequehcgsponse of 15%). Under the conditions of the
study PHMB was not considered to be a skin seasitiscording to classification criteria.

Another Guinea Pig Maximisation Test was perforraedording to guideline OECD 406 and GLP
(Richeux, 2002% on 20% aqueous PHMB diluted in physiological rsalilntradermal induction
was performed with 0.15% PHMB and topical inductiath 20% PHMB. Challenge was
performed with 20% or 10% PHMB.

24 hours after challenge moderate erythema wasnaisen one animal out of 10 at the 20%
challenge treatment site (net frequency of respon4€%) and for one animal out of 10 at the 10%
concentration site in the test group (net frequernfcsesponse of 10%). No reactions were evident
in the control group. 48 hours after challenge matteerythema was observed in one animal at the
10% treatment site in the test group (net frequariagsponse of 10%). No reactions were evident
in the control group. Under the conditions of teisidy, PHMB is not considered as a dermal
sensitiser according to classification criteria.

5.4.1.2 Human data

Two studies have been conducted using human va@wmnteo assess the potential for skin
sensitisation of PHMB.

In the first Hink, 1976) the capacity of PHMB to cause light induced ddrogicity was assessed
in a human volunteer study using an adaptatiorhefreépeat insult patch test (RIPT)procedure of
Draize. A group of 26 volunteers were exposed 20% aqueous solution of PHMB diluted further
in water (1% v/v PHMB) dosed three times per wemk3 or 4 consecutive weeks (giving a total
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number of applications of 9 or 12). Exposure wasrteans of a skin patch moistened with 0.4ml
of test solution applied to the upper arm. To iaseethe skin penetrating properties of the sample,
sodium lauryl sulphate was added to the solutiongrovide a final concentration of 0.01% in the
patch solutions.The patches were applied at noon and removed 24s haiter application.
Immediately after patch removal the test site waposed to natural sunlight for one hour.
Additionally, a challenge application was made 6Gekee after the initial exposure and the skin
assessed 48 and 96 hours following application.

During induction there was no evidence of skirtation except for 1 individual who had a definite
erythema following the @ and %' applications and minimal erythema following tH& @&nd the 6
through the 1% application. No reaction was observed furtherhallenge exposure and under the
conditions of this study PHMD did not elicit seisation at a topical dose of 1%.

In a second studySgnith, 1981 the human skin sensitisation potential of dilnaf PHMB has
been assessed in a total of 191 human subjectS3geanels. Volunteers were exposed to aqueous
solutions of PHMB three times per week for a totainber of applications of 10. Exposure was by
means of a skin patch moistened with 0.5ml ofgekition applied to the upper arm.

A preliminary panel of 49 subjects was exposedrduinduction at 2% PHMB for the 6 first
patches. Due to low level of irritation, exposuegdl was increased to 4% for the 3 next patches.
On the appearance of symptoms of skin sensitisatiannumber of subjects, the concentration was
reduced to 2% for the remainder of the inductiottipes of this panel. At challenge, 8 subjects out
49 (16%) elicited skin reactions at 2% PHMB, 7 oti49 (14%) at 1% and 0.5% PHMB and 2
(4%) subjects gave weak reactions at 0.1% PHMB.

In the main panel 114 subjects were exposed to A¥BPduring induction as a first result of the
irritation level from the preliminary panel. As tmimber of cases of reactions increased in the
preliminary panel, the concentration was decrease2ps from the # patch until the end of the
induction phase. At challenge the concentratiormseh were 0.5%, 0.2%, 0.1% and 0.05% in view
of the result of the preliminary panel. 18 subjemts 114 (16%) elicited skin reactions at 0.5%
PHMB, 7 out of 114 (6%) at 0.2% PHMB and none a#®and 0.05% PHMB. The intensity of the
reactions was generally lower than that observenh fthe preliminary panel. Two other panellists
had reactions which appeared during the incubdtest) period as a result of the 2% induction but
were negative to the four lower challenge concéiomma — likely to be allergic to the 2%
concentration only. Ten other panellists gave iatiims of sensitisation (probably weak) during
late induction to 2% and gave no reactions at ehgk to the four lower concentrations — probably
allergic to the 2% concentration only.

In an additional panel 28 subjects were expose@%o PHMB during induction for 5 patch
exposures before the results of the preliminaryepandicated this was a sensitising level.
Therefore the remaining patches were applied ddleliswater applications to avoid unnecessary
risk. The concentrations chosen for challenge e5&6, 0.2%, 0.1% and 0.05%. 1 subject out of
18 reacted (5%) to the high level of 0.5% only. dtther subjects gave negative results.

Overall, the results showed that PHMB is capableanfsing skin sensitisation in human if repeated
lengthy exposure is made at concentrations ofast 2% PHMB.
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In over 30 years of manufacturing PHMB at sitesboth the UK and the USA, no cases of

dermatological problems have been reported to twpgational health unit at either site. It is

however recognized that appropriate precautionsa&en by the workforce to ensure that exposure
iS minimized.

PHMB has been used for many years as a water edcsanft in the treatment of swimming pools.
More recent applications include use as an antohiat or preservative in a wide range of
medicinal and cosmetic products and PHMB is listedAnnex VI of the European Cosmetics
Directive 76/768/EEC as a preservative, with a mmaxn allowed use concentration of 0.3%.

Three patch test studies on PHMB were identifiethéliterature.

In the article ofSchnuch (2000 population of 1554 patients suspected as haontact allergies
to cosmetics and medicaments were exposed to PHMBS% in aqueous solution. 389 patients
were exposed for 1 day and 1165 for 2 days. Or3d&ypatients (0.4%) had a positive reaction (+).
One of the reactions may have been false-positive.

In the article ofSchnuch (2007),0f a total of 1975 patients examined, 10 pati€at§%) had a
positive reaction to PHMB at 2.5% and 16 patie0t8%) to PHMB at 5%. However, probably at
least 4 reactions at 2.5% may be interpreted abtfidwor irritant, i.e. false positive, as they wer
not confirmed by simultaneous reactions to highamcentrations. Some cases (4) with stronger
reactions (++) corroborate that PHMB is a sengitidieeit a rare one.

In an earlier studyMcFadden, 1998 2 out of 374 patients (0.5%) reacted positivelyPHMB
patch tested at 2.5% PHMB in water.

5.4.2 Respiratory system
No data

5.4.3 Summary and discussion of sensitisation
Animal data are summarised in Table 10 below.

Table 10: Summary of skin sensitisation studies ianimals on PHMB

Species Method Induction Challenge concentration Result Reference
concentration{and net frequency of
response
Guinea | Maximi- ID: 0.06% 6% PHMB: 15% 6% PHMB: not sensitising Duerden,
. . 0, . 0,
pig sation test Topical: 20% 20% PHMB: 50% 20% PHMB: sensitising; strong 1993
OECD 406 potency
Guinea |Maximi- [ID: 0.2% 20% PHMB: 62.5% Sensitising; strong potency Jackson,
pig sation test 1980b

Topical: 20%

Guinea Buehler Topical: 2% | 2% PHMB: 60% Sensitising; strong potency Jackson,

pig test . 1980b
Rechallenge 4%: 59% | Sensitising; moderate potency

Rechallenge 2%: 30% | Sensitising; moderate potency
Rechallenge 0.2%: 0% | Not sensitising
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Guinea Buehler Topical: 0.3- |0.03-15% PHMB (see Sensitising. Moderate to strong Jackson,
pig test 5% Table 9) reaction were observed at 1983a
concentration of induction 1.2%
and challenge 15% or at
concentration of inductior 5%
and challenge 1.2%.
Guinea |Maximi- |ID: 0.25% 20% PHMB: 2.5% Not sensitising. Jackson,
pig sation test 1983b
Topical: 20% | Rechallenge 20%: 15%
Guinea | Maximi- ID: 0.15% 20% PHMB: 10% Not sensitising. Richeux,
pig sation test 2002c
Topical: 20% | 10% PHMB: 10%
OECD 406

ID: intradermal

Several studies investigated skin sensitising pialenf PHMB in guinea pigs. In maximisation
tests, whereas some tests report mild responséstamtswith an absence of classification for skin
sensitisation, PHMB induced moderate to strong aeses in other maximisation studies. The
discrepancy in these results can not be entireplatned by the level of exposure to PHMB.
Sensitisation was also observed in Buehler tesh wepeated inductions. Investigation of dose
response showed that responses of moderate togspotency were induced from induction

concentration of 1.2% PHMB in these studies.

Overall, the positive responses observed in segtudies indicate that PHMB is a skin sensitiser in
animals.

Human data are summarised in Table 11 below.
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Table 11: Summary of human studies on skin sensiasgon of PHMB

Method Number subjects| Result Reference
sensitised / total number
of subjects

RIPT 0/26 Volunteers were exposed to a 24h-exposure to 1% Hink, 1976

—

PHMB in water and a 1h-exposure to sunlight foo 9
12 times over 3 or 4 weeks. At week 6, they were
challenged with 1% PHMB. No reaction was
observed.

RIPT Preliminary: 8/49 (16%) | volunteers were exposed to 2 and/or 4% PHMB fof Smith, 1981
. 24h for 10 times over 4 weeks. At week 6, they were

. o L)
Main: 18/114 (16%) challenged with concentration ranging from 0.05 to

Additional: 1/28 (3%) 2% PHMB. Positive reactions were observed in all
panels above certain levels of challenge
concentrations.
Patch test| 2.5% PHMB: 6/1554 | patients suspected as having contact allergiesS@Bnuch, 2000
(0.4%) cosmetics and medicaments were exposed to PHMB at

2.5% in aqueous solution. 6 patients (0.4%) had a
positive reaction.

Patch test | 2.5% PHMB: 10/1975 | patients were exposed to PHMB at 2.5% and 5% inSchnuch, 2007

(0.5%) aqueous solution. Respectively 10 and 16 patieads|h
50 PHMB: 16/1975 a positive reaction.
(0.8%)

Patch test | 2.5% PHMB: 2/347 (0.5%) patients were exposed to PHMB at 2.5% in aqueo(&!cFadden, 1998
solution. 2 patients had a positive reaction. T

Although no sensitisation was observed in RIPT aturteers exposed to 1% PHMB, repeated
lengthy exposure to PHMB from 2% caused a sigmifidavel of sensitisation.

Patch tests on patients report sensitisation to BHi¥la very low frequency (0.4 to 0.8%) which
are considered as a positive outcome of the studgwever, it should be noted that PHMB is
usually used at low concentrations in consumer yrtsdand this may explain the observation that
PHMB is a rare contact sensitiser in humans.

Overall, PHMB is a skin sensitiser in guinea pigs Auman studies indicate that PHMB is a skin
sensitiser in humans, although with a rare frequesicsensitisation in the current conditions of
consumer uses. ClassificatiBd3is therefore warranted (CLP Skin Sens. 1 — H317).

Relatively low incidences from human data suppdassification as CLP Skin Sens 1B-H317
according to the™ ATP to CLP Regulation.

In animal studies identifying skin sensitisatiorpdarate to strong potency was observed. However,
in the light of the discrepancy seen in the variansnal test results, overall potency of PHMB is
difficult to evaluate. The positive Buehler testerer performed with repeated phases of induction
and this deviation makes the result difficult tomgmare to potency guidelines for Buehler test.
Besides, results from maximisation test by Jack€@80b were at borderline between moderate and
strong potency categories. Only the maximisaticst g Duerden 93 clearly indicates a strong
potency but was not consistent with results of Bich2002c. On the basis of these uncertainties,
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no specific concentration limits are proposed. 8esi no guideline for setting specific
concentration limits based on human data is aveilabthe European level.

Highest response rates (>60% in Jackson et al3a)9ay support subcategory 1A. However
taking low incidences in humans and results frohmaimal studies into account, CLP Skin Sens
1B —H317 is considered as adequate.

5.5 Repeated dose toxicity

5.5.1 Repeated dose toxicity: oral

A summary of the main results on repeated doseitgxof PHMB by oral route is provided in
Table 12. The absence of serious health effectshén rat study and at dose®5 mg/kg
(corresponding to the upper guidance value of 18kgfor a 90 day study) in the 12 month study
in dogs suggest the conclusion that no classificas proposed for this route.
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Table 12: Summary of Repeated Dose Toxicity by orabute

Duration | species |Dose levels Results LO(A)EL [NO(A)EL |Reference
Strain
Sex
no/group [mg/kg bw/day]

1 year Dog; Administration in | Severe signs of toxicity were noted 08 54 Horner,

the diet at at 4500 ppm which necessitated 1995
Beagle; | concentrations of | sacrifice of 3 males at this
Males/ 300, 1500, 4500 |concentration. As a result the toy
(reduced to 3000 | concentration was reduced to 3000
Females: during week 11 or[ ppm. Only minor changes in
12) ppm for both | clinical chemistry were observed fat
4/sex sexes. The the low dose. Treatment-related
maximum histopathological findings were
estimation of present in the following organs of]
doses levels are, | animals that received 4500/3000
respectively, 11, |ppm:
54, 108 (3000 . N
ppm) and 169 - skin: dermatitis of the scrotury
(4500 ppm) in two males killed intercurrently
ma/kglj. dermatitis of the chin and limbs ip
one female killed intercurrently
and slight dermal mononuclear
cell infiltration and acanthosis of
the scrotal skin in one male killed
intercurrently,

- liver : eosinophilic
introcytoplasmic inclusion bodieg
in all animals with minimal single]
cell necrosis in the liver in one
male killed intercurrently and
minimal to slight cellular swelling
in all animals killed intercurrently,
and in one female at termination

- kidney : tubular hyaline droplgt
formation in three males killed
intercurrently,

- testis : slight bilateral testicular
tubular degeneration in one malg
killed intercurrently and marked
bilateral testicular tubular
degeneration accompanied by
moderate Leydig cell hyperplasia
in one male at termination.

104 weekg Rat; Administration in | No treatment related clinical signs126 — 162 | 36 - 45 Horner,
Alpk:AP; | the diet at opthalmoscopic findings or effects 1996
SD concentrations of [ on any haematological or urinalysis

0, 200, 600 or parameter. Slightly raised plasma

2000 ppm, alkaline phosphatase,

corresponding to | predominantly in females at 200(Q
Males/ dose levels of 12, | ppm and slight increased
Females |36 0r 126 mg/kg |incidence of hepatocyte fat and

and 15, 45 or 162 | spongiosis in males at 2000 ppm
64/sex mg/kg in males

and females,
respectively
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5.5.2 Repeated dose toxicity: inhalation

A study was conducted to determine the toxicit{?BiMB to rats from administration via nose-only
inhalation for a period of 28 days and was perfatraecording to GLP and guideline OECD 412
(Noakes, 200B Groups of 5 male and 5 female rats were exptmed hours per day, 5 days per
week for 28 days to 0.0239 (MMAD range — 0.32-1u30), 0.257 (MMAD range — 1.70-4.03 pum),
or 2.47 ug PHMB/I (MMAD range — 1.88-2.40 um) pregzh from aqueous solution of PHMB
20%. Additional groups of 5 animals/sex expose,t0.0239 or 2.47 ug/l were retained without
treatment for a further 13 weeks in the recoverggeh Clinical observations were made twice daily
on exposure days, once daily on non-exposure dagshen weekly during the recovery period.
Bodyweights were measured weekly and food consamptias measured continuously throughout
the study. At the end of the scheduled period, ahenals were killed and examined for post
mortem. Cardiac blood samples were taken for dinpathology from all animals, selected organs
were weighed and specified tissues were takenubsexjuent histopathological examination. The
analysed concentrations of PHMB were 0.0239 (MMAdDge — 0.32-1.30 um), 0.257 (MMAD
range — 0.48-5.06 um), and 2.47 (MMAD range — @& pum) pg/l for the low, mid, and high
dose group, respectively.

There were no deaths attributable to treatmenter&were no clinical signs that were attributable
to exposure to PHMB at up to 2.47ug/l. Clinicaketvations during the exposure periods and
post-exposure were typical of those associated thighrestraint of the animals for a nose-only
exposure. Bodyweights were lower than for the adatfor males exposed to 0.257 pg/l or 2.47
png/l. There was some evidence of recovery in baidgyht, following cessation of exposure for

males at 2.47ug/l. Food consumption was sliglotly in weeks 2 and 4 for males exposed to 0.257
and 2.47 ug/l. There were no changes in haemataodpjood clinical chemistry parameters that
were of toxicological significance.

Lung weights were slightly high for males and feesaéxposed to 2.47 pg/l and thymus weights
slightly high for males only at this exposure camtcation. No macroscopic treatment-related
findings were observed at the examination post enart

Treatment-related microscopic findings were recdrde the larynx, trachea and lungs. On

completion of the 28 day exposure period, squarnmetaplasia was seen in the larynx of males
and females at 0.257 and 2.47 pg/l, and trach8ahmmation for males and females at 2.47 pgl/l.
No similar findings were present 13 weeks followogssation of treatment for animals previously
exposed to 2.47 pg/l. Pneumonitis and bronchitishs lung were seen for males and females
exposed to 2.47 pg/l, both at end of the exposereog and at the end of the recovery period.
However, the pneumonitis was observed to be sligetiuced in severity at the end of the recovery
period. Since the pneumonitis and bronchitis warly observed at the high concentration, it is

judged to be the result of a primary irritant rasga

The higher thymus weight for males only exposed t®.47ug/l, in the absence of any
histopathological changes, was considered to be wfiknown toxicological significance. Based
on the transient histopathological changes in theatynx and trachea observed at the mid and
high dose, some bodyweight changes at these exp@&suwoncentrations and some non-
resolving histopathological changes in the lungs ahe high dose, the clear NOAEL was
considered to be 0.0239ug PHMB/I for both systemiand local effects on the respiratory
tract.
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In another 28-day inhalation stud@drney, 197§ rats (4/sex/group) were exposed to atmospheres
containing respirable particles of PHMB (prepareahf aqueous solution of PHMB 20%; mean
diameter not specified) at concentrations of 265,12.75, 0.25 and 0.03%/L PHMB for 6 hours

per day for 5 days a week, for three weeks, snolyt-@he study was performed before adoption of
guidelines and its interpretation was limited byopaeporting. Differences with the actual
guidelines were noted: lower number of animals e@fgoup required in guidelines), no
information on monitoring of atmosphere, housinghdibons and extent of haematological
examinations, limited biochemical analysis and nsgfor histological examination.

I. 26 pg/L of PHMB -Exposure of rats to this concentration resultedeiry severe nasal irritation
and marked dyspnoea. The rats were exposed fpi6amburs and all animals died during the night
following this exposure.

II. 12.5 pg/L of PHMB -Exposure of rats to this concentration also reduite severe nasal
irritation and dyspnoea. During the first threg/glaf exposure all animals lost weight and their
intake of food and water was very low. One femaledied towards the end of the fourth exposure
and the remainder died overnight.

lll. 2.75 pg/L of PHMB -The rats that were exposed to this concentrati@sgmted similar
evidence of nasal irritation and dyspnoea, althdegh severe than that observed with 12.5 mg/m
(I above). Most of the animals in the test grofgiked to gain body weight during the first three
exposures. Some slight increase was recordedloaveekend (two treatment free days following
the initial three exposures), however there wasamdtic weight loss in test animals after the fourt
exposureFood and water intake after the fifth exposure praetically nil. One male died during
the sixth exposure. Two males and one female dien@ght. The remaining male and three
females were killed by Fluothane BP overdose. @8laamples taken for haematological
examination revealed haemoconcentration in all alimand significant increases of
methaemoglobin in all animals (9% in the male afd 3 and 5% in the three females). A low
percentage of normoblasts were observed in one léeam@mal and an increased number of
neutrophils in another. No Heinz bodies were reggbibut it is not known whether they were
investigated. Blood taken for biochemical analyggealed no abnormalities. Histopathological
examination of tissues revealed a moderate to sguegumonitis in PHMB exposed animals. The
reaction was patchy in character involving someealivand terminal bronchioles with more
generalised macrophage activity throughout the @/loblthe alveolar bed. Small areas of epithelial
desquamation were observed. Loss of cilia wass#sa in certain areas of the tracheal epithelium.
The thymus glands from all PHMB exposed animalsagtbsevere depletion of lymphocytes and
loss of normal architecture. There was a redudtiothickness of the cortex and a corresponding
increase in reticular tissue. One female rat shaswédence of unilateral pyelonephritis.

IV. 0.25 ug/L of PHMB -Exposure of animals to this concentration resuitedhoderate nasal
irritation and tachypnoea. The animals failed almghormal body weight and three males and two
females actually lost weight over the thirteen epe periods (one male died after this exposure).
The experiment was terminated after the thirteemffosure. Food consumption in male treated rats
was low throughout. Urine taken directly after thst exposure revealed no abnormalities apart
from a low output of urine from the treated malElse remaining animals were killed by Fluothane
BP overdose. Blood taken for haematological exation again revealed significant amounts of
methaemoglobin in all animals (5, 4 and 4% in madesl 3, 7, 5 and 3% in females) and
haemoconcentration. No other anomalies of the btmdid were reported. Biochemical analysis of
the blood revealed no abnormalities. Histopathalaigexamination of stained sections revealed
slight to moderately severe pneumonitis. There alas evidence of accompanying resolution of
the lung lesions in all the affected animals. Ndfer information on this effect is provided in the
study report and it is supposed that it refers ppaation of regenerative tissues (such as
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hyperplasia) and/or fibrosis. The thymuses of 3enaald 3 female rats from the test group showed
reduction in the cortical thickness and depletibtymphocytes. Patchy loss of cilia in the tradhea
epithelium was observed in three animals. Thedeastione male showed degeneration of a few
seminiferous tubules.

V. 0.025 pg/L of PHMB Exposure to this concentration did not result iy aigns of toxicity.

Increases in body weight were erratic and low Intidke of food and water was normal when
compared with non-exposed control rats. No abnatimslwere found in blood taken 18 hours after
cessation of exposure. Urinalysis revealed no mbalities. There was no evidence of either local

or systemic chemical toxicity from histopathology.

5.5.3 Repeated dose toxicity: dermal

A summary of the main results on repeated doseitgof PHMB by dermal route is provided in
Table 13. No classification is proposed for thigteodue to the lack of serious health effec&0
mg/kg/day (guidance value for dermal 28-day stydies

Table 13: Summary of PHMB repeated dose toxicitytadies by dermal route

Duration | species | Dose levels Results LO(A)EL |NO(A)EL |Reference
Strain
Sex
no/group [mg/kg bw/day]
21 days Rat; 0, 20, 60, or 200 No clinical effects at any dose] 60 mg/kg |200 mg/kg | Lees, 1993
mg/kg Slight to moderate irritation of | for local for
Alpk:APy the skin in direct relationship toirritation at | systemic
SD dose. No mortality at any dosgthe site of | toxicity; 20
contact; mg/kg
Males/ Apart from scabbing and the (equivalent
erythema at the site of contact| | oAEL t0 0.122 to
Females there were no macroscopic  |\was not 0.148
5/sex findings. Histopathological established mg/cmz in
changes were noted only at thegor males and
site of contact and consisted insystemic | 0.104 to
irritation and inflammation. toxicity 0.116
mg/cmz2in
females)
for local
irritation at
the site of
contact

5.5.4 Summary and discussion of repeated dose toxicity:

No significant toxicity is induced by PHMB by oredute or by dermal route at doses relevant for
classification.

Repeated dose toxicity of PHMB has been assessemhajation in two studies, which are
summarised in Table 14.
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Table 14: Summary of PHMB repeated dose toxicity stlies by inhalation

Duration |Species |Dose levelg Results LO(A)EL |NO(A)EL |Reference
Strain
Sex
no/group [mg/kg bw/day]
28 days Rat; 0.0239, No clinical findings at any concentration} 0.257 pg/l | 0.0239 pgll Noake
0.257, or | No mortality at any concentration.
Alpk:APs | 2.47 ugll | Slightly lower bodyweight gain in males fat s, 2006
SD the mid and top concentration. Increased
Males/ lung weight in males and females and
thymus weight in males at the top
Females concentration. Increased liver weight foy
males at the mid and top concentration.
5/sex No macroscopic changes. Microscopic
changes consisted of squamous metaplasia
in the larynx in animals exposed to the mid
and top concentrations and pneumonitis
and bronchitis at the top concentration.
Also, inflammation of the trachea was
observed at the top concentration.
28 days Rat; 0.025, In the high dose group, very severe nafa5 pg/l 0.025 pgl/l Camne
0.25, 2.75, [ irritation and marked dyspnoea were ndted
SPF 12.5 or 26 |ante-mortem, only a single exposure Wwas Y,
albino | g1 possible and all treated rats died within| 24 1976
Males/ hours of first exposure. The concentration
of 12.5 pg/L respirable particles proved
Females particularly toxic. Severe nasal irritatipn
and dyspnoea were evident and all rats
4/sex died following the fourth exposure periqd.

At lower concentrations, 2.75 or 0.25ugfL,

moderate to severe eye and nasal irritation
was seen with associated pneumonijtis;
body weight gains, food and water intakes
were all reduced and methaemoglobin was
evident. Mortality was also observed| at
2.75 pg/L in 4 animals during or after the

sixth exposure. The thymus glands from
all PHMB exposed animals at 2.75 pg/L

showed severe depletion of lymphocytes
and loss of normal architecture.

Haematological examination revealed
haemoconcentration  and  significant
increases of methaemoglobin for fall

animals exposed to 2.75 or 0.25 pgAt.
0.25 pg/L, one male died after the (13
thirteenth exposure. Bodyweight gains| at
the low concentration, 0.025 pg/L, were
low and erratic.

Repeated inhalation of PHMB caused severe irrttatibthe respiratory tract from 0.25ug/L and
above in rats as evidenced by microscopic alteratsuch as squamous metaplasia in the larynx
and pneumonitis and bronchitis. Moderate to sevemeumonitis with areas of epithelial
desquamation was reported at 2.75 pg/l. In oneystieé lung lesions were not reversible after a
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long recovery period of 13 weeks. From 0.25ug/gngicant methemoglobinemia and effects on
thymus were also observed. Although only an inaredghymus weight was observed in Noakes,
2006 at the highest dose of 2.47 pgl/l, reduced hguoptes and cortical reduction were seen from

0.25 pg/L and severe at 2.76 pg/l in Carney, 1976.

Repeated inhalation also resulted in mortality .26Qg/L and higher doses. Mortality occurred at

the highest dose after a single exposure, whictifjuslassification for acute inhalation toxicity.

However, delayed mortalities were also observeer aéipeated exposure from doses two orders of

magnitude lower, which justifies to consider itcafsr repeated toxicity classification.

On the basis of the severity of the effects calmseidhalation of PHMB (delayed mortality, thymus
atrophy and to severe inflammatory and metaplastanges in the respiratory tract), the absence of
reversibility of inflammation in the respiratoryatit and the very low doses causing these effects

compared to the guidance value for Cat 1 (CLP) .66 0mg/l/6h (28-days)classification T;
R48/23 is warranted(CLP STOT RE 1 - H 372).

By inhalation the primary target organ is the ressfprry tract and no effect warranting classificatio

are identified by oral and dermal route. It is #fere proposed to allocate to the hazard statement
H372 the following additional statements: H372 (&zs1damage to the respiratory tract through

prolonged or repeated exposure by inhalation).

5.6

A summary of the main results on mutagenicity oMBis provided in Table 15 and 16. Based on
the studies available PHMB is not considered mutegand no classification is proposed for this

endpoint.

5.6.1

Table 15: Summary of genotoxicity of PHMB/n vitro

Mutagenicity

In vitro data

Test systen] Organism/ | Concentrations | Result Remark Reference
Method strain(s) :so - s9
Salmonella | Salmonella | +S9: 0.063, 0.31} Not Not Cytotoxicity Callander,
typhimurium | typhimurium | 1.57, 7.84, 39.2,| mutagenic | mutagenic o ) 1989
or 98 pg/plate +S9 — toxicity evident at 196
OECD 471 | Strains TA and 980 pg/plate
1535, 1537, | -S9: 0.063, 0.31,
1538, 98, 1.57,7.84, 39.2, -S9 — toxicity evident at 196
and 100 or 98 pg/plate and 980 pg/plate
Chromo- Human +S9: Donor 1: | Not Not The mitotic index was Howard,
somal lymphocytes| 4.9, 19.6, and | mutagenic | mutagenic | significantly decreased from [ 1989
aberration 36.8 pg /ml; the negative control at the top
using human concentration (+ metabolic
lymphocytes Donor 2: 4.9, 9.8, activation) in individuals 1 and
and 49 pg /ml 2. For donor 1 the mitotic
OECD 473 index at 9.8 pg PHMB/ml wap
44% and 25% of control £
-S9: Donors 1 metabolic activation,
and 2: 0.98, 4.9, respectively. For donor 2 thg
and 9.8 pug /ml mitotic index was 54% of

control at 49 pg PHMB/ml
with metabolic activation and

52% of control at 9.8 pg
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PHMB/mI without metabolic
activation.
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5.6.2 Invivo data
Table 16: Summary of genotoxicity of PHMB/n vivo
Type of test | Species Freq. of | Sampling | Dose Results Remarks Reference
Method/ Strain applic. |times levels
Guideline Sex [mg/kg

no. per bw]

group
Mouse bone | Mouse; Single |24, 48, 250 or | Under the These dose levels | Randall,
marrow C57BL/6Jf |dose and 72 | 400 conditions of this represent 50% and| 1989
micronucleus hours mg/kg |assay, PHMB does| gqos of the median
test CD-1/Alpk after not produce lethal dose of 500

dosing micronucleated mg PHMB/kg baseq
OECD 474 ';":r'ﬁa"l’g‘d polychromatic | on lethality data.
erythrocytes and is
5/sex therefore not
clastogenic.
Unscheduled | Rat; Single |4 and 12 | 147 or |Under the Excessive salivationTryeman,
DNA synthesis| Alpk:AP;SD | dose hours 294 conditions of this | and a subdued 1989
assay using ra after mg/kg |test, PHMB did not | attitude at the top
liver,; Males; dosing produce damage to| dose. The positive
B . DNA, as measured| control, 6-

No specific 2 animals/ by the UDS assay, | dimethylamino
regulatory group for the in the rat liver. phenylazobenzthiaz
guideline was |first ole (6BT), induced @
available for | €xperiment significant increase
this study at |and 3 in unscheduled
the time it was | @animals/ DNA synthesis, thus
conducted, but| group for the confirming the ,
it was second ability and
conducted experiment. sensitivity of the
according to test system to detegt
scientific uDSs.
standards
acceptable at
the time.

5.6.3 Human data

No data available

5.6.4 Summary and discussion of mutagenicity

PHMB is not considered mutagenic.

5.7 Carcinogenicity

After examination of the full study reports, in,alhere have been three valid carcinogenicity
studies carried out on PHMB — one oral study inrtfeise, one oral study in the rat and a dermal
study in the mouse.
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5.7.1 Carcinogenicity: oral

Mouse/oral carcinogenicity study

In a life-time feeding study in the mousMlilpurn, 1996), conducted according to US EPA
guideline 83-2, groups of 55 male and 55 femaleB13¥0JCD-1 mice were fed diets containing
0, 400, 1200 or 4000 ppm PHMB for a period of 2rgedhe mean received dose for the 400, 1200
and 4000 ppm groups were 55, 167 or 715 mg/kg/dayales and 69, 217 or 856 mg/kg/day in
females, respectively. Animals were submitted tib filost mortem examination and samples of
organs were preserved for microscopic examinattmhuding anus and recto-anal junction that
were added from week 70.

Administration of 4000 ppm PHMB was in excess aghaximum tolerated dose (MTD) based on
lowered bodyweight, decreases in weight gain, aes in food consumption and utilisation (week
1-12), all starting early in the study. Bodywemghtere up to 20% (males) and 15% (females)
lower than those of concurrent controls in the sdcgear of the study. In terms of bodyweight
gain, there was a reduction of 35-42% (males) a&@36 (females) compared to the controls
during weeks 53-79.

Mortality was increased in females receiving 40@p@hdrom week 26 throughout the study and in
males receiving 4000 ppm PHMB from week 30 to w88k A similar number of males in the
control and 4000 ppm groups survived to 2 yeargrdlwas no adverse effect on survival in mice
receiving 1200 or 400 ppm PHMB. Haemangiosarcomsthva most frequent factor contributing to
the death of mice given 4000 ppm PHMB (see causkeath in Table 17).

Increased food consumption (from week 10 and througthe remaining study) and less efficient
food utilisation (than controls) was noted for baixes at this dose level. The main treatment
related clinical observation in males and fematetha top concentration was anal swelling. The
first noted occurrence was in week 18 for malesvaeek 53 for females. An increased incidence of
irregular breathing was observed in males and fesnadceiving 4000 ppm PHMB. In all groups of
treated females there was an increased inciden@bmdrmal respiratory noise which was not
correlated by histopathologically abnormal findingbere was an increased number of male mice
receiving 4000 ppm PHMB with discharge from the.epeere was also an increase in the number
of mice with torn ears and of those with hairlasshe 400 and 1200 ppm dose groups.

At termination, there was an increase in haemogldiematocrit and red cell count in both sexes
receiving 4000 ppm and in females receiving 120th @@HMB. The effect was thought to be
related to slight dehydration.

In mice receiving PHMB a variety of treatment-refhitnon-neoplastic changes was seen in the
liver, gall bladder and recto-anal junction:

Non-neoplastic lesions
Liver

There were treatment-related changes in the liedrall dosed animals although no marked
difference of incidence was seen at 400 ppm. Heptachypertrophy and increased ploidy were
observed in both sexes at all dose levels withrtbielence increasing with increased dose level and
no corresponding effects on liver weights. Thedeaice at 4000 ppm was approximately 50% in
both sexes. However, there was only a single imgeein both sexes at 400 ppm. There was
increased pigmentation (lipofuscin and haemosid@&ndata given on proof by special staining) in
the livers of males at 4000 ppm and females atcde levels although at 400 ppm there was only a
single incidence in a female. None of these chamges seen in control animals. There was an
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increased incidence of hepatitis which was mairfilpnmimal severity in males and females given
4000 ppm PHMB and females given 1200 ppm PHMB caatgavith controls. The incidence of
increased extramedullary haematopoiesis was inedeas both sexes given 4000 ppm PHMB

compared with controls.

Non-neoplastic
lesion in the liver

Males

Females

Dose Group
(ppm of PHMB)

400

1200

4000

400

1200

4000

No. of. livers
examined

55

55

55

55

55

55

55

55

Hepatocyte
hypertrophy

Minimal-moderate

29

19

27

Hepatocyte ploidy
minimal-moderate

29

20

21

Pigmentation
minimal-slight

20

21

Hepatitis minimal

15

13

15

Extramedullary

12

10

haemopoiesis
miminal-marked

Gall bladder

Luminal dilatation in the gall bladder was increése both sexes at 4000 ppm compared with
controls. This change had been noted at necropdyrenlesion was of marked/moderate severity.
There was a dose related increase in epithelia¢ipygsia in males and females at 1200 and 4000
ppm. One male at 400 ppm had slight epithelial hylasia and casts in the lumen. Epithelial
hyperplasia was not observed in controls.

Non-neoplastic lesions in the Males Females

gall bladder

Dose Group 0 400 1200 4000 0 400 1200 4000

(ppm of PHMB)

No. of gall bladders 45 43 45 48 53 51 53 45

examined

Luminal dilatation 9 3 6 23 1 2 5 18
(moderate/marked (9/0) (3/0) (6/0) (11/12) (1/0) (2/0) (5/0) (6/12)

Epithelial hyperplasia 0 1 2 12 0 0 3 6

(mimimal/slight/mmoderate (0/1/0) (1/2(0) (a/6/5) (2/2/0) (1/1/4)

Spleen

There was an increase in extramedullary haemogadieshe spleen of both sexes given 4000 pppm
PHMB without any clear dose-relationship at otheses.
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Non-neoplastic lesions in the Males Females

spleen

Dose Group 0 400 1200 4000 0 400 1200 4000
(ppm of PHMB)

No. of spleen examined 55 55 55 55 55 55 55 55
Extramedullary 9 7 5 19 17 14 14 24
haemopoiesis

(slight/moderate/marked) | (4/2/3) (1/5/1) (2/212) (5/9/5) (11/5/1) (6/5/3) (41713) (6/9/9)

Recto-anal junction

The single mass and thickened/discoloured/prolasades recorded in high dose animals in
necropsy correlated microscopically with treatmextated changes around the recto-anal junction.
These changes were of an inflammatory nature, mainlinflammatory infiltrate with squamous
epithelial hyperplasia and squamous metaplasidefréctal glands in addition in some animals.
There was an increased microscopical incidencaf@mmatory change in males at all dose levels
and females at 1200 and 4000 ppm compared witlraeniThe incidence was app. 81% in high
dose males compared with 2% in male controls afdim4igh dose females compared with 20%
in control females. Squamous metaplasia of thaunedt the recto-anal junction was increased in
males given 4000 ppm PHMB compared with controlsl #imere was a single incidence of
hyperplasia of the rectum in a male at this doselle

Non-neoplastic lesions in the Males Females

recto-anal junction

Dose Group 0 400 1200 4000 0 400 1200 4000
(ppm of PHMB)

No. of recto-anal junctions | 45 45 45 49 48 45 47 39
examined

Inflammation 1 10 20 40 10 4 22 29

(mimimal/slight/moderate/mg (1/0/0/0) | (10/0/0/0) | (16/4/0/0) | (13/15/8/4)| (10/0/0/0)| (4/0/0/0) | (18/3/1/0)| (7/15/5/2)
rked

Squamous epithelia 0 0 5 12 0 0 3 8
hyperplasia

Squamous metaplasia rectall 0 0 1 7 0 0 1 2
glands

Squamous metaplasia rectum 0 0 0 5 0 0 0 0

Hyperplasia rectum 0 0 0 1 0 0 0 0

There was a low incidence of change in the rectuowimal to the recto-anal junction. There was
inflammation in three females and two males give@3ppm PHMB, in one male given 1200 ppm
PHMB and minimal inflammation in one female give@04ppm PHMB. Other changes in the
rectum were necrosis in one male given 4000 ppmlamperplasia in another male at this dose
level. There was a low incidence of inflammationtie skin adjacent to the anus, which was
minimally increased in males given 4000 ppm PHMMBnpared to controls. The prolapses in two
males given 4000 ppm PHMB were confirmed microscalfy and one female given 4000 ppm
PHMB also had a rectal prolapse.

The anal swelling (and also discharge and soresgrabd in several animals given 4000 ppm
correlates with the findings of inflammation (obssat in 1, 10, 20 and 40 males and in 10, 4, 22
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and 29 females at 0, 400, 1200 and 4000 ppm, reeéplgc increased severity with increasing
doses), squamous epithelial hyperplasia (obseme@, 0, 5 and 12 males and in 0, 0, 3 and 8
females at 0, 400, 1200 and 4000 ppm, respectiaslg)squamous metaplasia (observed in 0, 0, 0
and 5 males at 0, 400, 1200 and 4000 ppm, respéctivot observed in females) in the recto-anal
region. PHMB is poorly absorbed from the diet, @odicentrates in the recto-anal region before
evacuation. Consequently, the effects seen ardbuttble to chronic irritation caused by high
concentrations of an irritant compound. This amit effect (through biliary excretion) is also the
likely cause of the two gall-bladder papillomasrsgemales.

Skin

There was a minimal increase in the number of miitle reduced hair follicles in both sexes given
4000 ppm PHMB and in females given 1200 ppm PHMHBctvitorrelated with the hair loss
recorded at necropsy.

Tumours

An altered tumour profile was present at 4000 pphvVIB but the author considered significance of

this change to be very uncertain in the presencich marked toxicity. There was a decrease in
the number of lymphosarcomas in both males and lemm®ituitary gland adenomas were also

decreased in female mice.

Conversely, there were increases in squamous aelinomas of the recto-anal junction in mice of
both sexes (5 males and 8 females at 4000 ppm)ad@eocarcinoma at the same site in a male
from this group and a squamous cell carcinoma®f&itin adjacent to the anus.

Neoplastic lesions in the Males Females
recto-anal junction

Dose Group 0 400 1200 4000 0 400 1200 4000
(ppm of PHMB)

No. of recto-anal junctions | 45 45 45 49 48 45 47 39
examined

o

Squamous cell carcinoma 0 0 0 5 (10%) 0 0 0 8 (214

No. of ani examined 45 45 45 50 48 45 47 39

Squamous cell carcinoma 0 0 0 1 (2%) 0 0 0 0

Gall bladder papillomas occurred in two males @Qtppm). None was seen in controls or in mice
from lower dose groups.

Milburn (1966) reported that the highest incidenfdreatment related tumours was in neoplasms
of vascular origin, i.e. haemangiosarcomas, whrehnaalignant tumours originating from vascular
endothelium. In the C57BL/10JfCD-1/Alpk mouse thisnour type occurs relatively frequently in
controls. The most frequent sites are liver, spleene marrow, subcutaneous tissue, ovary and the
tumour may occur at other sites. In individual migmours are often seen in more than one organ
when the pattern of growth is consistent with ativadntric origin rather than a single primary
tumour with metastatic spread to other sites. Hertbe numbers of mice bearing
haemangiosarcomas, at any site, are consideredvime the most reliable basis for assessment.
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Unlike it might be expected for multicentric vasautumours other frequently affected sites such as
spleen, bone marrow, subcutaneous tissue and oh@rgot show treatment-related increases in

tumour incidences in this mouse study. PHMB appé&anmmainly affect the presence of vascular

tumours in the liver.

Dose-dependent increases in incidences of non-astipllesions such as hepatocyte hypertrophy
and ploidy and pigmentation were observed and coelmhterpreted to be related to tumour growth.

This type of vascular tumour is a common tumouth@ C57 mouse, with published rates up to
14% reported. Internal historical-control incideador haemangiosarcomas at any, sitene, from
1.8% to 18.3% (average 9.16%) in male mice and 0&6rto 9.1% (average 4.42%) in female mice
have also been reported at the test laboratory({@r@002). This analysis did not contain separate
data in control animal incidences in the liver.

In a peer review on all sections from liver andeothklides in which proliferative vascular lesions
were initially diagnosed by the study pathologigire/ re-examined and the reviewing pathologist
did agree with the increase in vascular tumoursnmitalways with diagnosis (haemangioma vs.
haemangiosarcoma). A Pathology Working Group (PW@jsisting of a pathologist representing
the company, the reviewing pathologist and threesuliant pathologist was set up to examine
those (coaded) slides with vascular lesions arathieve a consensus diagnoses for each vascular
tumours (Mann, 2002). Two other experts acted agpérson and observer.

Following the PWG review, the consensus diagnasighe evaluation of vascular tumours was as
follows (Results from the original study of Milbu(h996) were added):

Table 17: Incidence of Animals with vascular tunsur the liver

Dose Group (ppm of PHMB)
0 | 400 | 1200 | 4000
Males
Haemangiomas 1/55 (2%) | 1/55 (2%) | 2/55 (4%) 8/55 (15%)
Original-Total 0 0 1 1
Haemangio-sarcomas 3/55 (5%) | 0/55 6/55 (11%) | 12/55 (22%)
Original-Intercurrent | 4/29 2/26 3/17 16/31
- Cause of death 4 0 3 14
Original-Total 4/55 2/55 7155 20/55
Combined 4/55 (7%) 1/55 (2%) | 8/55 (14%) 20/55 (360)
Females
Haemangiomas 1/55 (2%) | 0/55 2/55 (4%) | 5/55 (9%)
Orginal-Intercurrent | O 0 0 0
Original-Total 0 0 0 0
Haemangio-sarcomas 0/55 0/55 2/55 (4%) | 7/55 (13%)
Origin-Intercurrent | 0/30 0/36 2/20 9/38
- Cause of death 2 8
Origin-Total 0/55 0/55 4/55 13/55
Combined 1/55 (2%) | 0/55 4/55 (7%)|  12/55 (22%)

No statistical analysis available in the PWG reibtann 2002) nor in the USEPA evaluation (USEPA300
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Table 18: Incidence of Animals with vascular tunsat any Site

Dose Group (ppm of PHMB)

0

400

1200

4000

Males

Haemangiomas§

2/55 (4%)**

3/55 (5%)

4/55 (7%

1B

Haemangio-sarcomas
Origin-inter current#

5/55 (9%)**
5/29 p0.002**

4/55 (7%)
4/26

6/55 (11%)
3/17

12/55 (22%)*
16/31*

Origin-total# 6/55 p0.001**| 6/55 7/55 20/55**
Combined 6/55 (11%)*| 6/55 (11%) 9/55 (16%)) 20/35%0)**
Females
Haemangiomas§ 6/55 (11%)*  2/55 (4%) 5/55 (9%) &EB0)

Haemangio-sarcomas
Origin-inter current#

Origin-total#

6/55 (11%)*
3/25 p0.021*
7/55 p0.006**

4/55 (7%)
1/19
4/55

4/55 (7%)
2/20
5/55

10/55 (18%)
12/37
17/55*

Combined

8/55 (15%)**

5/55 (9%)

7/55 (139

0)5/55 (27%)*

No statistical analysis available in the PWG regbtann 2002) .

Statistical analysis of vascular tumour rates at sites according to Fisher’'s exact test and efast trend was
provided in the USEPA analysis (USEPA, 2003). Treighificance is denoted at control and pair-wisenparison
with controls at the dose level. * p<0.05, ** p€0.

Origin Original study report (Milburn, 199@ntercurrent (no of tumours/no. of deathdptal total no of test animals
# Fisher's Exact Test, Trend test using Cochranitage Test (Milburn, 1996)

$ No summary table available on the incidence enfengiomas at any site in intercurrent deathsékiirimals and
total no. of animals

Table 18a: Incidence of haemangiosarcomas at sag/sites specified

Males Females
Dose Group 0 400 1200 4000 0 400 1200 4000
(ppm of PHMB)
Abdominal cavity | 0/0$ 0/1 0/1 0/0 1/1 0/1 0/1 0/0
Bone marrow 0/54 0/55 0/55 0/54 0/54 2/55 1/54 0/54
Limb 1/2 0/1 0/1 0/3 0/3 0/1 0/2 0/2
Liver 4/55 2/55 7155 20/55 0/55 0/55 4/55 13/55
Ovary - - - - 1/54 0/54 1/53 1/54
Spleen 1/55 3/55 0/55 0/55 5/55 1/55 1/55 3/55
Subcut. tissue 0/55 1/55 0/54 0/55 0/55 2/55 0/55 /550
Uterus - - - - 0/55 1/55 0/55 0/55

From Appendix K, Milburn,1996,: $ no. of findings/norgans/tissues examined

Taking the original study and the PWG re-evaluatbselected slides into account it is apparent

that for ‘any site’ the increase is statisticaligrsficant for haemangiomas and haemangiosarcomas,
and haemangiomas/haemangioendotheliomas combirngtie Anid and high dose level, increased

incidences of vascular tumours at any site are Ijnaine to increases in vascular tumours in the

liver (see Table 18a). Other sites (than liverndbsignificantly contribute to incidences at aties.
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Although the PWG came up with slightly differentnmibers of vascular tumours, this observation
will not significantly change.

Since no data from internal historical controls evawailable for the liver, a crude comparison to
vascular tumours at any site would also reveal litiat tumours at the high dose level are clearly
above mean and maximum values expected for inteowdtols.

Although no statistical analysis was presented, iheidences of haemangiomas and of
haemangiosarcomas (and combined incidences tharedfg liver of high dose male and female
mice are clearly above control incidences. Althodgissier submitter reported like Milburn did in
his original report that 4000 ppm PHMB was a dogeeeding the MTD, high frequencies of
haemangiosarcomas (e.g. 14 males of 31 interculeaths died due to this tumour (Table 17)) that
were identified as cause of death may questiorsidpaificance of lower bodyweight in terms of
indicating systemic toxicity.

While the study author did, PWG did not give intetation on whether the high dose exceeds the
MTD.

The 1200 ppm PHMRIose level was reported to achieve an appropmabe@mum tolerated dose
with reductions in bodyweight and non-neoplastithpbogical changes in the liver (both sexes),
changes of inflammatory nature in the recto-anatfion and changes in the gall bladder (females
only). Bodyweights were 5-6% lower than thoseaitcols during the second year of the study. In
terms of bodyweight gain there was a reduction-@#4% (male) and 5-10% (female) compared to
controls during weeks 53-79 of the study. There waseffect on food consumption in mice
receiving 1200 ppm PHMB.

Statistical analysis concluded that at 1200 pprnees in vascular tumours at any site did not
reach significance level (no stat. data availatde the liver). However, when considering
haemangiosarcomas in the liver more specificaltyinarease was observed in males (11% vs. 5%
in controls) (and in females (4%) vs. 0% in corgjpl According to the PWG (Mann, 2002) the
small difference in incidence of haemangiosarcomathe liver between control and mid-dose
males was considered a chance event because inatidattain statistical significance and
approximates the historical control range of haegiesarcomas at any sites (from 1.8% to 18.3%,
with an average of 9.16%). Nevertheless, in thiet laf the clear increase of haemangiosarcomas in
the liver at the high dose in males (22%), the snahcrease at mid-dose could be considered as
treatment-related and biologically significant.

Mice receiving PHMB showed a reduced incidence yofighosarcoma of the lympho-reticular
system in comparison with controls which is consdeto be treatment related (not an issue for
PWG). Incidences of lymphosarcomas at any site 86re23, 13, 11 in males and 31, 26, 17 and
15 in females receiving 0, 400, 1200 or 4000 ppnMBHThere were no other treatment related
neoplastic changes.

In conclusion of this study a clear increased ieck of haemangiosarcomas (in the liver and any
sites) is observed in males and females at 4000 ppch a small increased incidence of
haemangiosarcomas in the liver of male mice at 3#98. Induction of squamous cell carcinomas
in the recto-anal junction was considered relatedhronic inflammation that was induced at the
excessive top dose. Uncertainty remains aboutotivaricidence of gall bladder papillomas at 4000
ppm, however increased incidences of epithelialenyiasia interpretable as preneoplasias and
evident from 1200 ppm onwards indicate that a gakrould not completely be ruled out.

RAC considered it unlikely to explain higher rat#svascular tumours in the liver by chance and
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concluded that data from the mouse carcinogenstitgly of Milburn (1996) give some evidence of
carcinogenicity.

In another mouse oral studglapp et al., 1977 groups of 30 male and 60 female mice (Swiss-
derived albino mice, strain not specified) were tidts containing 0, 500, 1000 or 5000 ppm
Baquacil SB, equivalent to 0, 100, 200 and 1000 ppthe active ingredient PHMB, for one week
prior to pairing and during mating. Feeding conéiduor the females throughout pregnancy and
lactation. All offspring were weaned at 3 weeksigé. At 5 weeks of age 50 males and 50 females
were selected from each group. The offspring wedetlie same diets as the parents throughout the
experiment. After a further 80 weeks 10 males afdfdmales per group were killed for
pathological examination. The experiment was teated when the overall mortality had reached
80%, 97 weeks after selection of offspring.

Due to considerable evidence of fighting amongskenpapulation mortalities in the males were
high during the first 6 months of the experimergezsally for controls and animals receiving 100
or 1000 ppm PHMB. (However, no data are availaligh® numbers affected. This was also the
reason why the study was not considered to be tadaepby dossier submitter and for the biocide
CAR). Mortalities in the females were generally Idwring the first 18 months of the experiments,
and were lower on treated groups than on controls.

The male treated groups tended to have gained merght than controls, apart from a lower
weight gain in the first week. The weight gain afraals receiving 1000 mg PHMB was noticeably
higher than controls between weeks 30-68 and aksv@® and 92 (not significant and for a number
of time points not related to the dose).

It was reported that the female treated groups deimated very similar growth to controls up to
about week 5. Between weeks 5 and 20 they all tetalgrow less than controls, the differences
from control being significantly different often @ngh during this period to suggest that this was a
real difference for animals receiving 200 or 1008mpPHMB (however, no consistent dose
relationship was seen). After week 20 these greagsn to have grown similarly to controls until
the second year of the study. For both sexes thdtsefrom around one year onwards became very
variable and the relative positions of the groumnsealtered considerable over short periods. The
only consistent effect for the whole treatment per{week 1-96) was a significant reduction in
bodyweight gain and mean bodyweights compared tdrais for females receiving 1000 ppm
PHMB

After week 1 and up to at least week 20 mean faotemptions were very similar in male treated
groups to control animals. During the following iperanimals receiving 200 or 1000 ppm PHMB

consumed less than the other two groups. (Howdoed consumption in the 200 ppm group was
lower than in the 1000 ppm group at half of theetinmtervals measured.) Treated females
consumed consistently less food than controls iodytdrom week 4 onwards, and generally

throughout the study. A number of times during thesiod food consumption was significantly

lower for females receiving 200 and 1000 ppm PHMAEH a number of time intervals where food

consumption was lowest for the 200 ppm group.) Lof@wed consumption was interpreted as being
less palatable at least for the low and mid doseigg, while for the high dose females it was
interpreted as indicative for a slight toxic effect

There was increased absolute liver weight for maled females receiving 1000 ppm PHMB
(significant for females only). (Significancy wastnndicated in the table, no data on relativerlive
weight available.) There were no treatment relgteon-neoplastic or neoplastic) increases in
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histopathologic findings. However, with respecwéscular tumours of concern there are a number
of treated animals bearing haemangiomas or haewsargomas in the liver or at other sites.

Among mortalities haemangiosarcomas were reportetd liver of 1/29 male and in 1/30 female
of the 1000 ppm group, 1 haemangioma in the mesemyenph nodes was reported in 1/24 males
of the 200 ppm group. Another haemangioma was sed¢ine spleen of a female (1/29) of this
group. Haemangiomas in the uterus were also fou2d25 females at 100 ppm and 2/29 females at
200 ppm PHMB. No tumour of vascular origin was sgecontrol groups.

In the group of interim kills 1/10 males at 200 ppad a haemangioma in the liver, a haemangioma
was also seen 1/10 females at 200 ppm PHMB. Nonasereported for the control animals of the
interim Kills at week 80.

At final kill at week 97 there was an haemangiomathie liver of 1/6 high dose females, 2/15
haemangiomas in the mesenteric lymph nodes of nal@90 ppm, and no vascular tumors in 4
males and 11 females of the control groups.

In laboratory historical controls of this strainv@scular tumours were reported in the liver of 118
males (1.7%) and 1 in 118 females (0.85%) in tleeg/@974/75.

In conclusion this study is of limited value duetbh@ high fighting-related mortalities during the
first 6 months, without any information about thewbers of animals affected. This means that it is
unknown how many males were still alive at andra8tenonths.

However a number of vascular tumours were founttéated males and females. The incidences
appeared not to be dose-related, but this infoonas artificial due to the unknown numbers of
early deaths.

Rat/oral carcinogenicity study

An oral study has also been conducted in the cembining a carcinogenicity and chronic toxicity
study according to US EPA guideline 83-5. In thedgt(Horner, 1996) groups of 64 males and 64
female Alpk:ARSD rats were fed diets containing 0, 200, 600 @02pm PHMB for up to two
years. Twelve rats of each sex from each groupge wesignated for interim Kkills after 52 weeks,
with the remaining animals continuing to termindiskafter 105 weeks. The mean dose received
values for the 200, 600 and 2000 ppm groups reispctvere 12, 36, 126 mg/kg/day for males
and 15, 45, 162 mg/kg/day for females.

Administration of PHMB at a dose level of 2000 ppmoduced treatment-related reductions in
bodyweight, with the greater effects being seefeimnales (approximately 4-6% lower than controls
throughout the majority of the study period in nsaénd 10% lower than controls by week 91 in
females with divergence from controls from week, 35)d a slightly reduced survival in females
during the second year of this study (0.92 Kaplagidvisurvival rate vs 1.0 in controls on week 52,
0.82 vs 0.90 on week 76 and 0.39 vs 0.52 on wedk 1During the initial phase of the study, food
consumption was reduced for both sexes at 2000 paithough slightly increased food
consumption was recorded for females at this deogs during the second year of the study. It was,
therefore, concluded that the high dose level &02ppm was a satisfactory maximum tolerated
dose level in this study.

Survival of females receiving 2000 ppm was slighthduced from week 52. There was no
treatment-related effect on survival (male ratéhical signs, ophthalmoscopic findings or effects
on any haematological or urinalysis parametersutiitout the study. Slightly raised plasma
alkaline phosphatase activity, predominantly in déga receiving 2000 ppm, and a slightly
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increased incidence of hepatocyte fat and spormibspatis in males at this dose level, were
possibly indicative of a mild effect in the livespongiosis hepatis in 7, 6, 7 and 14 males and in 3
0, 1 and 2 females at 0, 200, 600 and 2000 pprpectisely). A reduced incidence of peliosis
hepatis was also observed in all treated male gr@ogliosis hepatis in 11, 1, 3 and 3 males and in
2,0, 0 and 2 females at 0, 200, 600 and 2000 pgspectively).

The original study summarised that there was nalemde of oncogenicity associated with
administration of PHMB for 2 years at dose levdlsmto 2000 ppm.

In response to the observation of a non-statisticakase in vascular tumour incidence in the liver
at the top concentration (the trend test on haemsagomas in female rats was positive only), a
Pathology Working Group (with a comparable set spreentioned for the mouse carcinogenicity
study) review was commissioned to conduct an indéget evaluation of the data (Busey, 1996).
The PWG examined coded slides containing sectibiiges from each of the male and female rats
with a previous diagnosis of peliosis hepatis, haegioma, or haeangiosarcoma.

The incidence of haemangioma and haemangiosaraorttze liver based on judgement of the
PWG is provided in the following table:

Table 19: Incidence of Haemangioma and Haemangiosex in the Liver based on Judgement of the PWG

Dose Group (ppm of PHMB)
0 | 200 | 600 2000
Males
Haemangiomas 0/52 0/52 0/52 2/52 (4%)
Original§ 1/64 0/64 0/64 1/64
Haemangio-sarcomas0/52 0/52 0/52 0/52
Originalg
0/64 0/64 0/64 0/64
Combined 0/52 0/52 0/52 2/52 (4%
Females
Haemangiomas# 0/52* 0/52 0/52 2/52 (4%)
Original§ 0/64 0/64 0/64 0/64
Haemangiosarcoma# 0/52* 0/52 0/52 1/52 (2%)
Original§ 0/64* 1/64 0/64 3/64
Combined 0/52 0/52 0/52 3/52 (6%

No statistical analysis available in the PWG re|jBrisey 1996).
§ Original: Results from original study (Horner,98), taking 52 plus 12 animals killed after 52 we@&ko account
Fisher's Exact Test, trend test using Cochran-AagetTest (Horner, 1996)

# Statistical analysis of vascular tumour rateatiog to Peto’s prevalence test was provided éondle only in the
USEPA analysis (USEPA, 2003) for hemangiomas andhdé@mangiosarcomas but not for combined tumouwendr
significance is denoted at control and pair-wiseparison with controls at the dose level. * p<0.05

No statistical analysis of these data is availabBusey (1996), but pairwise comparison and trend
test was done in the original study of Horner ()9@dicated as Original in Table 19). The PWG
referred to historical control data at the studyolatory shows that only one haemangiosarcoma has
been observed in the liver of control males out®ftudies, no haemangioma in the liver of male
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or female rats and no haemangiosarcoma in the tifdemale rats have been observed in these
studies. The incidence of vascular tumours in Iaehigh dose, although being low, was therefore
above the historical control data in the presamdyst

Chemicals associated with the induction of haen@angs and haemangiosarcomas in the liver of
rats are uncommon. Notwithstanding this obsermatimemangiosarcoma of the liver has been
induced with several strongly carcinogenic chensigatluding quinoline, tetrafluorethylene, vinyl
fluoride, vinyl chloride, and vinyl bromide. Indhstudies that generated these data there was an
associated increase in the incidence of non-netpleascular lesions considered to be probable
precursors of vascular neoplasms in the non-netiplagions of the liver. In contrast, in the study
on PHMB there was no histologic evidence of anaased incidence of non-neoplastic vascular
changes which would be indicative of a preneopaptbcess. However, the absence of non-
neoplastic vascular lesions in this study is notsidered to be sufficient to negate the apparition
vascular neoplasms that are observed and theiiorelaith the treatment.

The incidence of vascular neoplasms in the lives waich lower than that reported by the Study
Pathologist at other sites such as mesenteric lyngate. The incidence of haemangioma and
haemangiosarcoma at other sites based on judgeofieBtudy Pathologist is provided in the
following table 20:

Table 20: Incidence of Haemangioma and Haemangiosax at sites other than liver

Dose Group (ppm of PHMB)
0 200 ‘ 600 ‘ 2000
Males
Haemangiomas| 11/52 (21%63/52 (15%) | 5/52 (10%) 6/52 (12%)
In§:
Ln mesenteric |11 7 5 6
Spleen 0 1 0 0
Haemangio- 1/52 (2%) | 4/52 (8%) 1/52 (2%) 1/52 (2%
sarcomas
In§:
Kidney 1 1 0 1
Ln cervical 0 0 1 0
Ln mesenteric |0 3 0 0
Combined 12/52 (23%4)12/52 (23%) 6/52 (12%)| 7/52 (13%)
Females
Haemangiomas 1/52 (2%) 1/52 (2% 3/52 (6%) 3/52)(6%
In§: 1 1 3 3
Ln mesenteric
Haemangio- 1/52 (2%) | 0/52 0/52 0/52
sarcomas
In§: 1 0 0 0
Ln mesenteric
Combined 2/52 (4%) 1/52 (2%) 3/52 (6%) 3/52 (6%)

No statistical analysis of vascular tumours atssiténer than liver in the study report (Horner 1996
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Statistical analysis of vascular tumour rates atiogrto Peto’s prevalence test was provided foraflenonly in the
USEPA analysis (USEPA, 2003) for haemangiomas antidemangiosarcomas but not for combined tumduesid
significance is denoted at control and pair-wiseparison with controls at the dose level. * p<0.05

8 The incidences at other sites were reproduced dyaipporteurs from Busey (1996) who referred tadthie
published by the study pathologist of the studidofner (1996).

The incidence of haemangioma and haemangiosarcoamy aites (liver + other sites) based on
judgement of PWG for liver and of Study Patholo@istother sites is provided in the following
table:

Table 21: Incidence of Haemangioma and Haemangioss at any site

Dose Group (ppm of PHMB)

0 200 | 600 | 2000
Males

Haemangioma 11/52 (21%) 8/52 (15%) | 5/52 (10%) 8/52 (13%j)
s

Haemangio- |1/52 (2%) | 4/52 (8%) | 1/52 (2%) 1/52 (2%
sarcomas

Combined 12/52 (239%)12/52(23%)| 6/52 (12%) 9/52 (17%)
Females

Haemangioma 1/52 (2%) | 1/52 (2%) | 3/52 (6%)| 5/52 (10%)
s

Haemangio- | 1/52 (2%) 0/52 0/52 1/52 (2%)

sarcomas

Combined 2/52 (4%)*1 1/52 (2%) | 3/52 (6%) | 6/52
(12%)*

Statistical analysis of vascular tumour rates atiogrto Peto’s prevalence test was provided fordiesionly in the
USEPA analysis (USEPA, 2003) and for combined heyizaemas and for haemangiosarcomas only. Trend signife
is denoted at control and pair-wise comparison withtrols at the dose level. * p<0.05, ** p<0.01

The incidence of females having vascular neoplaatmany site was statistically significantly
increased at high dose. This increase was mairdytalinigher incidence of haemangiomas at high
dose level (3 in the liver and 3 at other sitesjstdtical control data shows that the range of
hemangiosarcomas at all sites in rats was 0-1.9%n&bes (mean 0.7%) and females (mean 0.4%)
No data is available for combined vascular tumours.

The opinion of the PWG was that overall weight gfdence indicated that the slightly higher
number of group 4 male and female rats having ascieoplasms of the liver is not associated
with the dietary administration of PHMB.

With respect to vascular tumours in rats, RAC codetl that evidence from rat carcinogenicity
study is not sufficient to conclude a clear treattnelated effect.

There was another rat oral carcinogenicity stuglgrfy et al., 1977. Due to infections and less

than 50% of animals were alive at the end of stddgsier submitter regarded this study
inacceptable for the CLH proposal and Biocide CARthis study groups of 60 male and 60 female
rats (strain not specified) were fed Baquacil SEReatls of 0. 200, 1000 and 2000 ppm PHMB. The
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study was terminated at 124 weeks when 80% martaditl occurred. Interim kills were undertaken
at 52 and 104 weeks to provide tissue pathology diathese points.

Two outbreaks of respiratory infection occurredinigithe study, one at 70 weeks and the other at
103 weeks. The symptoms of both infections werdflémy, rapid and laboured respiration and
croaking and were more severe at 103 weeks. Thdeimce of humbers of animals affected was
evenly distributed between groups.

The incidence of mortalities was similar acrossgaiups throughout the study. The respiratory
infection at week 70 and week 103 caused a riieeimortality rates.

No observable clinical effects were produced bydbmpound and apart from a slight anaemia in
the top dose at 104 weeks, no adverse changes sgere The administration of Baquacil SB

caused some growth depression in treated animatsd Eonsumption remained lower in those

animals given 200 or 1000 ppm PHMB than in contrbisoughout the study and the slight

reduction in bodyweight, compared to controls, lese animals was ascribed therefore to a
palatability effect. At 2000 ppm PHMB, the effect bodyweight appeared to be due to the toxicity
of the compounds. (RAC rapporteur's view is thatsgems unplausible to explain lower

consumption in the lower doses due to bad palaglaind at high dose due to toxicity. Palatability

should be expected to accelerate with concentratioliet.)

Long-term exposure to PHMB was not related to taxicarcinogenic effects. Haemangiomas were
found at interim kills at week 52 in 1/12 male ratsesenteric lymph nodes) at 200 ppm and 1/12
male rats at 200 ppm (cervical lymphnodes), atimtdill at 104 weeks in 2/12 males at 1000 ppm
(mesenteric lymphnodes) and in 1/8 females at 200 futerus) as well as at the end of study at
week 124 1/20 males at 1000 ppm (mesenteric lyngoles), 1/19 males at 2000 ppm (spleen) and
one haemangiosarcoma at week 104 in 1/21 male9G gpm (mesenteric lymph nodes). No
vascular tumours were seen in controls.

In this document also a dose range finding inwats mentioned (Clapp, 1973, no report available).
Rats were fed diets containing PHMB at a rangeasfcentrations from 20 to 10000 ppm. The
10000 ppm level caused weight loss and markedlyaed food consumption. The 2000 ppm level
caused less marked effects and it was decidedetthis concentration as the top dose for the main
study. (No further details available).

5.7.2
Carcinogenicity: inhalation

No data available

5.7.3 Carcinogenicity: dermal

An 80-week skin painting study was conducted usin@0% aqueous formulation of PHMB
(Clapp, 1977h. The study was conducted pre-GLP and prior todiénelopment of any published
guidelines. Dosing formulations (ethanol/water) RIHIMB were applied to the shorn backs of
groups of 50 male and 50 female Alpk:&BP-1 mice at dose levels of O (control), 0.6, 6t(B0
mg PHMB/mouse/day (corresponding to a PHMB conesioin in the vehicle of 0, 0.2%, 2.0% and
10.0% and approximately equivalent to 0, 15, 15056 mg PHMB/kg/day), 5 days per week for
80 weeks. Clinical observations (including ophthascopy), bodyweights and food consumption
were recorded. All animals were subjected fmwst mortem examination. A full range of tissues
was taken for histopathological examination.

It was clear that the dose level of 30 mg PHMB/nedday exceeded the Maximum Tolerated Dose
(MTD) based on excessive mortality (76-78% of angmdying prior to study termination) and
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reduced bodyweight gain in both sexes (up to 508tiatton). Furthermore, noticeable irritation
was seen immediately following applicatiofhis high incidence of irritation was exaggerated
during week 76 when the undiluted PHMB solution wa@plied to the skin by error. For males
given 6.0 mg PHMB/mouse/day there was only a ttansskin irritant effect at week 25, and also
a reduction in bodyweight from week 18 (up to 7%ich disappeared over the second year of the
study.

There was no evidence of a carcinogenic effectHifiB at dose levels up to 6.0 mg/mouse/day.
The higher dose of 30 mg/mouse/day greatly exceduedTD. At this dose there was a slight

increase in liver tumours consisting of hepatot¢atladenoma in 4 animals versus 1 in the controls,
haemangioendothelioma in 3 animals versus 1 incth@rols, and angiosarcoma in 3 animals
versus 1 in the controls. Incidence of vascularaurs in the liver are summarised in the table
below.

Table 22: Incidence of Animals with vascular tunsir the liver

Dose Group (mg/kg/d PHMB)
0 15 150 750
Males
Haemangiomas | 0/50 0/49 0/50 2/50 (4%)
Haemangio- 1/50 (2%) 0/49 1/50 (2%) 1/50 (2%)
sarcomas
Combined 1/50 (2%) 0/49 1/50 (2%) 3/50 (6%)
Females
Haemangiomas | 0/49 0/50 0/50 1/49 (2%)
Haemangio- 0/49** 0/50 0/50 2/49 (4%)*
sarcomas
Combined 0/49 0/50 0/50 3/49 (6%)

No statistical analysis of vascular tumours inlther reported in the study report (Clapp 1977b).

Statistical analysis of vascular tumour rates @liber according to Peto’s prevalence test wasigeal for female only
in the USEPA analysis (USEPA, 2003) for hemangioanas for haemangiosarcomas but not for combinedtus
Trend significance is denoted at control and pageveomparison with controls at the dose leveh<®.05, ** p<0.01

The incidence of females having vascular neoplastrany site was statistically significantly for
trend (USEPA 2003). No compound-related histopatliohl changes were seen at 0.6 or 6.0 mg
PHMB/mouse/day.

It should be noted that a number of the animateénhigh dose group were found to have hepatitis.
This was assumed to be related to infection Wi#hcobacter hepaticus. In generaHelicobacter
infection might be associated with an increasettiercce of hepatitis and hepatocellular neoplasms.
However, adenomas were present in all groups witly a slight increase in both males and
females at the highest dose and there was no selieahepatocellular carcinoma. Therefore, the
potential confounding effect of the hepatitis isught to be of equivocal relevance.

5.7.4 Carcinogenicity: human data

No data available.
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5.7.5 Other relevant information

A mechanistic studyKamendulis, 200§ was performed to investigate a possible mechamtm
induction of liver haemangiosarcomas in mice.

In vivo, male C57BI mice (5/group) were given diets camtegy 0, 100, 200, 400, 1200, or 4000
ppm PHMB for 7, 14, or 28 days. Immunohistochemgtztection of bromodeoxyuridine (BrdU)
in mouse liver was used to quantify cell prolifeyatin liver endothelial cells. Liver hepatoxicity
was assessed by measuring alanine aminotransfgh$g and aspartate aminotransferase (AST)
in plasma obtained at sacrifice. Plasma endotamels were quantified using an endotoxin assay
kit. Oxidative stress was measured by detectiod-diydroxydeoxyguanosine (OH8dG) in isolated
DNA from livers.

PHMB did not induce hepatotoxicity at any concetitra or time point. At 4000 ppm PHMB
decreased transiently bodyweight and induced thgmf the stomach wall but at 28 days of
exposure, no effect on body weight or liver weiglats observed at any dose. PHMB increased cell
proliferation in a dose-responsive manner at 1200 4000 ppm. Cell proliferation was also
increased at 1200 ppm PHMB following 14 days expmstPHMB increased plasma endotoxin, a
known activator of macrophages, at 1200 and 4000 fop 28 days and at 100 and 200 ppm forl4
days but not for longer duration.

Invitro, to examine how the interaction between macrophagd liver endothelial cells can induce
endothelial cell proliferation, RAW 264.7 mouse mughages were co-cultured with SVEC-10
mouse liver endothelial cells in various experinaéronditions: pre-activation of macrophages
with PHMB or lipopolysaccharide (LPS) and/or cotau in presence of PHMB. Endothelial cell
proliferation was analyzed by the incorporatiorBoflU. Production of reactive oxygen species in
macrophages treated with PHMB was detected by memsmt fluorescence intensity after
addition of dihydrorhodamine and by evaluation ®Fti and IL-6 in cell culture medium as
quantified by ELISA.

In vitro, the study showed that PHMB had no direct effectieer endothelial cell proliferation,
PHMB did not activate macrophages and presenceHdBP did not potentiate cell proliferation
induced by LPS-activated macrophages.

Collectively, these results suggested that thecefie PHMB seerin vivo on liver endothelial cell
growth at 1200 and 4000 ppm for 28 days was notiymred through a direct effect, but rather
through an indirect effect. Release of endotoxingha same doses suggested that endotoxin-
mediated activation of macrophages may be involi#sdvever, the causal relationship of these two
events was not demonstrated and presence of emiotak intermediate duration at lower doses
guestioned its relevance. Besides, other mechamgrastion can not be excluded and were not
investigated. In this study, the increase in enel@l cell growth, as measured by DNA synthesis,
occurred in a dose-responsive manner with a thiéstt@l00 ppm.

5.7.6 Summary and discussion of carcinogenicity

Main results are summarised in Table 23.

Table 23: Summary of relevant chronic toxicity/carénogenicity

Route| Dura | Species | Dose level$ Results LO(A)EL [NO(A)EL |Reference
-tion | Strain [mg/kg bw/day]
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[mg/kg bw/day]

Oral |104 |Rat: 0, 200, 600 or | Three vascular neoplasms (two | 126 — 1624{ 36 — 45 Horner,
(dietar | week | (Alpk: 2000 ppm (0, | haemangiomas and one (for 1996
y) S AP;SD) |[12,360r haemangiosarcoma) were observed carcinogen

64 males | 126mg/kg in the livers of the females at 2000 c effects)

and males: 0, 15, 45ppm, and two haemangiomas in the

females |or 162 mg/kg |[males at 2000 ppm.

per group| females); daily

in the diet

Oral 104 |[Mouse: |0, 400, 1200 Or| At 4000 ppm bodyweights were ug 167 for 55 for male| Milburn,
(dietar | week | (C57BL/1]| 2000 ppm (55, | to 20% (M) and 15% (F) lower thapmale and | and 69for | 1996
y) S 0JfCD- | 167 or 715 mg | controls; bodyweight gain was 217 for female

1/Alpk) | kg males: 69, [reduced by 35-42% (M) and 22-33%emale

55 male |217 or 856 (F); mortality increased in female.

and 55 mg/kg Therefore, 4000 ppm was considefed

female |females); daily | clearly in excess of an MTD.

per group| in the diet

The main treatment related
observation in males and females
4000 ppm was anal swelling. The
was an altered tumour profile at
4000 ppm, with decreases in
lymphosarcomas (M&F) and
pituitary gland adenomas (F).
Increases were seen in squamous
cell carcinomas of the recto-anal
junction (M&F) and gall bladder
papillomas (M). Vascular tumours
mainly haemangiosarcomas, were
also increased.

The anal swelling (and also
discharge and sores) observed at
4000ppm correlates with the
findings of inflammation, squamou
epithelial hyperplasia and squamo

metaplasia in the recto-anal regior].

PHMB is poorly absorbed from the
diet, and concentrates in the recto
anal region before evacuation.

Consequently, the effects seen areg
attributable to chronic irritation
caused by high concentrations of 4
irritant compound. This irritant

effect (through biliary excretion) is
also the likely cause of the two gal
bladder papillomas seen in males.

In mice receiving 1200 ppm there
was a variety of non-neoplastic
changes in the recto-anal junction
an inflammatory nature. In additio
mice receiving 1200 ppm showed
non-neoplastic changes in the live
(both sexes) and gall bladder
(females only) and male mice
showed an increase in liver
haemangiosarcomas.

e

N
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Derma| 80 Mice 0,0.2%, 2.0% | The highest dose (30 mg PHMB) Local a_nd Local a_nd Clapp,
| weeks| (Alpk: or lQ.O% produced irritant effects on the skinSystemic | systemic 1977b
AP(CD- | (equivalentto | and led to a generally poor conditipROn- non-
1) 50 0, 0.6, 6.0 or 30in the mice which was reflected by| carcinogen| carcinogen
males mg per mouse | podyweight loss and a high mortal|t§ effects: | c effects:
and 50 | per day and to | incidence. It was clear that this ddes 15 mg/kg/d
females |0, 15,150 or | exceeded the MTD based on 0
per 750 mg/kg/d); § excessive mortality. There was or|l})" g/kg/d
group | days per week | g transitory skin irritant effect on ;
for 80 weeks | male mice receiving 6.0 Carcnogen
ing 6.0 mg per day ic effect:
and some reduction in bodyweight| Carcinogen 150
gain. There was no effect at 0.6 mdc effect: mg/kg/d
per day. 750
PHMB did not give rise to mg/kg/d
carcinogenic effects on the skin byt a
statistically significant increase of
liver haemangiosarcomas is
observed in females at the high dgse.
No abnormal histopathological
changes were noted at 0.6 or 6.0 mg
per mouse per day.

Local carcinogenic effects

PHMB induces squamous cell carcinomas in the rantd-junction in mice at the highest dose that
is reported to exceed the MTD. The induction ofsthéumours is considered related to chronic
inflammation due to the substance irritative prdipsrthat induced inflammation at all doses and
squamous hyper/metaplasia at the mid and high dosesidering the combination of arguments
that these tumours are due to a secondary modetiminawith the implication of a practical
threshold such as chronic stimulation of cell geséition and that they are observed only at a high
dose exceeding MTD, these tumours were not coresidezlevant for classification by dossier
submitters.

Local contact to PHMB by biliary excretion can bgsamed for two gall bladder papillomas
observed in male mice in this study. Due to the lat other supportive data, dossier submitter
considered the evidence of PHMB-related carcinaféact is very limited.

In contrast, RAC considers the MTD as of equivaeddvance for tumours that were induced at the
site of contact. The fact that chronic inflammatiand squamous cell hyperplasia were already
observed in low, respectively in mid dose groups iacreased in a dose-related manner support the
evidence that squamous cell carcinomas at the-s@bjunction could be attributed to chronic
inflammation and subsequent hyper/metaplasia tihateples tumour development specific for
PHMB. The observed squamous cell carcinomas areidened as indicative of a potential for local
tumourgenicity.

Gall bladder papillomas in two high dose mice welso interpreted as being related to a local
chronic inflammatory response following biliary PHBMexcretion. Epithelial hyperplasia is
interpreted as related precursor lesion that wahg seen in treated groups (all male dose groups,
females at mid and high dose) at dose-related enciels. Since PHMB has irritative properties to
any surface epithelium as shown in the eye, askire and the upper respiratory tract, a relevance
for humans could not completely be excluded. Theseours at the site of contact are PHMB-
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related and due to the precursor lesions (chramiammation) and squamous hyperplasia and
metaplasia they are likely to be caused by a tlotdskd mode of action.

Classification criteria say that a careful evalmatior human relevance is needed for tumours
occurring only at site of contact and/or only atessive doses. A questionable relevance may be
given if there is lack of corresponding tissue umtans (which is not the case here) due to the high
dose direct effect on the tissue, any occurrencetioér tumours at distant sites must also be
considered.

Criteria consider persistent irritation/inflammatjdissue erosion and regenerative hyperplasia and
tumour development e.g. following urinary bladdeme formation. Such lesions are not relevant
for humans and thus are not relevant for classifina if mode of actions (for urinary bladder:
crystal formation) are identified that do not opgeria humans. It is recommended that the existence
of a secondary mechanism of action with the impilicaof a practical threshold (e.g. due to chronic
stimulation of cell proliferation) may lead to avdugrading of a Cat 1 to a Cat 2 classification.

Regarding local tumour responses of PHMB treatmernthe gallbladder and at the recto-anal
junction, chronic inflammation and regenerative drypasia is likely to be the thresholded mode of
carcinogen action. As a default assumption the nob@etion can be assumed to operate in humans
as well.

Overall local tumour response gives supportive @vig of PHMB carcinogenic potential.

Systemic tumour response

Induction of vascular tumours, mainly in the livexreported in three valid carcinogenicity studies
performed with PHMB :

* In the_mice dermal stud§Clapp, 1977b), a statistically significant incsean the incidence
of liver haemangiosarcomas is observed in femaleéseahigh dose of approximately 750
mg/kg PHMB. This dose is considered to exceed tH@®MAIlthough it is remarkable that
the same tumour type occurred as in other studies.

* In the mouse oral studMilburn, 1996), a statistically significant in@®e in the incidence
of haemangiosarcomas at any site was observed lesraad females at the high dose of
4000 ppm (715 and 856 mg/kg PHMB respectively)hviricidence of haemangiosarcomas
above internal control groups and above laborai@tprical control data.

Significant increases at any site can mainly betrdmurted to tumours in the liver. In the
liver, there was a clear increase in vascular tusmoumales and females at the high dose.
Although statistical analysis is not available ftwe liver tumours, incidences of
haemangiomas, haemangiosarcomas and the incidences combined
haemangioma/haemangiosarcomes were elevated at00® ppm dose level. Increased
rates of benign and malignant tumours of this tggrengthen the evidence for a PHMB-
related carcinogenic potential. The fact that haegiwsarcomas occurred at higher rates
than haemangiomas supports the malignant chara€téne substance in this study. A
moderate increase of liver haemangiosarcomas sasoélserved at mid-dose (1200 ppm —
167 mg/kg PHMB) in males. Although statistical aiséd is unknown and historical control
data are not available for this value, this incee#s considered biologically significant
compared to controls and can be attributed tortreat.
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RAC considered the proposal of Industry and dossigsmitter that interpretation of
vascular tumours at the high dose (4000 ppm) shioeldone in the light of exceeding the
MTD. Facts to support that MTD was exceeded arecased mortalities and decreases in
body weight (gain) in males and females at 4000 ,pirese effects were interpreted as
indicative of systemic toxicity.

Supportive evidence could be derived from the I yedcity study in dogs (Horner, 1995)
where 3 of 4 dogs showed severe signs of toxicity §pecified) after receiving 4500 ppm
PHMB with diet and dosage was reduced to 3000 prmm fweek 11 onwards. PHMB
induced in dogs at high dose cell damage in ther lfgosinophilic cytoplasmatic inclusion
bodies, single cell necrosis, liver cell swellirag)d in kidney and testis. From this chronic
study in the dog it appears that 4500 ppm was lgledrove MTD. However this species
might be more sensitive than mice and rats. A dasge 28 day study in rats (Clapp, 1973)
allowed dosing up to 10000 ppm PHMB in diet, whicdused lower body weight and
reduced food consumption.

RAC acknowledged that the high dose of 4000 ppm BHislused reduction in body weight
gain in mice. Bodyweights were significant loweraiighout the study and up to 20%
(males) and 15% (females) lower than those of amanticontrols in the second year of the
study. In terms of bodyweight gain, there wasgaificant reduction throughout the study
and reached 35-42% (males) and 22-33% (femalespa@d to the controls during weeks
53-79. Partly this could be contributed to a higthese per kg bodyweight/d during the first
13 weeks (800-900 mg/kg bw/d in males and 900-1®@tkg in females) than later on.
Reported as an unusual effect, food consumption im@gased throughout the study in
males and females at 4000 ppm. Food utilisationsigrsficantly less efficient compared to
controls (most marked at the start of the studyekwi& to 4: -64% in males, -47% in
females). It is noteworthy that no other clinicigns of treatment-related toxicity was
observed throughout the study.

Industry discussed that mortality rates at highedgsoups were due to high systemic
toxicity while the study report correlated the atence of haemangiosarcomas as the most
frequent factor to deaths. However, for high dosdes) showing the strongest increase in
vascular tumours, the overall mortality rate atene of study was similar to controls. Only
during the period of week 30 to week 90 the mdstatate was increased above controls.
For a high number of animals that intercurrentklyddimortality was identified due to liver
haemangiosarcomas. Therefore it is uncertain homymeortalities (of animals not bearing
liver haemangiosarcomas as cause of death) couwldrigbuted to systemic toxicity.

Mortalities in high dose females increased from kve@6 onwards. Again,
haemangiosarcomas were often identified as causkeath. If haemangiosarcoma-bearing
animals at high dose were distracted from the divewmber of intercurrent deaths (Table
17) the mortality rates at high dose are similaleeen lower than in the control groups.
Taking into account the absence of any other @insgyn of toxicity this raises uncertainty
about whether mortalities in male and female mickigh dose were indicative of general
toxicity.

Comparison of data on PHMB with other biguanidesatés some indication that members
of the biguanide class decrease serum glucose (iewetlen.wikipedia.org/wiki/Biguanide 1,1-
dimethylbiguanide (Metformin) which is used for iwperglycemic therapy of diabetes
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mellitus type 2 and treatment of overweight paseitas been shown to cause decreased
intestinal glucose absorption and to suppress gemgenesis and ATP production in
hepatocytes (Musi et al, 2002, Foretz et al., 20M@tformin exerts its effects by activation
of AMP-activated protein kinase (AMPK), which israjor regulator of cellular and whole-
body energy homeostasis and leads to the inadivatif acetyl CoA carboxylase.
Stimulation of AMPK increases glucose uptake in ofisvhile also inhibiting hepatic
glucose production, cholesterol and triglyceridetsgsis, and lipogenesis.

This observation supports assumption that the estllbbomdy weight gain at high doses of
PHMB like other biguanide members may be mediatethb hypoglycaemic effects that is
characteristic for this substance group.

In conclusion on this issue, MTD could be viewedbsafing reached applying reduced
growth as the only indicator. However, data on mildits and tumour-related cause of
deaths at high dose and the absence of any clisigalof toxicity do not support a link of
mortalities to treatment-related nonspecific tayicKnowledge from other biguanides that
have hypoglycaemic activities might also explaia liiw body weight gains. Whether or not
MTD was exceeded at high dose level remains urinerta

It should be mentioned that guidance on CLP regigiChapter 3.6.2.3.2 (j)) recommends
that ‘if a test compound is only found to be caogenic at the highest dose used in a
lifetime bioassay, this could be an indication afanfounding effect of excessive toxicity.
This may support a classification of the test conmabin Category 2 or no classification’.

Nevertheless a dose-related increase in vascutertuin the liver at the mid dose which is
below the (suggested) MTD was also seen. Theseurgmshould also be regarded as being
related to the PHMB treatment.

Incidences of haemangiosarcomas in control groupsvathin the ranges reported for
internal laboratory controls. As there is no reasorassume invalidity of control data,
tumour incidences at the mid dose level are hitjinen those in control groups for male and
female mice. Although no statistical analysis a@iditumours was available, the increased
incidences at mid dose groups are in line withvilee that vascular tumours in the liver at
mid and high dose level are dose-related and stippdior the conclusion that tumours
were related to PHMB treatment.

RAC considered it unlikely to explain higher rat#svascular tumours in the liver at 1200
ppm PHMB and above by chance and concluded thatfdam the mouse carcinogenicity
study of Milburn (1996) give some evidence of cangenic potential.

* Industry asked for consideration of the oral mitedg of Clapp et al (1977a) that was not
considered as reliable in the original CLH propdsatiossier submitter and has been added
by rapporteurs for transparency. It should be noted this study had a number of flaws.
Mainly fighting among male animals was related ighfmortality during the first 6 months
of the study. However, the numbers of affected afsmwvas not given. Although the study
report concluded that no treatment-related incie@aséumours were observed, there were a
number of vascular tumours that were exclusivelgeoled in treated animals. In the liver
one haemangiosarcoma was observed in one malerenféimale at 1000 ppm PHMB and
one haemangioma in one male and one female abDth@@n PHMB. Overall, tumour data
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are not very reliable due fighting-related mortasit However, the study can not be regarded
as a ‘negative’ study outweighing the positive fivgs from the Milburn study.

In the rat oral carcinogenicitstudy (Horner, 1996), a low incidence of haemamgis (4%)
occurred in males and females receiving 2000 p2 (hg/kg PHMB) while no vascular
tumours were seen in control groups. A single hamgiesarcoma of the liver was seen in
high dose female (PWG analysis, Table 19). Duédn¢oabsence of liver tumours in female
controls, vascular tumors in treated females shoavetgnificant trend, however pairwise
comparisons did not reveal significant differencG@song test groups. There was no
evidence of dose-related and/or time-related irs@®an non-neoplastic vascular lesions
(such as endothelial cell proliferation) in thisidt except a higher incidence in spongiosis
hepatis at 2000 ppm (males only). No other dataasadable that give reliable information
on non-neoplastic liver lesions in rats since theristerm inhalation studies are not
informative with respect to liver lesions and nalmshort-term studies are available for rats
(and mice). This kind of tumours is rare in contadk. The incidence of vascular tumours in
the liver at the high dose, albeit it was low, eed®the historical controls in both males and
females.

With origin from endothelial cells, vascular tumsuare classified as ‘systemic’ tumours,
which are known to occur in a range of organs aednaainly found in liver, spleen, bone
marrow and lymph nodes. In rats of the Horner studwemangiomas and
haemangiosarcomas were also observed at other thitges the liver. In this study
haemangiomas were frequently seen in mesenteripHymodes, where incidences in males
of the control groups were clearly above thosedgedgroups (21% (control) compared to
15%, 10%, 12% in dose groups, Table 20). Haemaragam female rats were elevated in
mid and high dose groups (each with 3 tumours/3Rafes = 6% compared to 2% in
controls), but no haemangiosarcomas were seersi gloups and one in the controls.

Diverging curves on incidences were seen when Vasdumours at all sites were
considered. Without any dose-relationship incidenite control males were high (21%)
compared to lower rates in dose groups (15%, 1®%)10pposing to this, incidences of
haemangiomas at all sites appeared to increasedadh in females (2% (control), 2%, 6%,
12% in dose groups, Table 21, based on PWG reshitsjlences of haemangiosarcomas at
all sites were the same in control and high dosags for both sexes.

With respect to vascular tumours in rats, the RA@ctuded that evidence from rat

carcinogenicity study is not sufficient to conclualelear treatment-related effect due to the
facts that overall increases in vascular tumouthefiiver was small and high incidences of
spontaneous haemangiomas in lymph nodes weakestrdrggth of evidence that vascular
tumours at the high dose are treatment-related.

A post-operational statistical analysis by Sielle@d coworkers dated 19 October 2010, was
made available to RAC in November 2010. RAC consideéhe document and concluded
that it does not have an impact on RAC’s assessment

Mode of action

A mechanistic study in mice (Kamendulis, 2008) stigated a hypothetical mechanism of
action and suggested that liver haemangiosarcomeamduced by an indirect mechanism
involving release of endotoxins from gastrointeatinract into liver and bloodstream

Page 59 of 77



ANNEX 1 — BACKGROUND DOCUMENT TO RAC OPINION ON -HMB

subsequently to action of PHMB on gram-negativetdré&ec Endotoxin may activate

Kupffer cells potentially resulting in endothel@ll proliferation and ultimately leading to

neoplasia. However, the causal relationship betwerdotoxin release, Kupffer cell

activation, endothelial cell proliferation and tumanduction is not demonstrated and the
presence of endotoxins at doses below doses ingluzeil proliferation questioned its

relevance.

Despite the inclusive result on the effect of endints, PHMB induced cell proliferation in

liver endothelial cells; the putative cell of tummarigin for haemangioma/angiosarcoma; in
mice receiving 1200 ppm following 14 or 28 daystedatment or receiving 4000 ppm

following 28 days of treatment (no data availaloleday 14).

Besides, other mechanisms of action were not iigaetd and cannot be excluded. It is
noted that PHMB is not considered genotoxic andhtkehanistic study establishes a NOEL
for liver endothelial cell proliferation at 400 ppafter 28 days of dietary exposure in mice,
which is consistent with the NOEL for tumour indoat in the oral mouse carcinogenicity
study.

PHMB increases the incidence of benign and mal@gcular tumours in male and female mice by
oral - and taking the lower strength of evidence ttuMTD dosing into account - also by dermal
route. The tumours are induced mainly in the livanjch is one of the target organs of PHMB and
the increase is clearly seen at the high oral @és€#000 ppm PHMB, which was reported to be
above the MTD. However interpretation whether MTRswexceeded has uncertainties since the
MTD was questioned in the light of high tumour-tethmortalities and the assumption that reduced
body weight gain could eventually be contributecatbypoglemic effect of PHMB. Dose-related
increased incidences of vascular tumours were atbserved at doses below the proposed MTD
(mouse oral study at mid-dose). These increasesadrimterpreted to be incidental with regard to
the dose-response relationship of vascular tusnatimid and high doses, the lower incidence or
even absence in control groups, and some evidarceohsistency across administration routes.
They are considered biologically significant anglilatited to treatment.

Additional concern given from squamous cell caroias in the recto-anal region and from
papillomas in the gallbladder of mice, which arérilatited to the chronic inflammation and
regenerative hyperplasia might indicate that PHMBynexert (local) tumourgenicity at sites of
contact at concentrations inducing excessive inflatory toxicity.

Relevance for humans could not be excluded andceeeil of (local) carcinogenicity is interpreted
to give supportive evidence of PHMB carcinogeniteptial.

RAC is aware that the overall evidence on carcinag@otential of PHMB is not strong. The
criteria say about Category 2 ‘it is recommendethére is limited evidence of carcinogenicity.
Data suggest a carcinogenic effect but are linfiteanaking a definitive evaluation because e.g. a)
the evidence of carcinogenicity is restricted grmgle experiment b) there are unresolved questions
regarding the adequacy of the design, conducttergretation of the studies c) the agent increases
the incidence only of benign neoplasms or lesiohsircertain neoplastic potential or d) the
evidence is restricted to studies that demonstrtspromoting activity in narrow range of tissues
or organs.’

With respect to PHMB the evidence of carcinogepi¢stystemic and local) is mainly from a single
experiment (mouse oral carcinogenicity study), thete is supporting evidence from other studies
in mice (criteria (a) is valid). There are remamumncertainties about interpretation with respect t
the MTD (criteria (b) is valid).
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PHMB is not genotoxién vitro andin vivo, but taking into account that the overall evideonce

carcinogenicity is mainly on the evidence from stiedy in one species and no mode of action has

been identified a classification as carcinogentegary 3; R40 (CLP Carc 2 — H351) is warranted.

In absence of carcinogenicity data by inhalatidnisiproposed to allocate the general hazard
statement H351 without indication of the route xjp@sure.

In the weight of evidence, as a clear treatmemtteel increase in vascular tumours is induced in
one species only and considering the lack of muiagdg, justification is given that classification
Carc 1B is not appropriate for PHMB.

5.8

Toxicity for reproduction

5.8.1 Effects on fertility

A summary of the main results on effect on fegtiof PHMB is provided in Table 24.

Table 24: Summary of Reproductive Toxicity

Route | Test type Species| Doses Critical effects Reference
of Method Strain | Test material
expos | Guideline Sex (mg/kg)
ure no/gro
up
Oral Two- Rat; 200, 600 and | Lower bodyweights at the top dose in theaRd R Milburn,
in the | generation 2000 ppm animals during the premating period. 1995
diet | study Male
and Equiv. to 23- | No effect on reproductive parameters or on offgprin
Consistent | Female | 24, 70-71 and | growth and development.
with 239-249
guideline 26/sex | mg/kg/d bw in | Decreased relative epididymis weight (-4% and -8%)
procedures males was observed in the FO male rats at 600 and 2060 pp
for a multi- concentration. Decreased absolute epididymis weigh
generation Equiv. to 25- | was observed in the F2a pups at 200 and 600 pgin (;3
reproductio 26, 77-79 and | and -40%) but no effect was seen on relative weight
n study. 258-270 The statistically significant increase in relattestes
mg/kg/d bw in | weights in F1 males receiving 600 ppm was consitlefe
females incidental in the absence of any similar findingsats

receiving 2000 ppmAbsolute testes weight in the F24
pups was also decreased by 23% at 600 ppm but
without effect on relative weight and effect at the
highest dose. Besides, these findings were coresider
be without toxicological significance as no
histopathological changes were observed in these
tissues.

There was no apparent detrimental effect of PHMB
treatment on pup survival. However the number of
litters with all pups surviving to day 22, as aqetage
of all litters, was lower for both Fla and F2a pffag.
The number of pup deaths from days 1-5 post-partu
was high in relation to pup deaths from days 5-22.
However this was attributed to maternal stresssipbs
compromising early nursing of the pups due to

>

environmental disturbances (building work in an
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adjacent animal block). Since satisfactory numbers
survived to weaning the early increased death
percentage was not considered to be treatmenedelat

Three-
generation
study

Rat;

10
males
and 20
females
/group

0, 200, 650
and 1300 ppm

Approx. 0, 20,
65 and 130
mg/kg bw/d

No effects attributable to the administration 0#20
PHMB were observed in the evaluation of parentatifg
consumption values, survival rates, clinical firghn
pregnancy rates, or reproduction data. There were n
meaningful differences between body weight datthef
control and test parental animals except for dight
decreased body weight gains in theni#d- and high-
level males when compared to that of theéhtrol
males ; this finding is suspected to be associattd
compound administration.

In addition, evaluations of the various reprodustiv
indices, sex ratios, and body weight data of tkuses
taken by ceasarean section and the offspring niagda
through weaning revealed no meaningful differences
between the control and treated groups. Necropsy of
weanlings did not reveal any compound-related gros
pathology. No findings indicative of embryotoxiciby
teratogenicity were noted in the foetuses taken by
ceasarean section.

Trutter,
1977

5.8.2 Developmental toxicity

A summary of the main results on developmentakioxiof PHMB is provided in Table 25.

Table 25: Summary of teratogenicity

Route Test type Species Exposure |Doses Critical Reference
Method Strain Period [mg/kg bw/d | effects
Guideline | Sex ay]
no/group
Oral Consistent | Rat; Throughou| 13, 54, or | Dams — weight gain significantly reduce(d d
(dietary) | with t the 112 at 54 and 112 mg/kg/day (-23% of contrp odge,
OECD 414|Females; | gestation at both dose). Food consumption also 6
period (O- significantly reduced in these groups.
20-22 20 days)
Foetuses — No dose-related effects were
observed on pre-implantation and post-
implantation loss and on foetal and litter
weights. Increase in extra ribs at 112
mg/kg which is indicative of foetal toxicity
caused by maternal toxicity and not a
teratogenic event.
Oral Consistent| Rabbit; Days 8 10, 20, and | Dams — Increased mortality at the top dp8eammer,
with through 20| 40 (6 dams). Reduced food intake (-23% | 1993
OECD 414| New of compared to controls between GD8-14,
Zealand gestation. p<0.01) and reduced bodyweight gain a}
White; the top dose. In animals which died on
Females: study there were macroscopic changes |n
’ the stomach or caecum consistent with
20 irritation and inflammation at site of
contact. Signs of recovery were evident
post-dosing when this group showed
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Route Test type
Method

Guideline

Species
Strain
Sex
no/group

Exposure
Period

Doses
[mg/kg bw/d
ay]

Critical
effects

Reference

increased food consumption and final
body weights similar to controls.

Foetuses — There was no effect of PHM
on the number, growth or survival of the
foetusesn utero except a slight increase
pre-implantation loss observed at 40
mg/kg (21.8+25.6 vs 13.1+15.2 in
controls) and a significant increase in pqg
implantation loss observed at 20 mg/kg
(11.4+19.7% vs 6.1+8.4% in controls)
attributed to an increase in early intra-
uterine deaths. But the difference in pre
implantation loss at 40 mg/kg was not
statistically significant and could not be
related to PHMB as the dosing period
began after implantation. The post-
implantation loss at 20 mg/kg was not s
at the highest dose and in the absence
dose-response relationship, this effect w
not attributed to treatment. There was n
evidence for teratogenicity. The
percentage of foetuses with unossifiéd 3
sternabrae or with fused'4nd %'
sternabrae was increased at the top dos
but this effect is considered not related {
treatment.

in

St-

een

as

So

5.8.3 Summary and discussion of reproductive toxicity

In the 1-year repeated toxicity study, testiculasular degeneration was noted in 2/4 dogs at the

highest dose (169 mg/kg reduced to 108 mg/kg). initeal dose also induced severe signs of

toxicity that justified the sacrifice of 3/4 malas week 9, 15 and 15, respectively and provoked

reduction of dosing on week 11 or 12. Besides, fieces on reproductive parameters were

observed in a rat two-generation up to approxingé28D mg/kg and in a rat three-generation study

up to 130 mg/kg. Some effects on the weight mabeoductive organs were identified in the two-

generation study but in the absence of histologeffEcts and in some case dose-response, these

effects were not considered of toxicological sig@ice and no classification is proposed for

fertility.

No evidence of foetotoxicity and teratogenicityoisserved in prenatal studies in the rat and the

rabbit and no classification is proposed for depeiental toxicity.
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6 HUMAN HEALTH HAZARD ASSESSMENT OF PHYSICO-CHEMICAL
PROPERTIES

The test substance was 99% PHMB in all tests meadidoelow.

6.1 Explosivity

The available tests (Schofield, 2007) were perfarnre accordance with EEC- directive A 14
“Explosive properties” and were conducted in compde with the UK Principles of Good

Laboratory Practice. The test substance was sudamiti the effect of heat under confinement
(thermal sensitivity),to impact and friction (meaizal sensitivity).

Thermal Sensitivity

No explosions were observed using the 2 mm orffie¢es, i.e Limiting Diameter < 2mm. The test
substance is not classified as explosive in terits thermal sensitivity.

Mechanical Sensitivity (shock)

Limited Impact Energy > 40 Joules. The test sultgtas not classified as explosive in terms of its
mechanical sensitivity with respect to shock.

Mechanical Sensitivity (friction)

Limited Load > 360 Newtons. The test substanceois aiassified as explosive in terms of its
mechanical sensitivity with respect to friction.

No classification for explosivity is proposed fdiMB.

6.2 Flammability

The available tests (Schofield, 2007) were perfarnre accordance with EEC-directive A10”
Flammability (solids), A12 “Flammability (contactithv water)”, A13 “Flammability ( pyrophoric
properties) and A16 “Auto-inflammability- Relati&elf Ignition Temperature for solids” and were
conducted in compliance with the UK Principles afod Laboratory Practice.

Flammability (solids) A10

The test did not propagate the combustion. So Pt classified as highly flammable.

Flammability (contact with water) A12

The test does not evolve highly flammable gasesomtact with water. So PHMB is not classified
as highly flammable in terms of its reactivity wiklater.

Flammability (pyrophoric properties) A13

The test substance does not spontaneously ignitgoontact with air at ambient temperature. So
PHMB is not classified as highly flammable in teraists pyrophoric properties.

Auto-inflammability- Relative Self Ignition Tempédtae for solids A 16
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The test substance did not ignite below 400°C ugher limit of the test.
PHMB was found to be not flammable and it has rigrition temperature.

No classification for flammability is proposed l@BHMB.

6.3 Oxidising potential

According to the EEC-directive A17 “Oxidising pragies”, an analysis of the chemical structure of
PHMB shows that it does not possess oxidizing ptagzeand will not give rise to highly

exothermic reactions when in contact with othetssgances, particularly flammable ones, in the
manner in which recognized oxidizing substancesadothe basis of this assessment, the substance
is not an oxidizer.

No classification for oxidising properties is preed for PHMB.

Page 65 of 77



ANNEX 1 — BACKGROUND DOCUMENT TO RAC OPINION ON -HMB

7 ENVIRONMENTAL HAZARD ASSESSMENT
7.1 Aquatic compartment (including sediment)
7.1.1 Toxicity test results

7.1.1.1 Fish

Short-term toxicity to fish

Only one study, considered as the most sensitidevahdated by RMS (reliability factor = 1), has
been reportedRenwell and Roberts, 1996 This test was performed according to EPA Stathdar
Evaluation Procedure 540/9-85-006 and with radiellad PHMB. The 96-h L& and NOEC in a
flow-through study for rainbow troutfcorhynchus mykiss), are respectively 26 pd land 9.8 pg
It expressed in PHMB measured concentrations.

Long-term toxicity to fish

The effects on the growth of juvenile rainbow tr¢g@ncorhynchus mykiss) were examined in a
study conducted according to OECD 215 (reliabifaigtor = 1) Penwell and Roberts, 2001
Sixteen individually branded fish per vessel wergased to mean measured concentratiort§Gf
PHMB at 0, 1.0, 1.7, 3.0, 5.5, 10.0, 17.0 and 6@]01. The test was carried out as a flow-through
system over a 28-day duration, and the effectsrowty were determined by a calculation of the
relative (RGR, in g/g/day) and specific growth rd&GR, % weight increase per day) rates,
condition index and food conversion efficiency tbiferent periods, 0 to 14, 14 to 28 and 0 to 28
days. The mean values of RGR and SGR for each esp@®ncentration were subjected to one-
way analysis of variance and were compared withdihgion water control data using Dunnett’s
test, to determine any significance difference. Both, relative growth rate (RGR) and specific
growth rate (SGR), the mean measured no obserfec &HMB concentration (NOEC) was 1§

It and the lowest observed effect concentration (LP&E&s 17ug I*. The mean measured NOEC
for both cor11dition index and food conversion effitty was 1@ig PHMB ! and the LOEC was 17
ug PHMB I

7.1.1.2 Aquatic invertebrates

Short-term toxicity to aquatic invertebrates

The only one acute study witbaphnia magna (Brown and Pearson, 198}, conducted prior to
guideline publications but using a test protocahikir to OECD 202, could not be considered as
valid (reliability factor = 3) due to important wang (no GLP, no medium composition and no
dissolved oxygen rate were reported, no referemtsstance tested and no PHMB monitoring
during the test).

Long-term toxicity to aquatic invertebrates

A chronic toxicity study toDaphnia magna was conducted according to OECD 2Perfwell,
20006, (reliability factor = 1). The test system was rover 21 days as a semi-static system, with
replacements of test solutions every 2 days. Addlesiparent animal replicates were deployed at test
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concentrations of“C-PHMB at 0, 0.24, 0.8, 2.6, 8.4 and ¢ I (arithmetic mean measured
concentrations). Offspring reproduction was codntieroughout the test, and parddaphnia
length was measured after 21 days. For both ssinmeters, there were no significant differences
from the control except at the highest concentmat®4 ug PHMB . Therefore, based on the
mean measured concentrations of PHMB, the NOEC3whsy I and the LOEC 24g I'™.

7.1.1.3 Algae and aquatic plants

The PHMB toxicity towards the freshwater green aldrseudokirchneriella subcapitata (formerly
known asSelenastrum capricornutum), was performed according to OECD 2fiiideline(reliability
factor = 2) Penwell and Smyth, 2006 Due to PHMB adsorption onto glassware, solutiofs
culture medium contaminated with*C]JPHMB were prepared 24h before the beginning ef th
experiment corresponding with algal inoculatiofiC[PHMB was at —24, 0 and 72 h of exposure.
The maximum adsorption was observed between —248dnend the low loss of PHMB observed
between 0 and 72 h could be due to a weak desorpfi®HMB from glassware occurring by the
increase of orbital agitation to homogenize thelkiigocula. Therefore, measured concentrations at
the end of the test are considered more realistictle endpoints were calculated with these data.
A Weibull curve has been plotted and a 72-h&&hd NOEC were evaluated. According to TGD,
NOEC is 1considered as kgand 72-h Erg is 8[7.3; 8.6] pg't PHMB and 72-h Erg, 15 [13.8;
16.8] ug I

7.1.1.4 Sediment organisms

The effects of“C-PHMB on sediment dwelling organisms were asse#se study conducted
according to OECD 218Qjlbert and Roberts, 20023, (reliability factor = 2). The larvae of
Chironomus riparius were exposed to sediment spiked with PHMB at naim@oncentrations of
100, 180, 320, 560 and 1000 mgkgiry weight (the upper concentration being the tlimi
concentration for studies of this type), and theViBHconcentrations were measured in overlying
water, in the sediment and in pore water at the atad the end of the exposure. The mean actual
concentrations of PHMB were 0, 73, 140, 240, 42008 mg kg dry weight. The daily emergence
of adult midges monitored and assessed over a P§ddaod. No effects were seen at any
concentration, so the NOEC was estimated to ben9®&g" dry weight (corresponding with 196
mg.kg" wet weight) and the LOEC >900 mgkdry weight.

7.1.1.5 Other aquatic organisms

No data available.

7.1.2 Calculation of Predicted No Effect Concentration (NEC)

Not relevant for this type of dossier.
7.2 Terrestrial compartment
7.2.1 Toxicity test results

7.2.1.1 Toxicity to soil macro organisms

Not relevant for this type of dossier.
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7.2.1.2 Toxicity to terrestrial plants

Not relevant for this type of dossier.

7.2.1.3 Toxicity to soil micro-organisms

No data available.

7.2.1.4 Toxicity to other terrestrial organisms

No data available.

7.2.2 Calculation of Predicted No Effect Concentration (NEC_soil)

Not relevant for this type of dossier.

7.3 Atmospheric compartment

Not relevant.
7.4 Microbiological activity in sewage treatment systers

7.4.1 Toxicity to aguatic micro-organisms

In a study Penwell A.J & Roberts G.C, 2000aR=1) conducted according to ISO 9509: 1989 (E)
Water quality — method for assessing the inhibitioh nitrification of activated sludge
microorganisms by chemicals and waste water - ,efifiect of PHMB upon the inhibition of
nitrification was assessed. The test measurednthidiiory effects of nominal concentrations of
PHMB at 5, 10, 20, 50 and 100 mydn nitrifying bacteria in activated sludge whithrough the
process of nitrification, oxidise ammonium saltssiolution to nitrite and nitrate. The degree of
inhibition was measured by assessing the differema®ncentration of oxidized nitrogen (nitrite
plus nitrate) produced by the oxidation of ammonisatis after parallel aeration of a nitrifying
sludge in the presence and absence of the tesasabsover a four hour period.

A reference substance known to inhibit nitrificatial-allyl-2-thiourea, was used. Flasks were
incubated at 20 + 2°C in a shaking incubator fdvodirs. At the end of the incubation period, the
oxidised nitrogen formed in each test flask waswated by subtraction of the mean value
measured in the duplicate control flasks at thet stathe test. RMS considered as valid without
restrictio?s R = 1). The results showed tH&Cso to be 38 mg PHMB 1 with a NOEC of 12 mg
PHMB |~

A second studyRenwell A.J & Roberts G.C, 2000bR=1) was performed according to ISO/DIS

draft 13641-1, water quality — determination of thkibition of the activity of anaerobic bacteria

(R = 1). The effect of PHMB upon the anaerobic gas prédodrom sewage sludge organisms as
typically found in domestic sewage treatment wasermieined. Nominal PHMB concentrations of 1,

2,4, 7.5, 15, 30, 60, 125, 250 and 5001gvbre incubated with anaerobic sludge over 48 ke Th
inhibitory effect upon the production of G@&as measured by assessing the difference in ansbunt
gas produced by the sludge microorganisms aftallphincubation of anaerobic sludge in both the
presence and absence of PHMB over the 48 h period.
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The EGo was found to be 2.4 g PHMB (equivalent to 86 mg PHMBGMLTS) and theNOEC
was 0.56 g PHMB 1 (equivalent to 20 mg PHMBGMLTS).

7.4.2 PNEC for sewage treatment plant

Not relevant for this type of dossier.

7.4.3 Conclusion on the environmental classification anthbelling

Data are summarised in Table 26 below.

Page 69 of 77



ANNEX 1 — BACKGROUND DOCUMENT TO RAC OPINION ON -HMB

Table 26 Summary of acute and long term toxicity oPHMB to the most sensitive species within differg groups of aquatic
organisms

Organism| Species Test conditions sHEG NOEC (ug/L) GLP (Y/N) | Reliability
Fish Oncorhynchus mykiss 96 h flow- 26ug I (mean measured)| 9@ I (mean Y 1
(Rainbow trout) through/Freshwater measured)
Oncorhynchus mykiss Growth rate of 10pg I (mean Y 1
(Rainbow trout) juvenile fish, flow- measured)
through, 28
days/Freshwater
Invertebra Daphnia magna 48h, static 9Qug I (nominal) < 20ug I'* (nominal) N 3
tes (waterflea)
Daphnia magna Growth and 8.4ug I'' (mean Y 1
(waterflea) reproduction, semi- measured)

static, 21 days

Algae Pseudokirchneriella Static, 72h/Freshwater Y 1
subcapitata (formerly Biomass: 11.4[10.6;12.3hg I'* 4.6[4.3:4.9 ugt
known as Sdlenastrum (mean measured) -(mean measured)
capricornuturm) 15 [13.8;16.8Lg I 8.0 [7.3; 8.6Jug I
Growth rate: (mean measured) (mean measured)
Sediment | Chironomus riparius 28 d, emergence of 196 mg kg wet weight |Y 2
dweller adult midges/ spiked sediment (mean
sediment measured)
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The LGy and EGg values for fish, invertebrates and algae, are tdhen 1 mgt and although the
acute toxicity data for Daphnia (reliability 3) amet reliable, it can be concluded that crustaceans
are not more sensitive than fish and algae, basdteoother available data. In addition, PHMB is
not rapidly biodegradable, is photolytically anddhglytically stable, and is expected to be
persistent. However, based on PHMB physico-chenpecaperties (polymer, MW > 700Da, log
Kow < 3), it is unlikely for the substance to bicamulate.

ThereforeN; R50/53is proposed according to Directive 67/548/EEC dete

Based on the CLP criteria, the proposed classificais Aquatic Acute 1 — H400 and Aquatic
Chronic 1 — H410 with signal word¥anger” and pictogram GHSO09.

In addition, as the 72h-Egvalue for algae is 0.01 mg k EGso < 0.1 mg 1%, a M-factor of 10 is
thus proposed to determine the specific conceatrditnit.

For the same reason, SCL are proposed for envinohamgler Directive 67/548/EEC:

Specific concentration limits

C>2.5% N, R50/53
0.25%< C<2.5% N, R51/53
0.025%< C< 0.25% R52/53

Based on the CLP criteria, following thd?2ATP, the substance should also be classified as
Category Acute 1 — H400 (E6< 1 mg I') and Category Chronic 1-H410 ( Non-rapidly degtaea
substances for which there are adequate chronicitipdata available and with a chronic NOEC
0.1mg 1) with an M-factor of 10 for acute toxicity.

In addition, since the substance is not rapidiydbgradable and the lowest NOEC vai®01 mg
I (NOEC algae = 0.008 mg), an M-factor of 10 should be applied for chrotuicity.
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JUSTIFICATION THAT ACTION IS REQUIRED ON A
COMMUNITY-WIDE BASIS

PHMB is currently under evaluation by the Rappartelember State France in the context
of the Biocidal Product Directive (98/8/EC). In acdance with Article 36(2) of the CLP
Regulation, PHMB should be considered for harmahidassification and labelling. Therefore, this
proposal considers all human health and environahenid points.
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OTHER INFORMATION

The information available here was submitted indbepe of the Biocidal Product Directive
for inclusion of the active substance PHMB in anhekdirective 98/8/CE.
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