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ANNEXES

ANNEX |: LITERATURE REVIEWS REGARDING AQUATIC BIOACCUMULATIONAND —MAGNIFICATION OF SILVER..........



Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance Silver zinc zeolite (Zeolite, LTAL framework type, surface-modified with silver aridczions)

name: This entry covers LTA framework type zeolite whiths been surface-modified with both silver
and zinc ions at contents Ag 0.5%-6%, Zn 5%-169, @otentially with phosphorus oxides,
NH4+, Mg2+ and/or Ca2+ each at level <3%

EC number:

CAS number: 130328-20-0

Annex VI Index

number:

Degree of >99%

purity:

Impurities: No impurities present at >1% and none of the impurities present at lower levels are considered

relevant for the classification of the substance

1.2 Harmonised classification and labelling proposal

Table 2:  The current Annex VI entry and the propogd harmonised classification

CLP Regulation Directive 67/548/EEC
(Dangerous Substances
Directive; DSD)

Current entry in Annex VI, CLP - -

Regulation

Current proposal for consideration by Skin Irrit. 2; H31¢

RAC

(causes skin irritation)

Eye Dam. 1; H318
(causes serious eye damage)

Repr. 1B; H360D
(may damage the unborn child)

Carc. 2; H351

1LTA = Linde type A




CLP Regulation

Directive 67/548/EEC
(Dangerous Substances
Directive; DSD)

(suspected of causing cancer)

STOT RE 2; H373

(may cause damage to organs
through prolonged or repeated
exposure.)

Aquatic Acute 1; H400; M-factor =
100; (Very toxic to aquatic life)
Aquatic Chronic 1; H410; M-factor,
= 100;

(Very toxic to aquatic life with long
lasting effects)

Resulting harmonised classification
(future entry in Annex VI, CLP
Regulation)

Skin Irrit. 2; H315
(causes skin irritation)

Eye Dam. 1; H318
(causes serious eye damage)

Repr. 1B; H360D
(may damage the unborn child)

Carc. 2; H351
(suspected of causing cancer)

STOT RE 2; H373

(may cause damage to organs
through prolonged or repeated
exposure.)

Aquatic Acute 1; H400; M-factor =
100; (Very toxic to aquatic life)
Aquatic Chronic 1; H410; M-factor
= 100;

(Very toxic to aquatic life with long
lasting effects)




1.3 Proposed harmonised classification and labelling ts®d on CLP Regulation and/or DSD

criteria
Table 3:  Proposed classification according to thELP Regulation
CLP Hazard class Proposed Proposed SCLs| Current Reason for no

Annex | classification | and/or M- classification? | classification?
ref factors
2.1. Explosive: Data lackin
2.2. Flammable gase Data lackin
2.3. Flammable aerosc Data lackin
2.4. Oxidising gase Data lackin
2.5. Gases under press Data lackin
2.6. Flammableliquids Data lackin
2.7. Flammable solid: Data lackin
2.8. Self-reactive substances a Data lackin
mixtures
2.9. Pyrophoric liquid Data lackin
2.10. Pyrophoric solid Data lackin
2.11. Self-heating substances a Data lacking
mixtures
2.12. Substances and mixtures whick Data lackin
contact with water emit
flammable gases
2.13. Oxidising liquids Data lackin
2.14. Oxidising solid: Data lackin
2.15. Organic peroxide Data lackin
2.16. Substance and mixres corrosive Data lackin
to metals
3.1. Acute toxicity - oral Conclusive bu
not sufficient for
classification
Acute toxicity - dermal Conclusive but
not sufficient for
classification
Acute toxicity - inhalation Conclusive but
not sufficient for
classification
3.2. Skin corrosion irritation Skin Irrit. 2 - -
H315




CLP Hazard class Proposed Proposed SCLs| Current Reason for no
Annex | classification | and/or M- classification? | classification?
ref factors
3.3. Serious eye damage / eye Eye Dam. 1 -
irritation H318
3.4. Respiratory sensitisation Data lacking
3.4. Skin sensitisation Conclusive but
not sufficient for
classification
3.5. Germ cell mutagenicit Inconclusive
3.6. Carcinogenicit Carc. : -
H351
3.7. Reproductive toxicit Repr. 1E -
H360D
3.8. Specific target organ toxici Conclusive bu
single exposure not sufficient for
classification
3.9. Specific target organ toxicity — | STOT RE 2 -
repeated exposure H373
3.10. Aspiration hazard Data lacking
4.1. Hazardous to the aquatic Aquatic Acute | M-factor = 100 | -
environment 1 M-factor = 100
H400
Aquatic
Chronic 1
H410
5.1. Hazardous to the ozone layer Data lacking

Dlincluding specific concentration limits (SCLs) avefactors
2 Data lacking, inconclusive, or conclusive but naffisient for classification

Labelling:

Pictogram:

¥

Signal word:
Pictogram codes

Danger

GHS08, GHS05, GHS09

Hazard statements:

Precautionary statements:

H318, H315, H373, H360D, HB310

Proposed notes assigned to an entry:

Responsibility of thdieqpt.




2 BACKGROUND TO THE CLH PROPOSAL

2.1 History of the previous classification and labellig
Classification and labelling of silver zinc zeolitas not been previously discussed.

A competent authority report on silver zinc zeoiiteluding a hazard assessment and a
classification proposal has been prepared witherréview programme for biocides under 98/8/EC
(Biocides directive) and this report is currentsirig reviewed by other EU Member States and the
applicant.

The active chemical entity in silver zinc zeoliéehe silver ion released during use. Silver iaes a
effective against a broad spectrum of microorgasiry. Gram-positive and Gram-negative
bacteria, moulds/fungi and yeasts). The type @ésitinc zeolites considered in the competent
authority report and in this report (i.e. IRGAGUARD502i and AgION® Silver Antimicrobial
Types AK and AJ) are incorporated into polymersampounded into coatings which in turn may
potentially be used in a vast range of consumeliGgions.

A first discussion of the toxicological sectiontbé report was held at the Technical Meeting for
Biocides in June 2013. During this meeting it wasided that the proposal for classification with
respect to irritation and with respect to reprotactoxicity should be forwarded to the Committee
for Risk Assessment without further input from echnical Meeting. It was also agreed that an
electronic consultation between EU Member Stateslshbe conducted in order to decide if a new
carcinogenicity study should be requested consigdhat the existing study suffered from
deficiencies such as lack of GLP compliance ankl tda sufficiently high dose group. SE being
the RMS received a response from six Member St@tely. one Member State favoured a request
for further testing but there was no consensus laneir not to support a proposal for classification
with respect to carcinogenicity in category 2.

A majority of Member States supported a requestudherin vivo mutagenicity data to clarify if

the positive results observedvitro would manifestn viva. Such study would replace the existing
in vivo genotoxicity study which failed to demonstrate @yre of the target system. However, in
case the proposal for classification as Reprotioxaategory 1b is accepted and agreed by the
European Commission, one of the exclusion criterihe biocides regulation (BPR) will be

fulfilled and the substance will not be approveduse as a biocide on the European market. In that
case, the in vivo genotoxicity study would becompesfluous. Therefore, for animal welfare
reasons, conducting the in vivo genotoxicity stisglgending the decision on classification with
respect to reprotoxicity.

2.2 Short summary of the scientific justification for the CLH proposal

Physico-chemical hazards

No experimental data are available in relationhpsico-chemical hazards except for data on
boiling point (>350°C). However based on the conifpmsand nature of the substance (purely
inorganic stable complex) it can be concluded sitaér zinc zeolite shall not be classified as an
explosive under CLP.

Moreover, based on the nature of the substancelfpmorganic stable complex) testing of
flammability can be waived under CLP and it shalls not be classified for this hazard.



In conclusion no classification for physico-chenhicazards are proposed under DSD for silver
zinc zeolite based on the nature of the substamde&gperience in use (i.e. safely handled in
various testing in water and air).

Human health hazards

There may be different types of silver zinc zeslitemmercially available but the types considered
in this report are denoted Irgaguard B 502i, Agl@MNimicrobial Type AJ and AglON

Antimicrobial Type AK. The differences in chemieamposition between these types are not
expected to have a significant impact on the tdgigioal properties and they are thus assumed to
be toxicologically equivalent. Irritation studiesrformed with AgION Antimicrobial Type AK
demonstrated irreversible erythema and oedemabitsaduring the 14 day observation period of
the skin irritation study and moderate to sevedmness of conjunctiva in rabbits that for one rabbit
persisted during the entire 21 day observatiorodest the eye irritation study.

Silver zinc zeolite is thus considered to meetdtiteria for classification with respect to irriia:
Skin. Irrit. 2; H315 (causes skin irritation)
Eye Dam. 1; H318 (causes serious eye damage)

Silver zinc zeolite was clastogenic when testedtro but in the absence of reliabtevivo data, it
is presently not possible to decide if silver zmeolite fulfils the criteria for classification in
Category 2 (CLP).

Results of a chronic toxicity/carcinogenicity studyrat indicate that silver zinc zeolite AgION
Antimicrobial Type AJ causes statistically signéfit positive trends for leukaemia in both sexes
and pituitary adenomas in females. The tumour tgpesd not be dismissed as it is considered
unlikely that positive trends, in which all doses aonsidered, appear by chance and there was no
reason to disregard results in the concurrent otstif the substance has an ability to promote
initiated cells into tumours, an increased freqyesfdhose tumour types common to the strain used
seems reasonable.

Silver zinc zeolite is thus proposed to be clasdifi
Carc 2; H351 (suspected of causing cancer)

Silver zinc zeolite treatment during mating, gastatind lactation resulted in a reduced bodyweight
gain in F1 pups (and a subsequent delay in dapgihal opening and preputial separation), a
decrease in livebirth index, increase in stillbomex and reduced bodyweights in F2 pups. The
results are supported by existing information iating similar effects, to a varying extent, for
example in a developmental toxicity study with silacetate in rats and a published study with
silver chloride. The latter clearly demonstrategadi@omental toxicity in rats.

Silver zinc zeolite is thus proposed to be clasdifi
Repr.1B H360D (may damage the unborn child)

Discoloration of organs and tissues was observed studies with repeated exposure to silver zinc
zeolite. In the chronic/carcinogenicity study”)riats it was observed at a dose of 0.1 % (stated to
correspond to “at least 30 mg/kg bw) and in theesaimdy in mice it was observed at the lowest
dose tested (0.1% corresponding to “at least 67/&kgnfiv”). It was also observed in the two-
generation study in rats at the lowest dose inmaras well as offspring (72/87 mg/kg bw (pre-
mating)). Despite existing uncertainty whether ot pigmentation of organs and tissues can be
associated with major functional changes, an imgle accumulation of a heavy metal in organs
and tissues is considered an undesired effecteSiocumulation of silver in organs and tissues has
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been observed at a dose level that lies withirgthidance range (adjusted from 10< ©00 mg/kg
bw to 5< G 50 mg/kg bw for 6 month exposure) for STOT-REggaty 2.

Silver zinc zeolite is thus proposed to be clasdifi
STOT RE 2; H373 (may cause damage to organs througitolonged or repeated exposure.)

Environmental hazards

Silver zinc zeolite is in acute tests toxic to fesid inhibits growth of algae. No reliable tesutes
are available for crustaceans and other taxonoroigpg. No chronic toxicity data are available for
silver zinc zeolite.

Silver zinc zeolite is a metal compound, but T/Btpcol results are not available.

For the purpose of classification for environmehiatards, silver zinc zeolite is considered to be
readily soluble. Zinc and silver are environmentadllevant, but silver is considered to be the most
relevant compound released.

Using available data generated with soluble sibadts, silver zinc zeolite is proposed to be
classified as

Acute (short-term) aquatic hazard: category Acute 1M-factor: 100.

Long-term aquatic hazard: category Chronic 1, M-fa¢or: 100

2.3 Current harmonised classification and labelling

2.3.1 Current classification and labelling in Annex VI, Table 3.1 in the CLP Regulation

There is currently no classification and labellfogsilver zinc zeolite in Annex VI, Table 3.1 ing
CLP Regulation.

2.3.2 Current classification and labelling in Annex VI, Table 3.2 in the CLP Regulation

There is currently no classification and labellfngsilver zinc zeolite in Annex VI, Table 3.2 ine
CLP Regulation.

2.4 Current self-classification and labelling

2.4.1 Current self-classification and labelling based otthe CLP Regulation criteria

There is currently no self-classification and ldibgl proposed for silver zinc zeolite based on the
CLP regulation criteria.

2.4.2 Current self-classification and labelling based o®SD criteria
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3

JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

Not applicable for biocides.

RAC general comment

The CLH proposal from the Dossier Submitter (DS) covers three Linde Type A (LTA)
framework zeolites which have been surface-modified with both silver (Ag) and zinc (Zn)
ions with contents of Ag between 0.5% and 6% and of Zn between 5% and16%, and
potentially with phosphorus, NH4*, Mg?* and/or Ca?*, each at a level < 3%.

The data considered by the DS has been generated using different silver zinc zeolites
(SZZ), AgION® Silver Antimicrobial Type AK, AgION® Silver Antimicrobial Type AJ and
Irgaguard® types B5000 or B 502i. These are denoted AgION Type AK, AgION Type AJ and
Irgaguard, respectively. These names are used throughout this opinion. An unspecified
SZZ was used in some studies. The DS noted that it is similar to an Irgaguard type. Two
other zeolites (HealthShield® and Zeomic®) are referred to in the CLH proposal. These
are equivalent to AgION Type AK and AgION Type AJ, respectively. RAC notes that the
group so referred to in this opinion could cover additional types of SZZ than the three
active substances referred to above.

SZZ are active substances with many different uses and applications. Most are
incorporated into polymers, compounded into coatings or applied topically onto materials
with the purpose of inhibiting growth of a variety of bacterial and fungal species in order
to: i) protect humans against pathogens; ii) prevent deterioration of the physical
properties or appearance of materials, or; iii) prevent development of undesired odours
caused by microbial activity.

SZZ belongs to a group of ion-exchange carriers with silver ions as the active chemical
entity. Instead of dissolution, silver and zinc ions are released from the zeolite matrix
during use. Zeolites are natural or synthetic alumino-silicates, regular in shape and highly
porous adsorptive crystals composed of tetrahedrons centered on aluminum and silicon
atoms and linked through the oxygen atoms at the apices of the tetrahedra. It is known
that the active antimicrobial entity in common between the three SZZ is the silver (Ag*)
cation released during use. The zinc ion (Zn?*) can also be exchanged with other anions
but it plays a role as a chemical and colour stabiliser, reducing product discoloration,
rather than for antimicrobial efficacy. The zeolites are considered as an inert matrix. The
cation Ag®* is highly effective in halting the growth of bacteria, likely through the binding
of silver ions with thiols and disulfide groups in proteins and peptides associated with the
permeable and sensistive microbial cell wall.

Justification for applying the strategy for readily soluble metal compounds

SZZ do not dissolve, instead, silver and zinc ions are released from the zeolite matrix
during use. As the substance is an inorganic metal compound, Annex IV to the Guidance
on the application of the CLP criteria version 4.1, June 2015 (CLP Guidance) applies. The
Annex defines the different classification strategies to be applied to either metals or
(readily or poorly soluble) metal compounds. It also describes the characteristics of
metals as follows (see Annex IV.1): "Metals, M° in their elemental state are not soluble
in water but may transform to yield the available form. This means that a metal in the
elemental state may react with the media to form soluble cationic or anionic products,
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and in the process the metal will oxidise, or transform from the neutral or zero state to a
higher one.” With regard to metal compounds it is stated in the guidance that "“in a
simple metal compound, such as an oxide or sulphide, the metal already exist in an
oxidised state, so that further metal oxidation is unlikely to occur when the compound is
introduced into an aqueous medium.”

In the manufacturing process of SZZ, silver and zinc are introduced as metal salts, i.e.
silver nitrate (AgNO3) and zinc nitrate (Zn(NO3)2), respectively with no reduction step to
change the oxidation state of the metal ions to elemental metal. As a result, silver and
zinc are present in the zeolite matrix in their oxidised state (positively charged ions) and
will be released by ion-exchange without further metal oxidation taking place. Indeed,
neither silver nor zinc is present as Ag® or Zn° in the final material SZZ or during its uses.

During the RAC-35 plenary discussion, an industry representative questioned the
environmental classification approach taken by RAC and stressed that the strategy for
metals should have been followed (according to Annex IV.5.2 of the CLP guidance) given
the clear definition of compounds (i.e. either a salt or an oxide) and based on the
consideration that silver and zinc are present in SZZ in their metallic form.

It is understood by RAC that the description for metals as stated in Annex IV.1 to the CLP
guidance is not met. The environmental classification of SZZ proposed by the DS and
adopted in the RAC opinion is based on applying the strategy for readily soluble metal
compounds (i.e. the DS considered SZZ as a readily soluble metal compound due to lack
of data on water solubility of the compound in accordance with the CLP guidance, Annex
IV.5.3) by re-calculating the toxicity of the silver ion derived in tests with soluble silver
salts back to the toxicity of the entire compound (using the maximum silver content of
6%). The RAC is of the opinion that it is justified to classify SZZ using the strategy for
metal compounds. Despite the fact that silver ions do not dissolve from SZZ but are
released by ion-exchange, silver (and zinc) in SZZ is not present in its elemental state
and therefore the description of metals as stated in Annex IV.1 of the CLP guidance is not
met.

Justification for grouping SZzZ

During public consultation, several Member States (MSs) asked to further elaborate the
justification for the grouping of hazard data and doubted that this CLH proposal covers a
single substance or entry for the purpose of the CLP Regulation, especially taking into
consideration differences found for some human health endpoints.

According to the DS, there are many different types of SZZ commercially available. There
are also various silver containing active substances (SCAS) notified under Directive
98/8/EC that were not included in the DS proposal and are thus not part of this RAC
opinion (e.g. silver phosphate glass, silver copper zeolite, silver nitrate, etc).

Under Directive 98/8/EC, the gouping was considered by Member States during
discussion of the SZZ draft Competent Authority Report (CAR) submitted by the
evaluating Competent Authority at the Biocides Technical Meeting in June 2013 where it
was agreed that read across was acceptable for the three types of SZZ based on the
assumption that the common toxic moiety is the silver ion (Ag*). However, discussion of
the possibility to read across between other SCAS was deferred until RAC had provided
its opinion on the harmonised classification of the three SZZ proposed by Sweden.

According to confidential reports submitted with the CLH dossier, the release rates of
silver and zinc over a fixed period of time under physiological conditions are relatively
comparable between the three SZZ. The other data provided in the CLH report and other
documents (content of silver, zinc, calcium, magnesium, ammonium ions, particle and
pore size) do not suggest that there would be any difference in bioavailability or
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toxicokinetics and therefore in systemic toxicity. Although the toxic moiety appears to be
the silver ion for systemic endpoints, it is likely that both the zinc ion and the zeolite
structure play a role in the bioavailability, toxicokinetics and toxicity of the silver ion.

An additional argument in favour of grouping the three SZZ considered in this opinion is
that a pattern of systemic toxic effects consistently appeared in most of the repeated
dose toxicity studies (see the Table in the STOT-RE section). RAC noted that the
differences among the three SZZ reported for local toxicity might be attributed to
differences in experimental conditions (i.e., the vehicle for application of the material,
which might determine the silver and zinc release; rinsing or not rinsing the exposed
area, etc.) or to different matrix effects.

In conclusion, based on several lines of evidence, the grouping of SZZ is supported
by RAC. It is unknown whether the zinc and zeolite components might also contribute to
the toxicity, in particular after inhalation of the zeolite which is inert and insoluble matrix.

As seen in the overview table below, none of the three types of SZZ is accompanied by a
complete set of data. However, it is notable that all human health hazards were assessed
on the basis of at least one study with SZZ AgION Type AK (the worst case), except
carcinogenicity, which was assessed using SZZ AgION Type AJ. Indeed, several hazard
classes lacked experimental studies for one or two of the three silver zinc zeolites. The
grouping is further discussed and justified for each hazard class separately.

Table 1 (RAC): Hazard-specific studies using SZZ AgION Type AK and/or SZzZ
AgION Type AJ

Endpoint/hazard class | AQION AgION | Irgaguard | Unspecified | DS proposal
Type AJ | Type silver zinc for silver
AK zeolite* zinc zeolites
Phys-chemical properties X X X No C&L
Acute toxicity (oral, X X X No C&L
dermal, inhalation)
STOT SE No C&L
Skin irritation X X X Skin Irrit. 2,
H315
Eye Irritation X X Eye Dam. 1,
H318
Skin sensitisation X X X No C&L
STOT RE X STOT RE 2;
H373
Mutagenicity X X No conclusion
Carcinogenicity X Carc 2; H351
Reproductive toxicity X Repr. 1B;
H360D
Other endpoints No conclusion
Note: x, study available for the endpoint and the type/form of SZZ; C&L, classification and labelling
* The unspecified SZZ is assumed to be very similar to Irguaguard B502i

Justification for not applying specific concentration limits (SCLs)

During public consultation, a Member State (MS) proposed to set specific concentration
limits (SCLs) for all hazard classes. The rationale was that SZZ, which are part of the
SCAS family, may have different silver content and release rates. The MS suggested to
take into account such differences in potency and additivity by setting SCLs. The DS
responded that according to the CLP guidance on the application of the CLP criteria,




additivity is not applicable to most of the hazard classes. In addition, setting SCLs above
the GCL could be considered but the DS doubted that this would be possible from the
limited data available for most endpoints. RAC is also of the opinion that SCLs could not
be derived due to the lack of adequate data. In addition, the silver (local or systemic)
exposure will be dependent upon many variables including silver content and release,
which in turn depends on several factors including the zeolite structure, the type of ions
present, the pore size, the surface and internal chemical modifications, the physiological
environment etc.

RAC concludes that based on the physico-chemical similarity of the SZZ in this opinion
and the nature and quality of the available experimental studies, it is considered justified
to not set SCLs or to address potency considerations.
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE
1.1 Name and other identifiers of the substance

Table 5:  Substance identity

EC number:

EC name: Zeolites, AgZi

CAS number (EC|1303:8-20-0

inventory):

CAS number: 130328-20-0

CAS name: Zeolites, AgZn

IUPAC name: Silver zinc zeolitgZeolite, LTAZ framework type, surface-modified with silver aridczions)
This entry covers LTA framework type zeolite whichs been surface-modified with both silver
and zinc ions at contents Ag 0.5%-6%, Zn 5%-169, @otentially with phosphorus oxides,
NH4+, Mg2+ and/or Ca2+ each at level <3%

CLP Annex VI

Index number:

Molecular Generic (excluding additional ions/elements corrgidéo be confidenti business information

formula: Ag20 ZnO (NaO Al;0s Si0y)

Molecular weight |Not applicable to the generic definiticthe specific molecular weight of the test material

range: disclosed in a separate confidential Annex)

Structural formula;

Not applicable

1.2 Composition of the substance

2LTA = Linde type A
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Table 6:

Constituents (non-confidential informatian)

Constituent

Typical concentration Concentration range

Remarks

Zeolite, LTAS framework
type, surface-modified with

silver and z

inc ions

>99%

Current Annex VI entry:

Table 7:

Impurities (non-confidential information)

Impurity

Typical
concentration

Concentration Remarks
range

No impurities present atl% and none of the impurities present -
at lower levels are considered relevant for thegifecation of the
substance (information on impurities are provided separate

confidential

Annex)

Current Annex VI entry:

Table 8: Additives (non-confidential information)
Additive Function Typical concentration | Concentration range | Remarks
None - - - -

Current Annex VI entry:

1.2.1 Composition of test material

The data considered in this dossier has been gedaraing different distinct silver zinc zeolites
(AgION Antimicrobial Type AJ and Type AK, IrgaguaBB00O0 (Bactekiller AZ) and Irgaguard
B502i). The compositions of these materials aremgivn a separate confidential Annex to this
report (see section 2.3 on page 12).

3LTA = Linde type A
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1.3 Physico-chemical properties

Table 9: Summary of physico - chemical properties

Property

Value

Reference

Comment (e.g. measured or
estimated)

State of the substan
at 20°C and 101,3 kPa

Solid

Doc IlIB

3.1-01

Shepler, (2001)
Anonymous,
(2006)

Fiessler, (2007)

Melting/freezing poir

No melting point <350°

Doc lIIA
3.1.1-01
Cunningham,
(2001)

Fiessler, (2007)

Boiling point

Not relevant due to the high melti
point

Valid justificatior

Relative densit

Irgaguard B800(
2.149

Doc IIIA
3.1.3-01
Fiessler, (2007)

Vapour pressul

Not volatile due to the inorganic natt
of the substance as also indicated by
high melting point (i.e. vapour pressur
e <10° Pa)

he

Valid justificatior

Surface tension

Not applicable as silver zinc zed
not soluble in water and as the materi
only releases inorganic ions in water

1

Valid justification

Water solubility

Not soluble with regards to the whc
substance (substance as defined)

With regards to silver and zinc
dissolution:

AgION Antimicrobial Type AJ (loading
10 mg/ml):

Silver (max conc.)

pH 5: 9.2 mg/l (after 29 days)

pH 7: 2.9 mg/l (after 11 days)

pH 9: 0.2 mg/l (after 35 days)

Zinc (max conc.)
pH 5: 467 mg/l (after 37 days)

pH 7: 51 mg/l (after 37 days)
pH 9: 0.5 mg/l (after 17 days)

Irgaguard B8000 (loading 2 mg/ml):
Silver (max conc.)

pH 5 (phthalate buffer): 23.9 mg/l
pH 7 (phosphate buffer): 0.02 mgl/l
pH 9 (borate buffer): 0.17 mg/l

Doc IIIA

3.5-01

Bussey, (2001)
Meinerling and
Herrmann,
(2007)

B3.5-04 (in
Document IlI-
A)

O’Connor and
Woolley,
(2010)

19




Property

Value

Reference

Comment (e.g. measured or
estimated)

AgION Antimicrobial Type AK
(loading corresponding to a max relea
of 50 mg/L silver)
Silver (% of theoretical max)
pH 4, 37°C, phosphate buffer:

42.3% (3 h)

39.7% (6 h)

38.1% (12 h)

37.4% (18 h)

36.7% (24 h)

37.0% (72 h)

40.4% (168 h)
pH 8, 37°C, phosphate buffer:

18.1% (3 h)

16.0% (6 h)

13.7% (12 h)

12.5% (18 h)

12.2% (24 h)

13.2% (72 h)

13.8% (168 h)

Irgaguard B502i (loading correspondirn
to a max release of 50 mg/L silver)
Silver (% of theoretical max)
pH 4, 37°C, phosphate buffer:
15.9% (3 h)
22.6% (6 h)
33.9% (12 h)
37.4% (18 h)
37.4% (24 h)
24.1% (72 h)
17.6% (168 h)
pH 8, 37°C, phosphate buffer:
0.93% (3 h)
17.8% (6 h)
22.0% (12 h)
22.7% (18 h)
17.1% (24 h)
16.7% (72 h)
14.6% (168 h)

se

Partition coefficient -
octanol/water

Not applicable to an inorgan
crystalline complex which is neither
soluble in water nor in organic solvent

U7

Valid justificatior

Flash point Not applicable as the melting point is Valid justification
>40°C
Flammability Silver zinc zeolite has no capacity to Valid justification

initiate or support combustion; all
components are inorganic and non-
pyrophoric. Based on the structure an
experience in use it can be concluded
that silver zinc zeolite is not flammable

Explosive properties

Based on structure and expegié

use it can be concluded that silver zin¢

zeolite is not associated with an

Valid justification
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Property Value Reference Comment (e.g. measured or
estimated)
explosive hazard
Self-ignition Silver zinc zeolite has no capacity to Valid justification
temperature initiate or support combustion; all

components are inorganic and non-

pyrophoric. Based on the structure an
experience in use it can be concluded
that silver zinc zeolite is not flammable

Oxidising properties

Based on structure and expeéén

use it can be concluded that silver zin¢

zeolite is not associated with an
oxidising hazard.

Valid justification

Granulometry

AgION Antimicrobial Type AJ:
Particle size

Median 2.5t0 2.8 um. Min. 0.39 pm.
Max. 23 pum.

AgION Antimicrobial Type AK:
Particle size

Median 2.5t0 2.8 um. Min. 0.39 pm.
Max. 23 pm

Doc IlIB
3.11-01
Uchida, (2000)

Stability in organic
solvents and identity o
relevant degradation
products

No data available

Data not considered relevan
silver zinc zeolite as
manufactured does not contai
organic solvents and as silver
zinc zeolite is not formulated i
organic solvents.

t as

Dissociation constant

Not applicable as silver zieolite
does not contain any acid or base
functionality

Valid justification

Viscosity Not applicable as silver zinc zeolite as Valid justification
manufactured is a solid with a melting
point >40°C

2 MANUFACTURE AND USES

2.1 Manufacture

Not relevant for hazard classification.

2.2

Identified uses

Silver zinc zeolites are incorporated into polymemmpounded into coatings or applied topically
onto materials with the purpose to inhibit growftaorariety of bacterial and fungal species in

order to
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- protect humans against pathogens,

— prevent deterioration of the physical propertieagpearance of materials, or

- prevent development of undesired odours causedicrpbmal activity.
The level of silver zinc zeolite included in polyragcoatings or applications is <5% by weight.
PT 2

Agion® Silver Antimicrobial Types AK and AJ: Walls, fldag, floor coverings. Car parts, shower
curtains, mats, protective covers, tape, wasteaguers, brush handles, mops, vacuum cleaner bags,
plumbing equipment including toilet seats, officeigpment, personal care items (hair and tooth
brushes, sports and dental mouth-guards), bathhaodware, footwear, wire and cable insulation,
indoor and outdoor furniture, spars, bathtubs, glrevand filters.

IRGAGUARD B 5000 formulation is incorporated int@agtic items such as door handles, toilet
seats, tooth brushes, refuse bags, PVC flooring; ®¥ll covers and air conditioning components.

PT 4

Agion® Silver Antimicrobial Types AK and AJ: Packagingptl and drink containers, food trays
and covers, sponges, plastic film, food wrap kitcbgensils, cutting boards, cups, food and drink
processing equipment. These are articles intermledrhe into contact with foodstuff.

Gaskets, general purpose containers, tubing, imisthes, liners, non-woven fabrics, appliances
and equipment, counter tops, sinks, tiles, dishettles, conveyer belts, waste bags and bins,iplast
film (other than for food packaging) are treatetichs that — used in food handling or preparation
may unintentionally come into contact with foodggmint suggested for discussion below). These
articles - if used in an area where food is pregharare reasonably being expected to come into
contact with food or feed. It is currently not aleehether these uses fall under PT 4.

Agion® Silver Antimicrobial Types AK and AJ: Water filtéilousing and components, water bottle
dispensers and components, water dispensers, i@madrays, ice machine bins, ice machine
water hoses, ice dispensers and other componeais; laottles, cups, water storage vessels.

Silver zinc zeolite bonded to granular activatedoa (GAC): The GAC is used in the
manufacture of water filters which are used to iowerwater quality. The antimicrobial effect of
silver helps prolong the life of the filter.

PT 7
Agion® Silver Antimicrobial Types AK and AJ : polymer ¢y, film, laminate and paper.

IRGAGUARD B 5000 formulation is incorporated inemhinates or other surface finishes which
are applied, for example, to flooring, furnituredaartificial leathers.

Polymers include films made of acrylic, latex, nyl@olyester, polyethylene, polypropylene,
polystyrene, polyvinylchloride, rubber (natural $nshetic derivatives), urethane, and vinyl, and
PMMA laminate /finishes applied to such materials.

PT9

IRGAGUARD B 5000 formulation is incorporated dirlganto polymers used, for example, in
sanitary applications, waste bins, bath tubs, s&aknd fibres. Polymers include moulded parts,
pellets or sheets made of polycarbonate, polyesyton, polyethylene, polypropylene, polystyrene,
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polyvinylchloride, rubber (natural & synthetic deatives), urethane and vinyl, and PMMA
laminate /finishes applied to such materials.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Table 10: Summary table for relevant physico-chengial studies

Method Results Remarks | Reference

OECD 102 (melting point) No melting or decompasitup to 350°C Doc IllIA 3.1.1-01
Cunningham, (2001)
Fiessler, (2007)

3.1 Physico-chemical hazards

3.1.1 Summary and discussion of physico-chemical hazards

Based on the nature of silver zinc zeolite (a puiredrganic complex) experimental data has only
been generated for the boiling point. All otheerint physico-chemical parameters have been
waived. It could be concluded that silver zinc #eatomplying with the generic definition is not
highly flammable or explosive and that it does pogsess oxidizing properties.

3.1.2 Comparison with criteria

Explosivity

Silver zinc zeolite complying with the generic adtiion does not contain any chemical groups
associated with explosive properties, which isféigent data waiver under CLP. Silver zinc
zeolite shall thus not be classified as an expéosivder CLP.

Flammability

Under CLP there is a possibility to waive testingiforganic stable substances. Based on the
nature of the substance (a purely inorganic stedmeplex) it is thus possible to conclude that silve
zinc zeolite should not be classified as a flammablid under CLP (H228).

Moreover, based on the nature of silver zinc zed@htpurely inorganic stable complex) and
experience in use it can be concluded that it shnat be classified as a “substance and mixture
which, in contact with water, emit flammable gas@$260 or H261). This is based on the nature of
silver zinc zeolite (a purely inorganic stable cdewp and the fact that it has been tested for water
solubility.

Oxidizing properties

Under CLP it is stated that for inorganic substartesting can be waived if they do not contain
oxygen or halogen. As silver zinc zeolite does amnbxygen it appears that waiving of testing
does not apply. Nevertheless, based on the natsitver zinc zeolite (a purely inorganic stable
complex) it seems possible to conclude that it khoat be classified as an oxidizing solid.

Other physico-chemical hazards
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There is not sufficient information available tanctude on the classification of technical silverci
zeolite under any other physico-chemical hazarsisels in CLP. However, based on the nature of
the substance (purely inorganic stable complex)expetrience in use it seems possible to conclude
that silver zinc zeolite shall not be classified'salf-reactive substances and mixtures” (H240,
H241 or H242), “self-heating substances and mistu(g251 or H252) or “substances and

mixtures corrosive to metals” (H290).

3.1.3 Conclusions on classification and labelling

No classification is proposed for technical silzarc zeolite in relation to its physico-chemical
properties based on the available data and infoomat

RAC evaluation of physical hazards

Summary of the Dossier Submitter’s proposal

The DS reported that only boiling point data has been generated, but taking into
consideration that SZZ is a inorganic complex, all other relevant physico-chemical
parameters can be waived. The DS proposed no classification in relation to physico-
chemical hazards.

Comments received during public consultation

No comments were received during public consultation on this hazard class.
Assessment and comparison with the classification criteria

SZZ does not contain any chemical groups associated with explosive properties.

Under CLP there is a possibility to waive testing for flammability of inorganic stable
substances and thus it is can be concluded that SZZ should not be classified as a
flammable solid. Moreover, based on the nature of SZZ it can be concluded that it should
not be classified as a substance which, in contact with water, emits flammable gases.
Also based on the nature of SZZ (a purely inorganic stable complex) and experience in its
use, it seems possible to conclude that it should not be classified as an oxidising solid,
nor as a self-reactive substance, self-heating substance, or substance corrosive to

metals.

In conclusion, RAC agrees with the proposal for no classification of SZZ regarding
physico-chemical hazards.

4 HUMAN HEALTH HAZARD ASSESSMENT
Description of the data submitted:

The dossier received from the European Silver Taskorce (ESTF) for review under the
Biocidal Directive 98/8/EC (now replaced by the Bicdes Regulation (EU) 528/2012) is a joint
dossier including eight different silver containingactive substances (SCAS) notified in the
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review programme: elemental silver, silver chloride silver glass, silver sodium hydrogen
zirconium phosphate, silver zeolite A, silver zinzeolite, silver nitrate and disilver oxide. The
identity of some of these SCAS was revised duringe evaluation process but as this has no
impact on the evaluation of silver zinc zeolite iwill not be further discussed in this report.

The hazard assessment presented in the biocide diessubmitted by the applicant is shared
by all SCAS included. However, due to uncertaintieassociated with read-across (see below),
it is considered scientifically justified and fairto prepare separate hazard assessments for
each of the SCAS. These hazard assessments ardaass possible, based on substance-
specific data and read-across to other informatioravailable has only been applied in case a
data gap for a certain endpoint has been identifiedThe ESTF has agreed to this proposal
and separate biocide competent authority reports athconsequently also classification reports
are thus prepared for each SCAS.

Doc llIA of the Competent Authority Report (CAR) which contains summaries of all studies
submitted is regarded as a database of experimentsiudies, literature data, expert
statements and published research from which inforration for a certain SCAS can be
obtained.

The biocide CAR forming the basis for this CLH doser is structured as follows:
. Doc. I: Evaluation Report (including a proposal fordecision on approval)
. Doc. Il Risk Assessment:
* Doc IIA: Effects assessment of active substance
» Doc IIB: Effects and exposure assessment of biocidaroduct(s)

* Doc IIC: Risk Characterisation for use of active ststance in biocidal
product(s)

. Doc lll: Study Summaries
* Doc IllA; Active substance

« Doc llIB: Biocidal product(s)

When studies in the study summary database aressisd in this CLH report, they are referred to
as in Doc llIA, i.e. with section number (annexmgaiumber). If there are several studies available
for the same endpoint they are assigned separatbars in brackets. The different section
numbers (annex point numbers) of Doc IlIA are shawtable 11 below. These study summaries
are accepted as confidential business information.

As stated above, there may be many different tgpegver zinc zeolites commercially available
but the hazard assessment in this report includes/pes of silver zinc zeolites used in the
representative formulations Irgaguard B 5000, Agl@MNimicrobial Type AJ, and AgION
Antimicrobial Type AK only. These are denoted Irgagd B 502i, AgION Antimicrobial Type AJ
and AgION Antimicrobial Type AK.

As seen in the overview table below, none of theehypes of silver zinc zeolites is accompanied
by a complete set of data. However, as discusst#einonfidential attachment to section 13 of the
technical dossier (Technical equivalence, techripatification and read-across), the differences in
chemical composition between these types are nuaaad to significantly impact on the
toxicological properties and these three typesledéiszinc zeolites are thus considered to be
toxicologically equivalent.

The equivalence of other types of silver zinc zeslmust be carefully assessed.

Read-across between SCA&ine of the SCAS was supported by a completefgekizological

core data but data gaps were claimed to be fifeehd-across to data obtained for a different
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SCAS or from data available in the open literatditee applicant considered read across justified
since the silver ion released from all SCAS shdddiiewed as the active biocidal substance.
However, this read-across is complicated sinceufit SCAS and different sub-types of the SCAS
may have different chemical, physical and possaltdp toxicological properties, in particular
regarding potential effects of the carrier moleane regarding the release of silver ions (androthe
metal ions). While it may be possible to identiffmeorst case carrier" and use data obtained far thi
substance as "worst case" data for other SCAS pitare difficult to manage the problem with not
knowing the rates of silver release; the doseleéisthat the animals were actually exposed to in
the toxicological studies is consequently unknown.

If the studies had been conducted with a highlylsiel salt it could have been acceptable to merely
adjust effect levels for silver content but in tbetabase, the data available is rather obtaired fr
studies performed with substances of low solubilityerefore, there is a concern that the true effec
level of silver ions is underestimated if a LOAEIQEL for silver equivalents is estimated from
the silver content only. Consequently, it would ensure protection from adverse health effects if
applied to another SCAS having a similar silverteahbut a higher release.

In order to obtain further information regarding tteal exposure levels in the toxicological studies
the applicant was asked for data on silver rel&éase the different SCAS during conditions
assumed to mimic physiological conditions. In 20th@, final report of a release study performed
with different types of SCAS was submitted to tHdIR The results of this study show a variation
in silver release between 2 and 42% of the maxirsilver content for the different SCAS when
tested at pH 4, 37°C (assumed to represent thatmomglin the rat stomach and intestine). From
this data, the actual exposure to silver ion edeiva has been estimated when read across between
silver containing active substances was needed.

Silver zinc zeolite: For silver zinc zeolite, there is data availabteadmost all the different

endpoints, at least for one of the three typeslvérszinc zeolites. Read across to results obthine
with other SCAS is thus generally not applied. Elfiere, in contrast to the report within the review
programme for biocides which contains the full da@se on silver containing active substances,
this report only includes the studies actually usedlassification of silver zinc zeolite.
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Table 11: Data available for the representative typs of silver zinc zeolites

Irgaguard B AgION AgIONAntimicrobial
502i Antimicrobial Type | Type AK
Al

6.1.1. Yes* Yes (in Doc I1IB) Yes (in Doc I1IB)
Acute Oral toxicity
6.1.2. Yes* Yes (in Doc 11IB) Yes (in Doc I1IB)
Acute Dermal toxicity
6.1.3. Yes No Yes (in Doc 11IB)

Acute Inhalation toxicity

6.1.4 Skin: Yes,Yes* | Skin:Yes (in Doc Skin: Yes (in Doc 111B)
Skin and eye irritation Eye: Yes** I1IB) Eye: No Eye: Yes (in Doc IlIB)
6.1.5 Yes Yes (in Doc 111B) Yes (in Doc 11IB)
Skin sensitisation

6.2 No No No
Metabolism studies in mammals. Basic

toxicokinetics, including a dermal absorption

study

6.3.1 No No No
Repeated dose toxicity (oral)

6.3.2 No No No
Repeated dose toxicity (dermal)

6.3.3 No No No
Repeated dose toxicity (inhalation)

6.4.1 No No Yes
Subchronic oral toxicity test

6.4.2 No No No
Subchronic dermal toxicity test

6.4.3 No No No
Subchronic inhalation toxicity test

6.5 No Yes No
Chronic toxicity

6.6.1 Yes* No Yes
In-vitro gene mutation study in bacteria

6.6.2 Yes** No No
In vitro cytogenicity study in mammalian cells

6.6.3 Yes** No Yes
gene mutation assay in mammalian cells

6.6.4 Yes No No
If positive in 6.6.1, 6.6.2 or 6.6.3, then an in- | (inconclusive)

vivo mutagenicity study will be required...

6.6.5 No No No

If negative in 6.6.4 but positive in-vitro tests

then undertake a second in-vivo study...
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Irgaguard B AgION AgIONAntimicrobial

502i Antimicrobial Type | Type AK
AJ
6.6.6 No No No

If positive in 6.6.4 then a test to assess possible
germ cell effects may be required

6.6.7 No No No
If the results are negative for the three tests ...
only required if metabolites of concern are
formed in mammals

6.7. No Yes No
Carcinogenicity study

6.8.1. No No No
Teratogenicity test

6.8.2. No No Yes
Two generations reproduction study

6.9 No No No
Neurotoxicity study

6.10 No No No
Mechanistic study - any studies necessary to
clarify effects reported in toxicity studies

6.11 No No No
Studies on other routes of administration
(parenteral routes)

6.1z No No No
Medical data in anonymous form

*Test performed with unspecified type of zeolitesamd to represent Irgaguz B502i (further discussed
confidential appendix “Technical equivalence, techl specification and read-across” attached ¢tice 13 of
IUCLID).

** Test performed with Irgaguard B8000 (furtherdlissed in confidential appendix “Technical equinaks technical
specification and read-across” attached to sedtBoof IUCLID).

4.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

There are no studies available in which the absmrpimetabolism, distribution and elimination of
orally administered silver zinc zeolite has bearestigated. However, some summary reports
prepared by experts at the US EPA, the Agency éxicTSubstances and Disease Registry
(ATSDR) and the Oak Ridge Reservation EnvironmeR&dtoration Program are available in the
open literature and these contain information enttixicokinetics of orally administered silver
compounds. These summaries are based on casesreppttblished research performed with silver
nitrate, silver lactate or with metallic silver. §@te the number of summaries, the data is yet
limited since most of the documents are based ®sdime source of information e.g. the ATSDR
summary (Doc IlIA, 6.2(08)). The publications retst to in the summaries were, with a few
exceptions, not included in the dossier but thasesicered relevant for the assessment of silver
zinc zeolite have been requested from and beendawby the applicant. Although these studies
were performed with silver compounds that may mouaately represent silver zinc zeolite, the
data is yet considered to provide toxicokinetiomiation that suffice for a risk assessment of
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silver zinc zeolite if applied in a conservativermar.

Toxicokinetic information via the dermal route iimited to a study on the absorption of
subcutaneously administered silver zinc zeolité % carboxymethyl as well as of a
percutaneously applied cream containing 10 % situss zeolite. However, the type of silver zinc
zeolite used and the composition of the creamdeastze not specified in the report thus it is
uncertain whether or not the results obtained ately represent the types of silver zinc zeolites
considered in this report. Therefore, the resiulhis study is given low significance in this
assessment.

4.1.1 Non-human information

As stated in the previous section, studies refeied the summary documents that were
considered relevant for the toxicokinetics of silgac zeolite were requested from the applicant.
The applicant did deliver the original publicatidos most of these studies (i.e. Furchner et al.
(1968), Scott and Hamilton (1950), Phalen and Mer(b973), Newton and Holmes (1966) and
Skog, E. and Wahlberg, J.E)) and they have bednatea in an addendum to section 6 of the
competent authority report (CAR).

It is noted that this information is rather old fiyw and that most of the studies are poorly regorte

Oral absorption/Excretion: the general view among the different summarig¢kasonly a small
amount of silver (<10 %) is absorbed by mammalsraftal administration. This view is based
primarily on data from Furchner et al who studied éxcretion of silver in mice, rats, dogs and
monkeys administered silver nitrate by the orahtiavenous route. The research by Furchner et al
indicates a biexponentional excretion profile ircenand monkeys and a triexponential excretion
profile in dogs and rats upon oral administrati®mce only dogs were assayed for a sufficiently
long period, it was assumed that the long compowentd have been detected if excretion had
been assayed longer also in the other specieswihday clearance via urine and faeces ranged
between 90 % and 99 % for the different species aft oral dose and between 15 and 82 % after
an intravenous dose. Only a minor fraction wasetect in urine. The interspecies differences in
clearance rate were explained as differences ititteefor passage through the gut.

This study was not performed according to any dindeor GLP and there was no information on
the test substance (with respect to purity andrgihgsical data), test animals (housing and feeding
conditions) and the residues in bile, tissues @ndass were not measured.

The strength of the study is that the results aset on a large data set with four different sggecie
and between 4 and 28 animals in each experiment.

From the Day 2 cumulative excretion data for the fgpecies it is considered appropriate to use 5
% for oral absorption of silver ions in mammalac& the oral absorption is used to adjust the
reference value AEL (acceptable exposure levéd)abnservative to use a low value. For silver
zinc zeolite, this figure is expected to be conaive since the excretion data may include residues
that actually were absorbed and then excreteden Mioreover, the absorption could also be higher
if silver is absorbed also in the form of silvenzizeolite.

Dermal absorption: The only study available in which the dermal aption of silver zinc zeolite
was studied is an in vivo study in male rats inchiithe dermal absorption of an unspecified silver
zinc zeolite, either in 1 % solution of carboxymgttellulose sodium or as a 10 % cream of
unknown composition was investigated. The 1 % smiuvas administered subcutaneously
whereas the 10 % cream was applied percutaneously.

The result from the percutaneous experiment shaethl dermal absorption through intact skin
at 168 hours of 2.4% when residues in urine (0.} X86es (1.1 %), skin (1 %) and other sites of
the body (0.17 %) were taken into account. Sineebtbod radioactivity after percutaneous
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administration was comparable to background lebésdistribution pattern was studied in rats
after subcutaneous administration of silver zingige Highest levels were observed in the liver at
24 hours but levels declined rapidly after 72 a8 fhours. A similar pattern was seen in blood,
plasma and lung. However, the concentration irHelerian gland, thymus and brain increased
progressively and there was no decrease obserigzdl&B hours. Levels in kidney, spleen and
pancreas were also still close to peak levels afi8rhours indicating a tendency for retention in
some organs. High levels of radioactivity were obse in the small intestine and cecum after 6
hours and in the large intestine after 24 hourgatthg excretion in feces via bile.

In literature, the most common figure reported wébpect to dermal absorption of silver is 1%.
This figure is also used by the applicant and geldeon a study by E. Skog and J.E Wahlberg
(1963) in which the uptake of silver nitrate thrbugtact skin of guinea pigs was studied.

This study is relatively old and was not perfornaedording to any guideline or principles of GLP.
Moreover, the methodology used and the resultsradavere poorly reported.

The dermal absorption was determined as the anufuatioactivity that disappeared from a
treated area on living guinea pigs during five soor the majority of animals, the dermal
absorption was below 1 % but the dermal absorptiame animal was in the range 3.0-3.9.

Due to all uncertainties in the study, it is coesatl appropriate to conclude a dermal absorption
based on the upper-range value (i.e. 4 %) in dadeover all animals in the study. This value is
expected to be conservative because it is baséteassumption that all radioactivity that
disappeared from the test area entered the syst@émidation through the skin.

Inhalation: Based on the information submitted, the clearamaehaled silver varies between
species. In dogs, up to 90 % of the inhaled amamasttransported in the blood to the liver and
excreted in bile. The lung clearance was triphasile half-lives of 1.7, 8.4 and 40 days (accounting
for 59, 39 and 2 % of administered dose) in lufide half-lives in liver were 9 and 40 days
(accounting for 97, and 3 % of excreted dose) @hahd Morrow (1973)).

In a rabbit study, 30 % of deposited silver pagsclvere cleared from the lungs within a day and a
further 30 % was cleared in the following week.

Distribution: According to information available in the openi#ture, the silver absorbed from
silver nitrate undergoes a first-pass effect inliver and is excreted into bile. The amount ofai
excretion appears to vary between species. Basadstudy in rat, silver is conjugated to
gluthathione prior to being excreted in bile (62(0

The silver absorbed from silver nitrate appeatsetovidely distributed in the rat. Scott and
Hamilton (evaluated in an addendum to Doc IlIA t&ec6) observed that the highest amount of
silver after an intramuscular dose of silver négratas found in the Gl tract followed by liver, btho
kidney, skin, muscle, bone, heart, lungs and spl€ke distribution was slightly changed if a
higher dose was administered and the highest amaenet then observed in liver followed by Gl
tract, skin, blood, spleen, muscle, bone, kidnegrthand lungs. When the percentage radioactivity
per gram tissue is considered rather than the p&ge per organ, the highest silver load four days
after intravenous administration is noted in adi€na

The difference observed between the concentrafisitver in liver and faeces following a low or a
high dose of silver nitrate indicate that the Ibyliaxcretion mechanism (at least in the rat) can be
saturated.

Microscopic analyses of tissues from rats orallgased to silver nitrate and silver chloride in
sodium thiosulfate showed that silver was reguléoiynd in histiocytes of lymph nodes and liver,
in association with the reticulum fibrils of thengges of the lymph nodes and the periphery of the
malpihian bodies of the spleen and in close appratbn to blood vessels (between endothelium
and epithelium of thyroid, choroid of the brain ahd glomeruli and tubules of the kidney) (Olcott
(1948) in an addendum to Doc IlIA, section 6). 8ilwas also found near or in fine blood vessels
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of pancreas, adrenal medulla, pituitary body (irspeervosa), choroid of the eye and in striated
muscle. According to Olcott (1948), a few blackrgres were observed in the bone marrow but it
was not possible to determine whether or not tlais silver and the bone marrow of rats exposed to
silver or water appeared the same. It is therafotgossible to conclude from this data whether or
not the substance is distributed to the bone mafosther discussed in section 4.9).

Published research referred to in a thesis (eveduatDoc Ill1A, section 6.9(02)) show silver
deposition in many structures of the nervous sysfgmmarily in parts that are unprotected by the
blood-brain or blood-nerve barriers. Areas sucthaged nucleus, brain stem motor nuclei and
deep cerebellar nuclei are stated to accumulatiuthest amounts of silver but smaller amounts are
found dispersed throughout the whole brain. Tha@ustates that offspring of pregnant rats
exposed to silver during pregnancy show an uptatdceerieurons, glia and vessel walls with a
distribution similar to that seen in the adult.

4.1.2 Human information

Deposition of silver grains has been observedssug samples from individuals exposed to silver
or different silver compounds via inhalation, caad dermal routes. This indicates that silver can
be absorbed systemically via several routes in Imsma

However, there is no information on whether siloethe different SCAS are absorbed in the form
of the parent compound, as dissociated constitysiiter ions) or in the form of silver complexes.

Oral absorption: East et al. (1980) reported an oral absorptiorBo¥alin a 30-week experiment
performed with a 47-year old previously healthy veanwho had taken excessively large oral doses
of anti-smoking lozenges containing silver acetater a period of 2.5 years (see section 6.12.2(04)
and summary reports in the CA report). This retantevel is much higher than what has been
reported by other investigators and East et aB@)18ited other studies on this particular anti-
smoking formulation demonstrating that "within fiveits of experimental error, no silver is

retained after oral administration." It should lwted that this result is based on one individud.on
East concluded from the results that this may ol true for excessive intakes like that ingested

by this individual. The US EPA has concluded that $tudy is unsuitable to serve as the basis for a
guantitative risk assessment.

Dermal absorption: Silver has been detected in body fluids of humamdlly exposed to silver
nitrate formulations during treatment of seriousnbdamage. Silver deposits in the dermis of a
photochemical worker exposed to silver thiosulfatesix months demonstrate that silver also
penetrates intact skin (ATSDR (1990)).

The low dermal absorption of silver observed imaals is supported by the result of an in vitro
study in which a formulation containing silver chite adsorbed onto titanium dioxide was applied
on human skin. The total penetration of silver fritra cream was considered to be less than 0.31 %
of the applied dose. However, this dermal absanptders to a certain formulation and the result
may not accurately represent the inherent dernsadration of silver ions or silver chloride
adsorbed onto titanium dioxide since different oo¥fulants may have influenced the absorption
rate.

Inhalation: The clearance observed in humans follows a biptsitde with half-lives of 1 day
and 52 days which are assumed to represent luntivenalearance respectively (Newton and
Holmes (1966) in addendum to Doc IlIA, section 6).
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4.1.3 Summary and discussion on toxicokinetics

There is no adequate information to address thiedkixetics of silver zinc zeolite specifically.

The most relevant information available is a putdd study performed with silver nitrate in four
different species. The study is yet relatively atdi poorly reported thus confidence in data iserath
low. Moreover, it is not known if silver is absothm the form of silver ions, silver complexes,
silver-protein complexes or in combinations of thasd it is thus unclear if the toxicokinetics of
silver zinc zeolite is similar to that of silvertraste or the other silver compounds investigated.
Industry-sponsored published information claimg #eolites may partially decompose during
acidic conditions such as in the stomach and Heirttact molecule is not bioavailable after oral
intake or through the dermal and inhalational refuijtier-Po6lloth 2009).

Assuming this is correct, the absorption of eaghpanent could be considered separately and the
data available for silver nitrate could thus besidered relevant for the fate of silver ions reéehs
from silver zinc zeolite. However, if there is siiirant absorption also of the parent molecule,
further differences in oral absorption may existe nimal data presented by Furchner et al was
obtained with silver nitrate which is a highly sollei salt. It is therefore assumed that total releds
silver ions from silver nitrate occurred prior tiosarption and that no significant uptake of silver
the form of silver nitrate occurred. The amounsibfer excreted after two days in urine and faeces
indicated that less than 10 % of the administemsidvas absorbed orally by the four species
tested. To balance the deficiencies in the data dad the uncertainties associated with read-gcross
it is assumed that 5 % of silver ions released fsdwer zinc zeolite in the Gl tract will be

absorbed. This assumption will result in a moreseovative AEL (see section 4.1.1).

According to the industry-sponsored publicatior® 26 of silicon was absorbed in the
gastrointestinal tract of dogs but there appeardzbtno significant absorption of aluminium.
Information relevant for the toxicokinetics of zirscavailable in the risk assessment report for zin
chloride (http://ecb.jrc.ec.europa.eu/esis/). Adaay to this report, the oral absorption of soluble
zinc salts (chloride, sulfate) is 20-30 % in walititioned humans (40-50 % in animals) and 12-18
% of less solule salts (zinc oxide).

This indicates that the oral absorption of zinbigher than silver and it is thus more conservative
to use the oral absorption of silver (ions) alsositver zinc zeolite when correcting the reference
value (i.e. AEL).

There is no appropriate information on the derrbabaption of silver zinc zeolite.

A default value of 100 % is often applied in thesatce of adequate test data on dermal absorption.
The OECD guidance document describes a similarioasbich the dermal absorption of an
untested substance is considered to be "no higlaer10 %” if valid experimental data reveals 6%
absorption for a "similar” compound (section 10ead-across). If this would be applied to the
present case, the dermal absorption of silver z&wdite would be 10%.

However, the dermal absorption concluded from arpemtal data with silver nitrate (4 %) is
expected to be conservative since it is basedsapgearance kinetics rather than measured uptake
values and the majority of samples indicated aakgbf 1% rather than 4 %. Moreover, the
dermal absorption of a substance is normally ngitédri than the oral absorption (IGHCR 2006).
Therefore, the dermal absorption and the oral giisor are considered to be the same, e.g. 5 %.
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4.2 Acute toxicity

Table 12: Summary table of relevant acute toxicitystudies

Method

Results

Remarks

Reference

Oral

OECD TG 40:

Rat

Albino Sprague-Dawley 5/sex
Single oral dose, 5000 mg/kg bw
14 day observation period

Type of silver zinc zeolite not
specified

LDs¢>5000 mg/kg by

Observations @
peri-nasal staining,
diarrhoea, urinary
stains.

Reliability 2

Doc I1IA
6.1.1(04)
(1989)

USA EPA FIFRA Guideline &1
Rat

Sprague-Dawley derived
albino, 5/sex

Single oral dose, 2000 mg/kg
14 day observation period
Zeomic Type AK10D Silver
Zeolite A

(Same as AgION® Silver
Antimicrobial Type AK)

LDs¢>200C mg/kg bw

None

Reliability 1

DocllIB
6.1.1(01)
(2000)

USA EPA OPPTS 870.11C
Rat

Slc:SD (SPF), 8/sex

Single oral dose, 5000mg/kg
14 day observation period
Zeomic Type AJ10D Silver
Zeolite A

(Same as AgION® Silver
Antimicrobial Type AJ)

LDs¢>5000 mg/kg by

Lack of detailec
information on the
test substance.
Study performed
according to
Japanese GLP
standards

Reliability 2-3

Doc IliB
6.1.1(02)
(1987)

Dermal

EPA FIFRA 8:-2

Rabbit

New Zealand White

Single dermal dose

5000 mg/kg bw, 24 hour exposur
14 day observation period

Type of silver zinc zeolite not
specified

\1%

LDs>5000 ma/kg by

Slight erythem

Reliability 2

Doc IlIA
6.1.2(03)
(1989b)

EPA: 81-2; 870.1200

Rat

Sprague-Dawley derived,
albino, 5/sex

Single dermal dose

2000 mg/kg, 24 hour exposure
14 day observation period
Zeomic Type AK10D Silver
Zeolite A

(Same as AgION® Silver
Antimicrobial Type AK)

LDs¢>2000 mg/kg bw

None

Reliability 1

Doc IIIB
6.1.2(01)
(2000)

USA EPA OPPTS 870.1200
Rat

LDs¢>2000 mg/kg bw

None

Doc 1B
6.1.2(02)
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Method

Results

Remarks

Reference

Slc:SD (SPF), 8/s¢

Single dermal dose,

2000 mg/kg, 24 hour exposure
14 day observation period
AJ10D Silver Zeolite A

Lack of detailec
information on the
test substance, stud
performed according
to Japanese GLP

(1987)

(Same as AgION® Silver standards

Antimicrobial Type AJ) Reliability 2-3

Inhalation

OECD TG 40: LCs50>1.43 mgll Observations @ Doc IlIA
Inhalation whole body discoloration around 6.1.3(02)
Rat ears, eyes or mouth| (1989)
Sprague-Dawley, 5/sex wheezing and nasal

1.43 mg/L, 4 hours discharge (all

14 day observation period slight).

Type of silver zinc zeolite not

specified Reliability 2

OECD TG 403 LCs50>2.28 mg/L Reduced Doc IlIA
Inhalation nose only bodyweight gain 6.1.3(04)
Rat (2002)
Sprague-Dawley SD, 5/sex

2.28 mg/L, 4 hours MMAD above

14 day observation period
TKA 45039
(IRGAGUARD B 5021)

recommendations in
Guidance on the
Application of the

CLP criteria

Reliability 2-3
EPA: OPPTS 870.1300 LCs0>2.86 mg/L Graying in the upper 11IB
Inhalation, head and nose-only left lung of 1/10 6.1.3(01)
Rat animals. (2000)
Sprague-Dawley, albino 5/sex
4h, 2.86 mg/L
Zeomic Type AK10D Silver
Zeolite A
(Same as AgION® Silver
Antimicrobial Type AK) Reliability 1

4.2.1 Non-human information

The different types of silver zinc zeolites consatkare Irgaguard B 502i, AgION Antimicrobial
Type AJ and AgION Antimicrobial Type AK.

4.2.1.1 Acute toxicity: oral

Studies on acute oral toxicity are available fouaspecified type of silver zinc zeolite (Doc IlIA,
section 6.1.1 (04)) and for AgION Antimicrobial T§® AJ and AK (doc IlIB, section 6.1.1 (01,
02)). The type of silver zinc zeolite used in stédy.1 (04) is not specified in the original study
report but is claimed by the applicant to be a tybéch differs from Irgaguard B502i but yet can
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be used to represent this type. This read-acrasmisidered acceptable (see confidential
attachment to section 13 of the technical dossier).

All animals survived treatment in all three studaesl there were no major abnormal findings
among the animals. Clinical signs were noted imats treated with the unspecified type of silver
zinc zeolite and included peri-nasal staining, ithi@ea, urinary stains. In all three studies, th&QD
values were above the highest doses tested, D8.120/kg bw for AgION Antimicrobial Type AK
and 5000 mg/kg bw for the unspecified type of sikiac zeolite and AgION Antimicrobial Type
AJ.

The silver and zinc content of AgION® Silver Anticndbial Type AJ was not specified in the
original report and the batch used for the acuteity studies is not recognized from the physico-
chemical section thus the silver and zinc contétitie substance is unclear. Considering that no
mortalities occurred with AgION® Silver Antimicrodli Type AK which is assumed to be equally
or more toxic with respect to the chemical compasjtfurther information on AgION® Silver
Antimicrobial Type AJ is not considered necessary.

4.2.1.2  Acute toxicity: inhalation

All animals survived the treatment with all thréleex zinc zeolites and the clinical signs observed
in animals treated with the unspecified silver zrolite included discoloration in the facial area,
nasal and ocular discharges. In the nose-only siittlylrgaguard B 502i, there were observations
of discoloration in the facial area and reducedybaight gain and in the study with AgION
Antimicrobial Type AK, decreased activity/piloer&et occurred during the first four days and grey
discoloration of one lung was observed in a siaglenal.

The result obtained with TKA 45039 (Irgaguard B B@2 weakened by the fact that the mass
median aerodynamic diameter of the particles geee @ the maximum attainable concentration
(2.28 mg/L) is larger (6.2+3.0 um with 34% of pales< 4 um) than the sizes considered relevant
in draft OECD TG 403 and in Regulation (EC) No 12®8 (CLP) (i.e. MMAD between 14m).
However, it is discussed in the current OECD TG 408 in the draft report of the expert
consultation meeting on acute inhalation toxiditgttit may be technically challenging to both
achieve a concentration of 5 mg/L and particleespirable particle size. Moreover, a low acute
toxicity via inhalation is supported by the resalitained in the whole body exposure study with the
unspecified type of silver zinc zeolite since nortalities occurred at the highest attainable
concentration of 1.43 mg/L.

Therefore, although the respirable fraction waselothan recommended in the study with
Irgaguard B502i, the results from the two stud@slsined indicate that no classification would be
necessary for Irgaguard B502i.

There is no experimental data available for TypéAtldue to chemical similarities between Types
AK and AJ, data obtained for Type AK is assumebédaelevant also for Type AJ (see confidential
appendix “ Technical equivalence, technical speaiifon and read-across” attached to section 13 of
IUCLID). The maximum dose tested with AgION Antimobial Type AK was 2.86 mg/L but it is
not stated if this was the maximum attainable dbBse to the absence of mortality in the study and
taking into consideration information from diffeteguidelines stating that it may be difficult to
achieve a concentration above 2 mg/L and at the $ane obtain particles of respirable size, the
RMS finds it realistic to assume that the acutécitycof AgION Antimicrobial Type AK (and

Type AJ) is higher than the maximum attainable eotr@tion.
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4.2.1.3 Acute toxicity: dermal

Data on acute dermal toxicity is available for aspecified type of silver zinc zeolite which is
assumed to represent Irgaguard B502i and for tH®MgAntimicrobial Types AJ and AK.

All animals survived treatment with all three silwanc zeolites and the only clinical sign observed
was a slight erythema at two sites on day two labita exposed to 5000 mg/kg bw of unspecified
silver zinc zeolite.

The LD 50 values were above 2000mg/kg bw for Agl@Nimicrobial Types AJ and AK and
above 5000 mg/kg bw for the unspecified type ofesizinc zeolite.

4.2.1.4 Acute toxicity: other routes

No substance-specific data available.

4.2.2 Human information

No substance-specific data available.

4.2.3 Summary and discussion of acute toxicity

The acute oral, dermal and inhalation toxicity datailable is considered sufficient for a hazard
assessment of the types of silver zinc zeolitestdehlrgaguard B502i and AgION Antimicrobial
Types J and K. Although specific data is not adédor all endpoints, it is considered acceptable
to use data obtained with a similar type to fik thata gap (see confidential appendix “Technical
equivalence, technical specification and read-atradached to section 13 of IUCLID).

Data obtained for a similar type of silver zinc tieoalong with scientific arguments are also
considered to support the assumption that uncégaiientified in some studies (with respect to
MMAD and maximum attainable concentration in adatelation toxicity studies) do not
invalidate the results of the studies. No furth@mel testing is thus considered necessary.

4.2.4 Comparison with criteria

The maximum limit for classification with respeotdcute oral and dermal toxicity in Regulation
EC No 1272/2008 (CLP) is Acute Toxicity Estima#d'E) of > 2000 mg/kg bw. Since the LD50
values set for Irgaguard B502i and AgION Antimidedlypes K and J are above this level, no
classification for acute oral and dermal toxicgyproposed.

The maximum limit for classification with respeotdcute inhalation toxicity in Regulation EC No
1272/2008 is an ATE af 5 mg/L for substances in dust/mist form. Due tmsaincertainties in the
data it is difficult to conclude that the acuteitity via inhalation is above the maximum limit for
classification in 1272/2008 however the weightwatience suggests that it is reasonable to assume
that this is the case for these three silver zedlites.

Therefore, Irgaguard B502i and AgION Antimicrobialpes K and J are not considered to fulfil
criteria for classification.
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4.2.5 Conclusions on classification and labelling

Irgaguard B502i and AglION Antimicrobial Types K ahdre not considered to fulfil the criteria

for classification with respect to acute toxicitg wral, dermal or inhalation routes.

RAC evaluation of acute toxicity

Summary of the Dossier Submitter’s proposal

The DS proposed no classification of SZZ for acute oral toxicity on the basis of the three
studies in rats:

i A study (Klimish score 1) reporting an LDso higher than 2000 mg/kg bw for AgION
Type AK;

ii. A second study (Klimish score 2) reporting an LDso higher than 5000 mg/kg bw for
AgION Type AJ;

iii. A third study (Klimish score 2) reporting an LDso higher than 5000 mg/kg bw for
an unspecified SZZ.

The DS proposed no classification of SZZ for acute dermal toxicity on the basis of the
following three studies in rats or rabbits:

i. A ratstudy (Klimish score 1) reporting an LDso higher than 2000 mg/kg bw for SZZ
AgION Type AK;
ii. A rat study (Klimish score 2) reporting an LDso higher than 2000 mg/kg bw for SZZ
AgION Type AJ;
iii. A rabbit study (Klimish score 2) reporting an LDso higher than 5000 mg/kg bw for
an unspecified SZZ.

The DS proposed no classification of SZZ for acute inhalation toxicity on the basis of the
following three studies in rats:

i A study (Klimish score 1) reporting an LDso higher than 2.86 mg/L for AGION Type
AK;
ii. A study of (Klimish score 2-3) reporting an LDso higher than 2.28 mg/L for
Irgaguard;
iii. A study (Klimish score 2) reporting an LDso higher than 1.43 mg/L for an
unspecified SZZ.
Comments received during public consultation
No comments were received during public consultation on this hazard class.

Assessment and comparison with the classification criteria

The tables below summarise the acute oral, dermal and inhalation toxicity studies
(respectively) that were reported by the DS in the CLH report.

Acute oral toxicity

Table 2 (RAC): Summary of acute oral toxicity studies. In all cases the observation period

was 14 days.

Method Result Remarks and
reliability (Klimish
score)

USA EPA FIFRA Guideline 81-1 No major abnormal Doc ITIB 6.1.1(01)
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Rat (Sprague-Dawley)

5/sex

Single oral dose 2000 mg/kg

Zeomic Type AK10D Silver Zeolite A
(AgION® Silver Antimicrobial Type AK)

findings

No clinical signs

No mortalities
LD50>2000 mg/kg bw

(Moore, 2000a)

Reliability 1

USA EPA OPPTS 870.1100

Rat (Slc:SD (SPF))

8/sex

Single oral dose: 5000mg/kg

Zeomic Type AJ10D Silver Zeolite A (same
as AgION Type Al)

No major abnormal
findings

No clinical signs

No mortalities
LD50>5000 mg/kg bw

Doc IIIB 6.1.1(02)
(Shimizu, 1987a)

Silver and zinc content
not specified.

Study performed
according to Japanese
GLP standards

Reliability 2

OECD TG 401

Rat (Albino Sprague-Dawley)
5/sex

Single oral dose: 5000 mg/kg bw
Type of SZZ not specified

No major abnormal
findings

Clinical observations:
peri-nasal staining,
diarrhoea, urinary stains.
No mortalities
LD50>5000 mg/kg bw

Doc ITIA 6.1.1(04)
(James, 1989a)

Reliability 2

Acute dermal toxicity

period was 14 days.

Table 3 (RAC): Summary of acute dermal toxicity studies. In all

cases the observation

Method

Result

Remarks and
reliability (Klimish
score)

EPA: 81-2; 870.1200

Rat (Sprague-Dawley)

5/sex

Single dose: 2000 mg/kg bw (24 hours)
Zeomic Type AK10D Silver Zeolite A (AgION
Type AK)

No mortalities
LDso>2000 mg/kg bw

Doc ITIB 6.1.2(01)
(Moore, 2000b)

Reliability 1

USA EPA OPPTS 870.1200

Rat (Slc:SD (SPF))

8/sex

Single dose: 2000 mg/kg bw (24 hours)
AJ10D Silver Zeolite A (AgION Type AJ)

No mortalities
LDsg>2000 mg/kg bw

Doc IIIB 6.1.2(01)
(Shimizu, 2000b)

Lack of detailed
information on the
test substance,

Performed according
to Japanese GLP
standards

Reliability 2

EPA FIFRA 81-2

Rabbit (New Zealand White)

Single dose: 5000 mg/kg bw (24 hours)
Type of SZZ not specified

No mortalities
Slight erythema on day 2
LDso>5000 mg/kg bw

Doc ITIA 6.1.2(03)
(James, 1989b)

Reliability 2

Acute inhalation toxicity

period was 14 days.

Table 4 (RAC): Summary of acute inhalation toxicity studies. In all cases the observation

Method

Result

Remarks and
reliability (Klimish
score)

EPA: OPPTS 870.1300

No mortalities

Doc IIIB 6.1.3(01)
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Rat (Sprague-Dawley)
5/sex

2.86 mg/L (4 hours)
Zeomic Type AK10D Silver
Zeolite A (AgION Type AK)

Decreasing activity,
piloerection and graying
in the upper left lung of
1/10 animals

LCs50>2.86 mg/L

(Leeper, 2000)
Head and nose-only

Reliability 1

OECD TG 403

Rat (Sprague-Dawley)
5/sex

2.28 mg/L (4 hours)
Irgaguard

No mortalities
Discoloration of
facilal area and
reduced bodyweight
gain

Doc IIIA 6.1.3(04)
(Wilson, 2002a)

Nose only

LCs0>2.28 mg/L MMAD = 6.2+3.0 um
with 34% particles <

4 ym (above the limit

of 4 um)

Reliability 2
OECD TG 403 No mortalities Doc IIIA 6.1.3(02)
Rat (Sprague-Dawley) Observations of (Stuart, 1989)
5/sex discoloration around
1.43 mg/L (4 hours) ears, eyes or mouth, Whole body
Type of SZZ not specified wheezing and nasal

discharge (all slight). Reliability 2

LCs50>1.43 mg/L

The limit concentration for triggering classification for both oral and dermal routes is 2000
mg/kg. In the case of doses of 2000 and 5000 mg/kg did not cause mortalities. Only the
unspecified SZZ caused some clinical observations in rats (peri-nasal staining, diarrhoea,

urinary stains) and slight transient erythema in rabbits.

The limit concentration for triggering classification by inhalation route is 5 mg/L. None of
the available studies reached such high concentration, but the highest tested
concentration (2.86 mg/L) did not cause mortalities and thus it is unlikely that the LDso
might be lower than 5 mg/L.

Therefore, taking into consideration the above state data RAC agrees with the DS that
silver zinc zeolite does not fulfil the criteria for classification for acute toxicity
with respect to the oral, dermal and inhalation routes.

4.3 Specific target organ toxicity — single exposure [8OT SE)

None of the effects noted among the acute toxstiigies are considered to meet the criteria
Regulation EC No 1272/2008 for classification STOH-

4.3.1 Summary and discussion of Specific target organ tasity — single exposure

Not relevant.

4.3.2 Comparison with criteria

Not relevant.

in
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4.3.3 Conclusions on classification and labelling

None of the effects noted in the acute toxicitydsta are considered to fulfil criteria for
classification.

RAC evaluation of specific target organ toxicity — single exposure
(STOT SE)

Summary of the Dossier Submitter’s proposal

The DS proposed no classification because none of the effects noted among the acute
toxicity studies are considered to meet the criteria for classification as STOT-SE.

Comments received during public consultation
No comments were received during public consultation on this hazard class.
Assessment and comparison with the classification criteria

According to the CLP Regulation, classification for STOT SE should be considered where
there is clear evidence of toxicity to a specific organ, especially when it is observed in the
absence of lethality. Standard acute toxicity studies do not indicate that there is specific
organ toxicity following a single exposure. Overall, it is concluded that classification of
SzZ for STOT SE is not warranted.

The hazard class STOT-SE 3 should cover ‘transient’ respiratory tract irritation and
narcotic effects that are observed in animal studies. Lethargy, lack of coordination, loss
of righting reflex and ataxia when occurring after a single exposure can justify
classification of substances for narcotic effects in Category 3. Classification in Category 3
is primarily based on human data, which was not available for SZZ. None of these effects
were reported in the available acute toxicity studies.

RAC therefore proposes, in agreement with the DS proposal, to not classify SZzZ
for STOT-SE.




4.4 |rritation

4.4.1 SkKin irritation

Table 13: Summary table of relevant skin irritation studies

Method Results Remarks Reference
OECD TG 404 1h: Very slight erythema in 3/6 animals Reliability 2 Doc IlIA
Rabbit 6.1.4-04
New Zealand White, 3/sex | Average score at 22, 44, 68 h in individual animals (1989c)
0.5gin 0.5% erythemi oedem
carboxymethylcellulose meat meat
4 hour exposure M |0 0
Observations at 1, 22, 44 (0,0,0) (0,0,0)
and 68 hours after patch oM | 0 0
removal (0,0,0) (0,0,0)
Type of silver zinc zeolite 3M | 0 0
not specified (see | (0.0.0) (0.0,0)
confidential annex) 4F |0 0

(0,0,0) (0,0,0)

5F 10 0
(0,0,0) (0,0,0)
6F |0 0

(0,0,0) (0,0,0))
OECD TG 404 24, 48 hours: Reliability 1 Doc lIIA
Rabbit erythema (very slight) 6.1.4-18
New Zealand White, 3 (2002)
males Average score at 24, 48, 72 h in individual animals
0.5 g in 0.3ml deionized erythema oedema
water mean mean
4 hour exposure, 1 |0.33 0
Observations at 1h, 24h, 48h 1.0.0 (0,0,0)
and 72 h after patch removal 2 0 0
TKA 45039 (Irgaguard B ~ 1(0.0,0) (0.0,0)
502i) 3 |067 0

1,10 (0,0,0)
USA EPA 870.2500 Average score at 24, 48, 72h Not reversible | 1lIB
Rabbit Erythema:1.7, 1.7, 2.2 6.2(04)
New Zealand White, 3/sex | Oedema:1.2, 0.7, 0.8 (2000)

0.5 g wetted with
physiological saline

4 hour exposure,
Observations at 5 h, 24h,
48h, 72h, day 7, day 14 aftg
patch removal
AgION Antimicrobial
Type AK

Average score at24, 48, 72h and score at termimatio

(day 14) in individual animals:

erythem: oedem:
Bl mear 14c meat 14c

W™ |1 - 0 -
111 (0,0,0)

2M | 2 2 0 il
(2,2,2) (0,0,0)

3M | 2 4 0.67 a4
(2.2,2) 0,11

4F | 2.3 4 1 a4
2,23 (0,1,2)

S5F |2 1 0.67% 0
(2,2,2) 0,11

Reliability 1
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6F |17 1 0.67 1
(1,1,3) 01,1
*scar
**crust
USA EPA 870.2500 Average score at 24.5, 48, 72h The study was | 1lIB
Rabbit Erythema: 0,0,0 performed 6.2(05)
New Zealand White, 6M Oedema: 0,0,0 according to (1987)
0.5 gin 0.5mL distilled Japanese GLP
water Average score at 24, 48, 72h in individual animals | standards
24 hour exposure, erythema oedema
Observations at 0.5h, 48h, mean mean
72h, after patch removal 1 |0 0 Reliability 2
AgION Antimicrobial (0,0,0) (0,0,0)
Type AJ 2 0 0
(0,0,0) (0,0,0)
3 |0 0
(0,0,0) (0,0,0)
4 10 0
(0,0,0) (0,0,0)
5 |0 0
(0,0,0) (0,0,0)
6 |0 0
(0,0,0) (0,0,0))

44.1.1 Non-human information

In the study IIIB 6.2(04), treatment with AQION Amicrobial Type AK caused irreversible grade
3-4 erythema and grade 2-4 edema in 4/6 rabbiisgltiie 14 day observation period (day 7). The
severity of effects increased over time and pedist day 14 of observation.

Surprisingly, no skin reactions were observed endtudy performed with Type AJ (Doc IlIB,
6.2(05), 1987). This study was performed using laditaded and intact skin of male rabbits. The
exposure time used (24 hours) was longer than neerded in the current OECD TG 404 (6
hours) and the temperature fluctuated outside pobtamits during the study.

None of these deviations from the current guidelneonsidered to have affected the outcome of
the study in such way that any irritation potentialild have been masked. In fact, the conditions of
this study, i.e. the use of abraded skin and tleedtis longer exposure time could be expected to
favour detection of irritation.

TKA 45039 (Irgaguard B502i) and the unspecifiedetyp silver zinc zeolite also caused skin
reactions but these were limited to very slight esersible erythema (Doc IlIA, 6.1.4(18) and Doc
[lIA, 6.1.4(04), respectively).

Based on the physico-chemical properties of thetsumoe, there is no apparent explanation why
one of the substances meets the criteria for ¢ieesson while the others do not. The applicant
argues that this is due to AgION Antimicrobial TypK being applied in saline while the others
are applied in distilled water. This implicitly meathat similar results could be expected for the
other silver zinc zeolites if applied in salinesehicle which is relevant considering the saline
nature of the human skin.
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4.4.1.2 Human information

No substance-specific data available.

4.4.1.3 Summary and discussion of skin irritation

Treatment with silver zinc zeolite Type AK resuliedpersistent erythema and oedema whereas
Type AJ, the unspecified type of silver zinc zepiind TKA 45039 caused no or very slight
erythema.

4.4.1.4 Comparison with criteria

According to Guidance to the Regulation EC No 12@@8, a substance should be classified for
skin corrosion if it produce$rreversible damage to the skin; namely, visiblecrosis through the
epidermis and into the dermis, following the apgiicn of a test substance for up to 4 hours.”
The hazard category Skin Corrosion has three sefpoaes

Corrosive in > 1 of 3 animals

1A < 3 minutes< 1 hour

1B > 3 minutes < 1 hour< 14 days
1C > 1 hour < 4 hours< 14 days

Furthermore, a substance should be classified Kor sritation (Category 2) if it fulfils the
following criteria:

“(1) Mean value of> 2,3 -< 4,0 for erythema/eschar or for oedema in at lI@ast 3 tested animals
from gradings at 24, 48 and 72 hours after patcmogal or, if reactions are delayed, from grades
on 3 consecutive days after the onset of skin i@t  or
(2) Inflammation that persists to the end of theestsation period normally 14 days in at least 2
animals, particularly taking into account alopec{amited area), hyperplasia, and scaling; or
(3) In some cases where there is pronounced vdit\alaf response among animals, with very
definite positive effects related to chemical exp@sn a single animal but less than the criteria
above.”

According to the guidance document on the appboatf CLP criteria, the following criteria
applies when 6 rabbits are used in the test:

“a. Classification as skin corrosive — Category fldestruction of skin tissue (visible necrosis
through the epidermis and into the dermis) occuarst least one animal after exposure up to 4
hours.

b. Classification as skin irritation — Category f2ait least 4 out of 6 rabbits show a mean score per
animal of> 2.3<4.0 for erythemal/eschar or for oedema;”

AgION Antimicrobial Type AK produced erythema/escha all animals and oedema in 4/6
animals but the individual mean values at 24, 48 & hours were below the range given for the
first criterion in category 2 (i.e.2,3 -< 4,0)." However, the severity of the reactions @ased over
time and a score of 4 for erythema/eschar as veed acore of 4 for oedema (and formation of
crust) was achieved in 2/5 animals (no data wasdadoka for one of the rabbits) at day 14 of the
observation period. In all remaining animals, adowrade of erythema/eschar was evident and a
lower grade of oedema was observed
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in all but one animal. Considering that reactioessisted at the end of the 14 day observation
period and that formation of crust occurred in ¢48%) of the animals, a frequency above 1/3
(33%), it could be argued that the criterion forasdification Skin Corr 1C is met.
However, “crust” is not considered to fully corresg to* visible necrosis through the epidermis
and into the dermis” and taking also into consitlenathe variability in the severity of effects
observed between males and females, classificatiGategory 2 seems more appropriate.

4.4.1.5 Conclusions on classification and labelling

AgION Antimicrobial Type AK is considered to fulfdriteria for classification as Skin Irrit. 2
(H315) based on the erythrema and oedema obselvietl wmcreased to grade 3-4 for erythrema
and grade 2-4 for oedema in 4/6 animals during.thday observation period.

Despite that only the results obtained with AglONtifnicrobial Types K fulfils the classification
criteria, the RMS proposes that classification kig 8rit. 2 (H315) should be considered for all
three silver zinc zeolites since the lack of itida in studies with AgION Antimicrobial Type AJ
and Irgaguard B502i may be related to the usevehicle that is less representative of human skin
(see section 4.4.1.1). In the absence of apprepiliase-response data, no specific concentration
limits can be set.

RAC evaluation of skin corrosion/irritation

Summary of the Dossier Submitter’s proposal

The DS proposed classification of the three SZZ as Skin Irrit. 2 (H315) based on
erythema (grade 3-4) and oedema (grade 2-4) observed 14 days after the exposure to
SZZ AgION Type AK only. Treatment with SZZ AgION Type Al and an unspecified type of
SZZ caused no or very slight erythema.

The DS argued in favour of classifying all types of zeolites as Skin Irrit. 2 (H315),
because the lack of irritation seen with some types of SZZ may be due to the use of
distilled water, a vehicle that is less representative to human skin.

Comments received during public consultation

A Member State (MS) asked to consider SZZ for corrosivity. The DS responded that crust
formation is not considered to meet the definition of a scar, which was only observed in
1/6 animals (while the CLP criteria for corrosivity refer to > 1/3 animals).

The MS also stated that the differences in response between the different zeolites could
also be caused by differences in Ag and/or Zn content and their release under aqueous
conditions, which would indicate that different classifications would be applicable to the
different substances. The DS responded that the type of vehicle used may explain the
differences observed in skin irritation studies although it does not explain differences
observed in eye irritation studies. The DS concluded that even though the results from
skin irritation studies differ between the SZZ tested, a reasonable assumption is that
these are due to different conditions of the test system and/or result from biological
variation rather than from differences in potency.

Assessment and comparison with the classification criteria

The table below summarises the available skin corrosion/irritation studies.
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Table 5 (RAC): Summary of skin corrosion/irritation studies

Method

Result

Remarks and reliability
(Klimish score)

USA EPA 870.2500

Rabbit (New Zealand White)
3/sex

0.5 g wetted with
physiological saline (4 hour
exposure)

AgION Type AK

Average score at 24, 48,
72h:Erythema:1.7, 1.7, 2.2
Oedema:1.2, 0.7, 0.8

Score at termination in
individual animals:

Erythema | Oedema
1M - -
2M 2 1 (scar)
3M 4 4 (crust)
4F 4 4 (crust)
5F 1 0
6F 1 1

Doc IIIB 6.2(04) (Nitka, 2000)
Observations at 5h, 24h, 48h,
72h, day 7, day 14 after patch
removal

No report for 14 daysin 1
male

Non-reversible effects

Reliability 1

OECD TG 404

Rabbit (New Zealand White)
3 males

0.5 g in 0.3mL deionised
water (4 hour exposure)

24, 48 hours:

Erythema (very slight)
Individual and average scores
at 24, 48, 72 h in individual
animals:

Doc IIIA 6.1.4-18 (Wilson,
2002b)

Reliability 1

Observations at 1h, 24h, 48h

Test material: Irgaguard Erythema | Oedema and 72 h after patch removal
1 0.33 0
(1,0,0) (0,0,0)
2 0 0
(0,0,0) (0,0,0)
3 0.67 0
(1,1,0) (0,0,0)

OECD TG 404

Rabbit (New Zealand White)
3/sex

0.5gin 0.5%
carboxymethylcellulose (4
hour exposure)

Type of SZZ unspecified

1h: Very slight erythema in
3/6 animals

Individual scores at 22, 44, 68
h in all animals: 0

Doc IIIA 6.1.4-04 (James,
1989c)

Reliability 2

Observations at 1, 22, 44 and
68 hours after patch removal

USA EPA 870.2500

Rabbit (New Zealand White)
6M

0.5 g in 0.5mL distilled water
(24 hour exposure)

AgION Type Al

Average score at 24.5, 48,
72h: 0 (for both erythema and
oedema)

Individual scores at 22, 44, 68
h in all animals: 0

Doc IIIB 6.2(05) (Kawasaki,
1987)

The study was performed
according to Japanese GLP
standards

Observations at 0.5h, 48h,
72h after patch removal

Reliability 2

Thus, an overall conclusion of the available information shows:

i One study with AgION Type AJ (reliability 2) yielding no skin reactions.

ii.  One study with Irgaguard (reliability 1) and one study with an unspecified type of
SZZ (reliability 2) yielding very slight erythema.

iii. One study with AgION Type AK (reliability 1) yielding detectable skin reactions at
24, 48 and 72 hours (not enough for triggering classification) but progressing to
severe erythema and oedema which persisted 14 days after exposure.

RAC notes the absence of dermal reaction obtained with the SZZ AgION type AJ. The
differences between AgION type AJ and AgION type AK might be related to the vehicle,
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because Irgaguard and AgION AJ types were applied in water, while the AgION Type AK
was applied in saline.

RAC notes a comment from industry that the elution rate of ions may depend on the
content and type of of the water in which the material is immersed. With an ion-
exchange carrier such as SZZ, a silver or other cation cannot emerge unless it is
exchanged with some other cations. Thus elution into e.g. saline is significantly faster
than into pure water. This hypothesis is consistent with a vehicle effect.

According to the CLP Regulation, a substance should be classified as a skin irritant
category 2 if it fulfils the following criteria:

(1) Mean value of = 2,3 - < 4,0 for erythema/eschar or for oedema in at least 2 of 3
tested animals from gradings at 24, 48 and 72 hours after patch removal or; or

(2) Inflammation that persists to the end of the observation period normally 14 days in at
least 2 animals.

The study with AgION Type AK fulfils the second of these criteria because 2 animals
displayed erythema and oedema grade 4 at the end of the observation period (day 14).
The study was conducted with physiological saline, which is considered more
representative of physiological exposures.

RAC notes that the study with AgION Antimicrobial Type AK yielded one animal with scar
formation and it should be considered as skin corrosion. However, grouping all available
information it is notable that scarring appeared only in one animal among 21 tested in
four different studies and therefore the weight of the evidence is not in favour of
classifying SZZ as corrosive to the skin.

In conclusion, RAC supports the proposal issued by DS for classifying SZZ as
Skin Irrit. 2; H315 (Causes skin irritation).
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4.4.2 Eye irritation

Table 14: Summary table of relevant eye irritationstudies

Method Results Remarks Reference
OECD TG 40! 1lh Classificatior | llIA
Rabbit New Zealand Iritis not required | 6.1.4-06
White Conjunctivitis (2002)
(2m/1f)
0.095¢ (0.1mlyrkKA Average score at 24, 48, 72 h in individual animals
45039 (IRGAGUARD B cornea| iris conjunctiva
5021) mean | mean | redness chemosis| discharge
Observations at 1h, 24h, | [ 1M | 0 0 1 0.33 0
48h, 72h, day 7 after (0,0,0)| (0,0,0)] (2,1,0) | (1,0,0) | (0,0,0)
instillation 2F |0 0 0.67 0.33 0
(0,0,0)| (0,0,0)| (1,1,0 1,00 (0,0,0)
3M | 0 0 1 0.33 0
(0,0,0)] (0,0,00] (1,1,1) [ (1,0,0 (0,0,0)
OECD TG 405 lh Classification | llIIA
Rabbit Iritis not required | 6.1.4-07
New Zealand White Conjunctival irritation (redness, swelling and puotion of (1989)
(4m/5f) ocular discharge)
No-rinse group: 2m/4f The conjunctival irritation was resolved by day 7.
Rinse group:2m/1f
Average score at 24, 48, 72 h in individual animals
0.058g (0.1mISilver zinc cornei | iris conjunctive
zeolite mear | mear | rednes | chemosi | discharg
Observations at 1h, 24h, | | Rinse grou
48h, 72h, after instillation M0 0 1 0 0
(0,0,.0)] (0,0,0)] (1.1.1) | (0,0,0) (0,0,0)
2F | 0 0 0.67 0.67 0
(0,0,0)| (0,0,0)| (1,1,0 1,10 (0,0,0)
3F |0 0 0.67 |0.33 0
(0,0,0)| (0,00)] (1,1,0) | (1,0,0) (0,0,0)
4F | 0 0 1.32 0.3 0
(0,0,0)| (0,00)] (2,2,1 1,00 (0,0,0)
S5F | 0 0 0.33 0 0
(0,0,0)] (0,0,0)| (1,0,0) | (0.0,0) (0,0,0)
6M | 0 0 0.67 0.33 0
(0,0,0)| (0,00)| (1,2,0 1,00 (0,0,0)
Rinse group
iM | 0 0 1 0.3: 0
(0,0,0)] (0,0,0)| (2,1,0) | (1,00 (0,0,0)
2M | 0 0 0.67 0 0
(0,0,0)] (0,0,0)] (1,1,0) | (0.0,0) (0,0,0)
3F |0 0 0.33 0 0
(0,0,0)] (0,0,0)] (1,0,0) | (0,0,0) (0,0,0)
OECD TG 40! 1h, 24h, 48 Classification | llIA
Rabbit New Zealand opacity, irititis, conjunctivitis not required | 6.1.4-16
White In 2/3 rabbits, the individual scores for conjuwmati (2006¢)

(3 males)

0.069g

AgION Antimicrobial
Type AD

Observations at 1h, 24h,
48h, 72h after instillation

redness (1.7) are only slightly below the cut-@&if for
classification as category 2 in Regulation EC 12@08.

Average score at 24, 48, 72 h in individual animals
cornea| iris conjunctiva

mean | mean | redness chemosis| discharge
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11067 |067 |167 1.33 1
110 (1,10 3.2,0 2,2,0 2,10
2]067 |0.67 1.67 0.67 0.33
110)| (1,10 3.2,0 1,10 1,0,0
3|0 0.33 1 0.33 0.33
(0,0,0)| (1,0,0) | (2,1,0) | (1,0,0 1,0,0
EPA: OPPTS 870.2400 | Average score at 24, 48, 72 h in individual animals CLP: B
(81-4) New Zealand cornea| iris conjunctiva Eye Dam 6.2(01)
White Rabbit 3M, 3F mean | mean | redness chemosis| discharge| | 1;H318 DSD: | (2000)
0.1 g HealthShield Gradef | 1M | 0 0 3 0.33 0 Xi;R41
AK10D (0,0,0)| (0,0,0)| (3.3.3) | (1.0,0) | (0.0.0)
(Same as AgION® Silver| [ 2mM | 1 0.67 3 1.33 0.33
Antimicrobial Type AK') (1,1,1)| (20,00] (3,3,3) [ (4.000 |(1,0,0
3M | 0 033 |3 0.3: 0
0,0,0)| (1.0,0)| (33,3 | (1.0.0 0,0,0
4F | 0 0 3 0.33 0
(0,0,0)| (0,0,0)| (3,3,3) | (1.0,0 (0,0,0)
SF |0.67 |0.67 |3 1 0.67
11,00 (2,00 | (3,3,3) | (3,0,0) 2.0,0
6F | 0 0.33 | 2.67 1.3t 0
(0,0,0)] (1,0,0)| (3,3.2) | (3,1,0 (0,0,0)

4.4.2.1 Non-human information

The documentation submitted for the evaluationyef ieritation of silver zinc zeolites Irgaguard
B502i and AgION Antimicrobial Types AK and AJ indes guideline studies performed with
Irgaguard B502i, AgION Antimicrobial Type AD and anspecified type assumed to represent
Irgaguard B502i. Data obtained with AgION Antimibial Type AK is available in the database
for the formulation (i.e. Doc IlIB, section 6). Tieeis no information available on Type AJ but as
discussed in the confidential Appendix 2 - Techingzpuivalence, technical specification and read-
across, use of data for Type AK is considered aatég

Instillation of the unspecified silver zinc zeolie TKA 45039 (Irgaguard B502i) resulted in an
initial iritis and conjunctivitis (redness, swelljrand discharge) in all test eyes after 1 hour. The
conjunctival irritation had resolved in all tesiesyby day 7. Overall, the severity of the effects
noted in both studies was below the criteria fassification (see table 14).

The effects noted in a study performed with Type (dbich is not used in any of the
representative formulations) did not fulfil theteria for classification but it is noted that the
individual scores for conjunctival redness (1.7248 rabbits treated with AgION Antimicrobial
Type AD are only slightly below the cut-off (2) folassification as Eye irrit. 2 in Regulation EC
1272/2008 (Doc IlIA, 6.1.4(16)).

Instillation of AgION Antimicrobial Type AK in theye caused a moderate to severe redness of
conjunctiva that cleared in all but one of theammals within 10 to 14 days. In this male, the
redness of the conjunctivae persisted during thieeel day observation period. Animals also
suffered from corneal opacity, chemosis and digghénat generally cleared within 3 days. The
average scores for conjunctival redness and chenroalil six animals for the 24, 48 and 72 hours
were 3.0 and 2.0 respectively.

AgION Antimicrobial Type AK is considered to meaetcriteria for classification Eye Dam. 1,
H318 (causes serious eye damage) based on thenctivgl redness that persisted at the same
severity grade during the entire observation peiroghe animal. In remaining animals a severity
grade of 2 persisted at least to day 7.
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In the absence of specific information on Type thik silver zinc zeolite is considered to have the
same eye irritating potential as Type AK.

4.4.2.2 Human information

No substance-specific data available.

4.4.2.3 Summary and discussion of eye irritation

Based on the physico-chemical properties of thetsumce, there is no apparent explanation why
AgION Antimicrobial Type AK meets the criteria folassification while Irgaguard B502i does not.
In contrast to the skin irritation studies, theseo vehicle that possibly influences the res&liisce
AgION Antimicrobial Type AD which contains a highamount of silver than Type AK caused less
irritation than Type AK, the irritation potentialay not primarily be linked to silver.

Since none of the two studies can be dismisseduality reasons, it is considered appropriate to
consider all three silver zinc zeolites as havimgpotential to cause eye damage.

4.4.2.4 Comparison with criteria

According to Regulation EC No 1272/2008, a substastould be classified Category 1 (serious
eye damagelf, when applied to the eye of an animal, a sult#goroduces: at least in one animal
effects on the cornea, iris or conjunctiva that am expected to reverse or have not fully reversed
within an observation period of normally 21 daysgéor at least in 2 of 3 tested animals, a positive
response of:corneal opacity3 and/or iritis > 1,5 calculated as the mean sefellowing grading

at 24, 48 and 72 hours after installation of the stte material.

According to the guidance document on the appticatif the CLP criteria, the following applies if
6 rabbits are used in the test:

a. Classification as serious eye damage — Catetjory

i. at least in one animal effects on the corneig,ar conjunctiva that are not expected to revarse
have not fully reversed within an observation permd normally 21 days; and/or

(i) at least 4 out of 6 rabbits show a mean sq@ee animal o> 3 for corneal opacity and/or > 1.5
for iritis

b. Classification as eye irritation — Category atfleast 4 out of 6 rabbits show a mean score per
animal of:

i. > 1 for corneal opacity and/or

ii. > 1 for iritis and/or

iii. > 2 conjunctival erythema (redness) and/or

iv. > 2 conjunctival oedema (swelling) (chemosis) anttvfully reverses within an observation
period of normally 21 days.”

Since conjunctival redness (grade 3) persistechdutie entire observation period in one animal,
criterion a (i) is considered fulfilled.
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4.4.2.5 Conclusions on classification and labelling

Based on the average scores and the observatimmefiilly reversible conjunctival redness in one
rabbit within 21 days in the study with AgION Anticnobial Type AK, silver zinc zeolite is
considered to meet the criteria for classificatiiye Dam. 1; H318 according to CLP. Despite that
only the results obtained with AgION Antimicrobigypes AK fulfils the classification criteria as
Eye Dam. 1 (H318), the RMS proposes that classifinashould be considered for all three silver
zinc zeolites. In the absence of appropriate despense data, no specific concentration limits can
be set.

RAC evaluation of serious eye damage/irritation
Summary of the Dossier Submitter’s proposal

The DS proposed classification of the three SZZ as Eye Damage 1 (H318) based on the
average scores and the observation of non-fully reversible conjunctival redness in one
rabbit within 21 days in the study with ON Type AK only. Treatment with other SZZ
caused slight effects (redness, chemosis). The DS argued in favour of classifying all types
of zeolites as Eye Damage 1 (H318) on the basis of differences between the available
studies.

Comments received during public consultation

One MS stated that the differences in response between the different zeolites could be
caused by differences in Ag and/or Zn content and release under watery conditions,
which would indicate that different classifications would be applicable to the different
substances. The DS disagreed and responded that the significant differences observed in
eye irritation studies may be due to other factors like different amounts of zeolites
applied in the eyes and that a lower number of animals may also have influenced the
outcome of the studies.

Assessment and comparison with the classification criteria

The table below summarises the available eye corrosion/irritation studies.

Table 6 (RAC): Summary of eye corrosion/irritation studies
Method Result Classification
according to
CLP criteria
EPA: OPPTS | Average score at 24, 48, 72 h in individual animals: Eye Dam
870.2400 1;H318
(81-4) Conjunctiva
cornea iris redness | chemosis | Discharge | | Doc IIIB 6.2(01)

New Zealand iM 0 (0,0,0) 0 3 0.33 0 (Nitka, 2000)
(White (0,0,0) | (3,3,3) | (1,0,0) (0,0,0)
Rabbit ) 2M 1(1,1,1)| 0.67 3 1.33 0.33 Reliability 1

(2,0,0) | (3,3,3) | (4,0,0) (1,0,0)
3M, 3F 3M 0(0,0,0) | 0.33 3 0.33 0

(1,0,0) | (3,3,3) | (1,0,0) (0,0,0)
0.1g 4F 0 (0,0,0) 0 3 0.33 0
HealthShield (0,0,0) | (3,3,3) (1,0,0) (0,0,0)
Grade: 5F 0.67 0.67 3 1 0.67
AK10D (1,1,0) | (2,0,0) | (3,3,3) | (3,0,0) (2,0,0)
(Same as 6F |0(0,0,0)| 033 | 2.67 1.33 0
AgION Type (1,0,00 | (3,3,2) | (3,1,0) | (0,0,0)
AK) Mean | 0.33, | 1,0,0| 3,3, 2.2, 0.5,0,0

0.33, 2.8 0.16, 0
0.16
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OECD TG | 1 h: iritis, conjunctivitis Classification
405 not required
Average score at 24, 48, 72 h in individual animals:
Rabbit (New
Zealand Conjunctiva Doc ITIA
White) cornea | iris redness | chemosis | Discharge 6.1.4-06
iM 0 0 1 0.33 0 (Wilson 2002c)
2M, 1F (0,0,0) | (0,0,0) | (2,1,0) (1,0,0) (0,0,0)
2F 1 0 0.67 0.33 0.33 Reliability 1
mL) Test || 3m 0 0 1 0.33 0
material: (0,0,0) | (0,0,0) | (1,1,1) | (1,0,00 | (0,0,0)
Irgaguard
OECD TG | 1 h: iritis, conjunctival irritation (redness, swelling and | Classification
405 production of ocular discharge) not required
Rabbit (New | The conjunctival irritation was resolved by day 7.
Zealand Doc IIIA
White) Average score at 24, 48, 72 h in individual animals: 6.1.4-07 (Rush,
1989)
4M, 5F
Conjunctiva Reliability 2
No-rinse cornea | iris redness | Chemosis | Discharge
group: iM 0 0 1 0 0 (0,0,0)
2M/4F (0,0,0) | (0,0,0) | (1,1,1) (0,0,0)
Rinse 2F 0 0 0.67 0.67 0 (0,0,0)
group:2M/1F (0,0,0) | (0,0,0) | (1,1,0) (1,1,0)
3F 0 0 0.67 0.33 0 (0,0,0)
0.058g (0.1 (0,0,0) | (0,0,0)| (1,1,0) | (1,0,0)
mL) 4F 0 0 1.33 0.33 0 (0,0,0)
unspecified (0,0,0) | (0,0,0) | (2,1,1) | (1,0,0)
zinc zeolite 5F 0 0 0.33 0 0 (0,0,0)
(0,0,0) | (0,0,0) | (1,0,0) (0,0,0)
6M 0 0 0.67 0.33 0 (0,0,0)
(0,0,0) | (0,0,0) ] (1,1,0) (1,0,0)
OECD TG | 1h, 24h, 48h: opacity, irititis, conjunctivitis Classification
405 not required
In 2/3 rabbits, the individual scores for conjunctival redness
Rabbit (New | (1.7) are only slightly below the cut-off (2) for classification as
Zealand category 2. Doc IIIA
White) 6.1.4-16
Average score at 24, 48, 72 h in individual animals (Moore 2006e¢)
3M
Conjunctiva Reliability 1
0.06g AgION cornea | iris redness | chemosis | Discharge
Type AD iM 0.67 0.67 1.67 1.33 1
1,1,0) | (1,1,0) | (3,2,0) (2,2,0) (2,1,0)
2F 0.67 0.67 1.67 0.67 0.33
(1,1,0) | (1,1,0) | (3,2,0) (1,1,0) (1,0,0)
3M 0 0.33 1 0.33 0.33
(0,00) | (1,0,0) | (2,1,0) (1,0,0) (1,0,0)

RAC notes that:

i Three studies with three different SZZ, including two zeolites that are either not
specified or do not belong to the group of zeolites covered by this proposal,
showed mean scores for corneal opacity and iritis lower than 1 and conjunctival
redness and oedema lower than 2 following grading at 24, 48 and 72 hours after
instillation of the test material.

ii.  One study with SZZ Type AK showed mean scores for redness of 3 in nearly all
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animals following grading at 24, 48 and 72 hours after instillation of the test
material (the sixth scored 2.67). In the same study, scores for chemosis varied
between 0.33 and 1.33 in all animals but most effects only appeared at 24 hours
after instillation. The redness of the conjunctivae persisted during the entire 21
day observation period for one out of 6 animals.

RAC notes a comment from industry that the elution rate of ions may depend on the
content and type of of the water in which the material is immersed. In the case of
comparable eye irritation studies, a vehicle effect is not possible. RAC agrees with the DS
that a number of other factors like different amounts of zeolites applied in the eyes,
lower number of animals, rinsing or not rinsing the eyes during the assays or potentiation
of silver release through mechanical friction among solid zeolites may have influenced the
outcome of the studies.

According to the CLP criteria, serious eye damage means the production of tissue damage
in the eye, or serious physical decay of vision, following application of a test substance to
the anterior surface of the eye, which is not fully reversible within 21 days of application.
The same hazard category is also applied to eye effects in 2 of 3 tested animals (or 4 of 6
tested animals), with corneal opacity scores > 3 and/or iritis scores > 1.5. Instillation of
AgION Type AK in the eye caused a moderate to severe redness of conjunctiva that
cleared in all but one of the six animals within 10 to 14 days. In one male, the redness of
the conjunctivae persisted during the entire 21 day observation period, which fulfils the
CLP criteria for classification as Eye Dam. 1.

Thus, according to the CLP criteria, SZZ Type AK (the same type of zeolite used for
classifying as skin irritant) fulfils the criteria to be classified as Eye Damage 1 and
therefore RAC, in accordance with DS, supports the classification of all silver zinc
zeolite as Eye Damage Category 1; H318 (Causes serious eye damage).

4.4.3 Respiratory tract irritation

4.4.3.1 Non-human information

No data available.

4.4.3.2 Human information

No substance-specific data available.

In a study referred to in the review prepared ley@ak Ridge Reservation Environmental
Restoration Program (1979B0 workers were exposed to silver nitrate angesibxide dusts for
periods of less than one year to greater thangarsy Twenty five individuals experienced
respiratory irritation (sneezing, stuffiness, rurgqnnose or sore throat) at some time during their
employment. Twenty of thirty workers reported congh wheezing, chest tightness and abdominal
pain; the latter finding was closely correlatedhaitood silver levels. The eight hour time weighted

4 http://rais.ornl.gov/tox/profiles/silver_f V1.html
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average exposure (determined 4 months prior tettity) was in the range 0.039 to 0.378 mg
silver/m? for this subpopulation.

4.4.3.3 Summary and discussion of respiratory tract irritation

Respiratory irritation in the form of sneezing,fihess, running nose or sore throat coughing,
wheezing, chest tightness or abdominal pain has tsorted in workers exposed to silver nitrate
or silver oxide.There is no robust information be tevel and duration of exposure.

4.4.3.4 Comparison with criteria

According to Regulation 1272/2008, a substanceicgusspiratory tract irritation may be
classified in hazard category STOT-SE categorye3 8pecific Target Organ Toxicant-single
exposure) based on the following criteria:

(a) respiratory irritant effects (characterised lmcalised redness, oedema, pruritis and/or pain)
that impair function with symptoms such as cougim,pchoking, and breathing difficulties are
included. This evaluation will be based primarily louman data;

(b) subjective human observations could be supgdsyeobjective measurements of clear
respiratory tract irritation (RTI) (such as elecfrhysiological responses, biomarkers of
inflammation in nasal or bronchoalveolar lavageidis);

(c) the symptoms observed in humans shall alsgpeat of those that would be produced in the
exposed population rather than being an isolatedsighcratic reaction or response triggered only
in individuals with hypersensitive airways. Ambigaaeports simply of ‘irritation’ shall be

excluded as this term is commonly used to desarib@le range of sensations including those such
as smell, unpleasant taste, a tickling sensatiod, @yness, which are outside the scope of
classification for respiratory irritation;

(d) there are currently no validated animal testattdeal specifically with RTI, however, useful
information may be obtained from the single andeegpd inhalation toxicity tests. For example,
animal studies may provide useful information mmte of clinical signs of toxicity (dyspnoea,
rhinitis etc) and histopathology (e.g. hyperemidema, minimal inflammation, thickened mucous
layer) which are reversible and may be reflectiv¢he characteristic clinical symptoms described
above. Such animal studies can be used as parighivof evidence evaluation;

(e) this special classification would occur onlyamhmore severe organ effects including in the
respiratory system are not observed.

In the absence of substance specific data on silkerzeolite or any reliable information on other
silver substances, it is not possible to assesibvér zinc zeolite would meet criteria for
classification.

4.4.3.5 Conclusions on classification and labelling

There is no substance specific data to assedséf zinc zeolite has the potential to induce
respiratory irritation. Cases of respiratory reauasi to silver nitrate or silver oxide has been
described in the open literature but data is inciefft to clarify if these should be categorised as
sensitisation reactions or as respiratory irritatidoreover, the exposure level and duration a$ wel
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as the clinical history of the subjects is unknown.
Therefore, it is not possible to decide, basecheririformation available for this endpoint, whether
or not silver zinc zeolite would meet criteria fidassification.

4.5 Corrosivity

Table 15: Summary table of relevant corrosivity stdies

Method Results Remarks Reference

Please refer to information in section 4.4.1.

45.1 Non-human information

Please refer to information in section 4.4.1.

4.5.2 Human information

No data available.

4.5.3 Summary and discussion of corrosivity

Please refer to information in section 4.4.1.

4.5.4 Comparison with criteria

Please refer to information in section 4.4.1.

4.5.5 Conclusions on classification and labelling

Please refer to information in section 4.4.1.
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4.6 Sensitisation

4.6.1 Skin sensitisation

Table 16: Summary table of relevant skin sensitigeon studies

Method Results Remarks Reference
Magnusson & Kligman Negative The sensitivity of A
Maximisation Study the system was 6.1.5-09
OPPTS (870.2600), OECD (406) shown by a study | (2002)
Guinea pigs 10/sex, 5/sex contro with a-

hexylcinnamaldehyd
Induction: e (HCA) conducted
Intradermal injection day O: during the past 6
5% (TKA 45039 also known as months.
IRGAGUARD B 502I) in
propylene glycol
Topical Application day 7,
exposure 48 hours:
100%w/w TKA 45039 in drops of
polypropylene glycol
Challenge day 21 exposure 24
hours: 100 %w/w TKA 45039 in
drops of polypropylene glycol
Evaluation 24, 48 and hours post
challenge
Buehler Negative Fewer animals thar] 1l1A
Guinea pigs required were used.| 6.1.5-03
5/sex, 5/sex control animals for The highest dose to| (1989d)
challenge (naive group) cause irritation was
Induction not identified in
(L/week) x 3, exposure 6 hours: dose-finding study.
60% w/w Silver zinc zeolite test The sensitivity of
solution in 0.5% CMC the system was
Challenge 2 weeks post third shown by 1-chloro-
application: 2, 4-dinitrobenzene
60%w/w test solution in 0.5% (DNCB) replacing
CMC the test material in

each phase.
Evaluation 24, 48 and 72 hours
post challenge
Buehler EPA 870.26( Negative Lack of reliability B
Guinea pig 6/sex (5/sex controls) test 6.3(01)
Induction (1/week) x 3, exposure |6 The treated area is | (2000)

hours:

0.4 g of test substance moisteneq
with saline

Challenge 2 weeks post third
application:

0.4 g of test substance moisteneq
with saline

Evaluation 24, 48 and 72 hours
post challenge

HealthShield GradeAK10D
(Same as AgION® Silver

not reported.

20 test animals is
recommended for
Buehler test in
OECD TG 406




Method Results Remarks Reference

Antimicrobial Type AK’

JMHW No. 2¢ Negative Positive reaction 11153
Maximization test were observed in 6.3(02)
Guinea pig 15 animals (f) 100% of animals in | (1996)
Positive control: 5 animals (f) a concurrent positive

Zeomic AJ10N control group

(Same as AgION® Silver exposed to 2,4-
Antimicrobial Type AJ) dinitrochloro-

Challenge: 10, 1, or 0.1% Zeomid benzene.

DMSO suspensions at 24 or 48
hours after patch removal.

4.6.1.1 Non-human information

The results obtained in studies with AgION Antinaloial Types AK (Buehler), Irgaguard B502i
(GPMT) and AJ (Buehler) do not indicate that thigges of silver zinc zeolites have any
sensitizing properties. The result obtained witipdAK should be interpreted with some caution
since fewer animals than recommended in CouncilR¢ign 440/2008 was used, the size of the
treated area was not reported and the study rdped not contain any information on the latest
reliability check. However, the presence of fainttieema in a few test animals may be interpreted
as an indication that the experimental technique seasitive and that the results thus are reliable.
Considering also that negative results were obtigiioethe three other silver zinc zeolites, i.ep&y
AJ, Irgaguard B502i and the unspecified silver zaolite, it seems realistic to assume that Type
AK also lacks sensitizing properties.

4.6.1.2 Human information

There is no human data available for silver zindize For elemental silver and silver nitrate,
information available in the IUCLID Chemical Dathe®t posted on the website for the European
chemical Substances Information System (ESIS)ssthtg mild allergenic responses observed have
been attributed to 20 years exposure to silveemal amalgams. This case report is also described
in the report prepared by the Agency for Toxic Sabses and Disease Registry (Doc IlIA, section
6.2(09)). According to the ATSDR report, mild aienic responses have also been observed in a
worker dermally exposed to powdered silver cyaii@months of exposure) and a worker in
contact with radiographic processing solutions ¢sxpe 10 years). Two cases of skin sensitisation
following burn treatment with silver sulfadiazineeam have been reported (USEPA 1980).

The applicant argues that other components of aamalye responsible for the sensitization
reactions observed and refers to an article by MoGgh, M.J. and Tyas, M.J (2008). These
authors state “The allergens thought to be resptenare usually mercury or mercury compounds,
and rarely tin, zinc, copper, silver, gold or pdilan.” but there are no references given to support
the statement. Sensitisation reactions followiregdabeutic uses of silver nitrate, colloidal sileer
silversulfadiazine are described in a textbook bg.A> Lansdowh The book also states that

5 Alan BG Lansdown; Silver in Healthcare (2010) ISBRB-1-84973-006-8
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allergic reactions were observed in patch testls &ibr 10% solutions of silver nitrate when
patients were exposed to “aged” (i.e. more ionisetl)tions but not to freshly prepared solutions.

4.6.1.3 Summary and discussion of skin sensitisation

The sensitising potential of Irgaguard B502i and@g Antimicrobial Types AK and AJ has been
tested in guinea pigs. Negative results were obthin all three studies.

Despite the uncertainty regarding the sensitivitthe method in the test with AgION

Antimicrobial Type AK, the weight of evidence (igigns of irritation in the study, chemical
similarity with Antimicrobial Type AJ) suggests tha@one of the three types of silver zinc zeolites
cause sensitisation.

Based on human cases reported, silver ions do hemveeem to have an intrinsic potential to induce
sensitisation but this potential is apparentlyeatient at the levels present in the three silier z
zeolites considered in this report.

4.6.1.4 Comparison with criteria

According to Regulation (EC) No 1272/2008, an iecice of 15 % sensitised guinea pigs in a
Buehler test and 30 % in a Guinea Pig Maximisation Test is congdea positive response
triggering classification. The incidences obserwdth Irgaguard B502i, AgION Antimicrobial
Types AJ and AK were 0/20, 0/10 and 0/12 respéigtive

4.6.1.5 Conclusions on classification and labelling

The results obtained in the studies performed imthguard B502i, AgION Antimicrobial Types
AJ and AK do not meet the criteria for classifioatwith respect to skin sensitisation.

RAC evaluation of skin sensitisation

Summary of the Dossier Submitter’s proposal

The DS proposed no classification on the basis of four negative assays with four different
SZZ.

Comments received during public consultation
No comments were received during public consultation on this hazard class.
Assessment and comparison with the classification criteria

The table below summarises the available skin sensitisation studies.

Table 7 (RAC): Summary of skin sensitisation studies

Method Results Remarks

Magnusson & Kligman Negative Doc IIIA 6.1.5-09 (Wilson
Maximisation Study 2002d)

OPPTS (870.2600), OECD Evaluation 24, 48 and hours
(406) post challenge

58



Guinea pigs: 10/sex, 5/sex
control

Induction:

Intradermal injection day O:
5% Irgaguard in propylene
glycol

Topical application day 7,
exposure 48 hours: 100%
w/w Irgaguard in drops of
polypropylene glycol

Challenge day 21 exposure 24
hours: 100 %w/w
Irgaguard in drops of
polypropylene glycol

The sensitivity of the system
was shown by a study with a-
hexylcinnamaldehyd e (HCA)
conducted during the past 6
months.

Reliability 1

Buehler Negative Doc IIIA 6.1.5-03 (1989d)
Guinea pigs: 5/sex, 5/sex Evaluation 24, 48 and 72
control animals for challenge hours post challenge
(naive group)
Fewer animals than required
Induction: (1/week) x 3, were used. The highest dose
exposure 6 hours: 60% w/w to cause irritation was not
unspecified SZZ test solution in identified in dose-finding
0.5% CMC study.
Challenge 2 weeks post third The sensitivity of the system
application: 60%w/w was shown by 1-chloro-2, 4-
unspecified SZZ test solution in dinitrobenzene (DNCB)
0.5% CMC replacing the test material in
each phase.
Reliability 2
Buehler EPA 870.2600 Negative Doc IIIB 6.3(01) (Nitka,
2000)
Guinea pig: 6/sex (5/sex
controls) Evaluation 24, 48 and 72
hours post challenge
Induction (1/week) x 3,
exposure 6 hours: 0.4 g of Lack of reliability test
test substance moistened with
saline The treated area is not
reported.
Challenge 2 weeks post third
application: 0.4 g of test 20 test animals is
substance moistened with recommended for Buehler test
saline in OECD TG 406, while this
test used only 12 animals
HealthShield GradeAK10D
(AgION Type AK) No positive control
Reliability 1
JMHW No. 24 Negative Doc IIIB 6.3(02) (Matsuda,

Maximization test

Guinea pig: 15 F + positive
control: 5F

Zeomic AJ10N (Same as
AgION® Silver Antimicrobial
Type AJ)

1996)

Positive reactions were
observed in

100% of animals in

a concurrent positive control
group exposed to 2,4-
dinitrochloro- benzene.
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Challenge: 10, 1, or 0.1% Reliability 2
Zeomic DMSO suspensions at
24 or 48 hours after patch
removal.

The DS suggested a careful analysis of the results obtained with AgION® Silver
Antimicrobial Type AK, because very faint erythema was found in some animals.
However, a report submitted by the Industry showed that this faint erythema appeared
only during the induction phase in 2 males on days 0 and 14. Thus, the result of this
assay, despite other reported deficiencies, can be considered as negative.

In conclusion, RAC agrees with the DS that no classification of silver zinc zeolite
for skin sensitisation is warranted.

4.6.2 Respiratory sensitisation

Table 17: Summary table of relevant respiratory sesitisation studies

Method Results Remarks Reference

No data availabl

46.2.1 Non-human information

No data available.

4.6.2.2 Human information

No data on silver zinc zeolite available.

4.6.2.3 Summary and discussion of respiratory sensitisation

There is no information on respiratory sensitigatieactions to silver zinc zeolite but respiratory
irritation following inhalation of silver nitraterosilver oxide have been reported. However, the
information is limited and do not include data c@a& exposure level, exposure duration or clinical
history (smoking history, medical and occupatidmatory) of the subjects.

4.6.2.4 Comparison with criteria

According to Regulation 1272/2008, substances shbelclassified for respiratory sensitisation if
there is evidence in humans that the substancdez@hto specific respiratory hypersensitivity;
and/or if there are positive results from an appeate animal test. Substances should be placed in
Category 1A if they showa high frequency of occurrence in humans; or a lpability of
occurrence of a high sensitisation rate in humaasea on animal or other tests (1)3everity of
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reaction may also be considered.” Substances shmulchtegorised in 1B if they show law to
moderate frequency of occurrence in humans; orabability of occurrence of a low to moderate
sensitisation rate in humans based on animal oeotest(1) . Severity of reaction may also be
considered.”

Regulation 1272/2008 further staté#s this context, hypersensitivity is normally seas asthma,
but other hypersensitivity reactions such as risfgonjunctivitis and alveolitis are also
considered. The condition will have the clinicalacdcter of an allergic reaction. However,
immunological mechanisms do not have to be denaieslr” In the absence of substance specific
data on silver zinc zeolite or any reliable infotima on other silver substances, it is not possible
assess if silver zinc zeolite meets criteria fasslfication.

4.6.2.5 Conclusions on classification and labelling

There is no substance specific data if silver zrolite has the potential to induce respiratory
sensitisation. Cases of respiratory reactionsltersnitrate or silver oxide has been describethé
open literature but data is insufficient to clarifythese should be categorised as sensitisation
reactions or as respiratory irritation. Moreovédre texposure level and duration as well as the
clinical history of the subjects is unknown.

Therefore, it is not possible to decide, basecheririformation available for this endpoint, whether
or not silver zinc zeolite would meet criteria fdassification..

RAC evaluation of respiratory sensitisation

Summary of the Dossier Submitter’s proposal

The DS proposed no classification on the basis of the absence of reliable information in
humans and the total absence of information in animals.

Comments received during public consultation

No comments were received during public consultation on this hazard class.
Assessment and comparison with the classification criteria

There are no data available with animals.

RAC agrees with DS that no classification for respiratory sensitisation is warranted

because with the available information it is not possible to assess if SZZ would meet
criteria for classification.
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4.7 Repeated dose toxicity

Table 18: Summary table of relevant repeated dodexicity studies

Method

Results

Remarks

Reference

Oral 90 day:

Rat Sprague-Dawley
(Crl:CD (SD)IGS BR)
10/sex

0, 1000, 6250, 12500 ppm
Zeomic

(stated to be AgION Silver
Antimicrobial AK)

(~ 64/78, 398/489 and 916/939
mg/kg bw in males and females

12500 ppm:

|Bodyweight (m< 8%)

1Effects on behaviour/activity
1Erythrocytes (m,10%), platelets (m, 97%)
IHb (m/f, 15/10%), HCT (m/f, 9/7%),

MCV (m/f 18/11%),MCH (m/f, 23/15%),
MCHC (m/f, 6/4%)

TALP (m/f, 70/143%)

tPigmentation of pancreas, thymus, mandibul
lymph node

tMild hemorrhage, inflammation in the
Harderian gland (M)

1Chronic nephritis (M)

tUrinary pH (m, 11%)

lUrine volume (m/f, n.s.s)

6250 ppm

1Effects on behaviour/activity
tPigmentation of pancreas, thymus, mandibul
lymph node

TALP (m/f 44/80%)

Other effects noted:

12500 ppm:

tEosinophils (f, 85%)

tCholesterol (m/f, 59/67%)

TRel heart weight (m, 11%)

1(f) Counts of vertical and stereotypy
activity(20-30 min)

6500 ppm:

IMCV, MCH (m)

tCholesterol (m/f, 58/39%)

1000 ppm:

tCholesterol (m, 41%)

|Counts of horizontal, vertical and stereotypy
activity during the first ten minutes (m)

NOAEL: 1000

ppm
LOAEL: 6250

ppm

A
6.4.1(06)
(2001)

Oral 90 day:

Dog Beagle

4/sex

0, 10, 50 and 250 mg Zeomic
AK10D /kg/day

250 ma/kg bw

tVomiting, head shaking (m,f)
|Hemoglobin (m, 20%)
tIncreased severity of corticomedullary tubula
basophilia and lymphoid infiltration, interstitial
fibrosis and hyaline/cellular casts
1Discoloration of the pancreas and
gastrointestinal tract

Other effects noted:

250 ma/kg bw

TAPTT (f, 15%), Creatinine (m, 17%)
Cholesterol (f, 42%)

ALP, (f (week 6), 64%},Calcium (f, 3.5%)
|GLDH (f (week 6), 20%),

phospholipids (f, 33%)

tUrinary volume (f (week 6), 250%)
|Potassium (63%)

tOvaries/uterus enlarged

NOAEL:

50 mg/kg/day
LOAEL:

r 250 mg/kg/day

All dose levels:

A
6.4.1(07)
(2003)
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Method Results Remarks Reference
tVomiting
Oral 0.9% NOAEL: n.d. A 6.5-05
Combined chronic and |RBC (15/14%) LOAEL: 0.1% (1992a)
carcinogenicity HCT (18/22%)
Mouse B6C3F1 MCH (2/5%)
75/sex* MCV (3/8%)
0, 0.1, 0.3 and 0.9% AgION Hb (18%,m/f)
Zeomic AJ 10N TMCHC (2.5/4.3%)
“at least” 0, 67, 211 and 617 1 renal cysts* (m, f)
mg/kg bw/day tenlargement of Langerhan’s islands (m)
Lkidney (8%), liver (10%), brain, weight (10%)
(®
* Termination: five/sex at 3 tpancreas (19%, m)
months, ten/sex at six months, | tpigmentation of liver and pancreas
ten at 22 months and the 0.3%
remaining at 24 months. IHCT, MCV, Hb
TMCHC (f)
1 ovarian cysts
tpigmentation of liver and pancreas
0.1%
1 ovarian cysts
tpigmentation of liver and pancreas
Other effects:
0.9%
|bodyweight gain <10% (m)
tseverity of thrombi (m, f)
lspleen weight (37%, m)
|brain (10%, f)
0.3%
|bodyweight gain <10% (m)
lspleen weight (31%, m)
|brain (6%, f)
0.1%
lspleen weight (31%, m)
lbrain (6%, f)
*dose-response
Oral Combined chronic ar 0.1 %: NOAEL A
carcinogenicity tPigmentation of liver, kidneys, pancreas, (chronic)*: 6.5-06
Rat F344 stomach, lymph nodes choroid plexus 0.03 % (1992b)
70/sex** TALT (m/f 175/58%), AST (f 96%), LOAEL:
0.01, 0.03, 0.1 and 0.3% AgION ALP (m/f 25/39%), LDL-C (m/f 28/19%) 0.1%
Zeomic AJ 10N tendometrial polyps
(“at least” 0, 3, 9, 30 and 87 mg| TWBC (f 134%)
/kg bw/day) | HCT (10%), MCH (3/3%),
MCHC (f, 3%), Hb (f 12%)
** Termination: ten rats/sex at 6| Other effects:
and 12 months and the remainingll dose levels *carcino-
at 24 months. 1Severity of hepatic bile duct proliferation genicity is
LAST (m<42%, at 12 months) discussed in
TALT (m <172%, at 24 months) 4.10

|LDH (f<90%, at 24 months)
0.3%

lthymus weight n.s.s (38%, f)
ALB (m 11%)

0.1, 0.3%

| TP (M<10%),

63




Method Results Remarks Reference

tendometrial polyg
0.03%:
tendometrial polyps

4.7.1 Non-human information

4.7.1.1 Repeated dose toxicity: oral

Data on repeated dose oral toxicity is only avéédbr the type of silver zinc zeolite denoted
AgION Antimicrobial Type AK. As discussed in therdmential appendix “Technical equivalence,
technical specification and read-across”, the wigigical profiles of Irgaguard B502i, AgION Type
AJ and AgION Type AK are not expected to diffemsigantly from each other. Read across
between repeated dose toxicity data is therefansidered acceptable in order to avoid further
animal testing.

The repeated dose toxicity of AQION Antimicrobialpe AK was investigated in CD rats as well as
in Beagle dogs.

All rats survived treatment with 1000, 6250 andd2ppm AglON Antimicrobial Type AK
(6.4.1(06)) with the exception of a few single rateach dose group that died during blood
sampling. The bodyweights of high dose males wedeaed at 5 of the 14 study weeks but the
reduction was only 8% or less. The bodyweight geas reduced by 10% but this parameter was
not statistically analysed. The bodyweights andyl@dght gains of high dose females were not
affected.

Administration of 6250 ppm (278/366 mg/kg bw) ogliner doses resulted in effects on
behaviour/activity (hypersensitivity to touch, vézation, increased activity, aggressive
behaviour), pigmentation of pancreas, thymus, thadibular lymph node and an increase in
cholesterol and alkaline phosphatase (ALP).

Increased levels of erythrocytes (10%) and pletg@t%) were observed in high dose males and
decreased levels of Hb (m/f, 15/10%), HCT (m/f2@)7MCV (m/f 18/11%), MCH (m/f, 23/15%),
MCHC (m/f, 6/4%)) were observed in high dose maled females.

There were no statistically significant differencdserved in the neurobehaviour, FOB or motor
activity evaluations performed except for increamath response in high dose animals and a few
minor statistically significant effects observedlie neurological examinations performed.

The NOAEL was set at 1000 ppm (64/78 mg/kg bw) Basethe effects on behaviour/activity, the
increased levels of ALP (m/f 44/80%) and the pigtaBan of pancreas, thymus, mandibular lymph
node observed in animals administered 6250 ppm8/489 mg/kg bw/day).

All dogs survived treatment with 10, 50 and 250 kgddw/day AgION Antimicrobial Type AK.
Clinical signs such as head shaking, salivationvamditing were observed in dogs administered
250 mg/kg bw and the haematological/biochemicalysea showed a decreased level of
hemoglobin (m/f 20/8%) and increased levels of ekt@rol, phospholipids and ALP. The
histopathological examinations showed discoloratibpancreas and gastrointestinal tract and
histopathological changes in the kidney (increasaetrity of corticomedullary tubular basophilia
and lymphoid infiltration, interstitial fibrosis drhyaline/cellular casts).

Clinical signs that were observed in all high dasanals throughout the study period were claimed
to be related to the administration route (cap3uesaste or irritancy of the test substance.
Although this may well be the case, there is nogamative data supporting this and the occurrence
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of vomiting yet brings an uncertainty regarding tlese actually achieved.

The level of hemoglobin was 20 % lower in high dosdes compared to controls. Some changes
in blood parameters were occasionally noted al$ogh dose females (reduced MCV (3%) and
prolonged partial thromboplastin time (10%)) bugythwvere not considered toxicologically
significant. Effects on haematological parametedscative of anemia were also noted in the rat
study. According to the study author of the ratgt6.4.1(06), alterations in erythropoietic
parameters (haemoglobin, haematocrit, MVC, MCH, MiC&hd platelet counts) are suggestive of
possible zinc toxicity. Zinc toxicity may resultimhibition of heme synthesis and/or acute
erythrocytic destruction.

Enlarged and discoloured ovaries were observeinddigh dose female dogs along with
enlarged uterus (microscopically: diestrus epitm)i. This was not regarded as toxicologically
significant by the study author but without simifendings in control animals, the significance of
these findings must be considered unclear.

The NOAEL was set at 50 mg/kg bw/day based onlihial signs, decrease in haemoglobin
(20% in males), histopathological changes in kidgnayd the discoloration of the pancreas and
gastrointestinal tract observed at 250 mg/kg bw(tl&@AEL).

Chronic toxicity (carcinogenicity findings are discussed in sectid©): AgION Zeomic AJ was
administered in the diet to mice in daily dose§,dd.1, 0.3 and 0.9% corresponding to an intake of
“at least” 0, 67, 211 and 617 mg/kg bw/day (minimdrug intake). Rats received daily doses of 0,
0.01, 0.03, 0.1 and 0.3% corresponding to an intdKat least” 0, 3, 9, 30 and 87 mg /kg bw/day
(minimum drug intake).

The cumulative survival rate and the mean suntivaé were similar between treated mice and
controls. Clinical signs were not tabulated anditiiermation given in the report is limited to a
sentence stating that abdominal masses and canoeding was reported in all mice (including
controls) and that pigmentation of skin was notetiéated animals. The bodyweight gain was
reduced in the two highest dose groups but wasnb&096 at all measurements except for high
dose males during weeks 18-65 when it was 18% |¢iger in controls. Thereafter, the bodyweight
gain was higher in high-dose animals compared mdrols and the bodyweight gain at terminal
sacrifice (24 months) was within 10% of the bodygteigain in controls for both female and male
mice. Effects on hematological parameters (decread€T, Hb, MCV and increase in MCHC)
were observed at the two highest dose levels éde 18).

At termination, decreased weights of spleen, baaith pancreas were observed along with
pigmentation of liver and pancreas in all treatedemThymus was not weighed at termination. The
histopathological examination revealed an increawse-related frequency of renal cysts in males
and females and the high dose group also showeekised kidney weights in females and
enlargement of Langerhan’s islands in males. Tdguincy of renal cysts in males and females and
the enlargement of Langerhan’s island in males sawstatistically significant dose-response.
Renal effects were observed also in the 90 dayestuhd the renal cysts observed at 617 mg/kg bw
are thus considered toxicologically significanteTbtal number of cardiac thrombi was identical
between control and high dose males but the prigoof severe cardiac thrombi was increased in
high dose males. Since it was not statisticallyifigant and since no similar effect was obsenred i
females, the observation is not given further gigance here.

A statistically significant increase in the incigerof ovarian cysts was evident although there was
no clear dose-response. Since the frequency wesaged already in the low dose group, it is not
possible to set a NOAEL for this effect.

The chronic LOAEL in mice is thus considered tdoleéow the lowest dose level (i.e. 0.1% which
corresponds to 67 mg AgION Type AJ/kg bw/day) basethe increased frequency of ovarian and
renal cysts, pigmentation of liver and pancreasdaateased organ weights in all treated mice.
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The cumulative survival rate and the mean suniiva in rats were similar between treated
animals and controls. Clinical signs were not tated and the information given in the summary is
limited to a sentence stating that abdominal abhd@saneous masses and corneal clouding was
reported in all rats (including controls) and thegmentation of skin was noted in treated animals.
All treated rats had changed levels of liver enzgiffST, ALT and LDH) and hepatic bile duct
proliferation indicating that the liver is a targegan. The total count of white blood cells was 2-
times higher in high dose males and females at@dtins. Effects on hematological parameters
(decrease in HCT, Hb (12%), MCH and MCHC) were olmg at 24 months in the two highest
dose levels in females but there were no effectsales.

There were no effects in the lower dose groupsgtam@nths or at any dose at 6 and 12 months.
Pathological examination revealed pigmentationwvelr| kidneys, pancreas, stomach, lymph nodes
and the choroid plexus in rats administered thbdsgdose.

The chronic NOAEL is considered to be 0.03% (~ 9Ag¢ON Type AJ/kg bw/day) based on
pigmentation observed at the LOAEL 0.1% (~ 30 md¢@¥ Type AJ/kg bw/day).

4.7.1.2 Repeated dose toxicity: inhalation

There is no inhalation toxicity study with silvene zeolite available.

4.7.1.3 Repeated dose toxicity: dermal

There is no dermal toxicity study performed witlvesi zinc zeolite available. A dermal 90 day
study performed with a different silver containigfive substance is included in the data submitted
by the applicant. Some effects on bodyweight garevobserved at all dose levels in the study but
the effects were neither statistically significaot related to the dose. Histopathological findiimgs
the kidneys (dilated/atrophic ducts) occurred ghhilose animals (1000 mg/kg bw) but they were
not considered adverse. Since this active substdoe® not contain zinc, the relevance of this study
for the three types of silver zinc zeolites beingleated is limited.

4.7.1.4 Repeated dose toxicity: other routes

No data available.

4.7.1.5 Human information
There is no human data specific to silver zinc itealvailable.

However, pigmentation of tissues and organs whielevabserved in all repeated dose studies
performed (90-day studies, chronic/carcinogenisitidy and the two-generation study) is an effect
likely due to the deposition of silver and it ha&eh observed also in humans exposed to different
silver containing substances. In fact, pigmentatibhuman skin, denoted argyria, has so far been
considered the prominent toxicological effect calusg repeated exposure to silver or silver
compounds.

Argyria can be generalized (a blueish-gray dis@ilon of the skin, hair and internal organs),
localized or confined to the structures in the @rgyrosis) and there seems to be variability & th
susceptibility to this effect. The lowest dose ange argyria is reported in a study from 1935
describing a patient who received approximatelysihgr (in the form of silver arsphenamine) by
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intravenous administration during 2 to 9 years. @liseoloration is most prominent in areas
exposed to the sun which has been explained (lyirowen) to be the result of an increase in
melanin production in response to silver depositirrording to the Agency for Toxic Substances
and Disease Registry (Doc IlIA, 6.2(08)), the dégpms of silver in tissues is due to precipitatioh
insoluble silver salts like silver chloride andvsit phosphate. These salts are then transformed int
soluble silver sulfide albuminates that bind onficzomplexes with amino or carboxylgroups in
RNA, DNA and proteins or are reduced by ascorbid ac catecholamines. Argyria in humans may
be caused by photoreduction of silver chloride @&attic silver which in turn may be oxidized by
tissue, subsequently forming black silver sulfidmpsy samples taken from affected individuals
show deposition in tissues such as the kidneyr, &wvel the gastrointestinal tract (6.2(04)). Mineral
deposits have been observed in basal membranesfopphages, in the pericurium of the
peripheral nerves, along elastic and collagendusdgiand in the necrotic cells of the oral mucosa
using light and electron microscopy (6.12.2(05)cérding to published literature, clinical
conditions in humans that can be associated wifjriar seems restricted to a few isolated cases
which include hepatic and renal failure (6.12.2J0gurological disorders including taste and
smell disorders, vertigo and hypaesthesia (6.12)2¢@nd respiratory irritation along with reduced
night vision in workers exposed to dusts of silwempounds (6.12.2(08)).

Although the toxicological significance of tissugmpentation is somewhat unclear, it is considered
appropriate to be precautious and deposition wéssih tissues is therefore regarded as an
undesired effect that may lead to adverse effadsimans.

47.1.6 Other relevant information

The dossier submitted for review under the Biocidasctive 98/8/EC also contains some data on
the repeated dose toxicity of other silver contagractive substances. Since these substances do not
contain zinc, the results of these studies mayullgtrepresent silver zinc zeolite and this

information is thus not included in this report.€lthata available on silver zinc zeolite specifigall

is yet considered sufficient for the purpose okassg specific target organ toxicity after repéate
exposure (see below).

4.7.1.7 Summary and discussion of repeated dose toxicity

Data on short-term repeated dose oral toxicitynig available for the type of silver zinc zeolite
denoted AgION Antimicrobial Type AK whereas datalong-term oral toxicity is only available
for the type of silver zinc zeolite denoted AglOMtAnicrobial Type AJ.

As discussed in the confidential attachment toi@edt3 of the technical dossier (Technical
equivalence, technical specification and read-ajrdise toxicological profiles of Irgaguard B502i,
AgION Type AJ and AgION Type AK are not expectedliffer significantly from each other and
read across between repeated dose toxicity détansfore considered acceptable.

The repeated dose toxicity of silver zinc zeolitesvinvestigated in two 90 day studies in CD rats
and Beagle dogs respectively and chronic toxicig \wvestigated in B6C3F1 mice and Fischer
344 rats. Repeated dose toxicity was also investigia a two-generation study with Sprague-
Dawley CD rats (section 4.11).

Repeated intake of silver zinc zeolite for 90 deggsed clinical signs such as head shaking,
salivation and vomiting in dogs, possibly due ttezor irritancy of the test substance. A decreased
level of haemoglobin (m/f 20/8%) and increased e cholesterol, phospholipids and ALP were
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observed in high dose dogs (250 mg/kg bw). Thep&hological examinations showed
discoloration of pancreas and gastrointestinat tad changes in the kidney.

Repeated intake of silver zinc zeolite for 90 dimysats resulted in effects on behaviour/activity
(hypersensitivity to touch, vocalization, increasetivity, aggressive behaviour) but only single
statistically significant differences in the evaloas of neurobehaviour, FOB or motor activity
performed. In addition, silver zinc zeolite causé@cts on haematological and biochemical
parameters (increase in cholesterol and alkalinsmatase ALP)) and pigmentation of pancreas,
thymus and the mandibular lymph node were obsemvélae histopathological examination.
Chronic intake of silver zinc zeolite also affectetkmatological and biochemical parameters in
rats and mice and caused pigmentation of skin aednal organs. A dose-related increase of renal
cysts was observed in both male and female micalantdigh dose females also had increased
kidney weight. As discussed above, effects on Kidieere also observed in the 90 day studies.

A statistically significant increase in the incigenof ovarian cysts was evident at all dose levels
although there was no clear dose-response. Sirccedhld be a hormonally mediated effect, it is
unclear if a dose-response would be expected takiogaccount the complex regulation of
hormones (e.g. feed-back mechanisms).

In similarity with the 90 day and chronic toxicgyudies, effects on haematological parameters (i.e.
increased levels of erythrocytes, platelets andedesed levels of hemoglobin (Hb), hematocrit
(HCT), mean corpuscular hemoglobin (MCH) and meampuscular hemoglobin concentration
(MCHC) were observed also in high dose male andfemparents of the two-generation study in
rats. As in the other repeated dose toxicity sgjgd@gmentation was observed in several tissues of
mid and high dose animals and mild pigmentatiopasfcreas and thymus was observed also in
some females of the low dose group. Besides pigatient the pathological examinations revealed
histopathological changes in the kidneys includigdronephrosis and decreased size of
thymus/thymic athrophy in both parents and pupbeffertility study (see section 4.11).

4.7.1.8 Summary and discussion of repeated dose toxicityriilings relevant for
classification according to CLP

In summary, five different adverse effects to besidered for classification was identified in the
repeated dose toxicity studies; reduced haemoglebeis, pigmentation of organs/ tissues,
nephrotoxicity, reduced thymus weight and increasedality (table 19).

Table 19:

Study LOAEL LOAEL LOAEL LOAEL LOAEL
(reduced (pigmentation) | (nephrotoxicity) (reduced death
haemoglobin) thymus)

90-day rat 916/939 398/489 Chronic nephritis - No
mg/kg bw/day | mg/kg bw/day | 916/939 mg/kg bw treatment
1 (mff, related
15/10%) deaths

90-day dog | 250 mg/kg 250 mg/kg Increased severity of - No deaths
bw/day bw/day corticomedullary tubular basophilia
1 (m, 20%) and lymphoid infiltration, interstitial
50 mg/kg fibrosis and hyaline/cellular casts
bw/day 250 mg/kg bw/day
L(m, 10%)

Chronicrat | 30 mg/kg 30 mg/kg - 87 No
bw/day bw/day mg/kg treatment

68



Study LOAEL LOAEL LOAEL LOAEL LOAEL
(reduced (pigmentation) | (nephrotoxicity) (reduced death
haemoglobin) thymus)
| (f 6%, 24 bw/day related
months) (38%, f) deaths

n.s.s

Chronic ~211 ~67 Renal cyst: No

mouse mg/kg bw/day | mg/kg bw/day | 617 mg/kg bw/day treatment
l (lowest dose related
(m 5%, 12 tested) deaths
months)

(f 4%, 24
months)

Two- 984/1109 72187 Hydronephrosis: <72/87 ~472/548

generation | mg/kg bw/day | mg/kg bw/day | 72/87 mg/kg mg/kg bw

rat LFO (m/f (FO, F1) mg/kg bw/day bw/day
16/12%), (see section 4.11) (F1,F2)

4.7.1.9 Comparison with criteria of repeated dose toxicityfindings relevant for
classification according to CLP

According to CLP Substances that have produced significant toxinityumans or that, on the
basis of evidence from studies in experimental alsincan be presumed to have the potential to
produce significant toxicity in humans followingeated exposure.

Substances are classified in Category 1 for taogggan toxicity (repeat exposure) on the basis of:
reliable and good quality evidence from human case=pidemiological studies; or observations
from appropriate studies in experimental animalsvinich significant and/or severe toxic effects, of
relevance to human health, were produced at gelyel@l exposure concentrations. Guidance
dose/concentration values are provided below (s82.3), to be used as part of a weight-of-
evidence evaluation.

Substances that, on the basis of evidence fronestudexperimental animals can be presumed to
have the potential to be harmful to human healllofang repeated exposure. Substances are
classified in category 2 for target organ toxicftgpeat exposure) on the basisof observations from
appropriate studies in experimental animals in viahsognificant toxiceffects, of relevance to human
health, were produced at generally moderate expsancentrations. Guidance dose/concentration
values are provided below (see 3.9.2.9) in orddrelp in classification. In exceptional cases
human evidence can also be used to place a sulesiar@ategory 2 (see 3.9.2.6).

Reduced haemoglobin levels: In the guidance document on haemaolytic anemisapeepwithin

the European Chemicals Bureau (document ECBI/O&MB 11) and in the Guidance to
Regulation (EC) No 1272/2008, a reduction of 20r%more in Hb concentration is considered to
be a sufficient stand-alone criterion for haemalgnaemia.

However, since the 20% reduction was observediasa level of 250 mg/kg bw (10% Hb
reduction at 50 mg/kg bw) which is 2.5 times abtheupper range (10<<C100 mg/kg bw) for
STOT-RE, category 2, it is not considered necessaciassify silver zinc zeolite for this effect.

Pigmentation: discoloration of organs and tissues was observadiase of 0.1 % (“at least 30
mg/kg bw”) in the chronic/carcinogenicity studyrats, at the lowest dose tested in the
chronic/carcinogenicity study in mice (0.1% cormsging to “at least 67 mg/kg bw”) and in
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parents and offspring at the lowest dose testéigeitwo-generation study in rats (72/87 mg/kg bw
(pre-mating)).

Despite pigmentation caused by silver zinc zeddit@n irreversible effect, it is uncertain whether
the criterion “serious damage” is fulfilled sindeteffect has not been clearly associated with majo
functional changes. Nevertheless, an irreversibteimulation of a heavy metal in organs and
tissues is considered an undesired effect.

In the previous legislation on classification (D% Dhe risk phrase R33 could be used when
accumulation in the human body was expected. The @ies not contain an equivalent category
and hazard statement but criteria for STOT-RE,gmate?2 is considered fulfilled as silver
accumulates in organs and tissues at a dose |lé¥hthe guidance range (10<@00 mg/kg bw
adjusted to 5< €50 mg/kg bw for 6 month exposure).

Nephrotoxicity: the majority of the adverse kidney effects obseadng mice, rats and dogs
occurred at dose levels above the guidance valmradephrosis occurred in adult animals of all
generations. The effect occurred also in 3 femafesone male (compared to none in controls) of
the F1 1000 ppm adults (~72/87 mg/kg bw/day) whvels the lowest dose tested. Although this
value is above the range 4.5<@5 mg/kg bw (adjusted for 202 day exposure dugestation, pre-
mating until termination of affected F1 animal$g L OAEL is unknown and it can thus not be
excluded that effects do occur also at doses witterguidance value range. According to section
3.9.2.9.8 of the CLP, “The guidance values andeamgentioned in paragraphs 3.9.2.9.6 and
3.9.2.9.7 are intended only for guidance purpasesio be used as part of the weight of evidence
approach, and to assist with decisions about fiestson. They are not intended as strict
demarcation values.”

On the other hand, the frequency observed at thedbdose level was only slightly increased (3
males and one female compared to none in controls).

Thymus weight: Reduced thymus weight was observed in the two géinarstudy in rat. The
thymus weight was not investigated in adult aninbaitsthe histopathological examination revealed
thymus atrophy in F1 adults administered the higtese (~984/1109 mg/kg bw/day). Reduced
thymus weights were observed in pups of both geio@saand occurred also at the lowest dose
tested (i.e. ~72/87 mg/kg bw/day). Since the expoperiod was approximately 43 days, the
guidance value range is adjusted to (2208 mg/kg bw) and the effect level is thus witthiis
range. Since the thymus was not weighed in FO dsirig difficult to assess if the reduced thymus
weight observed in pups results from repeated expaw if it results from developmental toxicity
caused by silver zinc zeolite. The fact that thveeee no observations of thymic atrophy in FO but in
the next generations may reflect a developmentatebut reduced thymus weight was also noted
in the chronic toxicity/carcinogenicity study thilie effect could also be due to a long term
exposure. However, the thymus weight was onlystatilly significantly reduced in male rats at 12
months and no difference in weight compared torobstvas observed in male rats sacrificed at 24
months. The thymus weight was reduced in high dasales but statistical significance was not
achieved. No effects on thymus weight were obsenvelde 90 day studies. Reduced thymus
weights were also noted in F1 and F2 pups in agemeration study performed with a different
silver containing active substance (Doc IlIA, 6(83). A reduced absolute weight of thymus was
observed in FO males but there was no statistigaif&eance when related to bodyweight. No
effects were seen in FO females. There were natsffeoted in the 90 day studies in dogs or rats
performed with this silver containing active subst (in rats the weight was not recorded but there
were no histopathological abnormalities detecteithymus).

Since the effect was most pronounced in pups imvtbegeneration study and the relevance of the

6 Directive 67/548/EEC (Dangerous Substances Direlpti
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effect noted in the chronic toxicity/carcinogenycitudy was somewhat unclear, the results are
considered to indicate a developmental effect ratren an effect due to long-term exposure.

Mortality: the mortality rate was increased in adult high dosenals of both FO and F1 generations
in the two-generation study. In FO, the high doss 42500 ppm (approximately ~984/1109 mg/kg
bw/day) but due to termination of the 12500 ppmedosF1, the high dose group in the next
generation was 6250 ppm (472/548 mg/kg bw/day).

The histopathological examinations of FO and Finaits that died did not clarify the cause of death
but in F1 animals, there were changes in the yritract that may have contributed to mortality.
Since the mortality observed in F1 animals (472/&4kg bw/day) occurred at a dose level above
the guidance value range, classification is nggred.

Table 20: Mortality rate observed in the two-generéion study

Mortality 12500 6250 1000 0

adults

FO m:10% m:3.3% m:0% m:0%
f:0% f:0% f:0% f:3.3%

F1 m:93.3% m:23.3% m:3.3% m:0%
f.76.7% f:3.3% f:0% f:0%
the group was terminated prior to mating.

4.7.2 Conclusions on classification and labelling of reed dose toxicity findings relevant
for classification as STOT RE

Based on the pigmentation and the hydronephrosiereed at the lowest dose level in the two-
generation study, classification STOT RE 2; H37@rigposed.

RAC evaluation of specific target organ toxicity- repeated
exposure (STOT RE)

Summary of the Dossier Submitter’s proposal

The DS summarised and assessed several repeated dose toxicity studies as follows: i)
two oral 90 days studies (rats and dogs); ii) two combined chronic carcinogenicity studies
(rat and mouse), and; iii) one 2 generation study in rats. The following adverse effects
after repeated exposure were considered for classification: reduced haemoglobin levels,
pigmentation of organ and tissues, nephrotoxicity, reduced thymus weights and increase
in mortality. The DS proposed to classify SZZ as STOT RE 2 on the basis of pigmentation
and hydronephrosis observed in the 2-generation study.

Comments received during public consultation

One MS and Industry questioned the proposed classification for STOT-RE because
pigmentation does not appear to be an adverse effect and because all other reported
effects occurred at above the guidance values for warranting classification.

The DS responded that the LOAEL for nephrotoxicity cannot be set and it is thus not
known if such effects would occur within the guidance value range. In addition, the DS
noted that from the existing data it was not possible to exclude the possibility that
accumulation of a heavy metal in organs and tissues could be related to the systemic
effects observed.
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Other MS agreed with the proposal to classify SZZ as STOT RE 2.

Assessment and comparison with the classification criteria

The following three tables summarise the main relevant findings in the 90 day repeated
toxicity studies, the carcinogenicity studies and the 2 generation study, respectively. The
last table (Table 11 (RAC)) presents the main systemic effects described for each type of
SZZ belonging to the class analysed in this opinion.

Table 8 (RAC): Summary of 90 days repeated toxicity studies. In both studies the
exposure was by the oral route.

Antimicrobial
AK)

(~ 0, 64/78,
398/489 and
916/939 mg/kg

Method Results Remarks
Rat 12500 ppm: |Bodyweight (m, < 8%); 1Effects on Doc IIIA
behaviour/activity; 1Erythrocytes (m, 10%); tplatelets (m, 6.4.1(06)
Sprague- 97%); |Haemoglobin (m/f, 15/10%); HCT (m/f, 9%/7%); (Serota 2001)
Dawley (Crl:CD | MCV (m/f 18%/11%); MCH (m/f, 23%/15%); MCHC (m/f,
(SD)IGS BR) 6%/4%); t1ALP (m/f, 70%/143%); 1Eosinophils (f, 85%); LOAEL: 1000
1Cholesterol (m/f, 59%/67%); tRelative heart weight (m, ppm (64/78
10/sex 11%); |(f) Counts of vertical and stereotypy activity (20-30 mg/kg
min). bw/day)
0, 1000, 6250,
12500 ppm 1Effects on behaviour/activity Haematological
Zeomic (stated changes are
to be AgION 1Pigmentation of pancreas, thymus, mandibular lymph node | the only
Silver effects

tMild haemorrhage, inflammation in the Harderian gland (M)
1Chronic nephritis (M)

tUrinary pH (m, 11%)1 |Urine volume (m/f, n.s.s)

appearing at
concentrations
of concern for
warranting
classification

bw in males 6250 ppm: |[MCV, MCH (m); tCholesterol (m/f, 58%/39%); Reliability 1
and females) 1ALP (m/f 44%/80%)
1Effects on behaviour/activity
tPigmentation of pancreas, thymus, mandibular lymph node
1000 ppm: tCholesterol (m, 41%); |Counts of horizontal,
vertical and stereotypy activity during the first ten minutes
(m)
Dog Beagle 250 mag/kg bw: head shaking (m,f); |Haemoglobin (m, Doc IIIA
20%); tAPTT (f, 15%), Creatinine (m, 17%); Cholesterol (f, | 6.4.1(07)
4/sex 42%); ALP, (f (week 6), 64%),1Calcium (f, 3.5%); |GLDH (f | (Teunissen,
(week 6), 20%); 2003)
0, 10, 50 and phospholipids (f, 33%); |Potassium (63%)
250 mg Zeomic NOAEL: 50
AK10D /kg/day | tUrinary volume (f (week 6), 250%) mg/kg/day
LOAEL: 250
1Ovaries/uterus enlarged mg/kg/day
1Increased severity of corticomedullary tubular basophilia Reliability 1

and lymphoid infiltration, interstitial fibrosis and
hyaline/cellular casts

tDiscoloration of the pancreas and gastrointestinal tract

All dose levels: 1Vomiting

Note: n.s.s, no statistically significant; rel, relative; abs, absolute
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Table 9 (RAC): Summary of general toxicity reported in the combined chronic and
carcinogenicity toxicity studies. In both studies the exposure was by oral route.

Method Results Remarks

Mouse B6C3F1 0.9% Doc IIIA 6.5-
lin (m/f ) RBC (15%/14%), HCT (18%/22%), MCH 05

75/sex* (2%/5%), MCV (3%/8%) and Haemoglobin (18%, m/f) (Takizawa,
tMCHC (m/f, 2.5%/4.3%) 1992a)

0, 0.1, 0.3 and lin (m/f) weights of kidney (8%) and liver (10%)

0.9% AgION tpancreas weight (19%, m) LOAEL: 0.1%
Zeomic AJ 10N tpigmentation of liver and pancreas (67 mg/kg
(“at least” 0, 67, | |bodyweight gain <10% (m) bw/day)
211 and 617 1severity of thrombi (m, f)
mg/kg bw/day) lspleen weight (37%, m) Reliability 2
lbrain weight (10%, f)
* Termination: 1% Renal cysts (6% f, 8% m)
five/sex at 3 0.3%
months, ten/sex IHCT, MCV, Hb
at six months, TMCHC (f)
ten at 22 months | tpigmentation of liver and pancreas
and the |bodyweight gain <10% (m)
remaining at 24 lspleen weight (31%, m)
months. |brain weight (6%, f)
0.1%
tpigmentation of liver and pancreas
lspleen weight (31%, m)
|brain weight (6%, f)
Rat F344 0.1 %: Doc IIIA 6.5-
tPigmentation of liver, kidneys, pancreas, stomach, lymph 06
70/sex** nodes choroid plexus (Takizawa
TALT (m/f 175%/58%), AST (f 96%), ALP (m/f 25%/39%), | 1992b)
0, 0.01, 0.03, LDL-C (m/f 28%/19%)
0.1 and 0.3% TWBC (f 134%) LOAEL: 0.1%
AgION Zeomic Al | | HCT (10%), MCH (3%/3%), MCHC (f, 3%), Haemoglobin (30 mg/kg
10N (f 12%) bw/day)
(“at least” 0, 3, 0.3% Reliability 4

9, 30 and 87 mg | [thymus weight n.s.s (38%, f) ALB (m 11%)
/kg bw/day)

0.1, 0.3%
** Termination: TP (m <10%),
ten rats/sex at 6
and 12 months Other effects all dose levels:
and the 1Severity of hepatic bile duct proliferation
remaining at 24 LAST (m <42%, at 12 months)
months. TALT (m <£172%, at 24 months)

ILDH (f £90%, at 24 months)

(the primary
deficiencies in
this study are
the lack of GLP
compliance
and

the absence of
individual
animal data)

Note: n.s.s, no statistically significant; rel, relative; abs, absolute

Table 10 (RAC): Summary of general toxicity reported in the 2-generation reproductive
toxicity study. Organ pigmentation in Fo is the only reported effect appearing at concentrations

of concern for warranting STOT-RE classification.

Method Results Remarks
OECD 416 Parental Doc IIIA 6.8.2-
Fo 12500 ppm: 04

Maturation,
mating, gestation | 1 Mortality (m 10%)

and lactation for | | Bodyweight (m <10% (pre/post pairing, f 6% gestation
two successive day 20, < 11%)

generations | Bodyweight gain: (m £17% (pre pairing), f gestation day

(Schroeder
2002)

LOAEL general
toxicity = 1000
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Oral in diet
Rat

SpragueDawley
Crl: CD® (SD)
IGS BR

30/sex

0, 1000, 6250
and 12500 ppm
AgION Silver
Antimicrobial
Type AK /day

14-20:29%, 0-20:16%)

| Food consumption (premating m <8%, lactation day O-
4:27%, 4-7: 12%, 7-14: 21%, 14-21: 27%)

1 RBC (m/f 13%/15%), Platelets (m/f 42%/45%)

L Hb (m/f 16%/12%), HCT (m 9%), MCH (m/f 25%/23%),
MCHC (m/f 7%/6%)

1 Pigmentation of organs

1 Histopathological changes in kidneys, including
hydronephrosis (8m/2f , 3m in controls) and urinary tract
| kidney weight (m abs/rel 14%/3%, f rel brain 7%)

1 epididymis left/right (rel bw 11%/9%), spleen (m, 7%)
testis (rel left/right 12%/10%)

Fo 6250 ppm:

1 Mortality (m, 3.3%)

1 RBC (f 11%),

| MCV (m/f, 6%/9%), MCH (m/f 6%/12%), MCHC (f, 3%)
1 Pigmentation of organs

1 Histopathological changes in kidneys (including
hydronephrosis 7m/2f, 3m in controls)

| kidney weight (m, abs/rel bw 13%/7%), spleen (m,
abs/rel bw 14%/21%)

Fo 1000 ppm:

1 Pigmentation of organs

F1 1250 mg/kg bw/day

1 Mortality (m/f 93.3%/76.7%)

| Bodyweight (premating m/f < 56%/46%)

| Bodyweight gain (premating m/f < 47%/40%)
1 Histopathological changes

1 Thymus atrophy

F1 6250 ppm

1 Mortality (m/f 23.3%/3.3%)

| Bodyweight (during premating period, weeks 1-10: m/f
25-13%/19-2% (n.s.s),

post-pairing m <12%, gestation n.s.s, lactation < 10%)

1 Histopathological changes (including hydronephrosis 10
m/4f , 0 in controls)

1 Kidney weight (m/f, abs 19%/11%, rel bw 9%/8%, rel
brain weight 13%/7%)

| organ weights: Brain (m/f, 7%/5%), Adrenal (m, abs 18%,
rel brain weight 12%), epididymis left/right (abs 14/11%,
rel brain weight (left 9%)) Spleen (m, rel bw 11%), Testis
(abs left/rel brain weight right 12%/7%), Prostate (rel
brain weight 13%), Seminal vesicle (8%), Liver (f, 8%)

1 Thymus atrophy (thymus not weighed in F1 adults)

F1 1000 ppm

1 Mortality (m 3.3%)
1 Pigmentation of organs
1 Hydronephrosis (3m, 1f, 0 in controls)

Offspring

F1 12500 ppm

1 clinical signs

| body weights m+f Day 0: 15%; Day 4:pre/post culling:

ppm (organ
pigmentation
in Foand
hydronephrosis
and mortality
in F1)

Reliability 1
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19% Day 7: 23%; Day 14: 26% Day 21: 36% Day 26:
47%

| organ weights: Brain 18% (rel bw 1 58%) Spleen 26%
(rel bw 1 31%), Thymus (m/f abs 74%/70%, rel bw
53%/47%, rel brain 69%/64%)

| sex ratio

1 histopathological changes

F1 6250 ppm

1 clinical signs

| body weights m+f Day 14: 13% Day 21: 25% Day 26:
47%

| organ weights: Brain 10%, rel bw 1 27%; Thymus (m/f
abs 58%/55%, rel bw 39%/39%, rel brain 53%/51%); 1
Spleen (m/f rel bw 31%/32%)

1 histopathological changes

F1 1000 ppm

| organ weights: Thymus (m abs 13%, m/f rel bw
10%/9%, m rel brain 11%)

F2 6250 ppm

| bodyweights Day 0: 5% Day 4: pre/post culling: 12%
Day 7: 15% Day 14: 18% Day 21: 20%

1 histopathological changes

| organ weights: Brain (m/f 10/7%, rel bw 1 21%/25%),
Thymus (m/f abs 50%/54%, rel bw 37%/42%, rel brain
47%/50%), Spleen (m abs 18%)

F2 1000 ppm
| Thymus weight (m rel bw 11%)

Note: n.s.s, no statistically significant; rel, relative; abs, absolute

Table 11 (RAC)): Summary of systemic toxicity reported for each of the SZZ belonging
to the class analysed in this opinion

Type of S22

Studies Irgaguard AgION Type A) AgIONial Type AK

90 day Haematology alterations
repeated dose Behaviour

in rat Organ pigmentation
Neprotoxicity

| Bodyweigh

90 days Haematology alterations
repeated dose Vomiting

in dog
(highest dose
close to 4
times lower
than in 90
days study in
rat)

Combined Haematology
chronic and alterations
carcinogenicity Organ pigmentation
in rat lthymus weight

Combined Haematology
chronic and alterations
carcinogenicity Organ pigmentation
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in mouse

2-generation
reproductive
study in rat

F1

Haematology alterations in Fo and

Organ pigmentation in Fo, F1 and F:
pups

| Bodyweight in F1 pups

| Thymus weight F: pups and F2
pups

Nephrotoxicity in Fo and Fi1

Note: n.s.s, no statistically significant; rel, relative; abs, absolute

The table below offers an overview on adverse effects relevant for STOT-RE classification

that were consistently observed in available repeated toxicity studies.

Table 12 (RAC):

Adverse effects of silver zinc zeolite
classification. Bolded text refers to those effects that appear at doses relevant for
classification as STOT RE

relevant for STOT-RE

Effect

Study

Lowest
reported dose
(mg/kg bw/day)

Guidance value for STOT-
RE classification

(mg/kg bw/day)

(F1)

Haematological | 90 days (rat) 64/78 10=C=<100
changes 90 days (dog) 250 10 =< C <100
Carcinogenicity 211 1.25<C=< 125
(mouse)
Carcinogenicity 30 1.25<C=< 125
(rat)
Mortality 2-generation study 100 4.5 < C < 45 (adjusted for
(F1) 202 days of exposure)
Nephrotoxicity 90 days (rat) 916-939 10 = C <100
(chronic 2-generation study 100 4.5 < C < 45 (adjusted for
nephritis, (F1) 202 days of exposure)
hydronephrosis, | 90 days (mouse) 617 1.25<C<12.54
renal cysts)
Thymus Carcinogenicity 87 1.25<C=< 125
weight/atrophy (rat)
2-generation study 100 4.5 < C < 45 (adjusted for
(F1-F2) 202 days of exposure)
Organ 90 days (rat) 398/489 10 < C =100
pigmentation
Carcinogenicity 67 1.25<C=< 125
(mouse)
Carcinogenicity 30 1.25<C=< 125
(rat)
2-generation 100 21 = C = 210 (adjusted
study (Fo) for 43 days of exposure)
2-generation study 100 4.5 < C < 45 (adjusted for

202 days of exposure)

The lowest doses

causing the adverse effects stated in the above table were always at
least 2 times higher than the cut-off values for warranting classification as STOT-RE 2,
except the organ pigmentation in Fo in the 2-generation study and haematological

changes in the 90-days study in rat.

The CLP Guidance states that small changes in clinical biochemistry and haematology are
not sufficient to support classification. The most pronounced haematological effect was an
increase of 41% in cholesterol concentration. Therefore RAC is of the opinion that

haematological effects are not relevant for STOT-RE classification.

Pigmentation of tissues and organs which were observed in all repeated dose studies
performed (90-day studies, chronic/carcinogenicity study and the two-generation study)
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is an effect likely due to the precipitation of insoluble silver salts. RAC notes that some
other reported effects as changes in behaviour (hypersensitivity to touch, vocalisation,
increased activity, aggressive behaviour) or enlargements of Islets of Langerhans (see
below in the carcinogenicity section), might be related to silver accumulation in the brain
or pancreas, respectively.

The precipitation of a heavy metal in organisms is an irreversible bioaccumulative
process. Since the human health consequences are not known in the case of silver, it is
uncertain whether this effect fulfils the severity criterion described in the CLP Guidance.

RAC is of the opinion that the long-term systemic toxicity of SZZ by the oral route is
dependent on a toxic moiety which is common to all SZZ. Although the rate of
absorption, distribution and deposition/precipitation of silver ions in tissues and organs
may vary between the zeolites, medium- to long-term exposure by the oral route will
lead to similar hazardous effects to human health. Therefore RAC concludes that silver
zinc zeolite does not meet the criteria for classification for STOT-RE.
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4.8 Germ cell mutagenicity (Mutagenicity)

Table 21: Summary table of relevant in vitro and mn vivo mutagenicity studies

Method Test substance/dose Results Remarks Reference
In vitro
Ames/Salmonelli Silver Zinc Zeolite Type | Negative Bacterial toxicity evident at dos A
Mutagenesis Assay | AK concentrations of 500 pg/plate and | 6.6.1-11
S. typhimurium and | 0.15, 0.5, 1.5, 5, 15, 50, higher. 2003
E. coli 150 and 500 pg/plate with
and without S9
Positive controls: 2- Positive controls increased the
aminoanthracene (+S9 mutation frequency indicating a
mix) sufficient sensitivity of cultures and
9-aminoacridine, sodium the S9 mix.
azide,
2-nitrofluorene,
benzopyrene
Negative control:
water + 0.15% agar
Ames/Salmonella Silver zinc zeolite Negative Silver zinc zeolite was tested as a | llIA
Mutagenesis Assay | Without S9: suspension since it was insoluble in| 6.6.1-03
0.0005, 0.001, 0.0015, usual solvents. —S9: 1990a
0.003, 0.005, 0.01 and bacterial toxicity was evident at
0.015 mg/plate. concentrations in excess of 0.015
With S9: 0.003, 005, 0.01, mg/plate +S9:
0.015, 0.03, 0.05 and 0.16 concentrations greater than 0.15
mg/plate mg/plate in the activated
The ability to detect DNA cross-
linking mutagens was not
investigated.
Positive controls: 2- Positive controls increased the
aminoanthracene mutation frequency indicating a
(+S9 mix), sufficient sensitivity of cultures and
9-aminoacridine, sodium the S9 mix.
azide, 2-nitrofluorene.
Negative control:
distilled water
Mammalian cell Silver Zinc Zeolite Type | Positive Cytotoxicity at 10 pg/mL and higher | 1A
mutation — Mouse AK response | without S9. 6.6.3-03
lymphoma L5278Y | 0 to-25 pug/ml without S-9 within Cytotoxicity at 100 pg/mL and highef 2003
cells. Forward and cytotoxic with S9
mutation at TK locus| 0 to 175 pg/ml with S-9 | dose rangeg
Positive controls: with or Positive controls increased the
methyl without S9 | mutation frequency indicating a
methanesu'phonate (_Sg SuffICIent SenSItIVIty Of the assay.
3-methylcholanthrene (+
S9)
Mammalian cel Irgaguard B 80C -S9: The applicant™version is modified b | lIA
mutation — Mouse (assumed to represent | Positive the notions that there was a 6.6.3-05
lymphoma L5278Y | Irgaguard B502i) +S9: reproducible increase (3-fold) in the | 2002
cells. Forward - S9 assay 1 Negative number of mutant colonies in the
mutation at TK locus| 3.1, 6.3, 12.5, 25.0 and 50 highest dose in the experiments
pa/mL without metabolic activation and aftef
-S9 assay 2 longer expocure (24h). In addition,

6.3, 12.5, 25.0 and 50

there is an increase in the number o
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Method Test substance/dose Results Remarks Reference
pg/mL small colonies, indicating a possit
+S9 clastogenic activity.
13.1, 26.3, 52.5, 105.0
and 210.0 pg/mL in assay Cytotoxicity in Assay 1:
1; >50 pg/mL without S9.
>210 pg/mL with S9
Cytotoxicity in Assay2:
>50 pg/mL without S9.
Positive controls: Positive controls increased the
Methylmethanesulphonate mutation frequency and the amount pf
(-S9) small versus large colonies, indicatirjg
3-methylcholanthrene a sufficient sensitivity of the assay.
(+S9)
In vitro chromosome| Irgaguard B 8000 -S9: Irgaguard B8000 was considered to bdIA
aberration test in -S9: Positive clastogenic without metabolic 6.6.2-07
Chinese Hamster 0.9, 1.9, 3.8, 7.515,30 +S9: activation at the highest analysable | 2003
V79 cells with TKA | pg/mL Negative concentration under the conditions of
40265 +S9: the study.
6.3, 12.5, 25.0, 50.95.0, Cytotoxicity (mitotic index below
100 50%):
(in bold: evaluated >7.5 pg/mL without S9.
concentrations) >50 pg/mL with S9
Positive controls: Positive controls increased the number
ethylmethane sulphonate of cells with structural chromosomal
(-S9) aberrations, indicating a sufficient
cyclophosphamide (+S9) sensitivity of the assay.
In vivo
In vivo chromosome | Assumed to be Irgaguard Negative The test article did not produce any| IlIA
aberration assay in | 8000: signs of toxicity in the target tissue | 6.6.4-01
rats 500, 1500 and 5000 The sampling time was not optimal. | 1991
mg/kg
(gavage, Sprague-Dawley Only 50 metaphase cells were scored

rats, 5/sex)

Positive control:
cyclophosphamide,

per animal.

The positive control indicated that th
system was capable of detecting
chemicals causing chromosomal

1]

damage.

4.8.1 Non-human information

48.1.1

In vitro data

The data available with respect to in vitro mutagyof silver zinc zeolite include studies
performed with two forms of silver zinc zeolite; KN Antimicrobial Type AK and Irgaguard
8000 as well as an unspecified form assumed t@baent to Irgaguard 8000 (based on
parameters such as study sponsor etc). Negativiks@gere obtained in two Ames salmonella
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mutagenesis assays performed whereas clear pagfigenses were obtained in the mutation
assays performed in mammalian cells (TK-locus }detsAglION Antimicrobial Type AK (with

and without S9) and silver zinc zeolite (assumebetdrgaguard 8000) (without S9). This was
shown as a reproducible increase (3-fold) in thalmer of mutant colonies at the highest dose in
the experiments. In addition, there was an increatiee number of small colonies in the study with
Irgaguard 8000, indicating a possible clastogeaiwity. A clastogenic response was also observed
in the chromosomal aberration assay performed gtguard 8000 in the absence of metabolic
activation.

4.8.1.2 In vivo data

The in vivo mutagenicity of silver zinc zeolite ¢asned to be Irgaguard 8000) was investigated in a
micronucleus assay. No significant increase inmlosomal aberrations was observed but there
were no signs of toxicity at the target tissue aoalinical signs of systemic toxicity thus it is
uncertain whether the bone marrow actually was seg@ao silver zinc zeolite to an extent that is
meaningful for genotoxicity testing. Furthermotee sampling times used in the study (6, 18, and
24 h post exposure) were not optimal. Accordin@ECD guideline, samples should be taken at
two separate times following treatment on one &ay.rodents, the first sampling interval is 1.5
normal cell cycle length (the latter being normdlB+18 hr) following treatment. Since the time
required for uptake and metabolism of the testtsumog as well as its effect on cell cycle kinetics
can affect the optimum time for chromosome abemadietection, a later sample collection 24 hr
after the first sample time is recommended. Inmssethis implies that only the sampling time after
24 hours would have had the possibility to detegt@enotoxic effects (under the prerequisite that a
sufficient amount of the test substance reachethtiget tissue). According to OECD guideline,
samples should be taken at two separate timesvioliptreatment on one day. Hence, a later
sampling time than 24 hours would have been prekera

Finally, only 50 metaphase cells were scored penanwvhereas OECD guideline recommends that
at least 100 metaphase cells should be scored.

Data presented in the toxicokinetics section shisighest concentrations of silver in the
reticuloendothelial tissues (liver, spleen, bogmph nodes, skin and kidney) of rats orally
administered silver nitrate or silver chloride. Bvethis may indicate that the target tissue was
exposed to the test substances, uncertainty renfdins really was the case in the present study.
According to Olcott (1948), a few black granulegevebserved in the bone marrow of rats exposed
to silver nitrate and silver chloride in sodiumadiie but it was not possible to determine whether o
not this was silver and the bone marrow of ratoegg to silver or water appeared the same.
Considering that silver is excreted in bile andekémated oral absorption is only 5%, the in vivo
micronucleus test via the oral route seems to seitable for investigating the genotoxic potential
of silver.

In this situation, a comet assay investigating mlmer of tissues, including the first site-contact
tissue and the liver, may be a better assay ty shein vivo genotoxicity.

4.8.2 Human information

No data available.
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4.8.3 Other relevant information

The technical guidance on the data requiremerirettive 98/8/EC states that when there is
positivein vitro genotoxicity data available and the result frofirst in vivo study is negative, it is
preferable to have results from ianvivo assay investigating possible genotoxicity in otissues.
Such a study is not available for silver zinc zeolHowever, the data submitted also contains four
in vivo micronucleus studies (Doc IllA, 6.6.4-03, 6.6.418), 6.6.4(02) and an vivo liver UDS
assay (Doc IllA, 6.6.3(07)) performed with othdver containing silver substances. Among these
assays there were only indications that the tdsttance reached the target tissue in two oirthe
vivo micronucleus studies and in the UDS assay.

However, the UDS assay is not a fully suitable y$saletect possible clastogenic effects and the
results obtained with these silver containing &#ubstances are of limited use only since they do
not contain zinc and the genotoxic potential otzsnot fully established. According to the risk
assessment report (RAR) on zinc prepared by thieddands, the results of the genotoxicity tests
performed with zinc chloride are rather inconclesiv

“Several data were provided on the genotoxicitgiat chloride. Data on other zinc compounds
have also been used, based on the assumptionfteatraake the biological activities of the zinc
compounds are determined by the zinc cation.Thidadoka data indicate that the genotoxicity
results vary widely. Conflicting results have béamnd, even in the same test systems. Overall, the
results of the in vitro tests indicate that zine lggnotoxic potential in vitro based on positive
results in mammalian test systems for gene mutaaod chromosomal aberrations and on the
positive in vitro UDS test. In vivo, increases mamosomal aberrations were found in calcium-
deficient mice exposed via the diet as well asigewith normal calcium status when dosed
intraperitoneally. In mice also negative resultsgebtained and even at higher intraperitoneal
dose levels. Rats tested negative for chromosobealra@ions after oral dosing, either via gavage
or via the diet. The positive result for chromosbatzerrations in vitro is considered over ruled by
negative in vivo tests for this endpoint. The pasisperm head abnormality test is considered
sufficiently counter-balanced by two negative Stddits as well as two negative dominant lethal
tests. Moreover, this sperm test is not adequaggigrted and without details on scoring criteria,
interpretation of the observations is rather sultijpe In addition, sperm head abnormalities are
indicative rather than proof for genotoxicity. Bdsen the available data there is insufficient
ground to classify zinc as genotoxic. It shouldhbted that the potential to induce gene mutations
was not adequately tested in vivo. However, trermiclear evidence from the available data that
zinc is genotoxic in vivo and without a clear iration for carcinogenicity a guidance for further
testing with respect to target tissue is not ava#a.

4.8.4 Summary and discussion of mutagenicity

The result from thén vivoassay is not considered to overrule the positivéiffigs in the three in
vitro genotoxicity studies since there were nogatibns in the study that the target tissue was
exposed to the test substance. ifhevo study was performed using oral administration andes
the oral absorption is approximately 5%, the latckydotoxicity in the bone marrow may likely
reflect no or very low exposure of the target tesssthe draft guidance on biocide requirements
reads”Specific considerations for in vivo genotoxicigsting; For substances that are short-lived,
reactive, in vitro mutagens, or for which no indicas of systemic availability have been
presented, an alternative strategy involving stad@focus on tissues at initial sites of contaitihw
the body should be considered (e.g. local genatgxighotomutagenicity). Expert judgment should
be used on a case-by-case basis to decide whitshatiesthe most appropriate. The main options
are the in vivo Comet assay, gene mutation teskstreinsgenic rodents, and DNA adduct studies.

81



For any given substance, expert judgment, basealldhe available toxicological information, will
indicate which of these tests are the most appab@ri

A comet assay in which genotoxicity in additionasties (including the first site of contact and the
liver) is thus considered the most appropriate feaward to investigate if the effects observed
vitro would occur alsn vivo.

4.8.5 Comparison with criteria

According to 1272/2008 (CLP)substances known to induce heritable mutationtodre regarded
as if they induce heritable mutations in the gesitscof humans. Substances known to induce
heritable mutations in the germ cells of humaskbuld be classified as germ cell mutagens in
Categoryl.

Since there is no human data on silver zinc zeolitether SCAS available, the criteria for
classification in this category is not considerelfilfed.

The CLP regulation states furthé8ubstances which cause concern for humans owairtiget
possibility that they may induce heritable mutasiamthe germ cells of humans” should be placed
in category 2.

Criteria for classification in Category 2 include:

positive evidence obtained from experiments in memand/or in some cases from in vitro
experiments, obtained from:

somatic cell mutagenicity tests in vivo, in mamimaids

other in vivo somatic cell genotoxicity tests whach supported by positive results from in vitro
mutagenicity assays.

According to CLPsubstances showing positive results only in on@are in vitro mutagenicity
assays should normally not be classified. Theithierrinvestigation using in vivo assays, however,
is strongly indicatedPositivein vitro data for substances that are structurally siniddnown

germ cell mutagens should yet be considered fasiflaation in Category 2 (CLP).

Silver zinc zeolite was negative in two bacter@larse tests but positive in all thiieevitro cell
mutagenicity tests performed. In the absence @hblkein vivo data, it is presently not possible to
conclude if silver zinc zeolite fulfils the CLP tiia for mutagenicity in Category 2 (Muta. 2,
H341).

4.8.6 Conclusions on classification and labelling

Silver zinc zeolite was clastogenic when testedtio but in the absence of reliable in vivo data,
is presently not possible to conclude if silverczaeolite fulfils the CLP criteria for mutagenicity
Category 2 (Muta. 2, H341).

RAC evaluation of germ cell mutagenicity

Summary of the Dossier Submitter’s proposal

The available data included five well conducted in vitro mutagenicity studies performed
with AgION Type AK, Irgaguard as well as an unspecified form of zeolite. An in vivo
micronucleus assay was performed in SD rats with Irgaguard but this test was considered
unreliable by the DS.
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According to the DS, negative results were obtained in two Ames salmonella mutagenesis
assays with AgION Type AK or the unspecified form of zeolite. By contrast, a clear
positive response was obtained with AgION Type AK in a well conducted mammalian cell
mutation assay (mouse lymphoma L5278Y cells) with or without S9. The second mouse
lymphoma assay conducted with Irgaguard was also positive but only in the absence of
S9. The number of mutant colonies was increased after 24h (highest concentration). The
number of small colonies was also increased, indicating a possible clastogenic effect .

An in vitro chromosome aberration test in Chinese Hamster V79 cells was positive with
Irgaguard without S9 only. In an in vivo study, although the positive control indicated
that the system was capable of detecting chemicals causing chromosomal damage, the
chromosomal aberration test conducted in rats with Irgaguard was regarded as
unreliable. This was due to uncertainties and deviations from the relevant OECD TG,
including a possible lack of exposure of the bone marrow, an inapproriate sampling time
after administration and a low number of cells in metaphase analysed from each animal.

The DS could not conclude on mutagenicity in the absence of reliable in vivo data and as
a consequence, did not propose classification for this hazard class.

Comments received during public consultation

Industry questioned the assessment made by the DS on the in vivo micronucleus assay
and argued that distribution studies confirm that silver (tested with other silver
substances) can reach many tissues, including blood and bone marrow. Industry further
noted that the demonstrated absence of silver-induced clastogenicity in vivo should be
recognised as evidence that insufficient silver can be administered in vivo to induce a
clastogenic effect.

The DS responded that the absorption of orally administered silver is low (below 5%) and
thus bone marrow exposure can be expected to be minimal. The absence of mutagenicity
due to lack of exposure only means that the test system used is inappropriate for the
substance.

One MS also commented that the mutagenicity study was inconclusive. Another MS noted
that silver is considered to form discoloration and deposits in tissues following repeated
exposure. The in vivo micronucleus test, conducted using a single administration, may
not have been adequate to reflect the toxicokinetics of silver.

Assessment and comparison with the classification criteria

The table below summarises the available information for mutagenicity studies.

Table 13 (RAC): Summary table of relevant in vitro and in vivo mutagenicity studies

Method | Substance | Results | Remarks

In vitro

Ames/Salmonella AgION Type AK Negative Doc IIIA 6.6.1-11,

Mutagenesis (May 2003)
0.15,0.5,1.5, 5, 15, 50

Assay S. ’ ’ r 2, 15,00,

typhimurium and 150 and 500 pg/plate Reliability 2

E. coli with and without S9
Positive controls: 2- Bacterial toxicity
aminoanthracene evident at dose
(+S9 mix) 9- concentrations of
aminoacridine, sodium 5_00 pg/plate and
azide, 2-nitrofluorene, higher.
benzopyrene
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Negative control: water +
0.15% agar

Positive controls
validated the
assay

Ames/Salmonella
Mutagenesis Assay

SZZ, undefined

Without S9: 0.0005,
0.001, 0.0015, 0.003,
0.005, 0.01 and 0.015
mg/plate.

With S9: 0.003, 005, 0.01,
0.015, 0.03, 0.05 and
0.15 mg/plate

Positive controls: 2-
aminoanthracene
(+S9 mix), 9-
aminoacridine,
sodium azide, 2-
nitrofluorene.

Negative control:
distilled water

Negative

Doc IIIA 6.6.1-03
(Loveday 1990a)

Reliability 1

SZZ was tested as
a suspension
since it was
insoluble in usual
solvents.

Bacterial toxicity
at the highest
concentrations

Positive
controls
validated the
assay

Mammalian cell
mutation - Mouse
lymphoma L5278Y
cells. Forward
mutation at TK locus

AgION Type AK

0 to-25 pg/mL without S-
9 and

0 to 175 pg/mL with S-9

Positive controls: methyl
methanesulphonate (-S9)
3-methylcholanthrene

(+ 59)

Positive response
within cytotoxic
dose ranges with
or without S9

Doc IIIA 6.6.3-03
(Clare 2003)

Reliability 1

Cytotoxicity at 10
pMg/mL and higher
(without S9) and
100 pg/mL and
higher (with S9)

Positive
controls
validated the
assay

Mammalian cell
mutation - Mouse
lymphoma L5278Y
cells. Forward
mutation at TK locus

Irgaguard

-S9 assay 1: 3.1, 6.3,
12.5, 25.0 and 50 pyg/mL

-S9 assay 2: 6.3, 12.5,
25.0 and 50 pg/mL

+ S9: 13.1, 26.3, 52.5,
105.0 and 210.0 pg/mL in
assay 1;

Positive controls:
Methylmethanesulphonate
(-59), 3-
methylcholanthrene
(+S9)

-S9: Positive

+S9: Negative

Doc IIIA 6.6.3-05
(Wollney 2002)

Reliability 2

There was an
increase in the
number of small
colonies in the
highest
concentration,
indicating a possible
clastogenic activity.

Cytotoxicity in Assay
1: 250 pg/mL
without S9 and 2210
pg/mL with S9

Cytotoxicity in Assay
2:250 pg/mL without
S9.
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Positive controls
validated the assay

In vitro
chromosome
aberration test in
Chinese Hamster
V79 cells with TKA

Irgaguard

-59:0.9, 1.9, 3.8, 7.5,
15,30 pg/mL (in bold:
evaluated concentrations)

-S9: Positive

+S9: Negative

Doc IIIA 6.6.2-07
(Schulz 2003)

Reliability 2

40265
Cytotoxicity (mitotic

index below 50%):
>7.5 pg/mL without
S9 and =250 pg/mL
with S9

+59: 6.3, 12.5, 25.0,
50.0 75.0, 100 pg/mL (in
bold: evaluated
concentrations)

Positive controls:
ethylmethane
sulphonate (-S9)
cyclophosphamide (+S9)

Positive controls
validated the assay

In vivo

In vivo Irgaguard: Negative Doc IIIA 6.6.4-01
chromosome 500, 1500 and 5000 (Loveday 1991)
I:i_:t‘)te;rratmn assay in ma/kg (gavage, Sprague- Reliability 2

Dawley rats, 5/sex)

The test article did
not produce any
signs of toxicity in
the target tissue The
sampling time was
not optimal.

Positive control:
cyclophosphamide,

Only 50 metaphase
cells were scored per
animal.

The positive control
indicated that the
system was capable
of detecting
chemicals causing
chromosomal
damage.

Five in vitro tests and one in vivo tests are presented in the CLH report. Two in vitro
assays in bacteria were negative, two in vitro cell mutation assays in mouse lymphoma
L5278Y cells were positive only at cytotoxic concentrations and an in vitro chromosome
aberration test in Chinese hamster V79 cells which was positive at non-cytotoxic
concentrations. The in vivo chromosome aberration assay in rats was negative, although
several deficiencies were reported by the DS such as: i) non-optimal sampling time (the
latest sampling time was 24 h and at least one later sampling time would have been
appropriate); and, ii) only 50 metaphase cells were scored per animal whereas the
relevant OECD guideline recommends that at least 100 metaphase cells should be
analysed.

According to the CLP criteria, classification for germ cell mutagenicity in category 1A is
based on positive evidence from human studies. No such evidence exists, therefore
classification in that category is not supported. Classification for germ cell mutagenicity in
category 1B is also not supported by the data. There is no evidence for positive effects in
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the in vivo heritable germ cell mutagenicity tests.

Classification into category 2 cannot be concluded on the basis of the available
information. Two in vitro mammalian cell studies were positive for clastogenicity mainly
in presence of S9-mix. In addition, RAC agrees with the DS that the in vivo micronucleus
assay in rats was not sufficiently reliable for a definitive conclusion on the absence of in
vivo clastogencity of SZZ. RAC considers that the available data are insufficient to
conclude on this hazard class. According to the CLP criteria, classification in Category 2
for mutagenicity is based on positive results obtained in at least one valid in vivo
mammalian somatic cell mutagenicity test and classification may also be supported by
positive in vitro mutagenicity results.

RAC notes that the possible active mutagenic moiety in vitro is the Ag* ion which is,
however, not bioactivated by the S9 mix. Therefore results obtained with and without S9
mix should theoretically yield the same qualitative, if not quantitative results. Although
speculative, a possible explanation for the differences might be related to a potential
complexation of silver ions with thiols and disulfide groups in the S9 mix, reducing its
availability to the cells.

RAC also notes that it is unknown whether silver ions are able to reach germinal cells
because gonad pigmentation has not been described, although ovarian cysts and
endometril polyps were described in the carcinogenicity studies.

In conclusion, RAC considers that the criteria for classifying SZZ as a germ cell
mutagen have not been met and therefore that no classification for this
substance is warranted.
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4.9 Carcinogenicity

Table 23: Summary table of relevant carcinogenicit studies

Method

Results

Remarks

Reference

Combined chronic an
carcinogenicity

Oral

Mouse B6C3F1

75/sex*

AgION Zeomic AJ 10N
0,0.1,0.3and 0.9%

“at least” 0, 67, 211 and 617
mg/kg bw/day

No statistically significant increase
tumours in treated animals.

0.9%

IRBC, HCT, MCH, MCV, Hb
TMCHC

1 renal cysts* (M, F)

tenlargement of Langerhan’s islands
(M)

Lkidney (8%), liver (10%), brain, weigh
(10%) (F)

tpancreas (19%, M)

Tpigmentation of liver and pancreas
0.3%

IHCT, MCV, Hb

TMCHC (F)

1 ovarian cysts

Tpigmentation of liver and pancreas
0.1%

1 ovarian cysts

Tpigmentation of liver and pancreas
Other effects;

0.9%

|bodyweight gain <10% (M)
tseverity of thrombi (M, F)

lspleen weight (37%, M)

lbrain (10%, F)

0.3%

|bodyweight gain <10% (M)
lspleen weight (31%, M)

lbrain (6%, F)

0.1%

lspleen weight (31%, M)

|brain (6%, F)

*dose-response

NOAEL not determine
LOAEL: 0.1%

A
6.5-05
(1992a)

Combined chronic an
carcinogenicity

Oral

Rat

70/sex**

AgION Zeomic AJ 10N

0.01, 0.03, 0.1 and 0.3%
(“at least” 0, 3, 9, 30 and 87
mg /kg bw/day)

Statistically

significant positive trends for:
Leukemia (m,f)

Pituitary adenomas (f)
Endometrial polyps

0.1%

TPigmentation of liver, kidneys,
pancreas, stomach, lymph nodes chor
plexus

TALT (M/F 175/58%), AST (F 96%),
ALP (M/F 25/39%), LDL-C (M/F
28/19%)

tendometrial polyps

TWBC (F 134%)

| HCT (10%), MCH (3/3%), MCHC (F
3%), Hb (F 12%)

NOAEL: 0.C3 %
(~9 mg/kg bw/day)

d

D

0.03%

A
6.5-06
(1992b)
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Method Results Remarks Reference

tendometrial polyg

Other effects:

all dose levels

1Severity of hepatic bile duct
proliferation

LAST

(M <42%, at 12 months)
TALT

(M <172%, at 24 months)
|LDH (F<90%, at 24 months)
0.3%

lthymus weight n.s.s(38%, F)
0.1, 0.3%

TP (M<10%, M ALB<10%

* Termination: five/sex at 3 months, ten/sex atmaianths, ten at 22 monthsd the remaining at 24 mont
** Termination: ten rats/sex at 6 and 12 months tredremaining at 24 months.

4.9.1 Non-human information

4.9.1.1 Carcinogenicity: oral

AgION Zeomic AJ was administered in the diet to eniic daily doses of 0, 0.1, 0.3 and 0.9%
which, according to the applicant, correspond tingake of “at least” 0, 67, 211 and 617 mg/kg
bw/day (minimum drug intake). In the same studis raceived daily doses of 0, 0.01, 0.03, 0.1 and
0.3% which correspond to an intake of “at least3,09, 30 and 87 mg /kg bw/day (minimum drug
intake). The findings relevant for the carcinogégiassessment are discussed in this section
whereas other findings in the study are more thginbudiscussed in the section on repeated dose
toxicity (section 4.7).

Mice: The cumulative survival rate and the mean surtiva¢ were similar between treated mice
and controls.

The histopathological examination revealed an meed dose-related frequency of renal cysts in
males and enlargement of Langerhan’s islands wsenadd in males. The frequency of renal cysts
was low but followed a statistically significants#response.

The total number of tumours per animal at termoratvas lower in high dose males (1.00)
compared to controls (1.26) and was comparabledmikigh dose females and controls. A
statistically significant increase in the inciderdevarian cysts was evident although there was no
clear dose-response. Since the frequency was senledready in the low dose group, it is not
possible to set a NOAEL for this effect.

The chronic LOAEL in mice is considered to be abelow the lowest dose level, 0.1%,
corresponding to 67 mg AgION Type AJ/kg bw/day lobse the increased frequency of ovarian
cysts, pigmentation of liver and pancreas and dese organ weights in all treated mice (see
section 4.7).

Rats: The cumulative survival rate and the mean surviveé in rats were similar between treated
animals and controls.

The total number of tumours per animal at termoratvas lower in high dose males (1.86)
compared to controls (1.96) whereas the total nunmbleigh dose females was higher (2.11) than
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in controls (1.37). The difference was not stataty significant.

The statistical analysis did however reveal a detsted increase in the frequency of leukemia and
infiltration of leukemia cells into different tisss in both male and female rats. Since the
tumorous/non-tumorous changes observed were cothbonescheduled and intercurrent deaths, it
is not clear when in time the leukemia developettdkding to the study report, tissues from the
right femoral bone were collected. However, ita$ clear if the bone marrow was analysed for
histopathological changes.

The increased frequency of leukemia was dismisgatéstudy author since the frequency was
within the range observed in historical controled@his data was not submitted but was referred to
as Tajima Y, Data of biological characteristicegperimental animals, Soft Science Inc., 1989.
Later, the applicant stated (appendix 4) that te®tical control range was 23.5-27.9% in males
and 17.5-21% in females). While historical conttata may be useful for analyses of deviations in
single data points it is not considered accuratiisegard a positive trend based on such
information. The historical control data is furtitiscussed in appendix 4 (confidential attachment
prepared by the applicant) but this historical cordata do not meet the general criteria for Use o
such information (e.g. whether data is comparalitle Kespect to supplier, test facility, housing
conditions, diet, group size, administration rost@yival rates, assessment criteria etc).

Data on historical control data for leukaemia id43ats (table provided by the applicant)

Source I\Ilel:tjli(:f‘:;ege) Time Period
Ando et al (2008)" Pﬁ;‘;;?f 3(?.’;3—'2?1?’;) 1990-1999
Haseman er al (1 998)1 ;ﬁﬁlzlioj;? gl-ig?; 1990-1997
Miyaishi ef al (2000)° Fﬁiﬁ;gﬁ " up to 2000
Solleveld ef al (1984)" Fﬁ’fiﬁ:f;;ﬁ " up to 1984
Haseman & Rao (1992)j Fﬁi:ﬁ;;ﬁ& 1980-1984

Moreover, according to the historical control dalt@ve, there are large variations observed with
respect to background incidence of these tumowstypus this information is considered to be of
limited use. Finally, the frequencies observedantls and in the low dose groups are fairly
similar thus there is no apparent reason to questi® results in the controls which have been
studied during the same conditions as the treatsd r

Consequently, it is not considered appropriatedoedard the concurrent control data.

As stated above, a statistically significant pesitirend, in which all doses are considered, is a
stronger indication of the biological relevanceanfeffect than a statistically significant diffecen

7 The chronic toxicity/carcinogenicity study was fieemed in 1989-2002. According to the guidance lemapplication

of CLP criteria,“The historical data must be from the same aninmtahis/species, and ideally, be from the same
laboratory to minimise any potential confoundingedo variations in laboratory conditions, study dafons, animal
suppliers, husbandry etc. It is also known thatdumincidences in control animals can change oweret due to
factors such as genetic drift, changes in diagmostiteria for pathological changes/tumour typesidahusbandry
factors (including the standard diet used), so hietorical data should be contemporary to the stbding evaluated
(e.g. within a period of up to around 5 years & #tudy). Historical data older than this shouldused with caution
and acknowledgement of its lower relevance anabdity. (RIVM, 2005; Fung et al, 1996; Greim et aD03).”
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at a single dose level. The P values obtaineddnehran-Armitage trend test were 0.026 and 0.019
(one sided) for females and males, respectivelg. @dsitive trend is thus clearly statistically
significant and the probability for a statisticadlignificant trend to arise in both sexes merely by
chance is considered less likely.

The results of genotoxicity studies indicate thixes zinc zeolite is clastogenic in vitro. Due to
uncertainties whether or not the target tissuéénmicronucleus test (i.e the bone marrow) was
exposed at a sufficient level, it is not possiblednclude if the substance should be considered
clastogenic and if so, if there is a threshold lévethis effect.

However, the increased incidences of tumours mayecessarily be linked to genotoxicity. If the
substance would act as a promoter, initiated celldd progress into tumours and thus increase the
frequency of tumours such as those types commdrdgroed in the rat strain studied. Such mode
of action means that the existence of a human eqouatt becomes less relevant since the ability to
promote initiated cells into tumours may not bé&éid to certain cell types.

According to the study report, there were doseedlancreases of pituitary adenomas and
endometrial polyps in females and the trends weatesscally significant. The findings were
dismissed by the study authors since they werguftagly distributed and occurred at a lower
incidence than reported in the historical contathdreferred to (26.9-44% according to the
applicant in appendix 1V). In similarity with thaé of reasoning for leukemia, it is not considered
accurate to dismiss a statistically significannttdy historical control data (especially considgri
the limited information on the historical contra@te). Moreover, the increased incidence of
endometrial polyps could be a hormonally mediatéeteand due to the complex regulation of
hormones (negative feed-back mechanisms etc)ca dose-response may not be expected.
However, the positive trend for endometrial polyas dismissed by the Technical Meeting in June
2013 and the effect is thus not considered further.

The NOAEL for carcinogenicity (increased incidemé¢éeukemia in males and females and
pituitary adenomas in females) is set at 0.1%,esponding to 30 mg AgION Type AJ/kg bw/day
since the dose-responses is no longer statistis@hificant when the highest dose group is
excluded from the analysis (LOAEL 0.3% correspogdim 87 mg/kg bw/d) Due to the
uncertainties associated with the genotoxic paénfisilver zinc zeolite, the NOAEL set is only
relevant for the effects in this particular stutife overall NOAEL in the study is set at 0.03%.(i.e
9 mg AgION Type AJ/kg bw/day) based on the pigmeoeobserved at the LOAEL 0.1% (30
mg/kg bw/day).

Table 24:
MICE 0 0.1 0.3 0.9
Renal cysts M:0/49 M:0/48 M:0/48 M:4/50

F: 0/49 F: 0/49 F: 1/50 F: 3/49
Enlargement of Langerhan’s island M:3/49 M:7/48 M:13**/49 M:11/50**

F: 0/49 F: 0/549 F: 0/50 F: 0/49
Ovarian cyst 6/4¢ 22/49%** 19/50*** 16/49***
RATS 0 0.01 0.03 0.1 0.3
Endometrial polyps* 0/49 2/50 5/49 9/50** 7149**
Not considered to be a true effect by the
Technical Meeting for Biocides, June 2013.

8 Setting of a NOAEL based on a step-down procedsi@escribed in paragraph 134 of. OECD guidance reur
approaches in the statistical analysis of ecotda@ioal data: A guidance to application”.
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Pituitary adenomas* M:1/50 | M:0/49 M:3/50 M:0/48 M:1/49
F:11/49 | F: 16/50 F: 12/49 F: 19/50 F: 20/49

Leukemia* M:7/50 M:7/49 M:7/50 M:11/48 M:14/49
F: 2/49 F: 5/50 F: 6/49 F: 5/50 F: 9/49

* Statistically significant dose response relation
** Statistically significant p<0.05
*** Statistically significant p<0.01

4.9.1.2 Carcinogenicity: inhalation

No data available.

4.9.1.3 Carcinogenicity: dermal

No data available.

4.9.2 Human information

According to summary reports available in literatutuman exposure to silver has not been
associated with cancer but it is also pointed owimmaries that the carcinogenic potential of
silver has not been carefully examined. Local saa®have been observed after subcutaneous
implantation of silver foil (summary document irb§07)/6.7 (02)) but the author of the original
study (Furst (1979)) states that the relevanceidh sesults for exposure via ingestion is difficolt
interpret as they may arise due to a phenomendtedcsdlid state carcinogenesis.

The ATSDR report submitted in 6.2 (08) states fhdicutaneous imbedding of silver foil seemed
to produce fibrosarcomas earlier and more frequehén several other metal foils. However, the
results were only preliminary since the analysisahe of the metals was not complete at the time
of publication.

Although the quality and reliability of the origin@st data cannot be assessed from second-hand
information, the original publication has not beeated since it was not expected to add useful
information (based on the poor quality of otherlmations reviewed that were published around
this time (1956)).

4.9.3 Other relevant information

The information on carcinogenicity included in difént summaries (Doc IlIA, sections
6.5(07)/6.7(02) and 6.7 (04-05)) is mainly base@®tudy by Schmahl and Steinhoff (1960) and a
study by Furst, R. and Schlauder, M.C. (1977).

In the study by Schmahl and Steinhoff, subcutan@gastions of colloidal silver resulted in
tumours in those rats that survived longer thamb#ths. Six of the eight tumours found among
the 26 rats (23%) were located the injection Jiteere were no vehicle controls included in the
study but the spontaneous tumour frequency atiéeyvas stated to be 1-3%. Based on this meagre
information, it is assumed that the frequency afidurs located at other sites was 2/26 (7.7%) and
thus above the spontaneous frequency.

In contrast, no fibrosarcomas developed at theiigje sites in Fischer 344 rats intramuscularly
injected with silver metal powder (Furst and Schkn). A few cases of mild local inflammation
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were noted at injection sites but only in the lastages of the study. At necropsy there were skver
incidences of encapsulation of the vehicle or itgdanetal powder but none of the injected legs
showed muscular atrophy.

The chronic toxicity/carcinogenicity study perfordnheith silver zinc zeolite has also been
reviewed by the US EPA (2002)The US EPA states in the discussion on neoplastiings in

rats “our reviewer believes that these dose-regpteads may be linked to treatment and the use
of a higher dose may have better linked the treatteetumour incidence”. The US EPA
considered the study “unacceptable in that it wasonducted under GLP and that there are no
data to support that the top dose representedesr &yproximated an adequate dose for
carcinogenicity testing.

In contrast to the US EPA, the study is consida@xeptable despite having deficiencies since
tumour findings were noted even though doses dichpproximate the maximum tolerated dose.

4.9.4 Summary and discussion of carcinogenicity

Rats receiving silver zinc zeolite developed leuki@e(both sexes) and pituitary adenomas
(females) to a higher extent than control animBfe historical control data submitted is not
considered to take precedence over concurrentatsrats there are no grounds for dismissing the
control data. The tumour findings are not considenealidated by the deficiencies of the study
(low dose levels, lack of biochemical analyses siage statistically significant trends were
observed despite that dose levels were too lovatse generalised toxicity.

Therefore, data is considered to indicate thaesihnc zeolite has carcinogenic properties.

4.9.5 Comparison with criteria

According to the CLP;known or presumed human carcinogerese classified in Category 1 for
carcinogenicity on the basis of epidemiologicalt(Ca) and/or animal data (Cat 1B). If based on
animal data, evidence should ‘isefficient” as defined by defined by the Interratal Agency for
Research on Cancer (IAR@).substance may be placed in Category 2 (suspéci@an
carcinogen)on the basis of evidence obtained from human anaihmal studies, but which is not
sufficiently convincing to place the substance &egory 1A or 1B, based on strength of evidence
together with additional considerations (see set8%.2.2). Such evidence may be derived either
from limited® evidence of carcinogenicity in human studieie CLP guidance also states that
appearance of only spontaneous tumours, espeifitlilgy appear only at high dose levels, may be
sufficient to downgrade a classification from CatgglB to Category 2, or even no classification
The information available with respect to carcinugiy is a chronic toxicity/carcinogenicity study
in mice and rats. The study shows a statisticadjgicant positive trend for leukaemia in ratsttpo
males and females and pituitary adenomas in femalese effects occurred despite that the dose
levels used in the study were low and only littgral toxicity was observed at the highest dose
level.

9 http://www.epa.gov/pesticides/chem_search/cleamdews/csr_PC-072503_28-Aug-02_006.pdf

10 Annex | 3.6.2.2.3 states “limited evidence of @apgenicity: the data suggest a carcinogenic effettare limited
for making a definitive evaluation because, e.ylfa evidence of carcinogenicity is restrictedtsingle experiment;
(b) there are unresolved questions regarding tbguaty of the design, conduct or interpretatiothefstudies; (c) the
agent increases the incidence only of benign neopgaor lesions of uncertain neoplastic potentia(dp the evidence
of carcinogenicity is restricted to studies thatndestrate only promoting activity in a narrow rangfetissues or
organs.”
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In this case, the tumour types observed were indegadur types that are commonly observed in
rats of this strain. However, as pointed out egréiestatistically significant positive trend, irhieh
all doses are considered, is a strong indicatidhebiological relevance of the effect. Therefore,
the tumours are considered related to treatmente®e@r, in case the substance has an ability to
promote initiated cells into tumours, it seems dagithat the frequency of the common tumour
types increases.

4.9.6 Conclusions on classification and labelling

The positive trend for leukaemia observed is staéiby significant and the probability for this to
arise in both sexes merely by chance is considessdikely. Likewise, the positive trend for
pituitary adenomas in females is statistically gigant and thus also considered relevant. If tumou
types should be dismissed despite being statilstisanificant and occurring at doses with low
general toxicity only on the basis that they anmemn in the rat strain used, substances causing
certain tumours such as leukaemia would never textiel. The results of the study indicate that
the substance has potential to cause tumourssranat it is thus considered appropriate to
communicate this to users through classificatiash labelling. Since the basis for classificatiomis
rat study rather than epidemiological data, theegd for Category 1A in CLP are not considered
fulfilled. Neither are criteria for Category 1B (€).fulfilled since the rat study is not consideasd
“sufficient” evidence.

Therefore, silver zinc zeolite is proposed to lzessified Carc 2; H351 (Suspected of causing
cancer).

The applicant disagrees with the proposal for diaation. Appendix 4 (confidential attachment) to
this document contains a statement in which the RistSincluded a response to the arguments put
forward by the applicant.

RAC evaluation of carcinogenicity

Summary of the Dossier Submitter’s proposal

The DS proposed to classify SZZ as Carc. 2 on the basis of an increased incidence of
leukaemia in Fisher rats (both sexes) and an increased incidence of pituitary adenomas in
females in rats. The incidences of these tumours were statistically significant and dose-
related.

The DS summarised two combined chronic and carcinogenicity studies with AgION type
AJ, one conducted in mice and a second in rats. The zeolite was administered in the diet
to mice at concentrations of 0, 0.1%, 0.3% and 0.9% in their feed, corresponding to
approximate intakes of 0, 67, 211 and 617 mg/kg bw/day. Rats were given
concentrations of of 0, 0.01%, 0.03%, 0.1% and 0.3% in their feed, corresponding to
approximate intakes of 0, 3, 9, 30 and 87 mg /kg bw/day (minimum test material
intake). In mice, the DS reported that there were no statistically significant increase in
any tumour type in treated animals compared to controls. The NOAEL could not be
determined due to statistically significant changes occurring at the lowest dose of 0.9%,
including pigmentation, increased ovarian cysts in females and decreased spleen and
brain weights in males.

In rats, the DS reported that the statistical analysis did reveal a dose-related increase in
the frequency of leukemia and infiltration of leukemia cells into different tissues in both
male and female rats. The DS also considered relevant the positive trend for pituitary
adenomas in females.The DS noted that the positive trend observed for leukaemia is
statistically significant and the probability for this to arise in both sexes merely by chance
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was not considered very likely.

Therefore, the DS proposed to classify SZZ as Carc 2; H351 (Suspected of causing
cancer) according to CLP.

Comments received during public consultation

Industry opposed the proposed classification as Carc. 2. Their main arguments were
related to the rates of spontaneous (mononuclear cell) leukemia and pituitary adenomas
in Fisher rats, which were below the mean historical control incidence reported in the
literature. The arguments were:

i The differences in tumour incidence between controls and different dose levels
were not statistically significant in pairwise comparisons.

ii.  The tumour types observed had a high background incidence in the strain of rat
used and the incidences observed were within the range reported in historical
control data.

iii. The type of leukaemia observed was uncommon in other rat strains and has not
been observed in humans and therefore is not relevant for humans.

iv. No leukemia has been observed in mice, so greater weight for the classification
decision should be placed on the mouse data as the background incidence for
these effects was low and varied within a narrow range in this species.

V. The conclusion of the DS was influenced by equivocal results obtained in in vitro
genotoxicity studies.

Vi. The CLP guidance specifically cites the high background incidences of pituitary
gland tumours and leukaemia in F344 rats in relation to the use of historical
control data.

The DS responded to the comments from industry that statistically significant positive
trends for leukaemia and pituitary adenomas are stronger indications of the relevance of
an effect and it seems unlikely that specifically leukaemia would appear by chance in
both sexes. In addition, the DS argued that classification of a substance for
carcinogenicity need not necessarily be linked to mutagenicity and that SZZ could act as
a tumour promoter that transforms initiated cells into cells of the tumour types seen in
these studies.

One MS commented on the validity of the classification for carcinogenicity in the absence
of additional information on the type of leukemia observed as well as on the need for a
thorough analysis of the mechanism of action and the human relevance. The DS
responded that the type of leukaemia was not specified in the original report, that there
were no mechanism of action studies or analysis of the human relevance.

Another MS commented that a statistically positive trend might not be sufficient for
classification for carcinogenicity due to the limited reliability of the results from the
carcinogenicity study. The MS noted that effects on haematological parameters in
repeated dose studies could be taken into account. The DS responded that a statistically
significant positive trend for leukaemia is a stronger indication. In addition,
haematological effects were observed in repeated dose toxicity studies, including in the
two-generation reproductive toxicity study in rats. In that study, haematological
parameters were only analysed in the P females and showed some effects in dams given
the test material at 12500 and 6250 ppm. Further, mild extramedullary haematopoiesis
was observed in a single high dose P dam but these were not observed among the F1
6250 dams.
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Assessment and comparison with the classification criteria

Neoplastic and

non-neoplastic

lesions

reported in

two combined

chronic and

carcinogenicity studies with AgION type AJ, one conducted in mice and the second in rats
are summarised in the table below.

Table 14 (RAC): Neoplastic and non-neoplastic lesions in the combined chronic toxicity
- carcinogenicity studies
MICE 0% 0.1% 0.3% 0.9%
Renal cysts* M:0/49 M:0/48 M:0/49 M:4/50
F: 0/49 F: 0/49 F: 1/50 F: 3/49
Enlargement M:3/49 M:7/48 M:13%%/49 | M:11/50%*
of the islets of | . g/49 F: 0/549 F: 0/50 F: 0/49
Langerhans**
Ovarian cysts 6/49 22/49%** 19/50%** 16/49***
RAT 0% 0.01% 0.03% 0.1% 0.3%
Endometrial 0/49 2/50 5/49 9/50** 7/49**
polyps*
Pituitary M:1/50 M:0/49 M:3/50 M:0/48 M:1/49
adenomas* F:11/49 F: 16/50 F: 12/49 F: 19/50 F: 20/49
Leukaemia* M:7/50 M:7/49 M:7/50 M:11/48 M:14/49
F: 2/49 F: 5/50 F: 6/49 F: 5/50 F: 9/49
* Statistically significant dose response relationship
** Statistically significant p<0.05
*** Statistically significant p<0.01

Mice

The cumulative survival rate and the mean survival time were similar between treated
mice and controls. The total number of tumours per animal at termination was lower in
high dose males (1.00) compared to controls (1.26) and was comparable between high
dose females and controls.

Renal cysts

The histopathological examination revealed an increased dose-related incidence of renal
cysts in males and females. However, the CLH report did not include information about
the potential malignancy of these cysts and the number of cases did not seem to be
statistically different from controls. Historical control data for renal cysts was also absent.
However, nephrotoxicity was also reported in the 90-days study and at the high dose
group the cysts were accompanied with increases in kidney weights in females. These
data suggest that these cysts might be more relevant for general toxicity than for
carcinogenicity (see the STOT-RE section). Thus, RAC does not consider renal cysts as
being relevant for carcinogenic classification.

Enlargement of islets of Langerhans

The frequency of the enlargement of the islets of Langerhans in males (no cases were
reported in treated or control females) showed a statistically significant dose-response
relationship. This lesion was described in the CLH report as an “enlargement” and not as
a tumour and no further indication about whether it was potentially malignant was
reported. RAC does not consider enlargement of islets of Langerhans in males as being
relevant for classification for carcinogenicity.

Ovarian cysts

A statistically significant increase in the incidence of ovarian cysts was evident at all dose
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levels, although there was no clear dose-response relationship. Again, the CLH report did
not include a histopathological assessment about whether these were potentially
malignant or about the incidence of these lesions in historical controls and in this context
RAC does not consider ovarian cysts as being relevant for carcinogenic classification.

Rats

The cumulative survival rate and the mean survival time in rats were similar between
treated animals and controls. The total number of tumours per animal at termination was
lower in high dose males (1.86) compared to controls (1.96) whereas the total number in
high dose females was higher (2.11) than in controls (1.37). The difference was not
statistically significant.

Endometrial polyps

There were dose related increases in endometrial polyps in females. However, the CLH
report dids not contain information about the type of polyps or whether they were
potentially malignant. The Industry highlighted in a report submitted at PC that according
to the original study, the incidence of endometrial polyps was within the range of the
historical control data and therefore the highest incidence reported in this study (18%)
has to be considered a consequence of biological variability. In addition, these
endometrial polyps were not considered to be a true effect by the Technical Meeting for
Biocides (June, 2013). In consequence, RAC does not consider endometrial polyps as
relevant for classification for carcinogenicity.

Pituitary adenomas

There was a dose related increase in pituitary adenomas in females only. RAC notes that:

i Despite the positive trend none of the treated groups showed a statistically
significant increase relative to the control group;

ii. The incidence in the group given 0.03% (24%) was essentially the same as the
control incidence (22%), and on this basis the slightly larger incidence at 0.01%
(32%) may be regarded as being due to biological variability. The incidences at
0.1% and 0.3% (38% and 40%, respectively) were only slightly higher than the
incidence at 0.01% and therefore within the expected range of variation;

iii. ECHA Guidance on the Application of the CLP Criteria explicitly mentions pituitary
adenomas in F344 rats as an example of animal tissues with a high spontaneous
tumour incidence;

iv. ECHA Guidance on the Application of the CLP Criteria states concerning cases such
as pituitary adenomas in F344 rats that "the tumour incidence in the treated
group may be significantly above the concurrent control but could still be within
the historical incidence range for that tumour type in that species and therefore
may not be providing reliable evidence of treatment related carcinogenicity”;

v. The industry highlighted in a report submitted during PC that according to the
original study report the incidence of pituitary adenomas in all (control and
treated) groups of the study was within the range observed in historical control
data and consequently the incidences of pituitary adenomas was not treatment-
related. In addition, the range of historical control data reported by the Industry
were very similar to that reported by the National Toxicology Program (Haseman
et al., 1984);

vi. The mean survival period in both groups was not significantly different. This
suggests that the pituitary adenomas either had a late onset, a slow progression
or both and in any case, the contribution of this finding to mortality was not
significant;

Vii. Pituitary adenomas were not described in the carcinogenicity study in mouse,
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where the level of spontaneous incidence was supposedly lower than in F344 rats.
viii. Pituitary adenomas are considered benign tumours and no carcinomas were
observed.

The DS considered that a statistically significant positive trend, in which all doses are
considered, is a strong indication of the biological relevance of the effect and cannot be
due to the chance. The DS also argued against the validity of historical control data
because the study was dated in 1992 while the historical control data were based on a
publication dated earlier (Tajima, 1989). The CLP Guidance (2014) would tend to support
this. However, these were the only historical data available to RAC for this finding to
assist with interpreting the study results.

Taken all together, RAC considers that the weight of the above evidence when compared
with the CLP criteria suggests that pituitary adenomas are not relevant for classification
of SZZ for carcinogenicity.

Leukaemia

A statistical analysis did reveal a dose-related increase in the frequency of leukaemia and
infiltration of leukaemia cells into different tissues in both male and female rats. Since
the neoplastic/non-neoplastic changes observed were combined for scheduled and
intercurrent deaths, it is not clear when in time the leukemia developed. According to the
CLH report, tissues from the right femoral bone were collected. However, it is not clear if
the bone marrow was analysed for histopathological changes.

RAC notes that:

i. The type of leukaemia is not cited in the CLH report. It seems that the particular
type of leukaemia seen in the F344 rat is uncommon in other rat strains and
histologically comparable tumour types are not seen in humans;

ii. RIVM concluded that substance induced increases in the incidence of this tumour
type are considered not relevant as an indication for carcinogenicity in humans
(Muller, 2005);

iii. The mean survival period in both groups was not significantly different. This
suggests that the leukaemia either had a late onset, a slow progression or both
and in any case, its contribution to mortality was not significant;

iv. According to the original study the incidence of leukaemia in females in all (control
and treated) groups of the study was within the range of the historical controls.
The incidence of leukaemia in males at the highest concentration (28.6%) was
less than 1% higher than the highest incidence reported for historical controls
(27.9%).

V. The range of historical control data reported were very similar to those reported
from studies conducted under the National Toxicology Program (Haseman et al.,
1998) for a time period covering the conduct of the carcinogenicity study (1990-
1997);

Vi. Leukaemia were not described in the carcinogenicity study in mice.
Comparison with the classification criteria:

For this hazard class, one representative SZZ (AgION type AJ ) was tested in combined
chronic and carcinogenicity studies in both rats and mice. RAC is of the opinion that the
long-term systemic toxicity and carcinogenicity of SZZ by the oral route is dependent on
a toxic moiety which is common to all SZZ. Although the rate of absorption, distribution
and deposition/precipitation of silver ions in tissues and organs may vary between the
SZZ, medium- to long-term exposure by the oral route will lead to similar hazardous
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effects to human health.

As there is no epidemiological evidence regarding the carcinogenicity of SZZ in humans,
a classification in Category 1A is not appropriate. RAC also considers that the animal
evidence is insufficient for classification in category 1B.

RAC considers that a classification in category 2 is not appropriate based on the weight of
evidence analysis above and the comparison of the findings with the CLP criteria. RAC
recognises that the carcinogenicity study in rats demonstrated significant positive trends
for leukemia in both males and females. RAC also recognises that there are equivocal
results obtained from in vitro mutagenicity studies and that the there is a lack of reliable
in vivo mutagenicity data with SZZ. However, in evaluating the overall weight of
evidence, RAC has considered the following:

i. the weak statistical significance of the reported incidences in pituitary adenomas

without carcinomas

ii. the weak statistical significance of incidences in leukaemia in a very susceptible
strain of rats and the absence of leukemia in mice;

iii. the similar cumulative survival rate and the mean survival time in rats and mice;

iv.  the comparable ratio of tumours/animal among control and exposed rats and mice
at the termination of the studies;

v. the doubts on the human relevance of the leukaemia reported in rats; and

Vi. the apparent sex dependence of the reported tumours.

Thus, RAC considers that, based on the weight of the evidence analysis of
carcinogenicity, SZZ does not warrant classification for carcinogenicity.
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4.10 Toxicity for reproduction

Table 25: Summary table of relevant reproductive oxicity studies

Method Results Reference
OECD 416 Parental: A
Maturation, mating, FO0 12500: 6.8.2-04
gestation and lactation | 1 Mortality (m 10%) 2002

for two successive
generations

Rat SpragueDawley Crl
CD® (SD) IGS BR
30/sex

AgION Silver
Antimicrobial Type AK
Oral in diet

m/f: 72/87, 472/548,
984/1109

mg/kg bw (premating)
This corresponds to
approximately

1.5/1.8, 9.8/11.3; and
20.3/22.9 mg silver ion
equivalents/kg bw/d in
males and females

|Bodyweight (n£10% (pre/post pairing, f 6% gestation day 20,1%)
|Bodyweight gain

(Mm<17% (pre pairing), f gestation 14-20:29%
0-20:16%)

|Food consumption (premating ¥8%,

lactation 0-4:27%, 4-7: 12%, 7-14: 21%, 14-21: 27%)
TRBC (m/f 13/15%),

platelets (m/f 42/45)

Hb (m/f 16/12%),

HCT (m 9%)

MCH (m/f 25/23%)

MCHC (m/f 7/6%),

tPigmentation of organs

THistopathological changes in kidneys (including toyeephrosis (8m/2f ,
3m in controls) , urinary tract

| kidney weight

(m abs/rel 14/3%, f rel brain 7%) rel brain weigmt, 9%)
1 epididymis left/right

(rel bw 11/9%)

Spleen (m, 7%)

Testis (rel left/right 12/10%)

FO 6250:

1 Mortality (m, 3.3%)

TRBC (f 11%),

| MCV (m/f, 6/9%), MCH (m/f 6/12%),

MCHC (f, 3%)

tPigmentation of organs

THistopathological changes in kidneys (including toygephrosis 7m/2f,
3m in controls) )

Lkidney weight (m, abs/rel bw 13/7%)

spleen (m, abs/rel bw 14/21%)

F0: 1000:

tPigmentation of organs

F1 12500:

tMortality (m/f 93.3/76.7%)

|Bodyweight (premating m& 56/46%)

|Bodyweight gain (premating m#f 47/40%)
THistopathological changes

1Thymus atrophy

F1:6250:

TMortality (m/f 23.3/3.3%)

|Bodyweight

(premating w1-10 m/f 25-13/19-2 (n.s.s)%,
post-pairing m12%, gestation n.s.s, lactatioh0%)
THistopathological changes (including hydronephrasisn/4f , 0 in
controls)

TKidney weight

(m/f, abs 19/11%, rel bw 9/8%, rel brain 13/7%)
|Brain (m/f, 7/5%)

Adrenal

(m, abs 18%, rel brain 12%)
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Method

Results

Reference

epididymis left/right

(abs 14/11%, rel brain (left 9%))
Spleen (m, rel bw 11%)

Testis

(abs left/rel brain right 12/7%)

Prostate (rel brain 13%)

Seminal vesicle (8%)

Liver (f, 8%)

1Thymus atrophy (thymus not weighed in F1 adults)
F1 1000:

TMortality (m 3.3%)

tPigmentation of organs

1 Hydronephrosis (3m, 1f, 0 in controls)

Offspring:

F1 12500:

ltotal pups born/litter (15%)

tstillborn index

llivebirth index

lliveborn/litter (27%)

lpup survival indices

(Days 0-4 precull 46% (45% day 4 pre-culling tk&9%))
Tclinical signs

|body weights M+f

Day 0: 15%

Day 4:pre/post culling: 19%

Day 7: 23%

Day 14: 26%

Day 21: 36%

Day 26: 47%

lorgan weights

Brain 18% (rel bwt58%) Spleen 26% (rel b31%)
Thymus (m/f abs 74/70%, rel bw 53/47%, rel braif68%6)
lsex ratio

tday of vaginal opening (day 59.9, control: 35.19 aneputial separation
(day 56.7, control: day 44.5)

thistopathological changes

F1 6250:

1clinical signs

| body weights M+f

Day 14: 13%

Day 21: 25%

Day 26: 47%

lorgan weights

Brain 10%, rel bwt27%

Thymus (m/f abs 58/55%, rel bw 39/39%, rel braifb336)
1Spleen (m/f rel bw 31/32%)

tday of vaginal opening (day 39.8) and preputiabsation (day 47.4)
Thistopathological changes

F1 1000:

lorgan weights

Thymus (m abs 13%, m/f rel bw 10/9%, m rel braifb) 1
F2 6250:

tstillborn index

livebirth index

|bodyweights

Day 0: 5%

Day 4:
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Method Results Reference

pre/post culling: 12¢

Day 7: 15%

Day 14: 18%

Day 21: 20%

thistopathological changes
lorgan weights

Brain

(m/f 10/7%, rel bw21/25%)
Thymus (m/f abs 50/54%, rel
bw 37/42%, rel brain 47/50%)
Spleen (m abs 18%)

F2 1000:

| Thymus weight (m rel bw 11%)
Reproduction:

tstillborn index (F1, F2)
llivebirth index (F1, F2)

tday of vaginal opening and preputial separation

4.10.1 Effects on fertility

4.10.1.1 Non-human information

In a two-generation reproduction and fertility stud rats, the silver zinc zeolite denoted AgION
Silver Antimicrobial Type AK was administered thghuthe maturation, mating, gestation and
lactation periods for two successive generations.

Parents

FO: Three males administered the high dose and one adahinistered the mid dose died during
the study. The cause of death could not be estalibut the deaths were considered related to
treatment by the study author. Bodyweight and bagtt gains were reduced in males during
premating by< 10 and 17% respectively. After mating, the maldybeeight gain was comparable
for all groups.

One female control animal died during the studyrimuteaths occurred among the treated FO
females. The bodyweights were reduced in high tsales at day 20 of gestation and at day 7, 14
and 21 of lactation but did not fall below 11% loé bbodyweight in controls. The bodyweight gain
was reduced during gestation, during days 0-208% &nd days 14-20 by 29%. The bodyweight
gain during lactation was at some of the measuré& sgnificantly increased or decreased
compared to controls, but the overall bodyweight gluring lactation (days 0-26) was not
statistically significantly different from controls

Food consumption was reduced between 12 and 27B& inigh dose group during lactation and
the changes were statistically significant. Theuosdl bodyweight gain and food intake is further
discussed in section 4.11.5.

High dose males and females had increased levely/tifrocytes, platelets and decreased levels of
hemoglobin (Hb), hematocrit (HCT), mean corpuschkimoglobin (MCH) and mean corpuscular
hemoglobin concentration (MCHC). Some of thesepatars were also slightly affected in mid
dose males and females. The same effects werealkseim the repeated dose studies performed
with silver zinc zeolite Type AK and were considite be caused by zinc. According to the
repeated dose study report, zinc prevents uptakepyer in the Gl tract which suppresses
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production of ceruloplasmin. This in turn leadslexreased iron transport and decreased synthesis
of hemoglobin.

There were no clinical signs observed and no effentreproductive parameters that were
statistically significant.

Pigmentation was observed in several tissues ofamithigh dose animals and mild pigmentation
of pancreas and thymus was observed also in samedds of the low dose group.
Histopathological changes in the kidneys (includigygronephrosis) were noted in high and mid
dose animals. Kidney weights were decreased indogle male and females. The thymus was not
weighed.

The gestation length was slightly increased (2@r8mared to 21.9 days in controls) in treated
animals and the change was statistically signifiéanthe mid and high dose group. Adverse
effects on reproduction was manifested in high dosmals as reduced mean number of live and
total pups at birth, reduced live birth index, gmsed number of stillborn pups and increased
stillborn index (see tables 25 and 27). Complefe portality was observed in six females of the
high dose group. Since the number of corpora wsnot recorded in the animals, it is not
possible to establish if the reduced total numibgups born were due to pre or post-implantation
losses.

F1: The mortality in the high dose (12500 ppm) aninveds considerable and 28/30 males and
23/30 females died prior to the end of the prenggperiod. The group was therefore terminated
after this phase and there were, consequently ps foam this group. The cause of death was not
clearly established but discoloration of organstdpathological changes in the kidneys, decreased
size of thymus, enlarged heart and spleen, peisterdion/extension and red discoloration were
noted among the dead animals.

Body weights of F1 males administered 6250 or 13568 were lower than controls at the start of
and throughout the premating, pairing and postipgiperiods and until termination of the high
dose group. The body weight gain in males admiragté250 ppm was however comparable to
controls over the entire premating period. Bodyw&igf mid dose F1 females were statistically
lower during the first six weeks of premating atgbaat one timepoint during lactation but there
were no statistically significant effects on bodgight gains during overall (week 1-12) premating,
gestation or lactation. Food consumption was redlicéigh dose animals and in mid dose males
during the entire study.

The macroscopic examinations of F1 animals reveaiadges in the urinary tract and in the
kidneys. Effects on kidneys included mild calicatild to moderate pelvic dilation and an
increased incidence of mild to moderate corticdlege irregularity. Most often cortical surface
irregularity corresponded to microscopical chargesh as chronic interstitial nephritis and/or
infarction. In addition, two males administered 628 m had mild calculus formation in the urinary
bladder. Low and mid dose animals had an increisgdency of hydronephrosis (increased
frequency compared to PO) Tan/brown discoloratiomultiple organs were observed in animals
(pancreas, thymus, glandular stomach, duodenuomyej, mandibular salivary glands, Harderian
glands, exorbital lacrimal glands, pineal gland aridary bladder. A low incidence of thymic
athrophy was noted in animals administered 100€nfting 71/87 mg/kg bw/d in males and
females respectively)) or 6250 ppm (m/f: 477/582kgdpw/d).

Organ weight analysis of animals administered §85® showed an increased relative weight of
spleen (only significant in males), reduced absohrain weight in males and females, reduced
absolute/relative weight of prostate, reduced altealkeight of seminal vesicle, reduced
absolute/relative weight of both testes and redadeswlute weight of uterus/oviducts/cervix.
Reduced kidney weights were observed in males emdles administered 1000 or 6250 ppm.
Other statistically significant changes observedewmt considered related to treatment.
Splenomegaly correlated microscopically with insehextramedullary hematopoiesis and is
assumed to be related to treatment since anemiabgzsved in the FO parents.
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There were no statistically significant or cleadlyse-related effects on the fertility parametdrss |
noted however that the percentage of abnormal sp@srhigher in treated animals compared to
controls (0.50 in the mid dose (6250) group, 1mthe low dose group and 0.18 in controls). In the
absence of statistical significance and effect&edility, the significance of this finding is urear.

The percentage of females delivering litters withb®rn pups was increased in the 6250 ppm
group and this was also reflected as an incredgkxbs index and decreased live birth index.

Offspring

F1 pups: Day 0-4 pup survival was low in the high dose gr@b3.1% compared to 98.9% in
controls) and 5/27 females that delivered litteithWve pups failed to retain live pups to Day 4.
The male/female sex ratio was reduced at day prefost culling), day 21 and 26 but the effect
was only statistically significant on day 4 (prdmg).

Clinical signs in pups pre-weaning included decaedaactivity in mid and high dose animals and
discoloured skin (blue/pale) and difficult breathin high dose animals. The discoloration was
mainly observed at day26 day whereas decreaseatyaeind breathing difficulties were observed
at day 0 or 4. There were no abnormalities deteatéiue clinical observations of dams made
during lactation.

Statistically significant reduced bodyweights webserved at all measurements of male and female
pups administered 12500 ppm and at day 14, 21 @ma i2dale and female pups administered 6250
ppm.

The absolute weights of brain, spleen and thymusreduced in pups administered 6250 and
12500 ppm. These changes were statistically saamti(except for spleen in 6250 pups). The
changes remained statistically significant alsomtirese organ weights (except for the spleen)
were related to bodyweights.

A dose-related delay in the day of vaginal opering preputial separation was observed in all
treated animals and the delay was significanténntid and high dose group. Since the
bodyweights were comparable between treated feraalgdsontrols on the day of vaginal opening,
the delay seems related to the reduced bodyweigh&sbodyweights of 6250 and 12500 ppm
males were yet reduced by 12,5 and 38% respectatehe time of preputial separation.

There were no treatment related histopathologindirigs in the stillborn pups or in day 4 culled
pups. Changes in the kidney (pale, dilation, cyaty (pale) were observed at day 26 in males and
females administered 6250 or 12500 ppm. Moreowdiac changes were observed in both sexes
of high and mid dose animals; mildly enlarged heaf/14 males and 6/18 females in 12500 group
and 5/27 males and 4/26 females in 6250 group caedga O in controls). Small thymus was
observed in 2/14 high dose males and 2/18 females.

F2 pups: The number of live pups/litter was decreased énldlv dose group at day 4, 14 and 21
due to the complete loss of pups in two littersthete was no effect in the 6250 ppm animals. Pup
body weights were lower in 6250 ppm pups than mrds at birth and were further reduced
throughout the pre weaning period.

Organ weight analysis showed reduced absolutéakreltitymus and brain weights in males and
females administered 6250 ppm. The macroscopic ieedions of F2 pups at day 21 (weaning)
revealed mild to moderate decreased size of thymild,cardiac enlargement, mild renal pallor,
mild hepatic pallor and mild pulmonary pallor inimals of the 6250 ppm group.

Analysis of copper, silver and zinc in homogenatiethree whole pups from control, 1000 and
6250 pups showed a general decrease of coppee inetlited groups whereas the levels of silver
and zinc were generally increased (table 25). &halysis does not confirm but supports the
mechanism proposed by Shavlovski (see section3).11.
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Table 26: Zinc, silver and copper levels (mg/kg bwdf F2 Day 4 culled pups

control 100c 625(

Males Females Males Females Males Females
Silver <1 <1 1.04 1.0¢€ 1.6€ 2.2

<1 <1 1.06 <1 1.1 <1

<1 <1 <1 <1 1.07 1.84
Zinc 7.77 10 8.87 8.05 8.65 10.4

6.44 6.31 11.€ 6.8¢ 7.32 7.5€

8.01 7.62 5.57 5.63 8.85 11.9
Copper 2.24 2.18 1.97 1.67 <15 1.86

2.07 2.49 2.19 1.61 <15 <15

2.1t 2.7z 1.61 1.7€ 1.9¢€ 1.52

A NOAEL for parents and offspring could not be siece pigmentation of organs were observed in
all adults at all dose levels and reduced thymught® were observed in F1 adults and in F2 pups
administered the lowest dose (i.e. 1000 ppm). Fhals administered 1000 ppm also had an
increased incidence of hydronephrosis (see tablesd 28).

The LOAEL was at or below 1000 ppm which correspotad72/87 mg Type AK/kg bw/d (based

on pre mating values).

The NOAEL for reproduction was below 1000 ppm (@ppnately 70 mg Type AK/mg kg bw)
based on a decrease in livebirth index, increaséliborn index, reduced bodyweights in F2 pups
administered 6250 ppm (approximately 470 mg Typek&yow/d) and reduced bodyweight gain in
F1 pups with a subsequent delay in day of vagipahing and preputial separation.

The same effects although more severe (and accoetplay a reduced pup survival) were observed
in F1 pups of dams administered 12500 ppm.

Table 27: Overview of findings in the two-generatio study with silver zinc zeolite

Mortality Bodyweight Bodyweight Sexual Haematology
gain maturation
12500
Pm 10% (3/30) Premating (end): Premating (1- - m/f
P f 0% 111% 11): Hb: |16/12
n.s.s in females 117% RBC:113/15
Gest: n.s.s in MCV: 20/19
16% (only sign day 20) females* MCH:|25/23
Lact:<11% Gest MCHC:|7/6
14-2029% Plat:142/45

0-20: | 16%**
Lact: No
consistent
pattern**

*stat sign inrease certain wee

**see text for a discussion on adjusted materreiyt
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Mortality Bodyweight Bodyweight Sexual Haematology
gain maturation
F1 (p)m | 93.3% (28/30) Premating (start): Premating Day 59.9 No data
F1(p)f | 76.7% (23/30) 155% (m) (1-12): Day 56.7
Found dead 145% (f) 147% (m)
Days m f Premating (end): 140% (f)
0-10 3 3 156% (m) (F1 Control:
10-20 6 3 144% (f) 35.1/44.5)
20-30 10 6 Gest:n.s.s
30-40 4 5 Lact: see text
40-50 3 3 Gestn.s.s
50-60 3 2 Lact: see text
60-70 O 1
70-80 1 -
F1 pups | Total pups born/litter: M+ Not determined | - No data
P 12.1(115%) Day 0:15
dams) Liveborn/litter: Day 4:
10.3 (127%) pre/post culling]19
Stillborn/litter: Day 7:]123
1.5 (1750%) Day 1426
Live birth index: 85.5% Day21:|36
Stillborn index: 12.2% Day 26147
Pup survival indices:
0-4: 53.1%
4*-21:n.s.s
4*-26:n.s.s
F2 pups | No data No data No data - No data
(F1 F1 terminated prior to F1 terminated prior to | F1 terminated F1 terminated | F1 terminated
dams) mating mating prior to mating | prior to mating | prior to
mating
6250
P male | 3.3% (1/30 Premating (end): Pre (1-11): - Hb: n.s.
P 0% 7% 112% RBC:
females 119-9% on single n.s.s in females n.s.sf11
occasions week 1-6 in MCV: 6/9
females MCH:|6/12
Gest: not stat sign MCHC:|7/3
Lact: |7% Plat:n.s.s
(day 14 only) Gest:
14-20:n.s.s
0-20: n.s.s
Lact: No
consistent
pattern
F1(m) | 23.3% (7/30) Premating Pre (1-12): Day 39.8 No data
p 3.3% (1/30) (start): n.s.s Day 47.4
F1(f)p | Found dead 125% (m)
Days m f 119% (f) (F1 Control:
10-20 - 1 Premating 35.1/44.5)
20-30 2 - (end, week 12):
30-40 1 - 113% (m)
50-60 1 - n.s.s in females*
110-1201 - Gest: not stat sign
120-130 -2 - Lact: <10%
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Mortality Bodyweight Bodyweight Sexual Haematology
gain maturation
Gest:n.s.s
Lact:
(165% day 4, see¢
report)
*bw stat sign reduced week-6 only.
F1 pups | Total pups born/litter: M+f Not determined | - No data
n.s.s (13.1,8%)) Day 0: n.s.s
Livebornl/litter: Day 4:
n.s.s (12.89%)) pre/post culling: n.s.s
Stillborn/litter: Day 7: n.s.s
n.s.s (0.41400%) Day 14:]13
Live birth index: Day21:|25
n.s.s (97.4%) Day 26:]29
Stillborn index: n.s.s
(2.6%)
Pup survival indices:
n.s.s (day 0-4: 96%)
F2 pups | Total pups born/litter: M+f Not determined | - No data
n.s.s (13,1%) Day 0:]5
Liveborn/litter: Day 4:
n.s.s(12.2, 5%) pre/post culling]12
Stillborn/litter: n.s.s (0.7, Day 7:]15
1350%) Day 14:|18
Live birth index: 93.1 % | Day21:|20
Stillborn index: 5.4 % Day 26: n.d
Pup survival indices:
n.s.s (day 0-4. 93.2%)
1000
P mals | 0% Pre (end): Pre (1-11): -
P 0% n.s.s 16%
females M/F n.s.s in females
Gest:
Gest: not stat sign 14-20:n.s.s
0-20: n.s.s
Lact: not stat sign Lact: n.s.s
F1(m) | 3.3% (1/30) Pre (start/end): Pre (1-12): n.s.s No data
p 0% n.s.s in m/fGest: not n.s.s
F1(f)p stat sign Gest:
14-20:n.s.s
Lact: | 7% (day 4 only)| 0-20: n.s.s
Lact: n.s.s(see
text)
F1 pups | Total pups born/litter: m-+f Not determined | - No data
n.s.s Day 0, 4:
(13.2,17%) pre/post culling, 7, 14,
Livebornl/litter: 21, 26:n.s.s
n.s.s (9%)
Stillborn/litter: n.s.s (0.3,
1300%)

Live birth index: n.s.s
(97.6%)
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Mortality Bodyweight Bodyweight Sexual Haematology
gain maturation

Stillborn index: n.s.s
(2.0%)

Pup survival indices:
n.s.s (day 0-4: 98.8%)

F2 pup: | Total pups born/litter: m-+f Not determine | -
n.s.s Day 0, 4:

(11.3,114%) pre/post culling, 7, 14,
Liveborn/litter: 21, 26: n.s.s

n.s.s (10.9]16%)
Stillborn/litter: n.s.s (0.3,
1150%)

Live birth index: n.s.s
(96%)

Stillborn index: n.s.s
(2.6%)

Pup survival indices
n.s.s (day 0-4. 83.4%)

0

P males | 0% - - -
P 3.3% (1/30) - -
females

F1(m) | 0% - - 35.1
p 0% - - 44.5
F1(f)p

F1 pup: | Total pups - n.d -
born/litter: 14.2 -
Liveborn/litter: 14.1
Stillborn/litter: 0.1

Live birth index: 99.2%
Stillborn index: 0.8%
Pup survival indices:
0-4: 98.9%
4*-21:100%
4*-26:100%

F2 pup: | Total pups - n.d -
born/litter: 13.1 -
Liveborn/litter: 12.9
Stillborn/litter: 0.2
Live birth index: 98.3%
Stillborn index: 1.1%
Pup survival indices:
0-4: 95%

4*-21:99.5%

*post culling

Table 28: Pathological findings in several generatns

12500 6250 1000 Control

Incidences of hydronephrosis

107




FO 8m, 2f 7m, 2f 2m,1f 3m

F1 terminated 10m, 4f 3m, 1f -

Reduced thymus weight (% lower than controls)

FO not weighed; no histopathological findings

F1 pups (m/f) (m/f) m, abs 13%, -
abs 74/70%, abs 58/55% m/f rel bw 10/9%
rel bw 53/47% rel bw 39/39% m, rel brain 11%

rel brain 69/64% rel brain 53/51%

F1 adult: not weighec not weighec notweighec not weighe:
thymus atrophy noted
in males/females

F2 pups Not available due to| (m/f) m, rel bw 11% -
termination of F1. abs 50/54%,
rel bw 37/42%, rel
brain 47/50%

4.10.1.2 Human information

No information specific to silver zinc zeolite igaalable. The human data on silver substances
available is discussed in section 4.11.3.

4.10.2 Developmental toxicity

4.10.2.1 Non-human information

There were no studies in the dossier addressingethtogenicity of silver zinc zeolite. The studies
submitted for the biocides review were performethvour other silver containing substances (see
section 4.11.3). All of the studies are performedais.

4.10.2.2 Human information

No silver zinc zeolite specific information is aladile. The only human data found is discussed in
section 4.11.3.

4.10.3 Other relevant information

Developmental toxicity

Silver containing active substance 1(doc IlIA, 6.8.1(02)):The substance was administered in daily
dietary doses of 200, 700, 2000 mg/kg bw to ratsrdudays 6-15 of gestation. Two animals in the
mid dose group and two animals in the high dosamgavere found dead prior to termination.
Three of these deaths were attributed to dosinglats but the death of one high dose dam was
considered related to treatment. This female shdveedorrhage from the urogenital tract, dark red
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kidneys and the stomach was distended with gasemtdubstance.The maternal bodyweight and
bodyweight gain was approximately 13 and 24% loatg¢ermination in high dose animals
compared to controls. Clinical observations thatenmnsidered related to treatment included
incidences of wheezing (0/30, 2/30, 6/30 and 8/3€ointrol, low, mid and high dose groups
respectively) and incidences of sedation (11/30idimg watery faeces (3/30), urogenital discharge
(3/30) and thinness (2/30) in the high dose graulg.o

No treatment-related effects in litter parameteeserobserved except for a different sex ratio in
treated groups (M/F 49.4/50.6, 53.0/47.0 and 56.0/# low, mid and high dose respectively)
compared to controls (M/F 40.8/59.2). This changs wot statistically significant thus the
toxicological significance is unclear. A few abnaiities were noted in single low and mid dose
animals but these were considered to be incidefitee were no statistically significant
differences in the incidence of delayed ossificagdfects but statistical analyses could not beemad
for the phalanges of bones due to processing ausi@ad incomplete staining. According to the
study report, skeletal abnormalities such as wis; misshapen radii, ulnae and femurs were
observed in three foetuses from the same litt@2@foetuses examined) in a high dose female.
Since there is no individual data on the differigpes of delayed ossification included, this
information cannot be confirmed. The individual pagight data shows that the parent of this litter
lost 199 during the treatment period (day 6-17) tnedoverall weight gain at termination was only
2 g (mean bodyweight gain in controls was 109g3 e effects may be secondary to maternal
toxicity. Besides observations of pale liver andndy in two high dose females and enlarged spleen
in one female in mid and high dose group, thereevmerother gross abnormalities reported.

The NOAEL for maternal toxicity was 700 mg kg bwskd on a reduced bodyweight gain and an
increased incidence of clinical signs at 2000 mdpkg(LOAEL). The NOAEL for
pup/embryotoxicity/teratogenicity was higher th&9@ mg/kg bw based on the absence of toxicity
at the highest dose tested. Based on data obtarike release study these doses correspond to a
maternal NOAEL/LOAEL of 10/29 mg silver ion equieaks/kg bw and a NOAEL for
pup/embryotoxicity/teratogenicity above 29 mg silian equivalents/kg bw.

Silver containing active substance 2 (doc IlIA, 6.8,1(06))The developmental toxicity of the
substance was tested first in a preliminary orahga study in eight rats and then in a standard
developmental toxicity test with 25 Sprague-Dawiatg. In both studies animals were administered
0, 100, 300 and 1000 mg/kg bw during days 6-15estagion. All animals survived through the
main study except for a mid-dose dam who was kilegiktremis with signs of respiratory distress
that were considered to be the result of a dosawgriia. There were no clinical signs observed in
the studies and no significant effects on food oamsion or bodyweights. The pregnancy index,
implantation data and live litter size parameteesersimilar between treated animals and controls
and the only difference was a dose related incteaSthe percentage males per litter that was
statistically significant in the high dose grous.&% compared to 43% in controls). The
significance of this finding is unclear since thpposite pattern was observed in the preliminary
study (40.3% in high dose and 50.6% in control$)itig noted that an increased percentage of
male foetuses was also observed in the study vi#ér £ontaining active substance 1. There were
no differences among foetal parameters such as\Weight data, visceral/skeletal malformations or
variations. The NOAEL and LOAEL for maternal/puplayotoxicity/teratogenicity was higher

than 1000 mg/kg bw based on the absence of toxtitige highest dose tested. Based on data
obtained in the release study, this correspondsN@AEL above 25 mg silver ion equivalents/kg
bw.

Literature data; silver chloride (Doc IllA, 6.8.1(03) In a published study by Shavlovski et al.,
silver chloride 50 mg/animal (less than approxinya250 mg/kg bw/day) was administered in diet
to 20 inbred albino female rats from the first déiyhe study to day 20 when the rats were
sacrificed. A group of five rats were also usedttaly the effect of silver during the period of
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organogenesis (days 7-15 only). The study alscstigated effects in untreated control rats, in rats
administered injections of human ceruloplasmin iatsl administered bipyridyl or penicillin (Cu/Fe
chelators).

The results showed that if dams were exposed betdags 1-20, the incidence of post-
implantation deaths (36%) increased compared tor@of®.6%) and historical controls (8.7%) and
all newborn animals died within 24 hours. Moreoyke incidences of hydronephrosis (31%) and
cryptorchidism (35%) increased substantially coragdo controls (5.3 and 1.3% hydronephrosis
and cryptorchidism respectively) and historicaltcols (1.2 and 0.8% respectively).

The survival of newborns was improved if injecti@isiuman ceruloplasmin were received during
days 2-14 and survival was almost comparable teralsnf CP injections were received during
days 8-21. The deaths of embryos and newborns exglained as a consequence of copper
deficiency caused by silver inhibiting copper frbinding to the transportprotein ceruloplasmin.
This theory was supported by the increased surgarad reduced frequency of teratogenic effects)
in AgCl treated rats who received injections of lamnceruloplasmin as well as by the lack of
copper in placenta, embryos and blood serum ot aald treated with AgCI. In addition,
malformations were exacerbated when chelator lgywas co-administered. There were no
effects in rats treated with AgCI during organoggsenly and this was considered to be due to
active ceruloplasmin gradually decreasing from 8loo

Although the study was not performed according & ®r a recognised guideline, the result is
considered reliable since the publication has Ipeem-reviewed and the experiment seems to be
well conducted. Several parameters requested inBDEE 414 were not investigated but the study
yet raise serious concern for developmental toxiftsilver, especially since the author states tha
the treatment did not alter the physiological fimts$ of the dams. Since effects were noted at the
only dose level tested, no NOAEL for teratogenfe@s can be set in this study.

Literature data; silver acetate (Doc IllA, 6.8.1(07) In a different published study the effects of
silver acetate on CD albino rats during days 6fl§estation was investigated at doses of 10, 30, or
100 mg/kg/day. All animals survived treatment extdepa high dose dam exhibiting signs of
morbidity and a high dose dam excluded due to dineisted dose. Clinical signs such as
piloerection and minor bodyweight changes weredatell animals and other signs indicative of
toxicity such as alopecia and rooting after dosuege observed in high dose animals. There were
no significant effects on maternal body weight gédd or water consumption during pre-
treatment, treatment and gestation period. The eumbpregnant dams was reduced in high dose
dams (87.5% compared to 96%) but the differenceneastatistically significant and did not show
a dose-response. Other reproductive parametersotiidiffer from controls. The percentage litters
with late foetal deaths was increased in the higedyroup (incidences: 0/24, 0/23, 0/25 and 2/20)
resulting in a statistically significant positivend in the Cochran-Armitage test. The incidence wa
above historical control data (0-4.35%) but thelgtauthors did not regard the result of this study
as clear evidence of prenatal mortality since tmaler of late fetal deaths/litter was not affected
by treatment (it is noted though, that althoughstatistically significant, the percentage latalfet
deaths /litter was 1.22 in high dose group comptretne in control and the lower dose groups).
A negative trend that was statistically significardts observed for average male foetal
bodyweight/litter and percent litters with late faledeaths (Cochran-Armitage test) in test fordine
trend. The incidence of malformations (externaceral, skeletal) were lower in the high dose
group compared to the control. The number of s&kletriations/litter and the percentage of litters
with any variation were increased in high dose aténcompared to controls. The skeletal
variations included unossified sternebrae, rudimgntib, short rib, bipartite ossification center.
Considering that there were no dose-response andhin difference was not statistically
significant, the observation is not given furthexitological significance.

The NOAEL set for maternal toxicity was 30 mg/kg based on clinical signs of toxicity and the
NOAEL for pups was 30 mg/kg bw based on the deeckaserage male foetal bodyweight/litter
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and average total foetal bodyweight/litter at 10§/kg bw (LOAEL). The NOAEL for
embryotoxicity/teratogenicity is 30 mg/kg bw basedthe increased incidence of the percent litters
with late foetal deaths in the high dose group.eBam a silver content of 64.6% and the
assumption that silver acetate is completely digsbin the stomach, this would correspond to a
NOAEL of 19.4 mg silver ion equivalents/kg bw.

Literature data; silver lactate: Rungby and Danscher (1983) have demonstrated siltke brains
of neonatal rats exposed in utero when dams regt@mneperitoneal injections of silver lactate on
days 18 and 19 of gestation. This observation shbatssilver has an intrinsic ability to pass the
blood brain barrier (6.8.1(04)).

Fertility

Silver containing active substance 2 (doc IlIA, 6.8.2(03))The test material was administered in
dietary doses of 1000, 5000 and 20000 ppm (722/3863/400 and 1465/1612 mg/kg bw/d and
1.9, 9.9 and 40 mg silver ion equivalents/kg bwédwvo generations of rats throughout maturation,
mating, gestation and lactation.

Parents FO: There were no treatment related deaths in theeR@rgtion and no effects on
bodyweights, food consumption, reproductive paransetr litter parameters (litter size and
viability). Increased relative weight of spleen atetreased absolute weight of seminal
vesicles/coagulating gland was observed in highraisddose males whereas a decreased absolute
weight of thymus was observed in high dose malég dihe pathological examinations showed
pigmentation of pancreas in high and mid dose natesfemales.

Parents F1: Four high dose males and two high dose femalakidithe FI generation whereas all
F1 control animals survived. The bodyweights ofemalts were reduced the entire period before
pairing and the bodyweights of female rats wereiced during the first three weeks before pairing
and during the entire gestation and lactation pisti&ood consumption was reduced in males
during the last weeks of maturation and durindfittst days of gestation and lactation in females (
10%). There were no effects on reproductive pararaetith the exception of the pre-coital interval
which was extended in high dose females comparedrityols. This did not affect fertility but it is
noted as a biologically significant effect that nmiagicate endocrine effects. The parturition index
was lower in high dose females (90.9%) than inrd®1(95.4%) but the change was neither dose-
related nor statistically significant in chi squarealysis. There were no effects on live birth inde

or the viability index but the number born and litter size at day 1 was reduced in high dose
females compared to controls.

The absolute weights of adrenals, kidneys, semsitles/coagulating gland and right testis were
reduced in high dose males and the relative braight, epididymides was increased in this group.
The absolute and relative prostate weight was etlawore than 25% in high dose males. A dose-
related decrease in prostate weight was also obdémF0 males but statistical significance was
not achieved. The only statistically significantiolye observed among organ weights in females
was a reduced absolute/relative weight of uter851@%) in the high dose group.

Pigmentation of pancreas, lymph nodes and thymssolvaerved in high and mid dose animals.
According to the study author, there were no sigaift differences in the proportions of each of the
follicle however the total number of follicles (sihanedium and large) was lower in high dose
animals (7.7/7.5/5.6 in (ovary 1/ ovary 2/ overaBpectively) compared to controls (10.4/10.1/10.2
respectively). Since there were no effects on mycbve performance, this observation is not given
further significance.

F1 pups: The litter weights and the mean individual weighiese reduced by 8 and 9% at the end
of lactation (day 21). There were no effects omlfaarks of development (pinna unfolding, tooth
eruption and eye opening) or on reflexological oeses (surface righting reflex, mid-air righting
reflex, startle reflex, pupillary reflex).
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The weight of thymus was reduced in both male anagaie mid and high dose pups.

The pathological examination showed pigmentatiopasfcreas and the mesenteric lymph nodes in
high and mid dose males and females.

F2 pups: The litter weights were reduced by 13% at day [hafation and the mean individual
weights were reduced by 13% at the end of lactqtlay 21). There were no effects on landmarks
of development (pinna unfolding, tooth eruption &ye opening) or on reflexological responses
(surface righting reflex, mid-air righting reflestartle reflex, pupillary reflex).

The weight of thymus was reduced in both male anaafe mid and high dose pups.

The pathological examination showed pigmentatiopasfcreas and the mesenteric lymph nodes in
high and mid dose males and females. The frequeiicicreased renal pelvic cavitation seemed to
be slightly higher in high dose males (6) thananteols (1).

The NOAEL for parents was considered to be 1000 pased on organ pigmentation (pancreas,
mesenteric lymph nodes in both sexes and genesatom organ weight changes in FO, F1 parents.
Based on the lowest reported test substance idiateg premating, this NOAEL corresponds to
72.5 mg silver containing active substance/kg ba approximately 2 mg silver ion equivalents/kg
bw/d (FO males). The corresponding LOAEL is 363sitger containing active substance/kg bw
and approximately 10 mg silver ion equivalents/igd(FO males).

The NOAEL for offspring was 1000 ppm based on #@uced thymus weight in high dose F1 and
F2 pups and in male mid dose F1 pups. Based dowhest reported test substance intake in
females during premating, this corresponds to 7&ilngr containing active substance/kg bw (1.9
mg silver ion equivalents/kg bw/d) (FO).

The NOAEL for reproduction was 5000 ppm based cedaced number born in high dose F1
animals and reduced live litter size (day 1) inhhipse F2 animals. Based on the lowest reported
test substance intake in females during prematesg substance intake is only available for
premating period), this NOAEL corresponds to 400kgdpw (9.9 mg silver ion equivalents/kg
bw/d) (FO). The LOAEL was 1612 mg/kg bw (40 mg silvon equivalents/kg bw/d) (FO)

Other: Silver in the form of an aqueous salt was injeatea the testis of rats either as a single
dose or as daily doses. Animals were sacrificedetaghined histopathologically at different days
after the injection. The metal produced histopatbigial changes in the testis and increased the
frequency of pycnotic spermatzoa. Considering tinate were no control animals included, that the
dose was unknown and that there were no effectsale fertility in the other studies available, this
study is not given further significance.

Human information:

According to the summary prepared by the Agencyltotic Substances and Disease Registry
(6.2(08)) it is not known whether silver causesalepmental toxicity in humans. There were no
studies found regarding developmental effects mdms after exposure to silver but the document
refers to a study by Robkin et al. (1973) in whticl possibility of a relationship between the
concentration of silver in foetal tissues and tbeuorence of developmental abnormalities was
investigated. The authors reported that the coragon of silver in the foetal liver of 12
anencephalic human foetuses was higher (0.75+0dtkgnthan the values from 12 foetuses
obtained either through therapeutic abortions @23 mg/kg), or in 14 spontaneously aborted
foetuses (0.21+0.05 mg/kg).The concentration ime@rature infants was 0.68+0.22 mg/kg. The
authors could not determine if the higher conceiotmeof silver in anencephalic foetuses were
associated with the malformation, or with foetad ag
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4.10.4 Summary and discussion of reproductive toxicity

More than one of the studies on developmental tigxénd reproduction indicates that silver has an
embryotoxic potential at doses where the mothersiat severely affected by treatment. This is
mainly expressed as decreased viability in foefps@s and was seen in varying degrees in the
developmental toxicity studies performed with sileloride (severe effects with late post-
implantation deaths, complete pup mortality, inseghfrequencies of hydronephrosis and
cryptorchidism) and silver acetate (slightly incged percentage of litters with late foetal deaths)
and in the two-generation study with silver zinolge (reduced number born (15%, F1), increased
stillbirth index, reduced liveborn index, reducagppveight/pup weight gain, small/reduced weight
of thymus, increased frequency of hydronephro#ig.also indicated (reduced number born (11%,
F1), reduced live litter size day 1(F2), reducedrtbs weight) in a two generation study performed
with a different silver containing active substabec IIIA, 6.8.2(03) but was not observed in
developmental toxicity studies performed with twiber silver containing active substances (6.8.1
(02, 06).

According to the study by Shavlovski et al. (6.@03)), silver ions can displace copper ions in
ceruloplasmin which transports copper to the fadtughe study, a level of approximately 250
mg/kg bw, led to a copper deficiency that ultimateused death of the foetuses or newborn when
exposure was continuous during the entire gestaioind. If exposure was restricted to the period
of organogenesis (day 7-15), there were no effgaserved. Shavlovski et al. explained this as
likely due to a gradual decrease of active cerapin content in the blood.

Ceruloplasmin is the main copper transporter inblibed and it seems to play a role in cellular
uptake of iro&l. The concentration is usually elevated during anegicy and ceruloplasmin and
copper are present in the amniotic fluid and irkiailThe information available is not sufficient to
elucidate if the effects observed in pups are dwedeficiency of copper, iron or both. Shavlovski
et al speculates that the increased mortality cbaldue to an impaired enzymatic protection (e.qg.
superoxide dismutase) against oxidative stress.

The competitive binding observed in the studiesmse® be an intrinsic property of the silver ion
and the severity of effect by different silver cantng active substances (SCAS) thus seems to
depend on the amount and release of silver andogbpssher metal ions with a similar ability to
compete for binding. A reason why there were neaf in the developmental toxicity studies with
the other two silver containing active substan@esddtbe that the amounts of silver ions released
from these SCAS at the doses tested were beloWQRd=L for embryo/foetal toxicity. While the
presence of zinc in silver zinc zeolite may exaatzlthe effects of silver in preventing copper from
binding to ceruloplasmin, the presence of coppe@nia of the other substances may be sufficient to
keep copper in excess over silver and thus presieer from binding. Moreover, since the
exposure period was limited to days 6-15 of gestaitiis also possible that the lack of effectsldou
be due to active ceruloplasmin still being avagaibl the blood, as discussed by Shavlovski et al.

There are no developmental toxicity studies avéalédr silver zinc zeolite, neither in rats nor in
rabbits. The only specific data on silver zinc #zecvailable with respect to reproduction is the
two-generation study performed in rats. Data iy @viailable for the type of silver zinc zeolite
denoted AgION Antimicrobial Type AK however read@ss between AgION Antimicrobial Type
AK, Type AJ and Irgaguard B502i is considered jiesdi (confidential appendix on Technical
equivalence, technical specification and read-ajrds the absence of developmental toxicity
studies, it is not safe to exclude that silver zaolite could induce malformations or cause other

11 attieh et al (1999), The Journal of Biological @fistry.
12| inder, M. C et al (1998) American Journal of Ctiai Nutrition, vol 67, No 5 (9655-9715) and referes therein.
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embryotoxic effects than those observed in thedeweration study.

However, taking into account that any observath®alformations would still result in the same
classification as proposed based on the foetalpanpality observed, it is not considered ethically
or scientifically justified to require further t@sg in rats and rabbits.

The remaining uncertainty is thus whether a stadgbbits would have indicated a lower NOAEL
for the increased pup mortality observed. This sdede considered in risk assessments but is of
less relevance for classification.

There were no studies in the dossier addressingferof silver to milk.

It is noted that weight changes of sex organs @edun both generations with both silver zinc
zeolite and with a different silver containing aetsubstance. There was no clear pattern as organ
weights could be increased in the first generatioindecreased in the second. The changes may be
the result of technical difficulties during the skstion process however since an increased
frequency of pituitary adenomas and endometriafgmo(an effect disregarded by the Technical
Meeting for biocides) was observed in the combiclenic/carcinogenicity study in rats and a
longer pre-coital interval was observed in F1 (igemeration study with silver containing active
substance 2), endocrine effects cannot be safelyaad.

4.10.5 Comparison with criteria

The information available that specifically addréss reproductive toxicity of silver zinc zeolit i
limited to a two-generation study in rats. No depehental toxicity study is available for this
substance.

However, there is no requirement, neither in sectid..6 (what data are needed for classification”
nor in section 3.7 (reproductive toxicity) of thecdiment “Guidance on the Application of the CLP
Criteria”, hereafter referred to as CLP guidanceaaertain number of studies for a decision on
classification to be taken.

The CLP guidance is rather flexible regarding wdeth are needed for classification; .."This
information can include experimental data generataedsts for physical hazards, toxicological and
ecotoxicological tests, historical human data saghccident records or epidemiological studies, or
information generated in in vitro tests, (Quant&} Structure Activity Relationships ((Q)SAR),
“read across”, or category approaches... Testingnimals must be avoided wherever possible and
alternative methods (including in vitro testingg tiise of (Q)SARS, read-across and/or category
approaches) must always be considered first pravidey provide adequate reliability and quality
of data.”

Considering that the plausible mechanism of toxipresented is a gradual decrease of active
ceruloplasmin from blood, it can be questionethé standard developmental toxicity studies would
have been able to detect silver toxicity (see 3.@dless treatment was continuous during the entire
gestation period. Therefore, the two-generatiodystuith exposure during pre-mating, gestation
and lactation seems to be a more appropriate studgtect this type of toxicity in the foetus/pup.
The effects observed in the study with silver zrolite, i.e. increased foetal/pup mortality,
decreased pup bodyweights/delayed sexual maturatidmeduced thymus weights are severe and
have been assessed according to the Guidance Applieation of the CLP Criteria, in particular
with respect to maternal toxicity:

The CLP guidance states in section 3.7.2.4.2 hatv&lopmental effects which occur even in the
presence of maternal toxicity are considered tevigence of developmental toxicity, unless it can
be unequivocally demonstrated on a case-by-case thas the developmental effects are secondary
to maternal toxicity. Moreover, classification dia considered where there is a significant toxic
effect in the offspring, e.g. irreversible effestech as structural malformations, embryo/foetal
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lethality, significant post-natal functional defcicies.”

The CLP guidance further states that “All typesegroductive toxic effects may be considered as
secondary to parental toxicity. With current knosige it is not possible to identify specific effects
indicating toxicity in parental animals which dotinave any relevance to reproductive toxicity
(e.g. peroxisome proliferation). However parenvalidity that is less than marked should not
influence the classification for reproductive tagidndependent of the specific parental effects
observed.” The criteria for category 1B also inthcat there is a difference between effects being
a secondary non-specific consequence of other adfects and hence effects being a specific
consequence.

The CLP guidance lists some endpoints importantiferassessment of maternal influence on
developmental effects and these are discussed below

Mortality: The mortality rate in the study was remarkableydwer, for parents it was more or less
restricted to the P males of the high dose groQpo6jland F1 males of the 6250 ppm group (23%).
According to the CLP guidance, maternal mortalityager than 10 % is considered excessive and
the data for that dose level shall not normallybesidered for further evaluation. The mortality
rate in PO females was 0% and the rate in F1 fegradléhe 6250 ppm group was not higher than
observed in PO controls (3.3% or 1/30) thus tha dahnot be dismissed based on maternal
mortality. Considering the higher frequency of bpsthological changes in kidneys and the urinary
tract, it may be speculated that anatomical artwarhemical differences make the males more
sensitive to the substance and ultimately resaltsgan failure and death. The mortality in F1 {pre
mating) was considerable (28/30 males and 23/3@lizsdied) indicating a higher sensitivity of
the F1 generation compared to the P generation.

Bodyweight/bodyweight change: The bodyweight of P dams in the 12500 group wdsaaed by

6% on day 20 of gestation and the bodyweight gais veduced by 16% and 29% during days 0-20
and 14-20 of gestation respectively. The adjustedmmaternal bodyweight change was not
calculated but considering that the mean bodyweighmales and females pups were 15% lower
compared to controls day O and that the numbeup$ pporn/litter was 15% lower than controls, the
reduced bodyweight gain may have been an intrangtegther than a maternal effect. This can also
be illustrated by roughly adjusting the mean matkebody weight for foetal weights The results
indicate that the terminal bodyweights of high ddaes were actually higher in high dose dams
compared to control dams when the total litter Wweigas subtracted. Therefore, the reduced
bodyweight gain observed during gestation in 1250 dams seems due to effects on foetal
weight rather than maternal weight. The reduced/lvegight gain is thus not considered to indicate
severe maternal toxicity.

Moreover, reduced bodyweights and subsequent di:ldgye of vaginal opening and preputial
separation was observed in F1 offspring of 6250 pnfiemales who did not differ significantly
from controls with respect to mortality, bodyweigintd bodyweight gain during gestation (see table
27).

There were no statistically significant changebadyweights/bodyweight gains in F1 6250 (the
highest dose in the F1 generation) dams duringatiestyet a statistically significant
increase/decrease in stillborn and livebirth in¢®®#/93.1% compared to 1.1/98.3% in F2 control
pups) was observed also in the offspring of thisegation (F2 pups). This is a further indication
that effects in pups were not due to bodyweighhgka during gestation.

According to OECD guidance document on mammalignoguctive toxicity testing and
assessment (number 43), a feed restriction stedylglshowed that severe weight loss or decrease

13 calculated as the (terminal body weight -total pugights (number x mean bw). The adjusted finalgheof control
dams (weight day 0: 269.3g) was 215.1g and theesponding weight in 12500 ppm dams was 223.2g (weigy O:
265.79)).
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in body weight gain per see induced minor changeskeleton development but no effects on
viability or malformations in the rat (Fleeman, 300

Clinical evaluations: None of the clinical signs of maternal intoxicaticsted in the CLP guidance
(i.e. coma, prostration, hyperactivity, loss ohtigg reflex, ataxia or laboured breathing) were
observed among P or F1 dams during the gestatiactw@ation periods. Haematological parameters
were only analysed in the P females and showed sfi@ets in 12500 and 6250 ppm dams (see
table 25). Mild extramedullary haematopoiesis waseoved in a single high dose P dam but there
were no such observation made among the F1 6256.dam

A reduced food intake was observed in high dosefesncompared to controls during lactation.
However, there were no abnormalities detected ynodithe high dose dams during the clinical
observations made during lactation. Consideringrieny of the dams lost some of their pups
during the first days, the reduced food intake dmdlely illustrate the food demand being lower
due to less lactating pups.

The effects seen in pups (i.e. reduced number p$,meduced livebirth/increased stillborn index,
reduced bodyweight gain, reduced pup survival esliclinical signs (pale), histopathological
changes in kidneys, heart, liver and reduced thyroars thus not be considered being due to
maternal neglect.

Post-mortem data: Histopathological changes of kidneys and urineagttwere observed in all
treated animals. The effects appear to be moreesavenales based on higher incidences/severity
of chronic interstitial nephritis, calculi and hgdiephrosis. The frequencies were higher in F1
animals compared to P animals thus effects appeactease over generations. A reduced weight
of thymus or thymus atrophy was observed in botlitahimals and pups. This was also observed
in the two-generation study with silver containamgive substance 2.

The effects on foetal/pup survival or reduced peghts (and delayed sexual maturation) observed
in offspring is not considered to be explained by af the post-mortem observations made in the
dams.

Overall, the above assessment of maternal effectsticonsidered to unequivocally demonstrate
that the developmental effects are secondary tpagisc maternal toxicity.

The plausible mechanism for silver reproductivadiby, (i.e. silver interfering with copper binding
to ceruloplasmin and thereby reducing the availghilf copper, iron or perhaps both metals to the
foetus) is supported by the copper analysis of lg#spn the silver zinc zeolite study. This
information support that effects in pups are caused specific mechanism rather than being
secondary to a non-specific toxicity in the motfidre copper status in the dams has not been
investigated but based on the effects observed pepms to be more sensitive than dams.

The classification criteria for category 1B in CgB&idance read&The classification of a substance
in this Category 1B is largely based on data frammaal studies. Such data shall provide clear
evidence of an adverse effect on sexual functidrfentility or on development in the absence of
other toxic effects, or if occurring together wiither toxic effects the adverse effect on
reproduction is considered not to be a secondary-secific consequence of other toxic effects.
However, when there is mechanistic information thages doubt about the relevance of the effect
for humans, classification in Category 2 may beereypropriate.”

The data on silver zinc zeolite is considered tw/jigle clear evidence of an adverse effect on
development, i.e. mortality. The effects on pups/sal do not seem due to a “secondary non-
specific toxicity in the mother” but rather to aesfgic mechanism that involves inhibition of copper
binding to ceruloplasmin and consequently a redasedability of copper, iron or both metals in
the foetus/pup. Since ceruloplasmin has the sanaifun in humans, the mechanism cannot be
considered irrelevant for humans.
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4.10.6 Conclusions on classification and labelling

The results of the two-generation study are comsdlas sufficient stand-alone data for
classification with respect to developmental tayicHowever, the results are also supported by
other data indicating similar effects, to varyingeat (i.e. the two-generation study with silver
containing active substance 2, a developmentatitg>study with silver acetate in rats and a
published study with silver chloride, the latteeanlly demonstrating developmental toxicity in rats)
The severity of effects seems to depend on the afoseailable silver and possibly zinc ions. The
mortality, the reduced pup weights and the reddlogohus weight observed cannot be explained by
any unspecific effects in the mother.

Consequently, based on the data above and thedeoatons in the CLP guidance, silver zinc
zeolite is proposed to be classified for developmaleioxicity as Repr. 1B, H360D (May damage
the unborn child).

The applicant disagrees with the proposal. Theidential appendix 4 to this document contains a
statement in which the RMS has included a resptinee arguments put forward by the applicant.

RAC evaluation of reproductive toxicity

Summary of the Dossier Submitter’s proposal

The DS proposed to classify SZZ as toxic to reproduction, category 1B for developmental
toxicity, mainly on the basis of a single 2-generation reproductive toxicity study with
AgION Type AK which was administered to SD rats through the maturation, mating,
gestation and lactation periods for two successive generations. The study was conducted
in compliance with OECD TG 416. Prenatal developmental toxicity studies have not been
conducted with SZZ.

According to the DS, the effects relevant for classification as Repr. 1B (H360D) were
primarily based on foetal/pup mortality, reduced pup weights and reduced thymus
weight, that were not considered secondary non-specific consequences of marked toxicity
in the dams. Effects were primarily noted in F1 high dose pups (12500 ppm) and F2 mid
dose pups (6250 ppm). The mortality rate in P males of the high dose group (10%) and
F1 males of the 6250 ppm group (23%) was notable. However, the mortality rate in Po
females was 0% and the rate in F1 females of the 6250 ppm group was not higher than
that observed in Po controls (3.3% or 1/30), thus the data could not be dismissed based
on maternal mortality. Considering the higher frequency of histopathological changes in
the kidneys and the urinary tract, the DS speculated that anatomical and/or biochemical
differences make the males more sensitive to the substance and ultimately result in
organ failure and death. The mortality in F1 (pre-mating) was considerable (28/30 males
and 23/30 females died), indicating a higher sensitivity of the F1 generation compared to
the P generation. According to the DS, the reduced bodyweight gain observed during
gestation in 12500 ppm dams seemed due to effects on foetal weight rather than
maternal weight. The reduced body weight gain was thus not considered to indicate
severe maternal toxicity. Similarly, the DS concluded that the relevant effects seen in
pups (i.e. reduced number of pups, reduced livebirth/increased stillborn index, reduced
bodyweight gain, reduced pup survival indices, clinical signs (pale), histopathological
changes in kidneys, heart, liver and reduced thymus weight) were not considered to be
due to maternal neglect.

Other parameters that were affected in the 2-generation reproductive toxicity study with
AgION Type AK included increased stillbirth index, reduced liveborn index and increased
frequency of hydronephrosis. The DS also reported delayed day of vaginal opening and
preputial separation observed in Fi offspring of 6250 ppm Po females, but this group did
not differ significantly from controls with respect to mortality, bodyweight or bodyweight
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gain during gestation.

The DS also indicated additional effects in a two generation study performed with a
different silver containing active substance (reduced number born (11%, F1)), reduced
live litter size day 1 (F2), reduced thymus weight) but these effects contradict other
studies with silver containing active substances. The DS also noted that weight changes
of sex organs occurred in both generations with both SZZ type AK and with a different
silver containing active substance.

The DS also considered that the proposed mechanism (silver ions displacing copper ions
from ceruloplasmin, causing adverse effects on the foetus due to reduced copper
bioavailability) plausible but also relevant for humans. The DS noted that silver and
perhaps zinc displacing copper in ceruloplasmin and thus causing a copper deficiency in
pups is plausible. However, the DS argued that it is not known whether this is the only
mechanism for the developmental toxicity of SZZ. Apart from fairly crude measurements
of F2 pup homogenates, there were no data on the levels of copper, silver, zinc or iron in
parental animals or pups. Therefore, according to the DS, it is not possible to assess if
there is also a copper deficiency in the parents and/or if the copper deficiency is more
pronounced in the pups. Nevertheless, since dams showed no treatment-related clinical
signs whereas pups clearly failed to survive, the sensitivity of pups indeed seems much
higher. Likewise, if effects in the pups are due to silver and/or zinc also causing an iron
deficiency in the dams, pups obviously cope less well with this deficiency. Therefore, the
DS proposed that this intrinsic property of the substance should be communicated to the
user by classification and labelling.

Consequently, based on the data summarised above and in the absence of a prenatal
developmental toxicity study, the DS proposed SZZ to be classified as Repr. 1B (H360D,
May damage the unborn child) under CLP criteria.

Comments received during public consultation

Several comments from Industry opposed the proposed classification as category 1B
(H360D) and submitted several reports. These reports covered mechanism of action of
maternal toxicity and studies with a silver copper zeolite (not included among those
considered in this proposal). A summary of these reports are provided below.

1 Differences with the DS in the interpretation of results

Industry considered that the adverse effects on development were due to maternal
toxicity because the Fo showed a reduced weight gain in late gestation at the high dose
level and an abnormal pattern of weight gain during lactation at the mid and high dose
levels. Additionally, three high dose and one mid dose males died during the study.
Industry argued that the increased mortality of high dose pups was not surprising in view
of the maternal toxicity observed at an even lower dose and should be considered
secondary to maternal effects: the effects on pup weight were also considered secondary
to maternal findings.

In addition, the occurrence of stillborn F2 pups did correlate with low body weight gains
during gestation (indicating maternal toxicity) or low body weight gain during the pre-
pairing period in five cases. Therefore, these observations were also not considered to be
specific reproductive effects of the test compound. All effects in the offspring were
observed at dose levels causing significant parental toxicity.

2  Two generation study with silver-copper zeolite

In this study, 4 groups of rats were treated with silver copper zeolite at dietary
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concentrations of 1000, 5000 and 20000 ppm. Animals of both generations were treated
for approximately 10 weeks prior to pairing, then throughout mating, gestation and
lactation. F: and F2 pups were weaned from their mother at 21 days of age. This study
followed the current US EPA guideline for this type of study.

Among Fo parents, key findings included:

i Mean body weight performance and food consumption were not significantly
different from controls in all groups, but slightly lower weights in mid and high
dose males had become apparent by the time of sacrifice.

ii. At necropsy, darkening (pigmentation) of pancreas and lymph nodes was
observed in mid and high dose animals.

iii. Histopathology findings were limited to pigment in the pancreas and mesenteric
lymph nodes in the mid and high dose groups.

iv. The absolute, but not relative, weights of the seminal vesicles and spleen in the
mid and high dose groups were lower than control, probably reflecting slightly
lower mean body weights. For high dose males, mean absolute, but not relative,
thymus weights were slightly lower.

V. Mating performance, including semen values and oocyte counts, was similar in all
groups.

Among F: offspring, key findings were:

i Mean litter sizes and mortality were similar in all groups.
ii. Mean high dose pup and litter weights were lower than in controls on Day 21 of
lactation; values at lower doses were similar to controls.
iii. Reflexes, sex ratios and the times of vaginal opening and preputial separation
were similar in all groups.
iv. Mean thymus weight was lower in high dose males and females. At the mid dose,
the findings were statistically significant in males, but the author considered the
values to be within the normal range for the laboratory.

Among F: parents, key findings were:

i High dose males were slightly lighter at weaning, and gained less weight after
weaning. High dose females were also lighter, but gains were similar to controls,
although absolute weights remained slightly lower at pairing. High dose females
gained less weight during gestation, especially in the first week: during lactation,
body weights were ca 30 g less than in controls, but body weight gains were
similar.

ii. Food consumption was slightly lower for high dose males and pre-mating females;
consumption was also lower in gestation, especially over gestation days 0-14, and
in the first week of lactation. Food consumption at lower doses was similar to that
in controls.

iii. During the pre-mating period, the test substance intake was approximately 33%
higher in F1 animals compared with FO animals.

iv. At necropsy, darkening (pigmentation) of pancreas and lymph nodes was
observed in mid and high dose animals.

V. Histopathology findings were limited to pigment in the pancreas and mesenteric
lymph nodes in the mid and high dose groups.

Vi. High dose uterus weight was lower than in controls. To some extent this
represented the absence of high dose females with physiological dilatation of the
uterus; this would be expected to occur in 0-2 females per group and these
females have a higher than typical uterus weight; this finding was considered by
Industry to be incidental.

Vii. Mating performance, including semen values and oocyte counts, was generally
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similar in all groups, although the number of high dose females with a pre-coital
period longer than 5 days was slightly higher than expected.

Among F2 offspring, key findings were:

i The number of implantation sites and therefore of F2 pups born to high dose
females was slightly lower than control, possibly reflecting the slightly lighter body
weights of the parent females. Pup mortality was similar in all groups.

ii. Mean high dose pup and litter weights were lower to controls on Day 21 of
lactation; values at lower doses were essentially similar to controls.

iii. Mean thymus weight was lower in high dose males and females. At the mid dose,
the findings were statistically significant in females, but author considers values to
be within the normal range for the laboratory.

In terms of effects on sexual function and fertility, there were no adverse effects at any
dose level tested.

3 Mechanistic considerations

There was evidence in the literature (Shavlovski et al., 1995) that silver toxicity is
associated with depletion of copper levels, and that this toxicity can be reduced by the
administration of ceruloplasmin (CP). Shavlovski et al. (1995) reported that it is not the
depletion of CP but rather the absence of copper from CP that has reduced its oxidase
activity. Indeed, CP was still present in the blood but lacked its oxidase activity. The
effects of low copper levels were improved by injection of CP, but this commercial CP
preparation unfortunately contained copper. It was therefore concluded that it is the
supplementation with copper bound to CP that reduced the effect of silver toxicity.

Thus Shavlovski et al. (1995) have shown that the developmental effects of silver toxicity
were secondary to the depletion of copper from CP. Keen et al. (1998) have also
presented evidence that low copper intake was associated with developmental effects.
This was originally noted as enzootic ataxia (swayback) in lambs; Keen et al. (1998) also
have noted, among other findings, brain defects and severe connective tissue
abnormalities.

Zatulovskiy (2012) has shown that when mice were treated with silver chloride in the
diet, at a concentration in the feed intended to achieve 50 mg/kg/day, there was a
marked depletion in the serum copper concentration. This would be consistent with the
findings of Shavlovski et al. (1995) that the toxicity of silver chloride is related to
depletion of copper and/or CP. Also, Hirasawa et al. (1994) have indicated that
administration of silver lowers the serum copper levels.

Regardless of the exact copper levels, it is apparent (Zatulovskiy, 2012; Shavlovski et
al., 1995) that the developmental toxicity of SZZ was attributable to depletion of serum
copper concentration. When Shavlovski et al. (1995) used a shorter dosing period (Days
7-15 of gestation) there were no developmental effects (in contrast to the findings with
dosing over Days 1-20). This absence of effect with the shorter dosing period was
probably associated with a lesser degree of lowering of maternal concentration of copper
in the serum, based on the findings in mice. Thus it was argued that the developmental
toxicity of silver ions can be attributed to lower serum copper.

For SZZ, the toxicity included the effect of the zinc content as well as the silver content.
The effect of zinc was studied by Khan et al. (2007) in a 2-generation study with zinc
chloride. As is standard for a published paper (as opposed to a formal, GLP-compliant
report) there were no individual animal data and limited summary tables. However, the
reproductive effects were confined to reduced fertility, pup survival and pup weight at 30
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mg/kg/day; the NOAEL for reproductive effects was 15 mg/kg/day. These findings were
similar to those observed with SCAS’s. The level of 15 mg/kg/day equivalent to
approximately 7 mg/kg/day of zinc ions.

The effect of silver and/or zinc administration on serum levels of copper were studied by
Hirasawa et al. (1994). They administered silver (as silver nitrate) at 9.3 umol/kg/day
and/or zinc (as zinc sulphate) at 46.5 pymol/kg/day for 6 days by intraperitoneal injection.
These doses equate to approximately 1 mg/kg/day and 3 mg/kg/day of silver and zinc
ions, respectively. Administration of silver alone caused a reduction of the serum copper
level and the CP oxidase level. When zinc was administered alone, there was an
elevation, both of serum copper and of CP oxidase level. However, when both metals
were administered, there was a reduction of both serum copper level and the CP oxidase
level. This suggests that zinc may not offer a protection from the copper-lowering effect
of silver, although it did not produce an exacerbation of the effects of silver. However,
although Hirasawa et al. (1994) noted that zinc administration produced a slight increase
in serum copper levels, this is in contrast to other researchers (Reinstein et al., 1984)
who cited papers that indicated a decrease in serum copper after zinc administration.
Other papers (including Keen et al., 1984) indicated that copper and zinc can affect the
homeostasis of the other ion.

It has been noted in all GLP studies that developmental toxicity of silver containing
materials always occurred in the presence of maternal toxicity. It was also considered
relevant that studies in which plasma levels of copper were established (mainly research
papers) that silver ions led to lower serum copper levels. It was also noted that the
degree of lowering of copper levels in serum increased with increasing duration of dosing,
and that with the shorter dosing period, Shavlovski et al. (1995) did not observe
developmental toxicity.

It is thus plausible that developmental toxicity of SZZ is a secondary consequence of
lower serum copper levels. Therefore they concluded that it is only a developmental
hazard when a silver containing compound such as SZZ lowers serum copper.

Human patients with hereditary hypoceruloplasminaemia had serum CP concentrations
that are 50% of the normal value. These patients did not display clinical abnormalities.
This suggests that at least 50% of Cp can be inhibited, destroyed or otherwise rendered
inactive without adverse outcomes in humans. In human pregnancy, serum Cp
concentration increases three- to four- fold. This suggests that significant levels of Ag*
are needed to achieve copper displacement in Cp to an extent that would cause toxic
effects, especially during pregnancy.

The DS responded to all these considerations but maintained their position that
classification as Repr. 1B (H360D) is warranted for SZZ.

In addition to the Industry comments one MS supported the proposed classification, while
other disagreed.

Other MSs also commented that discussion in the RAC Plenary was needed on the
appropriate classification.

Assessment and comparison with the classification criteria

The table below provides an overview of the reproductive toxicity -related findings and
the pathological findings in all generations.
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Table 15 (RAC): Overview of reproductive findings in the two-generation study with

silver zinc zeolite. n.s.s = non statistically significant.

Group Mortality Body- Body- Sexual
weight weight gain maturation
CONTROL
P males 0% - - -
p - -
females 3.3% (1/30)
F1 (m)p 0% - - 35.1
F1L () p 0% - - 44.5
F1 pups Total pups born/litter: - n.d -
14.2 -
Liveborn/litter: 14.1
Stillborn/litter: 0.1
Live birth index: 99.2%
Stillborn index: 0.8%
Pup survival indices:
0-4: 98.9%
4%-21:100%
4*-26:100%
F2 pups Total pups born/litter: - n.d -
13.1 -
Liveborn/litter: 12.9
Stillborn/litter:0.2
Live birth index:98.3%
Stillborn index: 1.1%
Pup survival indices: 0-4:
95%, 4:21:99.5%
1000 ppm
P males 0% Pre (end): Pre (1-11): -
P females 0% n.s.s 16%
M/F (n.s.s in
females)
Gestation: n.s.s Gestation:
14-20:n.s.s
Lactation: n.s.s 0-20: n.s.s
Lactation: n.s.s
F1 (m)p 3.3% (1/30) Pre (start/end): Pre (1-12): n.s.s
F1 (f) p 0% n.s.s in m/f n.s.s
Gestation:
Gestation: not 14-20:n.s.s
stat sign 0-20: n.s.s
Lactation:
Lactation: |7% n.s.s (see
(day 4 only) text)
F1 pups Total pups born/litter: m+f Not determined -
n.s.s (13.2, |7%) Day 0, 4:
Liveborn/litter: pre/post culling, 7,
n.s.s (19%) 14,
Stillborn/litter: n.s.s (0.3, | 21, 26: n.s.s
1300%)
Live birth index: n.s.s
(97.6%)
Stillborn index: n.s.s
(2.0%)
Pup survival indices:
n.s.s (day 0-4: 98.8%)
F2 pups Total pups born/litter: m+f Not determined -
n.s.s (11.3, |14%) Day 0, 4:

Liveborn/litter: n.s.s
(10.9, [16%)

pre/post culling, 7,
14,
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Stillborn/litter: n.s.s (0.3, | 21, 26: n.s.s
1150%)
Live birth index: n.s.s
(96%)
Stillborn index: n.s.s
(2.6%)
Pup survival indices: n.s.s
(day 0-4. 83.4%)
6250 ppm
P males P 3.3% (1/30) Premating (end): Pre (1-11): -
females 0% 17% 112%
119-9% on single n.s.s in females
occasions week
1-6 in females Gestation:
Gestation: not stat | 14-20:n.s.s
sign 0-20:
Lactation: n.s.s
17% (day Lactation:
14 only) No
consistent
pattern
F1 (m)p 23.3% (7/30) Premating Pre (1-12): Day 39.8
F1 (f)p 3.3% (1/30) (start): |25% (m) n.s.s Day 47.4
119% (f)
Premating (end, Gestation: n.s.s (F1 Control:
week 12): |13% Lactation: (|65% | 35.1/44.5)

(m) n.s.s in
females*
Gestation: not stat
sign Lactation:

day 4)

<10%
*bw statistically significantly reduced weeks 1-6 only.
F1 pups Total pups born/litter: M+f Not determined -
n.s.s (13.1, |8%) Day 0: n.s.s
Liveborn/litter: Day 4 (pre/post
n.s.s (12.8, |9%) culling): n.s.s
Stillborn/litter: n.s.s (0.4, | Day 7: n.s.s
1400%) Day 14: |13
Live birth index: n.s.s Day21: |25
(97.4%) Day 26: |29
Stillborn index: n.s.s
(2.6%)
Pup survival indices:
n.s.s (day 0-4: 96%)
F2 pups Total pups born/litter: M+f Not determined -
n.s.s (13, |1%) Day 0: |5
Liveborn/litter: Day 4 (pre/post
n.s.s (12.2, 5%) culling): |12
Stillborn/litter: n.s.s Day 7: |15
(0.7, 1350%) Day 14: |18
Live birth index:93.1 % Day 21: |20
Stillborn index: 5.4 % Day 26: n.d
Pup survival indices: n.s.s
(day 0-4. 93.2%)
12500 ppm
P males 10% (3/30) Premating (end): Premating (1-
P females 0% 111% 11): |17% n.s.s
n.s.s in females in females*
Gestation: Gestation:
16% (only sign day | 14-20:]29%
20) 0-20:
Lactation: < 11% 116%**
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Lactation: No
consistent
pattern**
*stat sign increase certain weeks
**see text for a discussion on adjusted maternal weight
F1 (p)m 93.3% (28/30) Premating (start): Premating Day 59.9
F1 (p) f 76.7% (23/30) 155% (m) (1-12): Day 56.7
145% (f) 147% (m)
Premating (end): 140% (f)
156% (m) (F1 Control:
144% (f) 35.1/44.5)
Gestation:
n.s.s
Gestation:n.s.s
F1 pups Total pups born/litter: M+f Not determined -
(P 12.1(115%) Day 0: |15
dams) Liveborn/litter: Day 4 (pre/post
10.3 ({27%) culling): |19
Stillborn/litter: Day 7: |23
1.5 (1750%) Day 14:)26
Live birth index:85.5% Day21: |36
Stillborn index: 12.2% Day 26: 47
Pup survival indices:
0-4: 53.1%
4*-21:n.s.s
4*-26:n.s.s
F2 pups No data No data No data -
(F1 F1 terminated prior F1 terminated F1 terminated F1
dams) to mating prior to mating prior to terminated
mating prior to
mating

Note: n.s.s, no statistically significant; n.d., not disponible.

The gestation period was slightly increased (22.3 days compared to 21.9 days in
controls) in treated animals and the change was statistically significant for the mid and
high dose groups. Adverse effects on reproduction were manifested in high dose animals
as reduced mean number of live and total pups at birth, reduced live birth index,
increased number of stillborn pups and increased stillborn index. Complete pup mortality
was observed in six females of the high dose group. Since the number of corpora lutea
was not recorded in the animals, it is not possible to establish if the reduced total number
of pups born were due to pre or post-implantation losses.

Fertility

There were no statistically significant or clearly dose-related effects on the fertility
parameters. It is noted however that the percentage of abnormal sperm was higher in
treated animals compared to controls but the significance of this finding is unclear. The
DS did not propose or conclude on classification for fertility.

Development

A dose-related delay in vaginal opening and preputial separation was observed in all
treated animals and the delay was statistically significant in the mid and high dose
groups.

There were no treatment related histopathological findings in the stillborn pups or in day
4 culled pups. Changes in the kidney (pale, dilation, cyst) liver (pale) were observed at
day 26 in males and females administered 6250 or 12500 ppm. Moreover, cardiac
enlargement was observed in both sexes of high and mid dose animals; mildly enlarged
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heart in 6/14 males and 6/18 females in the 12500 group and 5/27 males and 4/26
females in the 6250 group (compared to 0 in controls). Small thymus was observed in
2/14 high dose males and 2/18 females.

The number of live pups/litter was decreased in the low dose group at day 4, 14 and 21
due to the complete loss of pups in two litters but there was no effect in the 6250 ppm
animals. Pup body weights were lower in 6250 ppm pups than in controls at birth and
were further reduced throughout the pre-weaning period.

Organ weight analysis showed reduced absolute/relative thymus and brain weights in
males and females administered 6250 ppm (see table below). The macroscopic
examinations of F2 pups at day 21 (weaning) revealed mild to moderate decreased size of
thymus, mild cardiac enlargement, mild renal pallor, mild hepatic pallor and mild
pulmonary pallor in animals of the 6250 ppm group.

Table 16 (RAC): Pathological findings in several generations
DOSE (ppm)
12500 | 6250 | 1000 | 0

Incidences of hydronephrosis

Fo 8m, 2f 7m, 2f 2m,1f 3m

Fi Terminated 10m, 4f 3m, 1f -

Reduced thymus weight (% lower than controls)

Fo not weighed; no histopathological findings

F1 pups (m/f) abs 74/70%, (m/f) abs 58/55% | m, abs 13%, -
rel bw 53/47% rel brain rel bw 39/39% rel m/f rel bw 10/9%

69/64% brain 53/51% m, rel brain 11%

F1 adults | not weighed thymus not weighed not weighed not
atrophy noted in weighed
males/females

F2 pups Not available due to (m/f) abs 50/54%, | m, rel bw 11% -
termination of Fi1 rel bw 37/42%, rel

brain 47/50%

It was proposed as an explanation for the foetal toxicity of silver ions that they can
displace copper ions in ceruloplasmin which transports copper to the foetus.
Ceruloplasmin is the main copper transporter in the blood and it seems to play a role in
the cellular uptake of iron. The concentration is usually elevated during pregnancy and
ceruloplasmin and copper are present in the amniotic fluid and in milk. Analysis of
copper, silver and zinc in homogenates of three whole pups from control, 1000 and 6250
ppm groups showed a general decrease of copper in the treated groups whereas the
levels of silver and zinc were generally increased, which suggest that effects observed in
pups are due to a deficiency of copper, iron or both (see table below).

Table 17 (RAC): Zing, silver and copper levels (mg/kg bw) of F2 Day 4 culled pups
Control 1000 ppm 6250 ppm
males females males females males females
Silver <1 <1 1.04 1.06 1.68 2.2
<1 <1 1.06 <1 1.1 <1
<1 <1 <1 <1 1.07 1.84
Zinc 7.77 10 8.87 8.05 8.65 10.4
6.44 6.31 11.8 6.88 7.32 7.56
8.01 7.62 5.57 5.63 8.8/5 11.9
Copper 2.24 2.18 1.97 1.67 <1.5 1.86
2.07 2.49 2.19 1.61 <1.5 <1.5
2.15 2.72 1.61 1.76 1.96 1.52

Industry has presented several reports arguing that the reported developmental effects
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were indeed secondary to maternal effects related to reduction in copper bioavailability
due to displacement of copper bound to ceruloplasmine.

Comparison with the criteria

The CLH report is succinct in the description of effects of SZZ on fertility paratmeters.
However, RAC agrees with the evaluation of the DS that there were no statistically
significant or clearly dose-related effects on the fertility outcomes.

Regarding adverse effects on or via lactation, results from the two generation studies in
animals provided no clear evidence of adverse effects in the offspring due to transfer of
the substance in the milk or adverse effect on the quality of the milk. Absorption,
metabolism, distribution and excretion studies do not indicate the likelihood that SZZ is
present in potentially toxic levels in breast milk. Therefore, RAC concludes that no
classification for adverse effects effects on or via lactation is warranted.

Regarding adverse effects on development, the classification of a substance as known
human reproductive toxicant in Category 1A is largely based on evidence from humans.
As there is no epidemiological evidence regarding the developmental toxicity of SZZ in
humans, a classification in Category 1A is not appropriate.

RAC is of the opinion that the two-generation study with SZZ provided evidence of
adverse effects. These effects included increased mortality parameters in F: pups at
12500 ppm and 6250 ppm. In addition, reduced pup weight/pup weight gain, significant
dose-related small/reduced weight of the thymus and increased frequency of
hydronephrosis, primarily in treated males and females (with no such finding in female
controls) are considered by RAC to be non-relevant for classification because it is
considered that such effects appeared as a consequence of the repeated dose on pups
and therefore should be addressed as general systemic toxicity in pups rather than as
developmental toxicity. This opinion is supported by the observations that nephrotoxicity
and reduction in thymus weight were also reported in 90-day repeated dose and
combined chronic-carcinogenicity studies. Macroscopic findings included enlarged hearts
in F1 and F2 pups. Cardiac changes were observed in both sexes of high and mid dose F:
pups; mildly enlarged heart in 6/14 males and 6/18 females in 12500 group and 5/27
males and 4/26 females in 6250 group (compared to 0 in controls).

The decreased growth rate of pups was accompanied by developmental delays (time of
preputial separation and vaginal opening). A dose-related delay in the day of vaginal
opening and preputial separation was observed in all treated animals and the delay was
significant in the mid and high dose group. Since the bodyweights were comparable
between treated females and controls on the day of vaginal opening, the delay seems
related to the reduced bodyweights. The bodyweights of 6250 and 12500 ppm males
were reduced by 12,5 and 38% respectively at the time of preputial separation.

According to the CLP guidance, several factors need to be assessed for determining if
adverse effects on reproduction have to be considered (or not) as secondary of maternal
toxicity. Significant and biologically relevant adverse affects are reviewed below:

Mortality: The mortality rate in the study was remarkable. However, for parents it was
more or less restricted to the P males of the high dose group (10%) and F: males of the
6250 ppm group (23%). According to the CLP guidance, maternal mortality greater than
10% is considered excessive and the data for that dose level shall normally not be
considered for further evaluation. The mortality rate in Po females was 0% and the rate in
F1 females of the 6250 ppm group was not higher than observed in Po controls (3.3% or
1/30).
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Bodyweight/bodyweight change: The bodyweight of P dams in the 12500 ppm group was
reduced by 6% on day 20 of gestation and the bodyweight gain was reduced by 16% and
29% during days 0-20 and 14-20 of gestation, respectively. However, adjusting the
mean maternal body weight for foetal weights (calculated as the terminal body weight -
total pup weights (number x mean bw)) as the terminal bodyweights were higher in high
dose dams compared to control dams when the total litter weight was subtracted.
Therefore, the reduced bodyweight gain observed during gestation in 12500 ppm dams
might be due to effects on foetal weight rather than maternal weight.

Clinical evaluations: None of the clinical signs of maternal intoxication listed in the CLP
guidance (i.e. coma, prostration, hyperactivity, loss of righting reflex, ataxia or laboured
breathing) were observed among P or F1 dams during the gestation or lactation periods.

Post-mortem data: Histopathological changes of kidneys and urinary tract were observed
in all treated animals. The effects appeared to be more severe in males based on higher
incidences/severity of chronic interstitial nephritis, calculi and hydronephrosis. The
frequencies were higher in F1 animals compared to P animals, thus the effects appeared
to increase over the generations. A reduced weight of thymus or thymus atrophy was
observed in both adult animals and pups.

A specific mechanism that involves inhibition of copper binding to ceruloplasmin and
consequently a reduced availability of copper, iron or both metals in the foetus/pup is
considered plausible by RAC. Since ceruloplasmin has the same function in humans as in
rodents, the mechanism is considered relevant for humans. RAC concludes that the
mechanistic information does not raise doubts about the relevance of the effect for
humans.

RAC considers the toxicity at the highest concentration too high to be used for
establishing classification in Categoty 1B. However, the enlargement of hearts reported
at the mid dose in F2 pups (5/27 males and 4/26 females) appeared in the presence of
mild maternal toxicity (mainly hydronephrosis and haematological alterations) and cannot
be totally disregarded for classification. This same effect also appeared in F1 pups at the
highest dose (6/14 males and 6/18 females), albeit in the presence of excesive maternal
toxicity. RAC considers these effects on the heart as relevant for classification of SZZ as
toxic to development Cat 2.

In conclusion, RAC considers that SZZ meets the criteria to be classified as Repr.
2; H361d (Suspected of damaging the unborn child) but that classification for
fertility is not warranted.

4.11 Other effects

4.11.1 Non-human information

4.11.1.1 Neurotoxicity

There are no robust studies on neurotoxicity alglaneither for silver zinc zeolite nor for any
other silver containing active substances in tha tase. Information on potential neurotoxicity is
restricted to published case reports (see sectidhX4) and published research.
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Rats: clinical signs indicating effects on behaviourfaty (hypersensitivity to touch, vocalization,
increased activity and aggressive behaviour) wetecdhin the 90 day study among rats
administered 6250 ppm (278/366 mg/kg bw) or a higlese of AgION Antimicrobial Type AK.
However, there were no statistically significarffetiences observed in the neurobehavioral, FOB
or motor activity evaluations performed exceptifmreased touch response in high dose animals
and a few minor statistically significant effeatsthe neurological examinations performed.

Dogs. Head shaking were noted in dogs administered 2%@grbw Antimicrobial Type AK for 90
days but it is not clear if this should be regarded true neurological effect or if this effect dhe
vomiting observed rather is a symptom of a gerdisglomfort of treatment.

In the developmental toxicity study with silvemtaining active substance 1, there were incidences
of sedation in 37% of high dose rats whereas tvere no effects in controls. In some of these
animals, effects such as thinness, watery fecasogienital discharge were also observed thus it is
not clear if this effect should be considered &si@ neurotoxic effect or as a secondary effect.

In the two-generation study performed with silventaining active substance 2, the reflexological
response to stimuli (surface righting reflex, midraghting reflex, startle reflex, pupillary reftg

was examined and no treatment related effects matexl. However, since learning and memory
tests were not included, it is not safe to exclilndé deposition of silver ions in nervous tissues
could adversely affect the nervous system in fetiabddren during development.

Overall, there are no clear indications that sikiac zeolite is a neurotoxic substance. However,
considering that data on neurotoxicity is rathesrpo particular with respect to learning and
memory, effects on the nervous system cannot beded based on the information available.

4.11.1.2 Immunotoxicity

No data available.

4.11.1.3 Specific investigations: other studies

The dossier contains two different studies to askithe data requirement on mechanistic studies.
The aim of the first study was to give a betteramthnding of the effects of copper and silver on
bacteria and viruses at the molecular level. While study provides some information regarding
the mode of action, the relevance of this inforerafor an understanding of the effects observed in
toxicological studies is considered to be low. $heond study is an in vitro experiment performed
to determine the role of thiol modification in ®ivinduced toxicity of freshly isolated hepatocytes
The authors demonstrated that a time and conciemtrdépendent cell damage occurred along with
a decrease in intracellular soluble thiols andliperoxidation in hepatocytes isolated from male
Wistar rats exposed to silver nitrate and silvetdte. Since treatment with radical scavengers
delayed but did not protect from cytotoxicity, sitwcytotoxicity does not seem to be mediated by
lipid peroxidation. The thiol reducing agent dittiotol had protective effects whereas the
glutathione depleting agent diethylmaleate potésdigilver toxicity. Based on these findings,
silver was considered to cause toxic effects imegitocytes by disturbing the cellular thiol
homeostasis. A reduced thiol pool could reduceatiity to cope with oxidative stress.
Nevertheless, none of these studies were perfomtadsilver zinc zeolite and they do not address
the major adverse effects (i.e., pigmentationrghaos, histopathological changes in the kidneys,
reducedthymus, anemia, late foetal deaths, redueedirth index and pup survival) observed in
the toxicological studies with silver zinc zeolite:
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4.11.1.4 Human information

There are no case reports on silver zinc zeoldkided in the dossier. However, there are several
case reports describing effects in humans expasether silver substances. Since at least some of
the effects observed (e.g. argyria, neurotoxitityney effects etc) are observed also in animal
studies with silver zinc zeolite, there is reasmassume that effects could be linked to the silver
ion and thus be of relevance for silver zinc zeolit

According to a pesticide re-registration documentsilver prepared by US EPA (1992), excessive
industrial and/or medicinal exposures to silveréhbeen associated with arteriosclerosis and
lesions of the lungs and kidneys. Exposure to itr@iglusts containing high levels of silver nigrat
and/or silver oxide may cause breathing probleorsy nd throat infections and abdominal pain.
Skin contact with certain silver compounds may eamdd allergic reactions such as rash, swelling
and inflammation in sensitive people (6.12.2(02)).

A document on silver prepared by US EPA Integr&esk Information System (IRIS) (6.12.2(03)
refers to a publication by Gaul and Staud (193ppreng 70 cases of generalized argyria following
organic and colloidal silver medication, includibg cases of generalized argyria receiving
intravenous silver arsphenamine injection therdjme authors concluded that argyria may become
clinically apparent after a total accumulated dose of approximately 8 g of silver arsphenamine.
The document states that the authors of a bootezhtiArgyria, The Pharmacology of Silver"
reached the conclusion that a total accumulativedbse of 8 g silver arsphenamine is the limit
beyond which argyria may develop (Hill and Pillsput939). However, since the body
accumulates silver throughout life, they considetddeoretically possible that amounts less than
this (for example, 4 g silver arsphenamine) canltés argyria. Therefore, based on cases
presented in the study, the lowest i.v. dose respih argyria in one patient, 1 g metallic silver
(calculated as 4 g silver arsphenamine x 0.23f(dwion of silver in silver arsphenamine)) was
considered to be a minimal effect level.

Another reference included is Blumberg and Car&g4) who reported argyria in an emaciated
chronically ill (more than 15 years) 33-year-oldhide (32.7 kg) who had ingested capsules
containing 16 mg silver nitrate three times a degr@ period of 1 year (about 30 mg silver/day)
for alternate periods of 2 weeks. The authors ntitatithis marked argyremia was striking because
even in cases of documented argyria, blood sikxgls are not generally elevated to the extent
observed (0.5 mg/L). Normal levels for argyremitigrats were reported to range from not detected
to 0.005 mg Ag/l blood. Heavy traces of silverhe skin, moderate amounts in the urine and feces,
and trace amounts in the saliva were reportednmptes tested 3 months after ingestion of the
capsules was stopped. However, despite the marggteania and detection of silver in the skin,
the argyria at 3 months was quite mild. No obvidask pigmentation was seen other than gingival
lines which are considered to be characteristib@first signs of argyria. The authors suggested
that this may have been the case because the wwasanot exposed to strong light during the
period of silver treatment. The US EPA concludes this study is not suitable to serve as the basis
for a quantitative risk assessment of silver beediLis a clinical report for a single patient with
compromised health. Furthermore, the actual amoiusitver ingested is based on the patient's
recollection and cannot be accurately determined.

The last case referred to in the IRIS documentrepsrted by East et al. (1980) and is also
presented in 6.12.2(04). The article describesraxglfagnosed in a 47-year previously healthy
woman (58.6 kg) who had taken excessively largedwses of anti-smoking lozenges containing
silver acetate over a period of 2.5 years. No mfdtion was provided as to the actual amount of
silver ingested. Symptoms of argyria appeared #ftefirst 6 months of exposure. Based on whole
body neutron activation analysis, the total bodsdbua of silver in this female was estimated to be
6.4 (plus or minus 2) g. Both the total body burded concentration of silver in the skin were
estimated to be 8000 times higher than normal.deparate 30-week experiment, the same subject
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retained 18% of a single dose of orally-administesiéver, a retention level much higher than that
reported by other investigators. East et al. (1@&@) other studies on this particular anti-smgkin
formulation (on the market since 1973) which den@ted that "within the limits of experimental
error, no silver is retained after oral administnat' The authors conclude that this may not hold
true for excessive intakes like that ingested Iy itidividual.

The US EPA concludes that the study is not suitabierve as the basis for a quantitative risk
assessment.

The article presented in 6.12.2(05) describes a wéh clinical signs such as taste and smell
disorders, vertigo and hypaesthesia in a patiettubed a stick of silver nitrate (containing 053
AgNO3) daily over a nine year period in order &atrthe oral mucosa. The authors concluded that
the affinity of silver for membrane and neuronalistures and the deposition of insoluble silver
following extended high exposure on a daily basid induced progression of the clinical condition
of this patient.

Two other case reports describing neurotoxic effaceé discussed in the document submitted for
6.8.1(07). According to this document, Sudmann ) 9ths reported a case where a patient with
silver-impregnated bone cement developed seriousolagical deficits five years after
implantation. Two years after removal of the boament, the patient partially recovered from
grave muscle paralysis.

The second case report states that convulsiverssipgcurred in a woman ingesting 20 mg daily
for 40 years. These seizures abated when sihvakenwas stopped. With only limited information
available, it is difficult to assess the relevantéhese case reports for the endpoint neurotgxicit

A different case report described blue-gray dis@ilon of skin in a 58 year old man who had
treated himself with a colloidal silver solutiorattwas made at home using a 38000Volt generator,
100% pure silver coins and distilled water (6.126)). The man drank 8 fluid ounces (~2.4 dl)
every hour from 8 AM to 8 PM for four days withany intake of any other food or beverages.
Four weeks after self-treatment, a bluish appe&rémthe oral mucosa that progressed to involve
the face, trunk and extremities appeared. Exanoinatf the patient revealed a diffuse blue-grey
coloration of the skin which was most pronouncethasun-exposed areas of forearm, hands, face,
neck and the “V” of the chest. Discoloration wasoahoted in the lunulae, sclera, and conjunctivae
of the eyes and spotty blue macules were evidetit®@oral mucosa of the soft palate.
Histopathological examinations of biopsies from fibiearm revealed fine, minute, round,
brown/black granules deposited primarily in thedmsnt membrane around the eccrine glands and
to a lesser extent in the fibrous sheath of the-gabaceous units, pilo-erector muscles, dermal
elastic fibres and arteriolar walls.

The increased discoloration in the sun exposed isa&xplained by the combined effect of sun-
induced reduction of colorless silver compoundslémental silver and an increased melanin
production due to silver stimulated melanocyte $ymase activity.

A case of fatal renal and hepatic failure is ddwatiin 6.12.2(07). The article describes the course
of disease in a patient that underwent silver tatnastillation in the renal pelvis for treatmenit o
chyluria. Since the instillation was completed aeparate hospital, the authors could not confirm
the dose administered to this patient. Within 2dre®f dosing the patient developed severe renal
and hepatic failure despite given N-acetyl cyst@éingew of acute toxic hepatitis and placed on
haemodialysis for renal failure. The case wash&rrtomplicated by development of epistaxis that
required post-operative ventilation support. Altbuhe patients’ general condition and liver
function tests improved by the type of dialys ugbkd,patient died from cardiorespiratory arrest
(probably caused by pulmonary embolism or aspingpioeumonia) approximately 48 hours after
extubation and beginning oral feeding.

A summary of the toxicity of silver has been pregbfor the Oak Ridge Reservation
Environmental Restoration Program and this docurhastbeen submitted for several sections of
the dossier. It is stated in the document thatdesstases of localised or generalised forms of

130



argyria, accidental or intentional ingestion ofjidoses of silver nitrate caused corrosive damage
to the gastrointestinal tract, abdominal pain,rtiea, vomiting, shock, convulsions and death. The
estimated fatal dose of silver nitrate>i4 0g, but recoveries have been reported followmggstion

of larger doses. Acute irritation of the respirgtoact can occur from inhalation of silver nitrate
dust, but generally only at concentrations thatlpoe argyria. One case report described severe
respiratory effects in a worker who had becom#4lhours after working with molten silver ingots.
In a study referred to (Rosenman 1979), 30 worken® exposed to silver nitrate and silver oxide
dusts for periods of less than one year to grehater ten years. Twenty five individuals experienced
respiratory irritation (sneezing, stuffiness, rurginose or sore throat) at some time during their
employment. Twenty of thirty workers reported cougfy wheezing, chest tightness and abdominal
pain; the latter finding was closely correlatednabtood silver levels. Granular silver-containing
deposits, observed in the conjunctiva and corn€®(3F0 workers, correlated with duration of
employment. Some of the workers reported decreaiggd vision. The eight hour time weighted
average exposure (determined 4 months prior tettiety) was in the range 0.039 to 0.378 mg
silver/m3 for this subpopulation. Decreased nighiton was also reported in a group of workers
manufacturing metal silver powder (Rosenman €1287). Increased excretion of the renal enzyme
N-acetyl$-D-glucosaminidase and decreased creatinine cleaiseen in these workers may
indicate an impaired kidney function however sititee same workers were exposed to cadmium
which is a known nephrotoxin, the effect cannotwaiértainty be ascribed to silver.

Chronic exposure to silver for reclamation workexposed to silver and insoluble silver
compounds, revealed conjunctival and corneal aaggrR1 and 25% of the workers respectively.
Many also exhibited internal nasal-septal pigmeommatExamination of liver enzyme levels for
silver-exposed and non-exposed workers revealeaigmificant differences.

Ocular damage has been reported from applicatisolations containing >2% silver nitrate.
Corneal opacification may be so severe as to dalus#ness. Application of silver nitrate to

gingival may result in necrotizing ulcerative givitjis. The document further states that case
histories indicate that dermal exposure to silvesilwer compounds for extended periods can lead
to generalised skin discoloration and that mildraiic responses attributed to dermal contact with
silver or silver compounds have been reported (8(08)).

A risk benefit assessment of silver products fodived indications was performed by the US Food
and Drug Administration (6.12.5(01)). It is statadhe article that burn treatment with silver at&r
can cause methemoglobinemia, hydrochloridemia, gfvemia and eschars that adhere to
dressings. Silver suladiazine used to replacersiliteate in this type of treatment may cause
leucopenia and nephrotic syndrome rarely. It alates that there is a potential risk for the
developing fetus when pregnant women use silvetymts. The results of a case-control
epidemiology study suggested (after adjustmentdofounding factors) some association between
maternal exposures to 0.001 mg/L of silver in dngkwater and some increase in fetal
developmental anomalies (ear, face and neck). Hewéwe authors of the epidemiologic study
recognized that there are inferential limitatiom®pidemiologic studies and that further reseasch i
needed to explore these findings.

The authors of the risk-benefit assessment condltiti the lack of established effectiveness and
potential toxicity of these products should be eagired. The risk was considered to exceed the
unsubstantiated benefit for over the counter sibamtaining products.

Argyria is a permanent discoloration of skin andasp antidote treatment (such as depigmentation
creams, hydroquinone, dermal abrasion or chelatierapy with British antilewisite or D-
penicillamnine) appears to be without effect (2(26).
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4.11.2 Summary and discussion

Clinical signs of neurotoxicity were observed im@oanimal studies with silver zinc zeolite and
have been reported in humans exposed to diffelert substances. However, the animals
exhibiting such symptoms also suffered from othfots thus it is difficult to conclude that
symptoms do result from primary effects on the oasvsystem rather than from general toxicity.
Likewise, it is not possible to conclude on thenogaxic potential of silver zinc zeolite based on
human case reports since these are poorly desaiimkedsually involve high exposure levels.
There were no data available indicating that o#ffects in studies with silver zinc zeolite
(pigmentation, kidney effects, developmental effesit) result from species specific mechanisms.
It must therefore be assumed that similar effeatdccoccur also in humans.

4.11.3 Comparison with criteria

Not relevant

4.11.4 Conclusions on classification and labelling

Not relevant

RAC evaluation of aspiration toxicity

Summary of the Dossier Submitter’s proposal

The DS proposes no classification on the basis of the absence of reliable information in
humans and the total absence of information in animals.

Comments received during public consultation

No comments were received during public consultation on this hazard class.
Assessment and comparison with the classification criteria

RAC agrees with DS and do not support classification for aspiration toxicity

because with the available information it is not possible to assess if SZZ would meet the
criteria for classification.

) ENVIRONMENTAL HAZARD ASSESSMENT

Silver zinc zeolite is an inorganic substance dairtg the metals silver and zinc, and as such it
could be seen as falling into the category of nsedald metal compounds, for which a specific
classification scheme is available for environmehgéaards according to the CLP guidance chapter
IV.5. However, the results from a T/D protocol irder to classify the substance according to the
CLP strategy are not available. The zeolite palttremain insoluble, whereas metal ions are
released more or less, highly depending on the ositipn of the medium. Silver zinc zeolite could
be regarded as poorly or readily soluble, dependimthe availability of counter ions for ion
exchange or organic matter, which will captureaséa metal ions (see chapter 5.1.3).
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5.1 Degradation

Silver zinc zeolite is a purely inorganic compledas stated in CLP Annex | section 4.1.2.10.1,
for metals and inorganic compounds, the concegdegfadability as applied to organic compounds
has limited or no meaning.

However, silver zinc zeolite will dissociate in tivater compartment to release its constituents in
form of silver-ions, zinc-ions and other non-harasi positively charged ions and the insoluble
aluminium silicate (zeolite) complex. The rate &fstlution of silver and zinc is dependent on the
conditions (pH, temperature, ion-strength, redoleptial and organic matter content) of the
receiving water and also on the loading of theesikinc zeolite to the water. Available data on
silver and zinc release from silver zinc zeolitel@nenvironmentally relevant conditions are
summarized in Table 29 below.

The environmentally relevant silver and zinc ionl then undergo speciation in the water
compartment. A lot of information is available frahe public domain on the speciation of silver
and zinc in the water compartment but this is moiscdered relevant for the environmental hazard
assessment (see chapter 5.4).

Table 29: Summary of relevant information on degraation

Method Results Remarks Reference
OPPTS Silver and zinc dissolution (filtered solutions) The dissolution is higher at lower pH| Doc IlIA
860.7840 | of AgION Antimicrobial Type AJ at a loading| due to the ion-exchange with"H 3.5-01
(flask of 10 mg/mL in distilled water (pH adjusted Bussey,
method with nitric acid or sodium hydroxide): The zinc dissolution is higher than tha{2001)
testing up for silver
to 37 days) | Silver (max conc., AAS)

pH 5: 9.2 mg/l (after 29 days)

pH 7: 2.9 mg/l (after 11 days)

pH 9: 0.2 mg/l (after 35 days)

Zinc (max conc., AAS)

pH 5: 467 mg/l (after 37 days)

pH 7: 51 mg/l (after 37 days)

pH 9: 0.5 mg/l (after 17 days)
OECD 105 | Silver dissolution (filtered solutions) of Doc IlIA
(flask Irgaguard B800O0 at a loading of 2 mg/mL in 3.5-01
method, 3 | buffered solutions: Meinerling
days) and

Silver (max conc., AAS) Herrmann,

pH 5 (phthalate buffer): 23.9 mg/l (2007)

pH 7 (phosphate buffer): 0.02 mg/l

pH 9 (borate buffer): 0.17 mg/l
In-house AgION Antimicrobial Type AJ anirgaguard | Due to the poor buering capacity o | B3.5-04 (in
method B502i (loading corresponding to a max releaséhe solutions there was no significanf Document
(silver of 50 mg/L silver). Silver determination by | difference of the measured pH of the| IlI-A)
release) ICP-OES (filtered solutions). Testing in acidit pH 6 and pH 9 solutions (it could be | O’Connor

(nominal pH 6; poor buffering) and alkaline | seen as one data set) and Woolley,

(nominal pH 9, poor buffering) hard synthetig (2010)

water (100 mg/L CaS£and MgSQ) The silver release is consistently low

for both materials under the conditions
AgION Antimicrobial Type AK used.
Silver (% of theoretical max)
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Method Results Remarks Reference

NominalpH 6, 20°C: The data is conlemented with tat
1.60% (3 h) presented for physiological conditions
1.67% (6 h) (phosphate buffer, 37°C, pH 4 and pH
1.84% (12 h) 8) in Table 9 (phys.chem). Even
1.86% (18 h) though not directly relevant to
1.92% (24 h) environmental conditions it indicates|a
1.96% (72 h) significantly higher silver release at
2.29% (168 h) low pH (max ~40% at pH 4; max 20%
Nominal pH 9, 20°C: at pH 8).
1.48% (3 h)
1.50% (6 h) This means that for environmental
1.56% (12 h) conditions a higher silver release may
1.65% (18 h) occur for acidic conditions than shown
1.69% (24 h) by the data presented here.
1.87% (72 h)
2.11% (168 h) Under environmental conditions and|in
biological test media, the release of
Irgaguard B502i silver ions will be increased by the
Silver (% of theoretical max) presence of organic matter, to which
Nominal pH 6, 20°C: the silver ions will adsorb (see chapter
<0.02% (3 h) 5.2.1)

0.04% (6 h)
0.03% (12 h)
0.05% (18 h)
0.04% (24 h)
0.06% (72 h)
0.13% (168 h)
Nominal pH 9, 20°C:
0.03% (3 h)
0.03% (6 h)
0.01% (12 h)
0.02% (18 h)
0.07% (24 h)
0.06% (72 h)
0.12% (168 h)

5.1.1 Stability
Hydrolysis

Silver zinc zeolite is an inorganic compound thasdciates in water as outlined in Section 5.1
above, but it does not have any chemical bondsepimhydrolysis. Hence, hydrolysis is not
considered a relevant pathway.

Photolysis

There is no quantitative data available for the@# of photolysis processes on silver zinc zenlite
water. However, photo-reduction and photo-oxidatiay affect the rate at which silver and zinc-
ions (and other non-hazardous ions) are releasettiie complex and the speciation of these ions
in the water compartment. However, photolysis psees are not considered relevant for the
environmental hazard assessment of silver zingteesd such.
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5.1.2 Biodegradation

Silver zinc zeolite is an inorganic substance. Adow to CLP Annex | section 4.1.2.10.1, for
metals and inorganic compounds, the concept ofadiedpility as applied to organic compounds has
limited or no meaning. Methods for the determinatd biodegradability are not applicable to
inorganic substances. Therefore biodegradationtisensidered a relevant pathway.

5.1.3 Summary and discussion of degradation

Silver zinc zeolite is an inorganic substance thifitundergo dissociation in the water compartment
to release its constituents in form of silver-iorigc-ions and other non-hazardous positively
charged ions and the insoluble aluminium silicaeo(ite) complex. The rate of dissolution of

silver and zinc is dependent on the conditions ¢ehhperature, ion-strength, redox potential and
organic matter content) of the receiving water alsd on the loading of the silver zinc zeolite to
the water. The environmentally relevant silver- aimt-ions will undergo further speciation in the
water compartment but as elements they will notaldg Photolysis processes may affect the rate
of release of silver and zinc in water and the sgbent speciation of these elements in the water
compartment but these processes are not considges@nt for the environmental hazard
assessment of silver zinc zeolite as such.

As silver zinc zeolite is an inorganic compound;, tarm biodegradation has no meaning.

In conclusion, since the environmentally relevamstituents of silver zinc zeolite (i.e. silver and
zinc-ions) are elements and cannot degrade, silmerzeolite must be considered not readily or
rapidly degradable.

5.1.4 Adsorption/Desorption

No data are available for the adsorption of sikiac zeolite as such. As stated in Section 5.1
above, silver zinc zeolite will dissociate into ¢snstituents in water to release the environmpntal
relevant silver- and zinc-ions. A lot of informatics available from the public domain on the
adsorption/desorption of silver and zinc. Data artipon coefficients of silver and zinc used ieth
Competent Authority Report (CAR) for silver zincokige under the Biocide directive and the
European Union Risk Assessment Report (RAR) on iiatal respectively indicate that these
elements readily adsorb to particulate matter {@ele 30).
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Table 30: Summary of partition coefficients for siVer and zinc used in EU risk assessments

Element | Compartment Mean Kq (L/kg) used in risk assessmel Reference
Silver Soil/soil water 398.11 Doc IlIA
A7.1.2.3-01
Suspended matter/wa 158500 Allison and Allison, (2005)
Zinc Suspended matter/water 110000 EU RAR on zinc
JRC (2010)
Sediment/water 73000

5.1.5 Volatilisation

Silver zinc zeolite is an inorganic compound withigh melting point (>350°C) and volatilisation
is therefore not relevant.

5.2 Environmental distribution

No data are available for silver zinc zeolite ashsd’ he main route to the water compartment for
the usage envisaged is via STP. As outlined irsfivér zinc zeolite will dissociate into its
constituents in water to release the environmentalevant silver- and zinc-ions. As indicated by
the partition coefficients in Section 5.2.1 abasit/er and zinc readily adsorb to particulate nratte
and the efficiencies of the STPs for removing silved zinc from the water fraction through
precipitation are thus very high.

In the Competent Authority Report (CAR) for silanc zeolite under the Biocide directive, data
from the public domain (Doc 111-A7.1.2.2.1-06, Sbaeét al 1998) indicates removal coefficients of
94-99% for silver with a mean of 97.5%. For th& assessment in the CAR for silver zinc zeolite a
removal coefficient of 91%, based on Swedish moimitpdata, was used for silver as a worst case
input for the predicted environmental concentrationthe receiving water compartment.

In the European Union Risk Assessment Report (R#&R3inc metal (JRC, 2010) removal
coefficients for the STPs in the range of 90-99&%oreported.

5.3 Aquatic Bioaccumulation

BioconcentrationFor the inorganic compound silver zinc zeolites BCF concept is not

applicable. Furthermore, it is unlikely that thisoluble high molecular weight compound is
passing biological membranes. However, silver nc may be released into the water and taken up
by organisms through ion transport channels.

Bioaccumulationlt is possible that suspended particles of thmmmund are taken up via ingestion,
especially by particle filtrating organisms. In t@strointestinal tract, the compound itself iljk

not passing into the body, but counter ions suctirasor silver ions may be released and enter the
organisms. Especially in the case of particle-igadilver ions, the major route of uptake is via
ingestion of silver associated to organic particles

Standard tests such as OECD 305 are not applit@bheetals or other inorganics compounds. A
large body of published literature exists conceagrbiioaccumulation of metals. Uptake is species
specific and controlled by physiological mechanisitserefore, a generalised conclusion about the
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bioaccumulation potential of silver is not possil$eme groups like algae or small crustaceans can
accumulate silver to very high levels.

As far as it can be generalised, it appears tehttfave physiological mechanisms to keep silver
levels low, whereas in invertebrates storage wésiin metabolically unavailable forms is a means
of detoxification. Therefore, even if taken up,rthes no general correlation between the body
burden and the toxicity of silver.

In the course of the risk evaluation under Bioaldective and —regulation literature surveys were
carried out for bioaccumulation and biomagnificataf silver, which are attached to this CLP
report instead of studies or test reports.

Annex I: Literature reviews regarding aquatic bmaaulation and —magnification of silver

a) Review prepared by RMS Sweden under the Reviewr&nmoge of the Biocide Directive
98/8/EC, Draft May 2012

b) Position paper submitted by the applicant for sikiac zeolite (European Silver Task Force
via TSGE) under the Review Programme of the Biofdective 98/8/EC, Draft May 2012

5.4 Aguatic toxicity and classification of silver zinczeolite

Silver zinc zeolites are metal compounds, but #reynot silver salts. Instead of dissolution, ions
are released in aqueous media from an insolubléeematrix. The ecotoxicity tests measure the
toxicity of the ions released. The released ammurglated to the loading rate, and hence toxicity
of the entire compound.

The released amount of silver and zinc ions, whighconsidered to be the ecotoxicologically
relevant constituents of silver zinc zeolite, datsean the composition and pH of the test medium
and the presence of organic material (see chagigr 5

The reasonably expected uses of silver zinc zemléeelated to incorporation of the compound
into coatings and polymers that are formed intalsatdticles. These articles are used in situations
where contact with water may result in releasééodrain. Therefore the likely route of entry of
silver zinc zeolites into the aquatic environmentia the sewage system. Silver zinc zeolite, thus,
is unlikely to enter water bodies in its originaheposition (i.e. silver and zinc adsorbed to zedlit
The different components will have different fates.

The zeolite part is likely to remain in the polynmeatrix, whereas the counter ions to the negatively
charged zeolite are released into water. Oncesedketo the sewage system, if so in small
amounts, the zeolite may adsorb other metal ioagabte in the sewage treatment process.
Therefore, fate and ecotoxicological effect studiesducted on the original silver zinc zeolite are
of low relevance. In the course of the risk evabratinder Biocide directive and -regulation the
components were evaluated separately (zeoliteersim and zinc ion). Environmental hazards of
zeolites were not addressed in detail, due to égigible contribution from biocidal zeolites as
compared to the overall release of zeolites intoetfjuatic environment, which is dominated by
laundry detergents. Information about environmehgalard of zeolites is available in two reports
prepared by the HERA project, sponsored by indussspociations. The HERA report from 2004

14 HERA 2004. Human & Environmental Risk Assessmeningredients of European household cleaning prisduc
Zeolite A, Version 3.0, January, 2004,

137



and 200% did not identify environmental risks from the udezeolites in household detergents.
The most sensitive aquatic toxicity endpoint isdlgae (NOEC = 15.5 mg/l derived for zeolite X),
which is above the solubility limit. Consideringetinuch higher toxicity of dissolved silver, further
information on the environmental hazards of zesligenot relevant.

The environmentally relevant released ions are aimtsilver. Silver is considered the most
relevant, because organisms are considerably reasstive to dissolved silver than to dissolved
zinc throughout all studied taxonomic groups (sdxet 32). Only environmental risk connected
with dissolved silver was assessed in the CARvBhres for zinc it is referred to the RAR for zinc
metal (European Union Risk Assessment Report 20A&: 7440-66-6; EINECS No: 231-175-3;
ZINC METAL).

Table 32: Comparison of toxicity values for silverand zinc

Taxonomic group Zinc Silver
European Union Risk Assessment This CLH report

acute

Fistk LCso=140pg Zn/L LCso=2.3ugAg/L
Thymallus arcticus Pimephales promelas

Invertebrate LCso=80pg Zn/L LCs0=0.2z pgAg/L
Ceriodaphnia dubia Daphnia magna

Algea EGo = 136ug Zn/L EGCso = 4 ng/Ag/L
Pseudokirchneriella subcapitata Pseudokirchneriella subcapitata

chronic

Fish NOEC = 44ug Zn/L NOEC = 0.02 ug Ag/L
Jordanella floridae Oncorhynchus mykiss

Invertebrate NOEC = 37ug Zn/L NOEC =0.5Z pgAg/L
Ceriodaphnia dubia Ceriodaphnia dubia

Algea NOEC = 17ug Zn/L NOEC =0.7E ug Ag/L
Pseudokirchneriella subcapitata Pseudokirchneriella subcapitata

For the purpose of this classification, it is asedrthat the silver ion is the ecotoxicologicallysho
relevant ion released from the zeolite. Thus, theatic hazard is assessed based on results from
ecotoxicity test with soluble silver salts.

5.4.1 Agquatic toxicity of silver zinc zeolite

Remark: The results from toxicity tests with th@Mitompound will not be used for classification.
They are presented here for information only.

http://lwww.heraproject.com/files/8-F-BES8D7CFF-A80820-23F16E4B786891E8.pdf

15 HERA 2995. Zeolites A, P and X. Supplement toHERA report on the Environmental Risk Assessmerzaiflite
A. Edition 1.0, September 2005, http://www.heragcbjcom/files/25-E-ZeoliteAPX_Sept%202005.pdf
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Table 31: Summary of relevant information on aquatt toxicity of silver zinc zeolite.
Only studies that are sufficiently reliable are presented here. More studies are presented in the Commgent
Authority report.

Method Results Remarks | Reference
Fish
Brachydanio rerio 96h LCso = 0.5 mg/L 1B 7.7.1.1-01 (Ciba/BASF)

US EPA Pesticide Assessment Guideline | (loading rate)
Subdivision E, 72-1

Zeolite type: IRGAGUARD 8000 (3.8%
silver, 6.6%.zinc)

Oncorhynchus myki 96h LCso=16.9 mg/L B 7.7.1.1-01
Zeolite type: AK10D (4.9% silver, 13.0% zincNOEC = 5.6 mg/L (Sciessent/AgION)
(wiw)) LOEC = 10 mg/L (loading

rate)

Crustacea: no reliable data available

Algae

Pseudokirchneriella subcapitata 48h EbGo = 39 mg/L 1B 7.7.1.1-03 (Ciba/BASF)
OECD 201 (1984) NOEC = 10 mg/L

Zeolite type: IRGAGUARD B 8000 (3.8% | LOEC =20 mg/L (loading

silver, 6.6%.zinc) rate)

5.4.1.1 Short-term toxicity to fish
CIB/BASF IlIB 7.7.1.1-01 (OECD 203 guideline study)

The applicant submitted an acute toxicity test vzghra fish using zeolite type IRGAGUARD
B8000. Based on the loading rate of the substan®6h LGo = 0.5 mg/L was determined. Silver
concentrations in the test medium could not berdeted with sufficient precision. The test
medium contained high amounts (up to 88 ug/L) n€zmost probably contributing to the toxicity.
The zinc was apparently not released from the teeblit present in the medium itself, because it
was found in approximately equal amounts in tharoband all test media.

AgION/Sciessent IlIB 7.7.1.1-01 (OECD 203 guidetinely)

The applicant submitted an acute toxicity test watimbow trout using zeolite type AK10D. Based
on the loading rate of the substance, 96B0l=C16.9 mg/L, NOEC = 5.6 mg/L, LOEC = 10 mg/L.

Silver concentrations in the test medium were megsurhere was no dose-response relation
between dissolved silver and mortality. The highissolved silver level was 18 ug/L measured at
the LOEC level. Zinc levels, both total and dissdl, were proportional to zeolite concentrations.
The dissolved zinc concentration at thesg [@vel was estimated to be 213 pg/L, and most fogba
contributing to the toxicity.

5.4.1.2 Long-term toxicity to fish

No data available
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5.4.1.3 Short-term toxicity to aquatic invertebrates

No reliable data available

5.4.1.4 Long-term toxicity to aquatic invertebrates

No data available

5.4.1.5 Algae and aquatic plants
Ciba/BASF 111B 7.7.1.1-03

The lowest 72-h §so for toxicity onDesmodesmus subspicatuas calculated to be 39 mg/L
based on loading rate. The NOEC value was 10 mgdL®EC value was 20 mg/L.

The lowest — more relevant - 72-F0g for toxicity onDesmodesmus subspicatiznot be
determined because concentrations on the uppesfehd range were not tested (i.e. not
concentration showing close to 100% inhibition)eTHMOEC value was 20 mg/L and LOEC value
was 40 mg/L.

5.4.1.6 Other aquatic organisms (including sediment)

No data available

5.5 Aquatic toxicity and classification based on disswkd silver ions

The CLP classification strategy 1V.5.3.1 for regdibluble compounds proposes: “Where the acute
ERVeompoundiS less than or equal to 1 mg/l, considerationtrbaggiven to the data available on the
rate and extent to which these ions can be gemehiata the metal compound. Such data, to be
valid and useable should have been generated t&nyD protocol.” T/D protocol data are not
available for silver zinc zeolite. With regard taased silver ions, silver zinc zeolite could be
regarded as being readily soluble, which is in \iriln CLP guidance chapter 1V.5, i.e. there are no
clear data of sufficient validity to show that tin@ensformation to metal ions will not occur.

In the release study (see chapter 1.3) up to 238dvefr was released during 168h (pH 8, 37°C,
phosphate buffer). In a long-term biological téstan reasonably be assumed that a large pareof th
silver ions have been released during the testy(Meloretically; long-term tests with silver-zinc
zeolites are not available). The release is enlthduae to the presence of organic matter in the test
system. In an acute toxicity test with zebra fising zeolite type IRGAGUARD B8000, silver in
solution amounts to around 70 % of the nominaksiboncentration at test start, and after 96h to
around 24% (l11B silver zinc zeolite CIBA 7.7.1.10

The maximum content of silver in zeolite is 6% (g#ntity in chapter 1.1), which is the value used
to re-calculate ecotoxicity results to silver zaeolite.
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Table 33: Acute toxicity of silver to aquatic orgatsms.
Data normalised to silver and re-calculated for siter zinc zeolite (SSZ).

Species Substance tested | Exposure | Effect LC/ECso | Recalculated | Reference

time [MgAg/L] | value

[days] [mg/L]
Fish . 35 A 7.4.1.1-01
Oncorhynchus mykiss AgNOs 96h Mortality dissolved 0.058 Nebeker 1983
Fish . 2.3 A 7.4.1.1-01
Pimephales promelas AgNOs 96h Mortality dissolved 0.038 Nebeker 1983
Fish . 2.3 1A 7.4.1.1-02
Pimephales promelas AgNOs 96h Mortality dissolved 0.038 Erickson 1998

IIA 7.4.1.2-03

Crustacea AgNOs 48h Mortality | 9:22 0.0037 Bianchini et al.
Daphnia magna dissolved 2002
Crustacea . 0.25 A 7.4.1.2-01,
Daphnia magna AgNOs 48h Mortality dissolved 0.0042 Nebeker 1983
Crustacea . 0.52 A 7.4.1.2-02,
Daphnia magna AgNOs 48h Mortality dissolved 0.0087 Erickson 1998
Algae
Peeudokirchneriella | HC1ON L | 72n crowth | 49 0.067 A 7.4.1.3-02
subcapitata
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Table 34: Chronic toxicity of silver to aquatic organisms.
Data normalised to silver and re-calculated for siter zinc zeolite (SSZ2).

Exposure Recalculated
Species tSutt)s:jance time Effect POE\C/L] value Reference
esle [days] HOAg [mg/L]
Fish 0.15 743201
Oncorhynchus mykiss | AgNOs 60d Mortality ; 0.00225 o
dissolved Nebeker
Embryo and larvae
1983
Fish AONEs 0.02 %3 201
Oncorhynchus mykiss 60d Growth ; 0.00033 o
Embryo and larvae dissolved Nebeker
1983
AgNO3 MA
Crustacea 21d Survival and 0.7 0.012 7.4.3.4
Daphnia magna reproduction dissolved ’ Nebeker
1983
Crustacea AgNOs 10d Survival and 0.8 0.013 Rodgers et
Daphnia magna reproduction dissolved ) al. 1997
Crustacea AgNOs 10d Survival and 0.53 0.0088 Rodgers et
Ceriodaphnia dubia reproduction dissolved ) al. 1997
Crustacea AgNOs 10d Survival and 4.0 0.067 Rodgers et
Hyalédlla azteca reproduction dissolved ) al. 1997
Insecta AgNOs 10d Survival and 125 208 Rodgers et
Chironomus tentans reproduction dissolved ’ al. 1997
AgCl on
Algae LI
Pseudokirchneridla g'gan_lgm 72h Growth rate 0'75| 0.0125 A
subcapitata ioxide total 7.4.1.3-02
(Ag 15%)

5.5.1.1 Short-term toxicity to fish
I1IA 7.4.1.1-01 Nebeker 1983 (Published peer-reviezd research)

A series of acute toxicity studies, both flow-thgbuand static were conducted using silver nitrate
employing fathead minnow and steelhead and rainbowt as test organisms. Toxicity results are
based on the measured total silver concentratibtieedest media. Dissolved silver concentration
(<0.45mm) has been determined at least once im#rgioned study. The article states that 59% of
the silver was lost after well water was filter&ing this information, a NOEC of 0.058 Ag/L can
be estimated for fathead minnow, and a NOEC of ®|0§/L can be estimated for steelhead
/rainbow trout (re-calculated to silver zinc zesit

1A 7.4.1.1-02 Erickson 1998 (Published peer-reviged research)

A series of studies conducted with fathead minniowestigated the effect of manipulating water
hardness, pH and alkalinity, and organic carbom. difects of adding sodium sulfate and sodium
chloride were determined. Finally, the effect oéiag the test media and use of natural versus
laboratory test media were investigated. The amxteity of silver to juvenile fathead minnows
was substantially reduced by increasing hardnettstive addition of calcium and magnesium
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sulfate, and by increasing dissolved organic caxhkitimthe addition of humic acid. Toxicity was
also inversely related with pH and alkalinity whease were jointly altered by the addition of a
strong base or acid. Silver was much less toxitatural river water (106 pg total Ag/L) compared
to laboratory water (10.4 pg total Ag/L), proballye to the higher organic carbon content of the
river water. The L@os for flow-through exposure with fathead minnowsevepproximately two-
fold lower than for static exposure with fresh tsslutions, but not significantly lower than for
static exposure with aged solutions. The lowespeimd was obtained from the unfed flow-through
study and was a 96-hour kfbf 2.3 pg dissolved Ag/L (recalculated to 0.038Lugjiver zinc
zeolite). The decrease in k§for aged test solutions was unexpected accorditiget authors of the
study, since ageing was supposed to result in ftomaf complexes with low bioavailability. This
finding is not further discussed by the authorsolild indicate that complexed silver may, indeed,
be bioavailable, and/or ionic and complexed sihavre different toxicologically relevant targets
within the organism.

5.5.1.2 Long-term toxicity to fish
1A 7.4.3.2-01; Nebeker 1983 (Published peer-revieed research)

A 60-day embryo-larval study was conducted witlelkstead trout. For the endpoint of growth (fish
length) the LOEC value is 0.1pug Ag/L. At LOEC tleadth reduction is 12% and the curve does
not show clear dose-response relation. AccordingG@D 3.2.2. table 16, NOEC can be calculated
from LOEC. If LOEC >10% and <20% effect, NOEC candalculated as LOEC/2. That makes in
this case a NOEC of 0.Qy Ag/L (total silver). Toxicity results are baseul the measured total
silver concentrations of the test media, leadingrtaunderestimation of silver toxicity. Dissolved
silver concentration (<0.45mm) has been determatdelast once in the mentioned study. The
article states that 59% of the silver was lostraftell water was filtered. Using this information,
RMS has estimated a NOEC of 0.02 pg/L for inhimitof growth, based on dissolved silver
concentrations, or 0.00033 mg/L re-calculated li@sizinc zeolite.

Remark During the peer review under the Biocides Dinegtithe reliability of this study was
questioned. At the technical meeting in June 209&s agreed that this study is sufficiently
reliable, if supported by further published studlest are available. In a RIVM report summarises
most of, if not all, the available literature (“Eranmental risk limits for silver: A proposal for

water quality standards in accordance with the Wiatamework Directivet®) further
ecotoxicological studies have been evaluated, badld be used for this purpose. The applicant is
currently conducting this update of the availakiikrature, which means that the numerical value of
the NOEC might change. However, this change ikahlito influence the classification proposal,
except for the M-factor.

5.5.1.3 Short-term toxicity to aquatic invertebrates
[1IA 7.4.1.2-03 Bianchini et al. 2002 (Published g@er-reviewed research)

The aim of the study was to investigate the infeeaf sulfide (as ZnS) on the toxicity of silver to
Daphnia magna. L for sulfide-free exposure was 0.22 pg/L, recal@dao silver zinc zeolite
0.0037 mg/L. Mortality tdaphnia magnavas reduced in the presence of sulfide only wiesnlts

16 http://www.rivm.nl/bibliotheek/rapporten/6017140@8f.
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are based on total measured silver concentrafigns.might include particulate silver and it cannot
be excluded that the daphnids took up silver bgstign of particles. However, when measured
filtered silver was considered, the toxicity curvesre virtually identical, indicating that the
dissolved fraction was the source of availableesilv

1A 7.4.1.2-01, Nebeker 1983 (Published peer-revieed research)

Several acute tests were conducted Wi#phnia magnaOne test was carried out with addition of
food and the remaining three without food. Toxicigults are based on measured total silver
concentrations of the test media, leading to arergslimation of silver toxicity. Dissolved silver
concentration (<0.45mm) has been determined at deae in the mentioned study. The article
states that 59% of the silver was lost after filtna. Using this information, a Lsgof 0.25 dissolved
Hg/Ag/L can be estimated, recalculated to 0.0042 raidver zinc zeolite. Addition of food
decreased toxicity to Lig= 12.5ug/L based on measured total silver. Conisig¢hat 89% of the
silver was lost by filtration as stated, the estadd G based on dissolved fraction is 1.4 pgAg/L.

A 7.4.1.2-02, Erickson 1998 (Published peer-reewed research)

This study concerns the effects of static versms-through test regimes as well as feeding and
ageing of test solutions on the acute toxicityilvies (as silver nitrate) tbaphnia magnaThe

lowest 48-hour L& value forDaphnia magnavas obtained in a static test in non-aged laboyato
water without feeding and was 0.52 pg Ag/L, recialimd to 0.0087 mg/L silver zinc zeolite. In
addition, the toxicity of silver in natural wateaw/found to be much lower than in laboratory water,
by a factor of 60. The major difference betweenttie waters is the concentration of organic
matter, the organic content of the river water geirore than an order of magnitude higher.

The geometric mean of the recalculated values &phbia (0.0037, 0.0042, 0.0087 mg SSZ/L) —
used for classification for acute aquatic hazar®/ &Rpound= 0.0051 mg SSZ/L.

5.5.1.4 Long-term toxicity of silver to aquatic invertebrates
I1IA 7.4.3.4, Nebeker 1983 (Published peer-reviewegksearch)

One published peer-reviewed scientific article Ibasn provided by the applicant, describing three
Daphnia magnaeproduction studies conducted with silver nitiatevhich water hardness was
varied. Survival and reproductive success (as ysumngved adult) were equally sensitive
endpoints. The statement made that water hardmgs®tlaffect the survival or reproduction f
magnahas not been statistically verified in this stubyssolved silver concentration (<0.45mm)
has been determined at least once in the ment&tneg. The article states that 59% of the silver
was lost after filtration. Using this informatiovalues can be estimated Survival and reproduction
to 0.7 pgAg/L, and recalculated to silver zinc #ed).012 mg/L. The study is afflicted with some
short-comings like high mortality in controls aslhas lacking or inconclusive information about
silver concentrations, purity of the test substance

IlIA 7.4.1.2-03 Rodgers et al. 1997 (Published peeeviewed research, added by RMS)

Static toxicity tests over 10d were conducted w#klieral invertebrate species of which
Ceriodaphnia dubiavas the most sensitive with the lowest NOEC 0.§&\pg/L (dissolved), and
recalculates to silver zinc zeolite 0.0088 mg/Lstlspecies and further results are presented e tab
34.
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5.5.1.5

Ciba/BASF 111B 7.7.1.1-03

Toxicity of silver to algae and aquatic plants

The lowest 72-h §s0 for toxicity onDesmodesmus subspicatuas calculated to be 39 mg/L

based on loading rate. The NOEC value was 10 mgdlL®EC value was 20 mg/L.

The lowest — more relevant - 72-FCgp for toxicity onDesmodesmus subspicatiznot be
determined because concentrations on the uppesfehd range were not tested (i.e. not
concentration showing close to 100% inhibition)eTMOEC value was 20 mg/L and LOEC value

was 40 mg/L.
5.5.1.6  Toxicity of silver to other aquatic organisms (including sediment)
Table 35: Toxicity of silver to sediment-living or@nism
Species Substance Exposure Effect LC/ECso Recalculated Reference
tested time [LOAg/L] value
[days] [mg/L]
Chironomus AGNOs 10d Survival and | BL: 152 2.53 A
tentans growth WB: 1294 7.4.3.5.1-01
Nominal total Call 1999
silver

More studies are presented in the Competent Auyh@port, but the study by is considered as the
only sufficiently reliable, since it was carriedt@ccording to a recognised EPA guideline,
sediments and test conditions are described inl @i original data are presented. A very
important factor is also that the tested sedimemt® allowed to equilibrate prior to testing. Itsva
confirmed by additional measurements that 22d w#g®ent time to establish equilibrium

between added test substance and sediment, byrahtveit porewater silver concentrations
remained constant after 15d and beyond. The clubiséver nitrate as test compound can be
considered as a worst case.

Remark This study is a short-term study. For the purpafsefinement of the sediment risk
assessment for silver, the applicant is currerghydeicting sediment test using OECD guidelines
218 and 225.

5.6 Comparison with criteria for environmental hazards (sections 5.1 — 5.3 and 5.5)

Approach based on available toxicity reference datéCLP guidance 1V.5.3.2.1)

Physico-chemical propertie§:he substance is not soluble. Log Kow or BCF pmiiaable. The
substance releases toxic silver and zinc ions.

According to IV.5.3 "Classification strategies foetal compounds”, a metal compound will be
considered as readily soluble if:
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- the water solubility (measured through a 24-hoissBlution Screening test or estimated e.g. from
the solubility product) is greater or equal to #ueite ERV of the dissolved metal ion concentration;
or

- If such data are unavailable, i.e. there are eardata of sufficient validity to show that the
transformation to metal ions will not occur; CLRdance chapter IV.5.

In line with the latter condition, silver zinc zéelis considered as readily soluble for the puepafs
this classification.

Degradation (evidence of rapid degradatiofihe substance is not degradable.

Acute aquatic toxicityFor readily soluble metal compounds the CLP di@sdion strategy
IV.5.3.1 proposes: “Classify the metal compoun@aggory Acute 1 if the acute ERMpouna< 1
mg/l. An M-factor is also established as part @ tassification.”

The lowest value from three studies withphnia magng0.0037 mgSSZ/L) is used to derive the
ERVcompound= 0.0037 mg SSZ/L. which is below 1 mgl/l.

Chronic aquatic toxicityThe key study IlIA 7.4.3.2-01 (Nebeker 1983) rdeddhe lowest chronic
aguatic toxicity, being 0.00033 mg/L (recalculatddespective whether there is evidence of rapid
environmental transformation or not, the SSZ issified as Category Chronic 1, since the chronic
ERVeompound< 0.01 mg/l. An M-factor is also established ag péthis classification (see chapter
5.6.1).

5.6.1 M-factor (CLP guidance IV.5.4)

For soluble metal compounds M-factors are applgfbaorganic substances (CLP Guidance Table
IV.5.4.1).

Acute: ERWompouna= 0.0037 mg SSZ/LM-factor = 100

Long-term: ERVompound= 0.0003 mg SSZ/LM-factor = 100 (no rapid environmental
transformation assumed)

5.7 Conclusions on classification and labelling for erivonmental hazards (sections 5.1 — 5.3
and 5.5 -5.6)

The approach based on available toxicity referenceata (CLP guidance 1V.5.3.2.1) is applied
for classification

For the purpose of this classification, silver zaeolite is considered as readily soluble. Accaydin
to CLP guidance chapter IV.5.3.1, the metal comgdsrtiassified as Category Acute 1 if the acute
ERVcompound< 1 mg/l. An M-factor must is established as parhig classification.

Acute ERWompound= 0.0037 mg SSZ/L -> short-term aquatic haz&akegory Acute 1, M-factor:
100.

According to CLP guidance chapter 1V.5.3.2.1, tregahcompound is classified as Chronic 1 if the
chronic ERVcompoung 0.1 mg/l and there is no evidence of rapid envirental transformation.
Alternatively, the metal compound is classifiedCagegory Chronic 1 if the chronic ERVcompound
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< 0.01 mg/l and there is evidence of rapid enviromaletransformation. An M-factor must be
established as part of this classification.

Chronic ER\Wompound= 0.0003 mg SSZ/L -> long-term aquatic haz&dtegory Chronic 1, M-
factor: 100 (no rapid environmental transformation assumed).

RAC evaluation of aquatic hazards (acute and chronic)

Summary of the Dossier Submitter’s proposal

Silver zinc zeolite (SZZ) is an inorganic compound containing silver and zinc ions, and as
such it falls into the category of metals and metal compounds, for which a specific
classification scheme is available in the CLP Guidance.

The DS proposed to classify SZZ as Aquatic Acute 1; H400, M=100 and Aquatic Chronic
1; H410, M=100, following the classification approach in Annex IV.5 to the CLP Guidance
on classification strategies for metals and metal compounds. The classification for the
environment is based on the comparison of the overall levels of silver and zinc released
(based on the silver zinc zeolites with the highest levels of silver and zinc) with the effect
levels for silver and zinc ions. The zeolite structure is considered insoluble. The effect
levels for silver and zinc ions are based on published literature and derived from various
silver salts, not the specific silver zeolites. Thus read-across from one form of silver zinc
zeolite to the other forms is not applied. From an environmental hazard perspective it can
thus be concluded that the substances are comparable and it is thus justified to classify
them as a group. SZZ is an inorganic substance and since the environmentally relevant
constituents cannot degrade, the compound must be considered not readily or rapidly
degradable. Furthermore, no evidence of rapid environmental transformation is assumed
as remobilisation of silver ions cannot be excluded. SZZ is considered as readily soluble
for the purpose of classification. The acute ERVcompound (Ecotoxicity Reference Value) for
SZZ is 0.0037 mg SZZ/L for Daphnia magna and the chronic ERVcompound is 0.0003 mg
SZZ/L for fish (Onchorhynchus myekiss).

Degradation

For a purely inorganic compound such as SZZ, the concept of degradability as applied to
organic compounds has limited or no meaning. SZZ will dissociate in the water
compartment to release its constituents in form of silver ions, zinc ions and other
positively and negatively charged ions and the insoluble aluminium silicate (zeolite)
complex. The rate of dissolution of silver and zinc is dependent on the water conditions
(pH, temperature, ion-strength, redox potential and organic matter content) and also on
the loading of the SZZ to the water. The environmentally relevant silver and zinc ions will
undergo further speciation in water but as elements they will not degrade.

A test performed with AGION® Antimicrobial Type AJ according to OPPTS 860.7840 using
nitric acid and sodium hydroxide for pH adjustment at a loading of 10 mg/mL in distilled
water showed that dissolution of both silver and zinc was higher at lower pH due to the
ion-exchange with H*. The zinc dissolution was higher than that for silver. Another test
using AgION® Antimicrobial Type Al and Irgaguard B502i at a loading corresponding to a
maximum release of 50 mg Ag/L was performed according to an in-house method (silver
determination by ICP-OES (filtered solutions), testing in acidic (nominal pH 6, poor
buffering) and alkaline (nominal pH 9, poor buffering) hard synthetic water (100 mg/L
CaS04 and MgSO0s4). The results showed that due to the poor buffering capacity of the
solution there was no significant difference in the silver release between the acidic and
alkaline solutions. The silver release was consistently low for both materials.

SZZ does not have any chemical bonds prone to hydrolysis. Photolysis processes are not
considered relevant for environmental hazard classification.
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Bioaccumulation

A bioconcentration factor (BCF) is not relevant for an inorganic compound like SZZ. It is
also unlikely that an insoluble high molecular weight compound would pass biological
membranes. However, ions may be taken up by organisms through ion transport
channels. It is also possible that suspended particles of the compound are taken up via
ingestion, especially for particle filtrating organisms. A generalised conclusion about the
bioaccumulation potential of silver is not possible due to the fact that uptake of metals is
species specific and controlled by physiological mechanisms.

Aquatic toxicity

In water the zeolite part of SZZ is likely to remain in its original inert form, whereas the
silver and zinc ions will be released. The components (zeolite, silver ions and zinc ions)
are therefore evaluated separately. Information on the environmental hazard of zeolites
was collected from two HERA reports from 2004 and 2005 where the most sensitive
aquatic toxicity endpoint was identified for algae with a NOEC of 15.5 mg/L which was
above the solubility limit. Due to the considerably higher toxicity of silver and zinc ions
than the counter ions (NOs") and the zeolite matrix, further information on these was not
considered relevant. Silver is considered the most relevant ion being more toxic to all
studied taxonomic groups than zinc as presented in the following two tables.

Table 18 (RAC): Aquatic acute toxicity values for silver and zinc

Zinc (European Union Risk Assessment) | Silver (CLH Report)
Fish LCso = 140 pg Zn/L LCso = 2.3 pg Ag/L
Thymallus arcticus Pimephales promelas
Invertebrates | LCso = 80 pg Zn/L LCso = 0.22 ug Ag/L
Ceriodaphnia dubia Daphnia magna
Algae ECso = 136 pg Zn/L ECso = 4 ug Ag/L
Pseudokirchneriella subcapitata Pseudokirchneriella subcapitata

Table 19 (RAC). Aquatic chronic toxicity values for silver and zinc

Zinc (European Union Risk Assessment) | Silver (CLH Report)

Fish NOEC = 44 ug Zn/L NOEC = 0.02 pg Ag/L
Jordanella floridae Oncorhynchus mykiss

Invertebrates | NOEC = 37 ug Zn/L NOEC = 0.53 pg Ag/L
Ceriodaphnia dubia Ceriodaphnia dubia

Algae NOEC = 17 ug Zn/L NOEC = 0.75 pg Ag/L
Pseudokirchneriella subcapitata Pseudokirchneriella subcapitata

The toxicity values from tests with soluble silver compounds reviewed by the DS are
presented in the following two tables. The maximum content of silver in SZZ is 6 %
which is the percentage used to re-calculate the ecotoxicity results derived from tests
with AgNOs and AgCl (on titanium dioxide) to SZZ.

Table 20 (RAC): Aquatic acute toxicity of silver to aquatic organisms and re-
calculated acute ERVs for S22z

Species Substance Exposure | Effect LC/ECso Re-calculated
tested time (mg Ag/L) | ERV for S2Z
(mg/L)*

Fish (Oncorhynchus AgNOs3 96h Mortality 0.0035 0.058

mykiss) dissolved

Fish (Pimephales AgNOs3 96h Mortality 0.0023 0.038
promelas) dissolved

Fish (Pimephales AgNOs 96h Mortality 0.0023 0.038
promelas) dissolved
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Crustacea (Daphnia | AgNOs 48h Mortality | 0.00022 0.0037
magna) dissolved

Crustacea (Daphnia AgNO3 48h Mortality 0.00025 0.0042
magna) dissolved

Crustacea (Daphnia AgNOs 48h Mortality 0.00052 0.0087
magna) dissolved

Algae AgCl on 72h Growth 0.004 0.067
(Pseudokirchneriella titanium rate total

subcapitata) dioxide

* the acute ERVcompound = acute ERV of the metal ion x (molecular weight of the metal compound/atomic
weight of the metal). In the case of SZZ percentages are used: acute ERVcompound = ERV of silver ion x
(100/6).

Table 21 (RAC): Chronic toxicity of silver to aquatic organisms and re-calculated
chronic ERVs for SZZ

Species Substance Exposure | Effect NOEC Re-
tested time (mg calculated
Ag/L) value for

Szz
(mg/L)*

Fish (Oncorhynchus AgNOs 60d Mortality 0.00015 0.00225

mykiss, embryo and Dissolved

larvae)

Fish (Oncorhynchus | AgNO3 60d Growth 0.00002 0.00033

mykiss, embryo and dissolved

larvae)

Crustacea (Daphnia AgNO3 21d Survival and | 0.0007 0.012

magna) reproduction | dissolved

Crustacea (Daphnia AgNOs 10d Survival and | 0.0008 0.013

magna) reproduction | dissolved

Crustacea AgNOs 10d Survival and | 0.00053 0.0088

(Ceriodaphnia dubia) reproduction | dissolved

Crustacea (Hyalella AgNO3 10d Survival and | 0.004 0.067

azteca) reproduction | dissolved

Insecta (Chironomus AgNOs3 10d Survival and | 0.125 2.08

tentans) reproduction | dissolved

Algae AgCl on 72h Growth rate 0.00075 0.0125

(Pseudokirchneriella titanium total

subcapitata) dioxide (Ag

15%)

* The Chronic ERVcompound = chronic ERV of the metal ion x (molecular weight of the metal compound/atomic
weight of the metal). In the case of SZZ percentages are used: acute ERVcompound = ERV of silver ion x
(100/6).

According to Annex IV.5.3 of the CLP Guidance a metal compound is considered as
readily soluble if:

- the water solubility (measured through a 24-hour Dissolution Screening Test or
estimated e.g. from the solubility product) is greater or equal to the acute ERV of the
dissolved metal ion concentration: or

- if such data are unavailable, i.e. there are no clear data of sufficient validity to show
that the transformation to metal ions will not occur.

In the case of SZZ a transformation/dissolution (T/D) test is not available. In line with
the latter condition the DS considered SZZ as readily soluble for the purpose of
classification. No evidence of rapid environmental transformation was assumed for silver
ions and consequently for SZZ. The lowest acute aquatic toxicity data for silver from a
study with Daphnia magna was used to derive the acute ERVcompound = 0.0037 mg SZZ/L
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which led to a proposed classification as Aquatic Acute 1, M=100. The lowest chronic
aquatic toxicity value for silver from a study with Oncorhynchus mykiss was used to
derive the ERVcompound = 0.00033 mg SZZ/L which led to a proposed classification as
Aquatic Chronic 1, M=100.

Comments received during public consultation

Two Member States Competent Authorities (MSCA) agreed to the classification proposal
while two other MSCAs pointed out that there are more data available on aquatic
ecotoxicity including additional species and taxonomic groups e.g. in the 2012 RIVM
Report on silver and in the public REACH database for registered silver and argued that
these should be assessed. The use of geometric mean according to the CLP guidance was
proposed once all relevant acute and chronic endpoints are considered. In addition
further consideration of possible removal mechanisms of silver in natural waters was
emphasised.

Industry provided additional information on the structure and general physico-chemical
properties of SZZ. An industry consortium also stressed the need to base the
classification of SZZ tested following the Transformation/Dissolution protocol which,
however, are not available. They also commented that SZZ could be rapidly removed
directly from the water column due to the strong binding of silver ions to the inorganic
and organic reduced sulphur which is present in oxic waters as demonstrated by TICKET-
Unit World Model calculations. Industry considered the toxic effects of SZZ to be to a
large extent caused by zinc ions which should be included in the classification by using a
toxic unit approach. The use of Biotic Ligand Models (BLMs) is recommended to normalise
the zinc and silver toxicity data to take account of the different abiotic conditions in the
actual tests. Industry consequently proposed that classification as Aquatic Chronic 4
would be appropriate due to the missing T/D data. They also criticised the use of the
ERVcompound for the derivation of the M-factor because all toxicity is related to the silver
ion.

The DS responded that the environmental hazard classification is proposed for the
compound silver zinc zeolite, in line with the CLP Guidance, Annex IV.5 for metals and
inorganic metal compounds. They agreed that SZZ could also be seen as a zinc
compound which in their opinion would not change the proposed classification, hence
using a toxic unit approach would not alter the classification and/or the M-factor. The DS
further pointed out that the CLH report does not attempt to classify silver. A T/D test was
not required because it was not needed in the biocide risk assessment. They agreed that
silver ions react quickly with the sulfidic compound and adsorb to particulate organic
matter. However, particle feeders may take up the particle bound silver by ingestion and
silver sulphide can be redissolved in the stomach. The CLH report was based on studies
made available by the applicant in the biocide assessment. Other studies conducted using
the most sensitive species Oncorhynchus mykiss were reviewed during the process. If the
geometric mean of these studies (0.08 pg/L) were used, the classification and the M-
factor would not change.

Assessment and comparison with the classification criteria

RAC agrees to base the classification of SZZ on silver since organisms are considerably
more sensitive to dissolved silver than to dissolved zinc. RAC also agrees that SZZ is
considered readily soluble for classification purposes due to lack of validated water
solubility data (cf. ECHA Guidance on the Application of the CLP criteria, Annex IV.5.3).
Data from a T/D screening test would have been preferred. In the absence of full T/D test
data the use of BLMs is not considered useful.

There are acute and chronic data available on fish, crustacea and algae and in addition on
the sediment dwelling organism Chironomus tentans. Ecotoxicity reference values for
SZZ (ERVcompound) are calculated from the lowest acute and chronic ecotoxicity reference
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values (ERV) derived for silver by correcting the values for the molecular weight of the
compound. In the case of SZZ the calculation is based on the 6% maximum silver
content of SZZ. RAC agrees to the acute ERVcompound of 0.0037 mg/L (ECso, 48h, Daphnia
magna) and to the chronic ERVcompounda Of 0.00033 mg/L (NOEC, 60d, Oncorhynchus
mykiss). In comparison the ERV values for SZZ calculated with 16% maximum
concentration of zinc in SZZ would be an acute ERVcompound = 0.500 mg/L and a chronic
ERVcompound = 0.106 mg/L which would lead to a classification as Acute 1 and Chronic 2
assuming that zinc is readily soluble.

RAC is of the opinion that currently there is not enough evidence of rapid environmental
transformation of SZZ. Chemical speciation of silver is governed by complexation with
both inorganic ligands and natural organic matter. As for all equilibrium, there is a
concentration- dependent binding constant between silver and the available ligands. It is
recognised that sulphide, normally present at low concentrations in natural waters, forms
a strong complex with silver ions. However, depending on the levels of sulphide and
silver ions present in water, other speciation reactions with varying binding constants
with e.g. chloride and natural organic matter may occur (Paquin and Di Toro, 2008).
Therefore it is not possible to conclude that silver ions would completely speciate to non-
available forms. Also the potential for the reverse change to occur cannot be ruled out.
Finally, particle feeders may ingest particle bound silver and sulfidic silver can be
redissolved in the stomach.

Although SZZ is not a simple metal compound the classification strategy for metal
compounds is used for classification instead of the classification strategy for metals. In
Annex IV.1 of the CLP Guidance, metals and metal compounds are characterised as:

a. Metals (M°) in their elemental state are not soluble in water but may transform to
yield the available form. This means that a metal in the elemental state may react with
water or dilute aqueous electrolyte to form soluble cationic or anionic products, and in
the process the metal will oxidise, or transform, from the neutral or zero oxidation
state to a higher one;

b. In a simple metal compound, such as oxide and sulphide, the metal already exists in
the oxidised state, so that further metal oxidation is unlikely to occur when the
compound is introduced into an agueous medium.

In light of the description of the structure and functioning of SZZ, RAC concludes that
even if not fulfilling the characterisation for metal compounds, SZZ is acting in the same
way as metal compounds, i.e. releasing positively charged ions, thus the classification
strategy for metal compounds can be used.

In conclusion, and following the classification strategy for metal compounds (Annex
IV.5.3), RAC concludes that SZZ should be classified as Aquatic Acute 1; H400 since
the acute ERVcompound is < 1 mg/L (ERVcompound = 0.0037 mg SZZ/L) and as Aquatic
Chronic 1; H410 since there is no evidence of rapid environmental transformation and
the chronic ERVcompound is < 0.1 mg/L (ERVcompound = 0.00033 mg SZZ/L) The M-factors
are M=100 (0.001 < Acute ERV < 0.01 mg/L) for acute and M=100 (0.0001 < Chronic
ERV < 0.001 mg/L) for long-term aquatic hazard classification, respectively.
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5.8 Labelling elements based on the classification

Element Code

GHS Pictogram

GHS09

Signal Word WARNING

Hazard Statement

H410
Very toxic to aquatic life with long lasting effect

Precautionary statement(s) P273, P391, P501

6

2

8
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ANNEXES

Annex I: Literature reviews regarding aquatic bioaccumulation and —magnification of silver

a) Review prepared by RMS Sweden under the Reviewrnoge of the Biocide Directive
98/8/EC, Draft May 2012

152




b) Position paper submitted by the applicant for sikiac zeolite (European Silver Task Force
via TSGE) under the Review Programme of the Biofdective 98/8/EC, Draft May 2012
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