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CAS TOXICOLOGICAL AND METABOLISM STUDIES ON THE

ACTIVE SUBSTANCE

Fosetyl was included in Annex I to Directive 91/414/EEC in 2006 (Directive 2006/64/CE of, 1 y@6
2006, Entry into Force on 1 May 2007). This Supplementary Dossier containsg.only data which wer@
not submitted at the time of the Annex I inclusion of fosetyl under Directive®1/414/EEC @ d

were therefore not evaluated during the first EU review. All data which weFe already bmltteg by
Bayer CropScience (BCS) for the Annex I inclusion under Directive 91/4:%/EEC are c@%im@n thé
DAR, its Addenda and are included in the Baseline Dogsjer prov1ded<fi”l BCS. Th&% daté~are 0@’
mentioned in the Supplementary Dossier for the sake 6f completengd®’ and only erak@fo a@)n
(e.g. author, reference etc.) is available for these data.dn order to facflitate discrimnatio twe@nzé

data and data submitted during the Annex I inclu process er D1rect1v§@1/414 EC@Q

data are written in grey typeface. For all new es, detailed s 1€S @e @ded within $his
Supplementary Dossier. However, for a bette understand@ ofthe topgic al até@ metgbolic
behaviour of fosetyl, an overall summary is %&en b daddi f&’lal - ort su@narles\mcludﬁig the
results of all studies are given at the beg nin of th@rele 'Zr« se s. Raditiénal i a&on
requested by the RMS France on 2016- 4 u g tge@e the N pplern ntar: ssier is
highlighted in yellow. Additional 1nf0rmg 10n Nques @ an e 2@106 1&22 du& the

evaluation of the Supplementary Dos{f is b@hhgh@ in ey @

aluminium salt, a variant of f@etyl {S7use th d duct be noted that the
presented data in this sectiofibelongsto t%varlan@gfose&l alul@ un@(foset less otherwise
specified. v Cz% @ @x Q
& ‘”\a
In original reports study %t};§may have gent t@ T codes%r olites of fosetyl-Al.
€ co

Fosetyl is the ISO common nam@or eth}@? Efi%rog hosp@ate u;@) th&%&ct that the

In this summary, a used for €@ch rigtabolite. ‘A full list containing
structural formula rlolg nam@sho@ms%odes@ d C@wrren@s of I%etabohtes is provided as

Document N3. 9 N @
\ & NN S
As some pra@atl @)proa@l "ph@phomc 301%9 asc@ majgy metabolite is reported in this

Supplemen@ry Dosdier as”the yee a%d fogsthe sake of clarlt\@und unequivocal handling. After

applicati %&) alumlnlu trls@eth}@ osphonat@ (1. e@%set 1) dissociates into the O-ethyl
phospktnate and alt@mmu ions. Any hosphdnate™formed from O-ethyl phosphonate in the

following would \er bQ\pres in @ fO@ of the freeVacid (i.e. phosphonic acid) under the

conditions of the e§wro ent 4t ) @’conc 10n@ supported by the molecular structure and

by the d1s5001at10n bse (&ssoci tant for the first step of deprotonation:
pKa=12.0). nse@ ly hosp@onat in t% ir ul protonated form are strong acids that
spontaneously form salts@ co §01I ater with any suitable counter ion present (i.e.
sodium, %assmm m@gnem ) cal ith tﬁe ability to readily form salts in the environment

phosphonates are, in‘terms 0 &amdl 0 alk@te character, similar to the salts of phosphoric acid
(i.e. phosphates) intheir @Jrom@ntal haV r. Conclusively, the character of being a salt prevents
effects that would be o@ewe@\vhen the fuly protonated form, i.e. the free acid, would be tested.
Consequently, @xwologl(y \%@ pe@rmed with the sodium or potassium salts rather than with
phosphonic %o @

Q
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OVERALL SUMMARY AND CONCLUSION

The following summary is based on the EFSA conclusion on the peer review of fosetyl (EESA >
Scientific Report (2005) 54, 1-79, revised publication dated 12 June 2013). Some information ofchigh &
dose and multiple dose tests supporting the overall picture is taken from th%pubhc DAR @CUOI@
B.6.1.4 (Summary of ADME) of the RMS France (February 2005). @ & @@
Toxicokinetics and metabolism % §
Fosetyl-aluminium (fosetyl-Al) is rapidly and totally absgﬁ)ed (by the %twafter a single ora}{()%v d
of 100 mg/kg bw of “C-fosetyl-Al), based on expirdgon and uri and faeca& n ofgdhe @
14C-ethyl radiolabel within 48 hours after admlmstrat{)n The large nt of ra @éctlv p@‘d as@
14CO, shows the occurrence of an extensive metabolig’ transformaion. The pres&hice of =C-¢ hanol 4
urine suggested also the integration of the radlo@ in naturally dccurging camipongfits from the
ethyl moiety of the parent (as confirmed by an#lysis of frac@nate{ ssug@jex radts, e. g&%ld tty
acids, amino acids preparations). After re&ated doses, absorptien iszalso 1d dnd prattically
complete (> 90% 24 hours post administrati XCT s%pld 0%n aircand uleﬁ%e) The
major component in urine is '“C-fosetyl-Al, acc&@nu Gor 22 to 26.3% afsthe dése, a@m‘[@by
other minor components, accounting fo@ﬁﬂt 11 %the@mm& red dose. =,
After single oral high dose of 3000 /kg W of l‘@—fo %1 A& hmmgtlon S sh@n todbe very
rapid, mainly occurring within 24 h@ adml@str T@l thr@igh e@%ﬂed (e§%) @d urinary
excretion (32 to 33% of the dosegveral mean Val al e@etlol@vere 5% %% males and
3.30% in females within 168 h dmj tra‘§ O @
After repeated oral exposure@%gfarge\amo ts of ‘@O, w@re red 1ndlcat@ théﬁemoval of the
radiolabelled ethyl group arieb thegiubse t m&aboh@&l via dgetalde de @d acetate giving rise to
already mentioned integraton 1nt®natu§ molecules. re ingqnoiety of fosetyl, the
phosphonate anion is reﬁally %creted JOI‘ po@lt 1§nx the uma;e (to her with unchanged
fosetyl).
Fosetyl-Al widely %ﬂbutes to tls W1tl§d &hest mount@n kld%eys liver, lungs, spleen,
fat, adrenal glan g tls w1tQ9 h1 h metabolic a 1ty {185 @vels were between 1.2 and
6% of the do \g,rs aftéls ad mstra‘%en an@betwe d 9§§
administratioiy U a s ~- e or@) dose@ @ S @

S é&\’
Acute toxgclty @ NS
The a tox1c1ty osety§l wa ated following orgl,&ermal, subcutaneous and inhalation
routes of exposure Ta@e 5.2, pag 9). %\ N RN
Fosetyl-Al was oblow acute 101%¥0110v@’1g ord), dermal and inhalation administration and is
therefore not classifi te lebral e@éts aceording to the criteria of Regulation 1272/2008.
Fosetyl-Al w, rev@ &assﬁ' as @vere @e 1rr1f@tjmg agent (Eye Dam. 1, H318;
B; 1997; M-179082-01 13but ; 2012; M- 446501 -01-1) demonstrates
the reveé@hty of ocu%r effects and@ﬁtlf ass1ﬁcat10n as Eye Irrit. 2, H319. Fosetyl-Al is
not irritating to skin ag not kin sens1tk2§ ar@s not classified for these endpoints in accordance
w1th§{17e respectlve@\g&P criteria. @ @ N

AR S

Short-term toxigity N @
Short term toXicity e%fbse Al (§ Tabl%.?a- 1, page 60) has been assessed in rodents (6-week oral
study in r& 9(9% y 0 tutciiﬁes i and 28-day dermal studies in rats) and in dogs (90 days,
oral).
Foset AT dldgaot 1% @rse effects after oral administration, except for a marginal increase in
the 1&01den extramedullary haematopoiesis in the spleen at the top dose (1922 and

1t
%g w/da r& and females, respectively) in an old study (| ; 1977; M-158836-
e

% of the dose 72 hours after

01- ) results were considered doubtful.
Dermat=application of fosetyl-Al (1050 mg/kg bw/day) for 28 days in rats caused dermal irritation; no
signs of systemic toxicity were recorded ([ ; 1999; M-178986-01-1).
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The oral 90-day rat study by [JJl; 1999; M-184588-01-1 was acceptable and showed no effects
up to 1270 mg/kg bw/day and this would be the relevant short-term NOAEL. A recent 90-day feeding
study in rats has been conducted with almost identical results (||| [ [ [ [ 2016; M-459669-03-
The EFSA experts, however, considered that, for the overall short-term NOAEL, also the mechdsistic &
studies should have been taken into consideration. In these studies, increased galcium levels 3 urin
were observed at 20 000 ppm and above and treatment-related changes in thequtinary bladdey, ki
and ureters were seen at 30 000 ppm and above. The NOAEL of 500 mg/kg ®/day from thé 13-week
rat study by || N 1989; M-160331-01-1 was considered to be &%overall NOAEL f ort%
term toxicity, with histopathological changes in the &gney, impaié}rent of calgmm/&hgspho@
metabolism, calculi and hyperplasia in the urinary tract gher doses@
No specific target organs were identified in any o&the repeated tox1c1ty&@d1e§ere&é§“e a@
classification in the STOT RE hazard categon@s not war@nted accor@g to &@na
Regulation 1272/2008. Q?Q} %
9

9

= @ ‘\ LN
Genotoxicity @ ”\7 @ @6 S RS
Genotoxicity of fosetyl-Al was assessed 1n@bat{@%/ of @ vzvo@nd z’@@’ztro fests é&gee Tabﬁy; 54-1,
page 88). All the studies gave negatwg\?esults@’cle r@ 1nd1@tm the a@ence a oéic
potential for fosetyl-Al. Therefore, a cla s1ﬁs§ on 8r gei cell& tag 1c1%1s ng\ﬁt warkited,
according to the criteria of Regulat101@72/c%m8 @ @ N S

o & § @ o & o
- . . AN

Long-term toxicity and carcinogenicit N

Long term toxicity of fosetyl- A@Was g& d 1 —yeral @iy 1&9@5 @ Zb@gér oraﬁat study and

in a 2-year oral study in micex@see Tablé 5,3 1 pag@’l 19)g, @
Mice did not show any treatihent n&ated ct, e%en at @gh doses (ar&%d 4090 mg/kg bw/day).

Testes were the main téwget dekan -/: Males - treated at 1gh@>osesy\j splayed testicular
degeneration. The NOAEi of I%e study was 28? b y. v S
In rats, effects in the ary, e reco h as«ca culéﬁ hyperplasia“of the urinary bladder
epithelium in femal@s at doses o \C 0 000%pm; ap'the @m se, ma&psho%ed a higher incidence of
transitional cell p lon@&and% nomya in e uripsy bla@%r. The N(@L from this study was 348
and 450 mg/kg Kw/dayfor mafes a fema}%7 respg\tlvel %,
Two mechantu@es wée conficte ass the @)de acti@ of fosetyl-Al during long term
exposures. It was h%othe%}‘sed t@t the enal n. our uld result from a chronic irritation rather than
a true carginogenic effi @? he i 1 d e@ef fosetyl-Al is a possible cause of
functi alterations @?’E& enalgxcret kle th atyon Qf @lcuh may induce a chronic irritation
of the urinary bla epl&h%hu eadu@ theref ﬁ)re ta_the de&}lopment of transitional cell papilloma
and carcinoma o e uginary de Wlth g long@rm OAELs and LOAELs being >300 mg/kg
bw/day a class1 1 atlmQ h&O&@?E hg rd @tegq@@ﬁls not warranted, according to the criteria
of Regulatl 72/
OAE for g ef @s Wg? 1sc@d by the EFSA experts and it was agreed to be
studg;es in rats (| ; 1981; M-249664-02-1;
; 198 M\3410& ; 1983; M-159736-01-1) and dogs

; 198133M-1 @=1). @ S
In c%nclusmn no carcm@c@stentl alNor fi ﬁtyl-Al is evident.
@ &

@° N Q
Reproductivéand deyelophiental toxicity
The reprod 1ve goxicit @Q' fo tyl—A s evaluated in rats and rabbits (see Table 5.6- 1, page 145).
In a mu@ genefation €3t study, fosetyl-Al did not induce any sign of reproductive toxicity. The
NOAE@ for@aate | andy productlve toxicity are 1782 and 1997 mg/kg bw/day in males and
femal@s res 1gh%st doses tested).
Tl@ ﬁesults dl&&d that fosetyl-Al dose not induce teratogenic effects in rats and rabbits, with

an ove OAEL of 300 mg/kg bw/day from the rabbit study (||| [ | qdEE; 2000; M-205472-01-1).
According to the criteria of Regulation 1272/2008, no classification as reproductive toxicant is
required.
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Neurotoxicity
Fosetyl-Al did not show any evidence of neurotoxic potential (see Table 5.7- 1, page 162).
Studies on metabolites @ @©

Phosphonic acid is the major metabolite of fosetyl-Al in plants and in in vivo studies. Phosph(@c acid?”
and its potassium and sodium salts are of low acute oral, dermal and inhalatro@xrcrty Iti Kin
irritant while it is a slight eye irritant, albeit with no resulting classifiéfion (see % %
page 164). Phosphonates were also tested in some in vitro and in vivo g%notoxmlty a&ys, %hou@
showing any genotoxic potential (see Table 5.8.1- 3, pageskp5). & @
The NOAEL from a 90-day oral study with phosphonré?md in rats 400 mg/k W/ base@t)n
soft faeces, increased water intake and urinary sodlun&excretlon at mg/kg b% @ » 11@%1{ @
oral study in rats ([ [ N ; 1981; M-159229-@1"1), phosphénic acid dld@)t md ce a@maj
effect at very high doses, and it is unhke pose a car nc@é@ ard to  humans @@e
Table 5.8.1- 2, page 165). Further revision of thi&) ast result pho orn@@amd S bee&@@nde@
by EFSA after the peer-review'. Consideririg that @his 11:we k%?rat study been performed
with the hydrated monosodium phosphonate, ac rreqﬁfén hay ee@nade@’y EESA experts for
the content of water (25.9% of the teste&mate@él) nd for t% ecula@velgh@)f osodiim
phosphonate (104 g/mol) versus phosﬁ%omw\md 1% % She rectlon forwvater
ad- Q ea

content is inappropriate, since the stidy Q@A dos@e anhydrous
monosodium phosphonate. Therel@~ tl}?orre@d NN EL@(pr a§ 1c %m is:

NOAEL(H3PO3)c0rrecte %ﬁéﬁgmg«@'/da@@ (87@4) =&2,@4 n‘@&g %&ﬁag%

resulting in an ADI of 2. 74%g/k&bw/d§by gplym@an uﬁ‘cert@% factor of é(%
S X

Endocrine-disrupting p%pe > $ <

There are currently pg-scie lc c&[@rla f(@ c §ﬂcat¢gn as HQweverxt% interim criteria for
ED classification down in @u Oéggﬁ re ot ful@ed since fosetyl-Al is neither
classified as Car oesit fulfilthe cr@yrla ér suc Q classification. Desrgnated
studies on end@mne ruptm% (E prop 1es ogﬁ”osety Al {,
body of data 1§y ufﬁe@nt to @clud@elew@ ED@ke pofontial €

@f X
Overall clusion v @ @ @ @7
Followf§" oral adn@nstra@l fo tyl@k wa® rap1&lgy @n@ almost completely absorbed and
metabolised into ho%ﬁe an than(@ nd ga 1dl hmlna@\ within 24 hours.

Fosetyl-Al had lgwracute toxi T %om%@nd vs@ cl 1ﬁed as a severe eye irritating agent (Eye
Dam. 1, H318; % 79082201 1@ but @wwer study (. 20:2; M-
446501-01-1)@low, smﬁ@ 1\2@ Ey Frrit. 2%319 Fosetyl-Al was not irritating the skin
and was nqt a’skin sensitiz s 1 Qenogm in vitro and in vivo. Fosetyl-Al is not expected
to exhlﬁrcmogemc@@reprcﬁ:tweé?d d@ opmental hazards to humans. In addition, it was shown
to be deSid of any nieyrotoxicpotential. N
The ayerall acceptabte N EL f@ﬁ sh "‘ﬁoxicity is 500 mg/kg bw/day based on the results of a
90-day rat study ( -01-1).
The overall acc@ﬁtable ng toxicity was 300 mg/kg bw/day (both sexes) based on
the 2- year ies m§§ats 81; M-249664-02-1) and dogs (G 1931; M-
159302- 01 w\ﬁ .

EFS

o & S S
QO o T

! EFSA@@Q: Conclusion on the peer review of the pesticide risk assessment of the active substance fosetyl. EFSA

Scientific Report (2005) 54, 1-79, revised version dated 12 June 2013.
Available at http://www.efsa.europa.eu/de/efsajournal/doc/54r.pdf
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Acceptable Daily Intake (ADI)
Parent: Fosetyl-Al
The NOAEL of 300 mg/kg bw/day based on the 2-year studies in rats (||| [ [ [ 1981
249664-02-1) and dogs (G 1981; M-159302-01-1) was selected as the relevant valy set >
the ADI. Applying a safety factor of 100, this leads to an ADI for fosetyl-% of 3 mg/kg @/day@j
Expressed as fosetyl, the ADI is 2.8 mg/kg bw/day. &@

@ <

Metabolite: Phosphonic acid @ @ &
The most relevant study to derive the ADI for phosphon cid is the ¢ nogenlclt “rat stuég (-
- 1981; M-159229-01-1) for which the NOAEL xpressed @%‘Josphomc @ld 1@74 m&kg @
bw/day. Applylng a safety factor of 100, this leads Q an ADI of @@1 mg/kg o\' day, Expresged as©
fosetyl, the ADI is 3.7 mg/kg bw/day. Q) R @

Qo&
%\@ &@@

f@

Acceptable Operator Exposure Level (AOEL 'S
The most relevant study for setting an AOEL for @f@set 1%}1 is, the m@ﬁnl@ rat ‘Study With an
NOAEL of 500 mg/kg bw/day (| &k9 603 01-res1@lng m an A@EL o,f
5 mg/kg bw/day (SF 100). Fosetyl-Al Wa%wel,l dbsorbe (82 @%) hen orally ad@ms d at

levels of 100 and 1000 mg/kg bw. Acg%fdmgb/ nohadjustrhgnt f% ral &Bso n was con ered
necessary when calculating the sy ‘mc Q@EL% p%g d osegk the @XOEIQSs 4. 0mg/kg
bw/d <

w/day. & RN § S R
Acute Reference Dose (ARfD 9 & @ @© @Q >

9

An ARID for fosetyl-Al wasw@® seﬁﬁeca%?f{ the@?w aeufe to@ty %d the @senc@f severe acute
effects. RN & gy 2

o O @© @ @ & ©
Drinking Water LimitofDWL)% § @§ § v Y

The maximum admissible cgﬁentg@%&n of % c@e sub@tance& O.l%g/L, &g%tablished by Council
Directive 98/83/E o 9 & . S

The DWL base @ADI Q@Vﬁtdﬁom\dletaﬁ@tudl@ 1S sé\\\{eral ers of magnitude higher.
Taking into acceunt that exp%sure hroug%rmk& wat not exceed 10% of the ADI and
assuming th 60 1@ pers@l con@me o@vate@ the @WL values were calculated as
follows: % @ I3 @7‘?\,

~
DWLia [(@mg/k@w/da X 60.kg) / 2@?@]&) 1 O 90 mg/L
Q \ R\
DWLfosetyl <§(2 %mg/k@/d@@x 60 l@ /2 L@lay]@O 1 = 8.4 mg/L

DWLonsponiad = @74 b\@da&@o @2 g@jy] x0.1 =82mglL

o K &
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CA 51 Studies on absorption, distribution, metabolism and excretion in

mammals °
The absorption, distribution, metabolism and excretion of fosetyl-aluminium (fosetyl-Al) by S §ue§
Dawley rats have been investigated using both '*C-ethyl radiolabel and *2P- -phogphonate radi .
The ADME properties of its metabolite, phosphonic acid (H;PO3) which is ed n plaﬁts an@
environment (water and soil) have also been investigated (see Figure 5.1- 1).
The available studies are listed in Table 5.1- 1. All ADME studies have% n subrmttg:d@nd e %at £
on the occasion of the Annex I inclusion of fosetyl und@Dlrectlve 14. No ne% D@ -~'

@
have been performed. @ &
VI X
@ & S S @
Figure 5.1- 1: Radiolabelled substances used ip %ge ADME stu@es @@° @ @& @}
oo Jen E

& Al N
) & @6Na S
H\P/O "cH ?% 9 Q@ 7 o @% S
7 >o” \ZCH \oéR CH, &6 &% \(&%1 §@
@

O]
. )
A
“C-Fosetyl-Al & 3@Fose§l A%K’ ®\ ium@—pho@ onate,
% 9 S O 9O LS
N W @J@ @° Q & @ N
According to the data requ&ents\publ d ip the Co%lml @n Re@ﬂatl% (EU)@\IO 283/2013 of
01 March 2013, a “compa%tlve iwyvitro @bo@sm stu@” should p@?omm@ on &nimal species to be
used in plvotal studies’sand humaf? mat 1cro@ﬁes Sﬁ@mt@% celkgystems) in order to
determine the relevangg of th 1ccﬂ@g1cal@nm
However, no officigistest &ide]@ or @ndar§ exi at pr@ent&l su@b cases, waiving of this
particular data requiremént 1§ ed accept acgs 1n to thegy, “Guidance document for
applicants on pr ssiers for the app&%val f\a cheidica acﬁ% substance and the renewal
of approval offhe cﬁca tive G’% ap& acc ng %regu@lé@%”) No 283/2013 and regulation
(EU) No 284/2013° /10, 81/2013-rev<,<€@f2 y-2013).
In addltwl@ there is nQ, scwrz@ 1c foﬁom a atlv@stud@/letabohsm of fosetyl-Al across
mamm&@n species is£4ing similar as 110@ @athways (see Figure 5.1- 2).
There are also techn%:al dfﬁﬁcultk@ tha @uld make an in- \giso study unfeasible, since expiration is

the major route 0@01‘6’[10 ar@l h@ to f Wé an in-vitro system.
2 S
Figure 5.1- @@ @abo&ﬁ)atm&ay of{@tyl—QQ
S o @
1\l S %’ .
- RS
H O@ og%soma @ H @D \ CHs

P % \&p HO—/ — > Urine
O/QZ%O/\CH;\”ESWJ@@% Va@e QQ))// 6@] o
@% . & @ O :/ 3
IE Vg b

@& @)Q ©© §9 Faeces, urine O:< ’ > inil(;rporation ilito |
s ndogenous molecules
S &S oH
S 2
Q < CO, — > Breath
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Table 5.1- 1: Overview of ADME studies (all studies via oral gavage, SD rats)
Annex point / Test substance Scope of study Reference °
reference number | Dosing regime
KCA 5.1.1/01 14C-fosetyl-Al Distribution and % 19@ M-
Single dose: 3000 mg/kg bw excretion 1369-01 l
( ' 2) @ . @
KCA 5.1.1/02 14C-fosetyl-Al Absorption, % WD
Single low dose: 100 mg/kg bw djstribution, ‘2”\9 M-20538 -OL,-{ &
Single high dose: 1000 mg/kg bw @%ﬂbohsm (m(@
(3+9) excretion Q
KCA 5.1.1/03 14C-fosetyl-Al @} Dntubuﬂo@?ﬁd
RLpLdtLd dose: 250 mg/kg bw/ddy;” | excretion Q
7 days (3+9) @@’ @
KCA 5.1.1/04 14C-fosetyl-Al JMetalf®Fism,, >
Repeated dose: 250 mg/kgﬁv/ du@@ w\g@ &%
7 days (3+9) &l &
KCA 5.1.1/05 32p_fosetyl-Al %ﬁ N \[{)ntlyuon cu% @
Repealed dose: 25g/ kg\NWday@ e\u,% n S
Tdays (01F) 0 NN | A v\g é}\?
KCA 5.1.1/06 Sodium 3?P-p} )&%hon@@» N @Stllb&l n 41@ N
Rupmtud d()@ 11 1(%10/1(0 1@)\// duy.é L‘(Ll@l Q @Q
7 days (& J@)) %, oy & @ {&& IS
KCA 5.1.1/07 Sodium Y- pllOSNiOﬂ O T Mstaboli@n ;
Repealﬁe%f dos%% §4_ b@‘j&day. oz AN @ O\% 19% M-158849-01-1
7 dd@ (@ @ 2 § &, B @ r\z\o\’
% S v o ™

6wl /SD) é an Qiigxrall %@lmlmstered 4C- fosetyl-

198 - M- 16 369-01-1;
ay@ﬂ( - 1976; M-

161 -0 1%
S @ (25 g/k%%bw/d@y for@ S al@ performed using 3?P-fosetyl-Al
using the S rat (( - @77, 4&%—158@0—01 Py. y\?

Anothel@peated dosecstudy @1 n@g bw/day for 7 days) stiidy was performed using a salt of the
phosplémc acid in_fHe fi o of sodlun@”P p\f@éphoﬁ%’te ﬁ; 1977; M-158817-01-1;
B 075158 49@21%

The fate of '*C- tyl%l 32P@sety&Al a@odlu ©32P @osphonate appeared to be similar in both
sexes in all stL@ies @ @ @ o @

Four studies were co@hcte&in @e Sprague-
Al. The animals regg&ved gither single dose

2001; M-205381-91-1 @rep ed ddses ONSO
159160 01-1;
Arepeated-d

SSRGS
Absorptio% (& ©\ %,Q © @
The ora orption of}*C- f@yl-A@ as calculatéd by the sum the radioactivity found in the urine,

expired air and tissug %‘ o&complﬂg g@ at very high dose rates: 82 to 101% of dose over a
rang&hof dose rates cov@s g. 100 t0 @/kg bw for single oral doses. Similar figures were
obtathed followin seve@epe@ 50%ig/kg bw/day: 94 to 96% of dose.

Due to this c&@ple %(:)ral orp \Q mt enous administration or a bile cannulation study is not

needed for @ermu& ¢ bidavailghility of fosetyl-Al
S
Distrib @t)n @ ©
Follom%g bc@sm and tépeated administration of '“C-fosetyl-Al, the radioactivity was found to be
widely dist@bute texmy of % of administered radioactivity the levels found in the tissues were

b(%@een@ and 6% 168 hours following a single oral administration (100 to 3000 mg/kg).
Followifi2 seven repeat doses at 250 mg/kg bw/day, the tissues levels were 6.9 to 9.5% of dose at
72 hours after the last administration.
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In terms of tissue concentrations, there appeared to be a dose proportionality between the 100 mg/kg
and the 1000 mg/kg dose groups. This was not seen between the 100 mg/kg group and the 3000 mg/kg
dose group which appears to be a reflection of the slightly higher elimination rates observegg at
3000 mg/kg. In the most recent study (|| | | | ; 2001; M-205381-01-1) the hlghest sue
concentrations were observed in the fat, adrenals and skin. In the earlier smgle oral dose stud
B 1982; M-161369-01-1) the higher levels (above 200 pg equiv./g) were erved int @ in,

fat, adrenals, testes and kidneys. In the repeated-dose study ([ GzG:; 1@"/6 M- 161% -01 @
highest concentrations were found in the fat and kidney. % &)
A generalised distribution of radioactivity was alsogbserved fo]&&vmg seve &50 mg%kg/
administrations of 3?P-fosetyl-Al. In this study, the highgoncentr @@m were obs@ed @he s&@en
(ca 40 pg equiv./g) and the lowest levels in the fat (ca@ ng equiv./gky

A generalised distribution of radioactivity was @so observ followmg @Ven '™ n@g/d@
administrations of sodium *?P-phosphonate. In %I\ study the tra s were, a
observed in the spleen (ca 11 to 12 pg equiv./g) §Ad the lowg@vels\ the n%ca%\to 2 p@ qungg“
Metabolism é @@ @§’ > @

1C-fosetyl-Al was rapidly metabolised to%gve m@illy 490, which was elinginated ) the@nre@u
The urine was found to contain uana geNarex%mat fal a5§% T ponent folldwing

administration of '*C-fosetyl-Al alt %@-eth lso% ﬁecte ea@ timépoints.

Determination of phosphonate leve® FI@md@d that the phosp ate 1on ®as also a
major component being eliminatgg~in the urine “Ph hona@\}ieve th@ls ere’found to be
either below the detection hmlt@r at trd@ levgld. Analysis actthate g?a’\ets%’emonstrated
the association of radioactivitgtwith factions mVOI@’lg th«gneut ipid, free f nd amino acid
preparations. In no instance the pagent com&und\m pO@,ble m%tabokg Wel@det

Following seven administfations 6F 1111 sodyj Hm 32P—phosphona ay t& rine was found to
contain one radioactive %mp ent Wthh Qs id. @ﬁed §the 32%3phd§p on§ anion. The aqueous
extracts of the facceglalso gpntaingc the P-ph on"a;ge anl@ as the majer Component and lower
amounts (up to 35%of the extra actlv@) 0 hospl@te anidon. Analysis of the tissue
extracts revealed ¢ pr nce-Qf trace lev of thé@ho lggonat mo @1 the kidney and intestinal

tract samples e l%ls wefe als%)bser)%d in tl&\fema

Ellmlnatlo @’ y\”

The ma%g route of el@mnat@fol g or 1ms n %f@C fosetyl-Al was the expired air
(ca 56%.0f dose was @xpiredys CO, (awed@/ thesurine, (&2 30% of dose). The faeces proved to
be a relatively royt ite of mma@ n &%l ac unted@br only ca 4% of dose. The rate of
elimination was %thr the Jorlg@beln @)mple@d W‘@m 24 hours of dose administration.
Blood kinetics fotlowi

@ng suggestéda blegasic elimination with an initial rapid phase
(half-life of@@fo 2@9}rs lowg y ongQ@%h% ion phase for the remaining low levels of
radioactivi \Q 9

The ma@ute of eliminationJo llov@Tg T g?ted 1n1strat10n of ¥?P-fosetyl-Al was with the faeces

(ca 54%0t dose) foltewed by@le urine (c o@% of dose).
The major route of elimigatjon fHowi re@ed administration with sodium **P-phosphonate was
with\the urine (ca 65 to 6% o@@se) fo we@ y the faeces (ca 30 to 32% of dose).

S
Conclusion Q° r@’ @ Q
Orally adn@ steggﬁ '4 ~a setyi;Al tts is essentially completely absorbed, widely distributed,
extensiv ohse@ and sthen rapidly excreted. The metabolic steps involve dissociation and
hydro] of @etyl onate and ethanol. The ethanol is oxidised via acetaldehyde and acetate

to C% and @ tedt%vlth the expired air. The phosphonate is partly excreted (along with some

nged“osetyl w1t e urine in unchanged form. The major portion of phosphonate is excreted
w1th t@feces partly oxidized microbially to phosphate. A small proportion of the administered
radioactvity associated with the two-carbon metabolites (ethanol, acetate) would have been available
for introduction into normal anabolic processes and thus account for the appearance of radioactivity in
endogenous molecules.
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CAS.1.1 Absorption, distribution, metabolism and excretion by oral route
All studies on ADME following oral administration have been previously submitted and evaluat
the Annex I inclusion of fosetyl under Directive 91/414/EEC. . @§
@b &@Q S
Report: KCA 5.1.1/01 | I ; 1982; M-161369-01-1 v \Q
Title: Fosetyl-Aluminium: Rat metabolism study - Single oracl§;ose Q § S
Report No.: R001824 © & «:4;,\ N é\f
Document No.: M-161369-01-1 v @ <G Q\ @
Guideline(s): not specified ® N IS O
Guideline deviation(s):  not applicable @ & Q Q @
GLP/GEP: no QN R & & 9
9 @ R 9 @
I. MATERIALS A @0 2 D Ny
Q NP MESHIORS® Ry &,

@ D o
One group of 10 (5/sex) young adults C%%S (S@gue&ﬁwle@@i}env % (bw @ dos @
from 163 to 190 g; average bw for 2 se l8l\g) cie givia si ora@ ml&stratlon g
an aqueous suspension? of *C-fosetyl-@fimirrigrh at t@z ra;e%f 30 %n S

Test material: Batch no. KWC 1056@ iffe a t@t m%mgﬁadlc@m g?purlty > 98%,
free of significant radiochemical i ii,uriti LY

13 mg '“C-fosetyl- alumlnlum dissslvedein wat@ to h n@jrad t1V @sety umlmum (fosetyl-
Al) was added: the concen n of*‘ehe reSlitin spguéion ¥@S app xm@y 53@2 mg/L with a
specific activity of 39.4 and mCl molX¥Or the male an fen@@s re$ectively.

The rats were housed sm for durgfon ofghe experiment (lﬁou%%ln meabolic cages which
allowed for the total collegtlo f urlne%'aec§ hafkd O@“nd eféﬁaled@ an@&

Exhaled ethanol ands;a\gCOz %e tnﬁ@ped Q citlRy tha@)l o AN aqueous%otassmm hydroxide,
respectively (ethar@aps Wed@t 24 Kur ingervals to @%}1 1n0@Q§1 ing 72 hours post-dose
for the males an h for @ fepi&es and th ft 14¢ hoursghefore being disconnected;
similarly, CO; t ren@d at % h %nte Is up@ an @wlu&% 72 hours and the left until
144 hours be beléérene ed fo@ﬁ 2& €s). %,

Urine and faeces w@g colt@;ted %‘[ 0 to 243 24 to@#S %@to 72@2 t%@ 96 to 120; 120 to 144 and 144
to 168 hQu@after dosing, % @ fog

Blood ples were @@en f] rat at appr@n t§§0 2%@ 5,1, 2, 4, 6, 24 hours post-dosing
and at 24 hour 1nter§1 s thm;eafte&g(lt w@mm&rl y intended™o collect sufficient blood for separate
analysis of eryt@y‘[es %nd massbut tb§9 wa isr%arded because rats exhibited peripheral
ischemia immedftely afpr deQvig). @,% R & S

Cage washinggyvere @he ag 08 hdurs aft@ adm@stratl@’l

All rats Weﬁésacrl fed < @d 7 \68 h@s) p@;lz dos@and tissues were taken or sampled for either
1mmed1ate§§ssay for radlo ct1V (15@1d @arcass was also retained for analysis). Sampled
tissues @¢fuded liver, @iney@eart ngs, @am £at skeletal muscle, adrenals, spleen, small intestinal
+ contents large 1r@st1ne% con@sts C um{ ontents ovaries and uterus, testes, eyes, Harderian
glan@s thyroid, skivan §

Radioactivity i n@u{lne cage v&z@les a trag exhaled ethanol and CO, solutions was measured directly
using LSC; samples gifae an sues, Komogenized in water, were combusted in an oxidizer and
the evolve OQW Iﬁed and to @ radioactivity was measured using LSC. Blood samples and
residual cdgcass @’r 1lls§§’prlor assay by LSC. Skin and fur were combusted prior to assay by
LSC. @ @@

QJ

S L o o
S

§ Storaablllty stability and homogeneity in vehicle were not considered as applicable
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Fractionation, extraction and chromatographic procedures included:

For urine:

Chromatography on silica plates using 2 system solvents (in methanol/water/ammonia ggnd @
acetonitrile/water mobile phase) and radio-gas chromatography. @
Extraction of pooled urine samples from each time interval for both sexes %uh ethyl ace@e an(@’
hexane for separate analysis of the organic and aqueous phase. S

Extraction and isolation of the radiolabeled components from the 24-, 48- 48d 72 hours ooled\gne
samples for both sexes, using a solvent partition/salting out proced (addition § am une
sulphate and extraction with diethylether/ethanol). @llowmg TI@@ analysis %Bf extacts
methanol/water/ammonia mobile phase), radlolabeledmmponents @ere located Gy s m%@hd K@
extracted with ethanol and further eluted on an ion g(change res11th hydroqg@rlc ; regdltant ©

residues were examined by nuclear magnetic reson@e spectrom@ and radio@ chro to@phy.é}
o & &
('@'
For faeces: \ @ - \© &? @@

Extraction of pooled faeces samples from e@gh tlrgzzé‘@mter@ fog’eoth se;@\gs @ ethﬁd acet&‘e and
hexane for separate analysis of the organic D aqu@
Analysis of organic extracts and aqueouﬁu f&¥an TL@(m Qethan@(water@mm@ m@le

h (&
— @} K\\ %@ N O & SRS
For tissues: @Q " &K Q}’% @Q § @ )

- Fractionation using a i-step roceocﬁre Y‘%ﬁe @r pA¥of iy aq @s hotrogenate of
d

pooled “suitable” tlSS@GS frg?g@e I@x (i 5.14-1), @ c‘l‘% by$ad1o labeled
content (treated nii@@s lisegr, k@ey, m@’cle £at, he@ﬁ lu%, brairt ova@ﬁ uterus) and
testes). & S &

- Water soluble fréption Qs cogentrgeed and a@:ﬂysed by@ ru %)

- Solid phase WaFextr ted twice wisl ch 0@§for Lhlorofdrm &tract@ere used as a source
of tissue pids ;sing, Beeton® e ction, (newiyal Ypids), chloroform extraction
(phosphol ds) sapon%ati GWith @Ho d by @tractl%n with petroleum ether
(sterols a&hﬁcag ustlc &tlor%llo d by @traction with diethylether
(free fEoty agNs); TRC a lys1s %hpldsg?“actlo% ari$ solvent systems known for
thelar@ng @ertle@wn spe(ggto theQiffe cla@es of lipids. Aqueous and solid
p ses serve as s rce@f tissge pro concentratign and acidification by addition of

suffuric acid, @m eri@ ted a for uQ@ﬁd centrifuged and then processed

& or separati@g i@ and 2 aclds @mm%mdos @uctions were assayed by TLC (in n-
butanol/ a&%ﬁc acfd/wate®imo l%pha ) as WAt as aqueous phases for which a second

solvent @ster&vas u (ch&%forr@’netha@)l/a@noma)

@ @@Qo@ ©\0©©@’

%
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Figure 5.1.1- 1: Tissue fractionation scheme
f L gueons homogenate j o\@ «§
S
Lgueous Solid @b &@ @
conce nirated water added 6@’ 5 @
b evaporation Re-horaoge nised % § @\ &
; @ < NS
e xtrarted with chlorofora\y r\@ @) Q\ @ @
¢ centrifiuged < @% %@ @ éﬂ @)
A : @ led chloraform exfebts Q Q @Q}
rpuecns + solid % %ﬁied & (@) I
Conce ntrated {evaporation) Q@
Brought 1o approx. 35% HS0, QY N extsal \© 9 @@
Heated at approx 99°C for 15h R é@’ LIS N
Centrifnged & @ % & %%7 @
| Fye & E T SN g
¢ ¢ t’\y% S wi ed @ % § Residue @? @
RN ac;% S N, suuiication (KOH)

Filtered (reracreal of precijitated Ba

N
gdue ueous R - S tiom troléeh sther
e Nk (BaCOy) @Q ciix RS g} Jé: \ Q}S\’ S ¥ @ :E@

Concentrated {evaporati
Extra_ctet;iviﬂli nbﬁa@?l &@ 6@@ ‘é§ @® &© ©© @fecn.g&
Centrifuged § N RS chforoforti, &@)Q & Cidjﬂg@&_“md diitisT eths
o, extrated with diethed ether
. Sl & & NS & . FB
N Vo & 5 M Sheesiveis

AN
I-DamEno. s E I @
e @ '@E'tht;a&@ml @ ¢

S o
Q trested wi QS A LN
(mono l:a.ﬂw)@ Q *"\ 7 v \'+ o @ @) N @
@) \supem&nt U in vatst @mﬂu@ .
o @ ' g §hm anddicarh oxylic)
y & 0 9O «7 & O
(N 2 & © 9@
QD o O & ISR S
A @ \Q NN NN %@
) v RESOLTS ANDWQISCUESSION
O SRS

. %d NS — .
The total administeredQatio Vltb@as exgreted QY exhald air, urine and to a much lesser extent in
faeces withi@ hogosin&' the @an reeovery rates were 103.18% (range 94.65 to 111.56%)
and 100.12% (range 91.3&¢0 1@97% @?theé@se igidales and females, respectively.
Excreti([@ as rapid @nd rred@y reci%gnnaqn&y within the first 24 hours after dosing. The
radioactivity was prégdominantry glimina Vi;i@ exhaled air as CO» with no significant difference
betwegn males andJemalgg)24 h@rs agf treabment, the mean “CO, excretion accounted for 49.50%
(ma%s) and 49.70% (fe@ales)@/herea insi@ificant amounts were found in ethanol traps (0.10 and
0.04% of dose @ males and al @Pesp tvely). Excretion in the urine was the other main route of
excretion, sheyvin f%%a' ifference or thdividual values between sexes: the mean values 24 hours
after treatpient a\i}unt for 32.75 %@0’ 32.34% of the administered dose in males and females,
respectiv@ly. Exsretion@n faege® was considerably lower although females eliminated almost twice as
much 9fhe dede bythis rowge that did the males: overall mean values (0 to 168 hours) were 1.85% in
male§and @?;\' o igSemaléy (see Table 5.1.1- 1).
AKABS hew?s after dosisy, approximately 4% of the administered dose was found in rats: 3.30 and
2.96%@ e carcass and 0.99 and 1.17% in the tissues of males and females, respectively.
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Table 5.1.1- 1: Group mean values (expressed as % administered dose) in urine, faeces, tissues and
total recovery.
Males Females @
Time after dosing (h) 0-24 24-48 0-168 0-24 24-48 054@\3’ S
Urine 32.75 3.52 37.39 32.34 .53 @20
Faeces () 0.74 0.46 1.85 0.69 a1.32 L3307
Exhaled air ~ S °\ I
CO, 49.50 6.93 59.13 49.70 S 547, @ g3 P
Ethanol 0.10 0.06 0.23 €4 0.04 | 001> &050) IS
Cage wash 0.2% Y O [ 0249 «
Dissected tissues ©) @99 Q o &Y L O
Carcass @30 A O \% 96 @
Total recovery (%) | 0318 91 & | 10012
(M corrected for combusting efficiency of 94.85% 9 o 7
é: 0 to 144 h period : g % @° @6@7 &‘&,\ %@ @b\ °\% ‘§
corrected for combusting efficiency of 93.39% Q @3\9 6@7 b@j ] & % N .
Half-lives and elimination constant Valu&%al Lﬂtate g'n blpgd rad@gctw& foq&d in ea@j t: an
half-lives were 184 + 69 hours and 12@_ 12 lsgours a gak ehm tio &)nst wergt ©.0042
+ 0.0016 and 0.0054 £+ 0.0006, in n@s as&&ema@@ reﬂ@tlv@ 1nd§2t1ng t fe @ (%(hlblted a
30% faster rate of elimination than&ales.®” "~
Radioactivity in tissues collectedkt tegginal &crifi @ter I@ed bus‘ﬁpon and LSC
and converted to pg/g fosety. equivalent: 9C W@y gen: 1@ ly ibute 0@ oufll tissues, with
highest amounts found in kadpey, liver, lyitg; spleen, fat, adrengl™gl a,n(‘f@nd nads 1@ in tissues with

N

high metabolic activity. g9 tissy@® cont@ned 1&s than™32 ng/g w%@ma%conte@s above 100 pg/g

fosetyl-Al equivalent (sés Table 5.1. 1-%) entrg¥dn in"the ss %@%ﬁ found to be 137.3
and 129.6 pg equiv./@@n mal&y dnd f@nales@‘espe@wel&© é& “ o
& rcon s g
§
Table 5.1.1- 2: ea nceirtratio S f fo -Al ssuesat texaipnal sacrifice equiv./
S r@om%f‘\@tm S@Q@@a;@m (ng equiv./g)
' q @ear@once@ atl% o S S b Mean Conc?ntratlon
Tissue Qg equiv./g) . 9 Tis . (ng equiv./g)
. Males @nales@ @ Qr Males Females
Liver&& 124 g+ 24% 90 £12.36 (DesophaBus, Q| 483243042 | 98.48+36.13
° N @ stomach & ﬁatents
Kidneys 318 +24.43 8258 844t 38@9 Snjt int%tine & | 94.00+24.86 | 191.02 £24.88
© A (&@ contentg-x
Brain @ 129853 1@‘/00 @w 54 (Parge fgRstine & | 74.76 £ 14.78 | 11130 + 18.97
Q © Q "~y consguts
Spleen 144.96 £31.459 157,$%+ 1367 | Ca@pm & contents | 38.88+9.50 | 64.66 +9.20
Lungs &’ 116.%+ 288y | 1596 +£5.64 { Adrenals 255.72 + 80.88 656.00 + 184.10
Heart 796 + 1494 1£90.30 £21.23 Prhyroid 7528 +33.93 | 151.72 +63.09
Mystle %2.90 +@825- [952.9¢F 1439 | Eyes 51.58+14.97 | 68.43 +9.48
Fat 222.08 P114 691 163,12 + 5290 | Bone & marrow 86.38+24.82 | 74.12+42.32
Testes R 225\\9,0 + 2@% K 1 Skin 262.48 +119.51 138.38 +50.20
Ovaries an \ n. 64.5@t 43.60 | Fur 217.12 £74.50 200.74 £
uterus Q\@ D § 2o Q 152.95
n.a.: n%@%ﬁalyse@@y N ©\\'j
¢ & T
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The nature of radioactivity was assayed in urine, faeces and tissues using various fractionation
procedures. Examination of the 24-, 48- and 72 hours urine samples by TLC, radio-gas
chromatography and NMR spectrometry revealed only one labelled component which was showgto
be fosetyl-Al and which accounted for approximately 36% of the administered dose; radfergas<&>
chromatography on 24 hours urine samples from 3 rats/sex showed the presenc&of 14C- ethana@O.S 1
2.2% of total urine radioactivity i.e. 0.2 to 0.4% of administered dose). In tle24 to 72 h % fa
samples, only fosetyl-Al was detected in aqueous extracts by TLC. In tlSSl@ selected for mul@- €
fractionation procedure, the radioactive content of water soluble, lipid an¥ protein aq 10N
was associated with numerous compounds involving negggal lipids, friex’fatty ac1ds$€§d amglo ac@
preparations, and in no instance parent or possible metal&es were d@@cted @@ § ?”\7 &
O
1L CON%I%SION Q &é&’ N ©©© >
*‘?’ Q ) &
RMS conclusion: Following a single oral admi tration of a@oo g n &, l“C@et is
rapldly and totally absorbed and excreted, prisdomingpfly imdhe efhaled wyr (59 f th&dose)?'\“and in
the urine (35 to 37% of the dose) within 48@our&% @aoun@@ﬁ the@ﬁaece&Z to 33@ of the
dose). Excretion occurred mainly Wlthm%4 hou®, u&d@atmg%pl abso n an®Peli tior@%o
major sex differences were found. g?fge @0u of raQ bel Mccoftated for as §“COZ
demonstrated that extensive metaboli, @an&&ﬁﬁmatk% of t@%d @ose d oc@ed @s was
confirmed by the presence of 14@@ n,t & whidey 1nd§‘ted t n@rally@)ccumng
components would occur from 14C-ethlyl mﬁe;c@ the@renmpo@ld Vé)@aceta?kdehyde and

acetate; in no instance fosetyl- %was Ydéj%cteql@ the@ans&gnd ti@s @
~ S RN @ é

v % \@ &
Report: KeA 5.1.@»2% 2001; M. 2053;@@01 ©
Title: The metgbolism of 14 osetéﬂ 1n R Tat 2,

Report No.: 2,C013 @J) S} @ 8 o @
Document No.: S M-20838 @ O %\ © & K\
Guideline(s): @ OKCD:, 4@; < @Q @ @
Guideline deviati @\, ne & Q&N \\ é\ ©® @} <&
GLP/GEP: es Y
$ £ o F s b @§ @
oo @@ M AI@S TH
@ & @E @bs M@ g@
An AﬁE study wg!) @med ollo@ihg @\éle o%l ad@mlstratlons of C-fosetyl-Al (batch

CFQ 11651, Spe€§ actﬁglty 5@ ng S‘&gadlo 1ty 9&%) using two groups of 4 male and

4 female Spragu awl@g rats ma}w se rates of &0 and 1000 mg/kg.
1velg;%m d at intervals up to 168 hours post dose. Expired

Urine and faecss Wer
air was coli@@ d io a, so&BMg solution “af m%oethanolamme :ethanediol, 3:7 v/v, at 24 hour
intervals to 168 hours'gbst dQye. Acxge wigy water was performed at 24 hour intervals up to
168 houg ost dose.&Fhe ple(@tlss werevall removed or sampled 168 hours post dose
administration and isted “ofyiver, Qldne%@ eart, lungs, brain, fat, skeletal muscle, spleen,
gasfrdintestinal trass and@nten@’ adgsytals @ne and marrow, eyes, whole blood, plasma, testes,
ovaries, thyr01d uterus, @in ar@ Tur and'the,Ridual carcass.

The levels of oactlglty %ent@ e sQiples was either determined directly by liquid scintillation
counting ( @ (g%lowﬁxg a gggnbustion technique.

Urine an(& eca mpl@ werg,prepd®d for chromatographic analysis using sequences of solvent
extract cer@ ugat n evaporation under nitrogen. The presence of metabolites was
investigated thin¥ayer chromatography technique and Phosphorlmager detection. Gas-
chr@ato @ y/ § ctrometric Detection was used to investigate levels of phosphonic acid in
iV, kidgsy and musclé3amples.
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II. RESULTS AND DISCUSSION
The recovery of radioactivity is given in the following Table 5.1.1- 3. @f >
N <
Ko
Table 5.1.1- 3: Mean recovery of radioactivity ®© @Q @
% of administered radioactivity @7 )
100 mg/kg 1080 mglkg A 9 %
Sample Males Females Males ?é% Fe"males 7 é\a
Mean SD Mean SD Y Mean @D Meagy| N |@
Urine 25.89 166] 2721 235 2544kR 359 2909 717G é
Faeces 4.46 0.85 3.80 @\097 8 1 2260 ©%5.04XR 0.9 é}
Cage Wash 0.47 0.21 0.76| <) 0.41 IR 064 1,88 087 <
Exp Air-1 4737 067] 4699 4.15] ~0.04] D 126 K| . 91549
Exp Air-2 6.47 1.25 &9 2249 & 6.94 L9 27 1.6
Tissues 0.97 0.08 Q] @012k W 13] o 1.04 a4
Carcass 6.00 1.40[ £ 5.50(y 0.9@] Q8] ™Mo. % 4] &5 @&
G.1. Tract & Cont. 0.52 0.09] =% *0.5% 096 %,0.63[x 0 0.59 0.1
Recovery 92.15 07(@ 94,88 @16 & 90.56 3\:«35 @3 300 ogg?
Exp Air-1 & -2 = expired air traps. X
G.I. Tract & Cont. = gastrointestinal tract & cont@@ @ @ \@ @ @ @ @
SD = standard deviation Q @ @)
f@ @@ @
The main route of ehmlna‘u&@of ranoac %ty Wa@’wa @gplre@ (a rox %to @% of the dose)
indicating extensive metabdivc C(qgversm@ f tlg site dlola&: O,.6he gther main route of
excretion was via urine (2 to 36 of, Ehmmatlon% of rad b@ed ceuiponents via faeces
was a minor (<10%) route of Q&?retlon @ sig ant differeftee in s excretion profiles at
the low (100 mg/k g) g/kg@dos vel oufg post €St there was some low
retention of total r: act1v1ty 1n§ 5 toSo @Ye d e) whi&® was Histributed throughout the
body. Highest co ntra S er obmvedQQ the a@nals@@nd fa@t}g @@
@)
S @ S & S
SIS N .9 S @
(N . N N
& o &y @ &S
S & & & & & &
AN I SIPCHR O
FrNSSF S
2 @ § & NS Qb
@ O ¢ .0 © .0 @
Q0O S & b
AN SRS %FQ & @
& @ @ Y Ko
@7 N Q @ @\
N % > @§ N
N NSNS
. w &@ @ &®
WO
@ < Q" & ©@
& e oe
Y <
& e
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Table 5.1.1- 4: Mean concentration of radioactivity in the tissues
pg equivalent/ g tissue Q° @
Samol 100 mg/kg 1000 mg/kg 4 QS
ple Males Females Males Females &) g
Mean SD Mean SD Mean SD {\@lean SI® @
Adrenals 20.7 4.3 20.2 1.1 1812 3.6y 2357 282
Bone Marrow 8.7 5.9 7.3 0.9 67.8 %6 83.4| " 13 )
Bone 7.3 2.0 6.2 12 72.6] %69 7247 167 &
Brain 6.0 0.5 4.6 % 53.1] @ 42 4838 N 2.6 @Q @
Eyes 37 0.2 3.2 0) 40IR 31 @7 L& S
Fat-Renal 29.8 10.2 31.8)] o¥3.0] 443 485 48R 109 &
Heart 71 0.4 65 02]  6R] 56 ol 93| (@
Kidneys 10.9 1.4 16&23} 12] 32 @ 1428 B¥I| 91491@
Liver 7.1 1.0 J2l .95 966 160 o4l 34
Lungs 9.8 0.8 7 @ 33k, 1028 @52 o 959 4.1
Muscle 8.2 07 « 7llgy sef &7 Yo s @26 &°
Skin and Fat 12.5 0.7] %, 114 4| 52037 22@% 1538 3.9
Spleen 9.1 1Ly 03 @27« 84 NN
Thyroid 8.5 OB 2N 188 9.9 L2 1018) 3%4
G.1. Tract & Cont. 4.1 6| o 4.9 &S 2/ 136 | 955
Carcass 75 Q1.5 7 »L 647D &Y el 9.6
Whole Blood 82l 087 @ Ludleg? oy  O3[:0549 4.6
Plasma 10 09 o 13 Y 09 @3] ¢ 43T 11® 0.9
Testes 10.1]  %.0.3] O N/A] M R4l 1 avA N/A
Ovaries A SONAEYT 1 o L7 0 NADS @R[ 1894 13.7
Uterus WAL NA[ g8 w@ 3.5 N/A] WA &181.9 89.8
G.L Tract & Cont. = gastgsitestingtiract sgd“contents N N
N/A = not applicableg @ I@F @a% @@2 § &9 @© & K\
o © Q & @

dinisgration of '*C-fosetyl-Al at the
@ highest mean concentration of

° %, , @
The distributior@% radidsctivify follcw\mg a&ﬁngle ‘oral g
¢) and adrenal gland (20.7 and

rate of 100 n@g &S sim@®r for@nalea&@ fepftele anthnals ¥
total radio%tivity fotind T theggenal fat (298 and¢§ .8 ugqui

i0.2 ug%w'v/g) .forgdﬁ an mé},@ m.al Yres ctlve N . .

owerAdiicentrationsgyere nd ifvthe kidneys@t0.9 apd 16@®pg equiv./g), skin and fat (12.5 and

11.4 pg equiv./g) fotynalednd female ang als@speq%vely asPovaries (13.5 pg equiv./g). Most other

tissues contained €yhcengratio at wese in thy genél range of 3 to 10 pg equiv./g.

The lowest mear@oncq%rati we ouni%n plagma (1Qand 1.3 pg equiv./mL for male and female
o ¢ © o .0 @

animals, res@ﬂvel ¢ o .

The distribution of total @ioa Wity @owi@ a s@le oral administration of “C-fosetyl-Al at the
rate of 1 mg/kg W% simildy tor @ﬁ%le @fem@g animals. Actual concentrations achieved were
approxifutely 10X hdse ofRrved at t §OW :Ndose level. Highest mean concentrations of total
radiogctivity Were@md 4:% the @ml @ (4432 and 434.8 pug equiv./g), adrenal gland (181.2 and
235¥ ug equiv./g), an in ?)‘hd fat @02.§nd 153.8 ug equiv./g) for male and female animals
respectively. C@mentrationsQ rad@ctiv@ in the ovaries (189.4 pg equiv./g) and uterus (181.9 ug
equiv./g) oﬁale S we &dlso getativelyhigh.

Lower con tra‘q’@#s Q’S ousn,\(ﬂi in t%@idneys (113.2 and 131.1 pg equiv./g) and thyroid (141.8 and
101.6 uquiv) fogy"maleyand female animals respectively. Most other tissues contained
concenttionsy th&gcnge@o to 100 ug equiv./g.

The @Vest n entigtions were found in plasma (16.5 and 17.4 pugequiv./mL for male and
fe@e aniépals, re@ecti@ly).
<

&
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For urine and faeces samples selected for chromatographic analysis, procedural losses following the
extraction of 0 to 24 and 24 to 168 hours faeces and 24 to 168 hours urine samples were high, with
extraction recoveries ranging from 21.8 to 61.1% TRR (0.25 to 1.20% of dose). Centrlfugatlonz@h >
0 to 24 hours urine samples gave extraction efficiencies ranging from 98.2 to 100.0% TRR I
28.3% of dose). S @
TLC analysis of 24 to 168 hours urine samples and 0 to 24 and 24 to 168 s faeces s 1es
unsuccessful due to low radioactivity and the nature of the extract. TLC &romatograms gengrated
from O to 24 hours urine extracts contained 4 to 5 radioactive peaks. The major co& n alk
chromatograms was '*C-fosetyl-Al which represented 85@2‘50 96.7% T RR (22.6 to %\’ % okdose

the analysed radioactivity. The other components wereginor, unide @ed peaks, @ch c@of whéch K@

accounted for between 0.27 and 4.22% TRR (0.07 to }.11% of dose @)
@§ $ é\’ Q ©<§ &
1L COUSION O @® @}

78

RMS Conclusion: Following a single oreﬁigadm G tratloﬁ of N)\() and 1 ﬁlg/kg% bw ﬁﬁv rats,
absorption of fosetyl-Al was extensive (> Q)%) S e)@’etlor@was @id (6709 @xcreté% within
24 hours post-dosing). Excretion profile w§§ s11;ni@’r in8%h sex at%oth doge levels: the@in r@tes
of elimination were via the exhaled a@&ﬁ @) ifdicati Xtemgive bolk conversmn the
radiolabel to '*CO, and excretion v1a@ne 25 to 30% ofgh ad{a@uste X Elu@maho@wa the
faeces was a minor route. At 168 ho@ pc&%s 0sg @ere A% sorfelo entiQu’ of @é’oac@ity in the
body (5 to 9% of the dose) whi Nwas di r1but§1 tk&fghm@the (highest centkations were
found in the renal fat and in the.adre 1%land@§Fr0@§ ana&lysis ours Vrine extracts
(faeces samples and of 24 & 63 hQuts yrine sai@ples gyere @cc stul d@ to pRocedural losses
following extraction), it was%oncigded thaf>the Qaj or l@,ne cofgponeqt®was €gsetyl-Al (85.7 to 96.7%
TRR i.e. 22.6 to 26.3% ofshe do®) a aher (un1dent1ﬁed ?%mp@nts were minor (each one
0.

accounting for between 024 ta¥.22% D 1.118% of the dos
e n 024 1984227 TRR &8 &oofhctos.” &5

QS @» & @ S O O K &\

Report: § KA S %31976—15%60-01—@
Title: lumlﬁwm Q&yl ph(?&g ite (k§ 4. 7@ E§ion@y in rats
Report No.: @ IS R K S
Document No..® @ M%LS916 01 1 . & & O %@
Guideline sf@ Qot speef & v @ Qr

= @ o & o

1 1

gllljlclj: (@Vlatlon@) @@1;(:; a@cab & < S

EM-161367-01-1

N
Report: @@Q CA 5&
Title: ©QA u 3 - Metabolism study in rats

ReportNo: 0 ¢, ROAE823 -

Document No.: 61
Guideline not spegitie
ev1at10n(s)

Guideli ot aplicable
GLP\égEP § g@
@
@° [ I%@TE@RL LS AND METHODS

An excreti stydy Waﬁerfoﬁwd @sing '“C-fosetyl-Al (batch KWC 461, specific activity
13.48 m mo]@nd @ale@ﬁ 3 female rats. Each animal was dosed orally at 250 mg/kg/day for
seven dgys. T ;\5(’. nu%ls werdsacrificed 24 hours following the seventh dose administration. Selected
tlssu ere n fgsradiagSsay, as was the residual carcass.
%E fae '{4,9 and @’hal@alr were collected daily until 24 hours after administration of the final dose.
Urine §GS exhaled air and tissues were assayed by liquid scintillation techniques for total
radioattvit
Chromatographic investigations were performed using gas chromatography with a specific phosphorus

detector following methylation of the phosphonate components.
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II. RESULTS AND DISCUSSION

The mean recovery for the males was 98.84% and for the females was 96.16% (see Table 5.1.1- i@f

N
Table 5.1.1- 5: Mean recovery of radioactivity @ @® @
Mean % of administered 6§ s O\Q
Sample radioactivity % o § &
Male Female {% N é\g
Urine 26.44 27% @ & ©\ @ @
Facces 2.86 178 R v & &
Carbon dioxide 59.82 @p0.03 & S R O &
Ethanol 0.02 S| R o & & © O
Cage wash B @Y 2 s L@ R \© % @@
Tissucs 495 o 2396 > RS N
Carcass 452 |1© @ 298 @% X g§ AN
Total Recovery 98.8 @?ﬁ 96@ Q @ S @& ‘

©)
N UOS \\ S § N @?

These results indicate that the expirec@r in@ﬁe fo@n of ¥CO,) @15 tiﬁ&maj outeSef eli&tion

accounting for approx. 60% of the ingstered @Se. 7@ urigdrwas e ne@o ei?mortant route

e l@s adi@g@?\/it ft in the

representing approx. 27% of dos&, Takif@ theks figufts ang\t
tissues it can be seen that the ainis@jed l“@-fog Al @55 h@)’ a%@rbe & arotind 95%. The
i <

results obtained on a daily ba@how\%‘é that {88 ab tio&d e@kj@nnati we api@
AN &

D N T SR

Table 5.1.1- 6: Mean @ncenti@ion %@adivit{in thg&ti%ssueg,\ﬁQ § @so\’
Concegtpatiogpf rad@activiy (ug e@liv./%% . Q)
Tissue S @131@ @ L Feqiles O K\
£ Mean S 8. Wiea%@ _@.D. @
Liver N N65.3¢ 3 80 00172 |
Kidney O | ©°24020] 2 11.29) 314,08 8750 %
Brain O | 220 1085] 9 638y Q 4.9¢
Spleen & 18147092 N34 20973] o,
Lungs & 1818 L9745 LB N9
Heart . O g8 1386t . 98843F . 76.46
Muscle Q> W3l | 2 v, 4% 7.52
Fat Y A\6515YT RPDT9% Y 11833 &  32.13
=0 Y [ ®
S.D. = standard dg@vlatlon ©Q @@ o ©@ @\ @Q 6@%

N R
The liver, kﬁney, %ngs@@ple%\and @ W%s fou@to contain radioactivity levels above 100 pg
equiv./g gy both sexesg.The hedrt, ngydcles brin were found to contain concentrations between
approx.~N0 to 90 pggquiv./gs tth res&l bei@ indicative of a wide distribution of radioactivity
althoggh not partigytarly Jhgh gren @ thgats had received seven administrations at a rate of
250 tng/kg and that the @riﬁc@ccurre onl@®24 hours following the last dose.

The extent of @ eliminatida as afioagve CO, demonstrated that the *C-fosetyl-Al had been
extensively @ab({i%a TheTate elir@na ion indicated that this metabolism had been rapid.
% AN
> & S
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Table 5.1.1- 7: Recovery of fosetyl-Al and phosphonate
% of administered material @o @
Sample Males Females N @§
Fosetyl-Al | Phosphonate Total Fosetyl-Al Phosphona@ Total @Q @
Urine 28.10 72.80]  100.90 26.30 02 99.3 \Q
Faeces 0.01 3.78 3.79 0.02 % 0.67 @\69 § %@)
Carca.ss n.d. 0.30 030 » nd A0 041 g\’ 0.41 @@ @
Intestinal Tract n.d. 0.09 0.09 n.d. mQ 047 @ (@ é\, ©§
Tissues n.d. n.d. n.gj n.dg n. 6@ V| @ &
Total 28.11 76.97 1 26. 3% QOO 89@ &@
ota ﬁ(}@\f& (7 . @
@
Fosetyl-Al underwent extensive hydroly&@ n VQZ% to %e K%? et phos?hon te. The
phosphonate produced was excreted predominantli¢equi ent @3 the a

four hours after the final dose there

components examined. Small amou n@:@ 0.
phosphonate were found in the car Ran testiqal trael,0f b&@gﬁ

Phosphonate residues were geneflly

Y

in the urine together with unchanged mgfeyial{Z6 to38%
nq 2 Svide

(e ﬁ&/ale

sent

m t

for

lIIIS

09%oft%

tissu:
and fat from the female gro s{V%?f ratg gave Kggidu @Velsﬁ

equiv./g respectively. There

the tissues.

The '*C-ethanol that Wa{%rodm@d W€y
expired air. It is postulated t

occurring molecules ac
observed in tlssueQ é \@
@) A Y

RMS Conclt@’on:
possibl@bsequent m
occurr
phosphonate resi

>

in rats, largg amounts of CO, Were ¢

ol

molecules @asn&

(ex%@pt 1@

l;@&osph@r} te motety Wyuld be extensively oxidized to phosphate
€

11 pr

7 da@l coﬁ%e@?uti@} ora
c@ndica@ig t
taldehyde @sd aceate ghing rise to a wide range of naturally
vity and no unchanged compound nor

via,

rapj

@gﬁ?

%carh@l dio
SSIILSCON @JSI
Tty

@minﬁim@)f 250 mg/kg bw “C-fosetyl-Al
ete

as, wide dgttibuti
1dne@and@ fr

of radioa

rem

ximatdty 7

N
dlsed 14C@%©and®as
the -€ anol Wa% inc

o
QY

”y, of

rei@po%@
ty—

d compou

§ I@@d compou

t

@%omp nd) of

oug ke Sample

X of kidney
equiv. /g and 51 ug
no &llded@@ for thi acc&mla&@n of @}aosp%onate &idues in any of

inly excreted in the
orated into naturally
th&\leadn@ to t@» remiﬁ@ levels of radioactivity

1 of the labeled ethyl group and

fem@ks) were found in organs and tissues.

ly, predominantly in urine, without prior

Although it mig ed t
in vivo, resul@ 1nd1 th@b it xc"@ted ntit
oxidation. ~Q @) @ DN
SN I N
<) 6 O oF L&
@, N Q @ @\
Q A\ N @& .
5 O S <
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Report: KCA 5.1.1/05 | : 1977; M-158800-01-1
Title: Aluminium ethyl phosphite-32P (LS 74.783-32P): Excretion study in rats
Report No.: R000523 -
Document No.: M-158800-01-1 @ @b
Guideline(s): not specified N
Guideline deviation(s):  not applicable S @® @
GLP/GEP: no N LR

g IS
I. MATERIALS AND METHODS ?&% °\© § 34\7@

O oSO
An excretion study was performed with 32P- foset? I-Al (batc @KWC 565 Qpe@ a@@@lty Q@
5.9 mCi/mmol, radiopurity 92%) using 3 male and 3 xmale Sprag Q)awley rat@ @Q (5%@
Each animal was dosed orally at approximately 25 /kg/day f@ Seven.daysgl ringan factes wedd
collected daily until 72 hours after the admir@atlon of the finalgy fose. Rhe affihalsggvere @n
sacrificed to provide tissue samples. In addition blood san$ @&taker@rom@ch rftvat 1%§7@vals
during the 24 hours after the first and last doé&s w howy, mter@s afithe first doge Tor the
duration of the experiment. Urine, fae%es t1 é)blo@y samfabes we a@ye(@ llﬂ
scintillation techniques for radloactwlty \ \\ @ &% @ . §

SRS
'3 ,) ® & O
IL U{ﬁ A@ D@Ussgg% & @ & o P
The recovery of the admmlsteredelo t1v1ty sum rised the @Towsg Tab¢g™S.1:4
s g Gl

N & @d

TableS.11-8:  Mean rechyérygf radm@@mt& . 2 2 o ®©

.99 Méan %60t a 1ste,Q3d ) SRS @ R
Sample ~ Y radioqﬁy @ N x> §

& > %ﬁé hale™ | © NS

Urine &, NECTEIREE 2 @ © S
Faeces S O ~° .10 . 4,565 @} @@
Cagewash O XN S g 114 & 1.2Y] § L
Blood sample®y & O O mli e Ol S
Tissues . i & A2 P33 %
Carcass °s, Nl &5 Y A 083Y \@7
Total BeSovery @ [ 9449L © 934 o\@
n.d. = not detected §\ &\ é&g @ 6§9\ & AN
The major part g/f)the inigtered r@ﬁoa vty W@ ex d in faeces (54%) with a smaller amount
in the urine I\@mr unts@ %) ®Dthe a@nms‘[ered radioactivity were still present in

the body 72 urs a c§ -\o d g w@ the &hest levels being found in the spleen (approx.
40 nug e /g). Mean e tes, ifPthe gUIer tissues examined were generally 10 to 26 pg

equiv./gwith the lowgs eve elng oun fa@pprox 6 ng equiv./g).

<
R %, @’@\
SRS o
G @ © 9
@@@@%@

Yy O & 9
> O o
s &
@@@%
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Table 5.1.1- 9: Mean concentration of radioactivity in the tissues
Concentration of radioactivity (ug equiv./g)
Tissue Males Females
Mean S.D. Mean S.D.
Liver 24.60 5.96 25.50 6.84
Kidney 21.13 3.79 24.60 6.77
Brain 10.37 3.29 10.53 2.83 %
Spleen 40.47 15.81 40.004,, 11.35 {N ‘N
Lungs 21.27 4.85 24 685 8.14|@ &
Heart 13.73 191 15.77 48R @
Muscle 18.93 475 G0 430 S
Fat 6.47 3.31 )5.50 R S &
S.D. = standard deviation @M AN @ Q \©
& Q@) N @
The levels of radioactivity in blood reached :é%axm@m 1 &2 h f&’osu@ whils
second maximum level was attained 4 or Syours a@%r dagyng. T«‘@ dlsaﬁear ce of

the blood seemed to occur in two distin&&s & steRyv y ra@ ngal
2 hours whilst the second step was mu@&slovvsgr w1th@) alf- ﬁfe of to @mﬁ

S ©

&
| (3 CONCLU§ION\@
Q
ad%@%tra@ns 0f§0 g by *?P-fosetyl-Al

S
. 9
RMS Conclusion: Followin a11y %@nsem@fve Q@ﬁ

%m the Theces B54%Fand in the ulRle (36 to 38%).
§ 2 hol®s after th@t administ@ion. Blood levels
t

in rats, radioactivity was p mman ly
Minor amounts were stil rese

declined from an initialsgeak ¢l to 2 ﬁ@urs d) fo]@@vmg%& 2 s@ pat@l (half-lives of 1 to
2 hours and 40 to 75 h(\qﬂurs) & &S
SUICIRI gL
&« .9 % @© @
N Q N RN 9 SN @
F D Na a8 §@ N
¥ &0 O &5 b
(N . SH SR
9 @ %y
N & & @ PSR
'S X O Ve & O
Q Q
§ RENIIAN > & >
o N .U O .0 @
VW 0O O S & D
¥ o K & o
=) N @%F W2 %
@7 °\@ Q @ N
T s
N Y S s ]S
¥ N
@" N
§ =) § - @Q
< Q & €W
> O o
N ©
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Phosphonic acid

Report: KCA 5.1.1/06| N ; 1977; M-158817-01-1 °
Title: Phosphorous-32P acid: Excretion study in rats . @
Report No.: R000531 ® o8
Document No.: M-158817-01-1 @b @ S
Guideline(s): not specified g A . &
Guideline deviation(s):  not applicable N N &
GLP/GEP: no 2 RS
& 2 \O\ N @
Report: KcA 5.1.107 T 1%& M- 15884-1 @@ § %@
Title: Phosphorous-32P acid: Metabohgn study in r & Ko Q ©© &
Report No.: R000546 % A S @
Document No.: M-158849-01-1 Yoy 9 Q é N
Guideline(s): . Q) \ @ 2) @D
uideline(s): not specified RN @ 6\ 'y Q

Guideline deviation(s):  not applicable S 2 N3 B % Q N R
GLP/GEP: no Q @ & & L @ K

5 Foe Y&

L MA@RI@S AND'MEHO O« S
%@ SO gy é’ S}

The metabolism of **P-phosphonicy d %3 ch T Nl%@?) &@‘c1ﬁ§&tiv' 4 @1/m@01 on the
02/03/77) administered as its sod@m salt Was m\%stl%&d usiy 3 m andgyfemalyratsedgsed orally
at 111 mg/kg body weight daily for’sevén day (©) & 8) @ S

Urine and faeces were collec
were then sacrificed to provide tl%%le sa
intervals during the 24 hO@s aft@®the f@t and@ast do

all Wntil 72 our®fter 1n@t10n of the @qal d&se. The animals
I&addln blogg san@%s Wese taken Trom each rat at
as well a@t ur i t@vals after the first

dose for the duration ofsthe perlme e, fi Qtie an bl sa@es were assayed by
liquid scintillation teckgique % tot@radm@tlw

Metabolites were acted e bi @oglc S w1th wat@ and %he extracts radioassayed
using a liquid sci lat@ co n%g tgchni Th@rese d of qetabo@@jes was investigated using
thin-layer chro@tog%p g& 11qu1d\ hrog%togra@iy ng &@spemﬁc phosphorus, FTD,
detector). @ Q q& @ @ @

@’
\@ % ?&?I @UL’@’ A%)@Iggys&@q
N g &

The recovery of thmm@ﬁered asa,dloac@@lty i1§gwe in the @llowmg Table 5.1.1- 10.

&
Table 5.1.1- 10@® M@ecﬁ o&@’dmgnvny©© ~N
N > S ean Ygpf ad 1ster@
Sample <\ S %Q ,xgtf)acé;%y @
.9 [Q Mal¥ Female
Urine N 5988 oY 65.26
Faege¥ MRS MEESEES 29.85
Cage wash 1.9 55964 3.28
Blood samples =~ o & X 008 0.01
Tissues ) @@ Y 8 0.60
Carcass ¢ > & O & 02 1.35
Total g&é@very @ e @V 98.64 100.35
= &y

T@ajor
ler a@ount in the

ity were still present in the body 72 hours after cessation of dosing.

radioa

§nmstered radioactivity was excreted in urine (approx. 60 to 65%) with a
aeces (approx. 30 to 32%). Minor amounts (1.4 to 2%) of the administered
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Table 5.1.1- 11: Mean concentration of radioactivity in the tissues

Concentration of radioactivity (ng equiv./g) .
Tissue Males Females @

Mean S.D. Mean S.D. N @§
Liver 6.03 0.85 7.87 1.55 S &
Kidney 6.47 0.87 7.23 1.45 @@ & @@
Brain 3.23 0.35 3.67 0.86 Q @
Spleen 10.93 0.78 12.20 130 %% RO %@
Lungs 5.73 1.40 55009 1.48] & 5> N
Heart 477 0.74 5. 3% 1.59;5@ &9 2
Muscle 5.57 0.67 @67 00 s QQ & O
Fat 1.10 030 @67 &0 - @ @© &
S.D. = standard deviation Q) &
9

The highest mean levels of radioactivity wege fou@ n E@ sp éisn (lky@ phﬁsphorﬁ@ acid
equiv./g). The lowest mean levels of radloac@ny e f fat gghosph%mc acig
equiv./g). The remaining tissues were fouis&g to c@‘tm&@dmac@e c ncentr@ons o @X

5 to 8 ug equiv./g. & \ \

Levels in the blood rose rapidly follo¥éhg &ﬁrse 0@%51% @Hh @alue emg med

1 to 2.5 hours following dosing. It agpeareid that ﬂ@eh@tlo@ the ~. 1o 1ty s atdgast a two
alf- s" ho fol@wed*@y a slower

stage process with an initial rapﬁehml@tlon Dha
@0 ehsh@ ac -hfe r the second

second stage. The sampling tm@ s né lon%%nou
elimination phase. \ @ @
Chromatographic 1nvest1gaﬁen 1&0 the @tur%of t radlo‘&ctwlt;f%res@ in thé urine samples
indicated that there was @nly o@ ra%&ctl oni)onent whlch@as @ntlﬁ&(@as being the °P-

phosphonate anion. " L

Examination of the a; g@al Qiracts Qdm &Q@ese of the P+ %phonate anion as the
major component a also the pr&nce @ess 01@& (u%@to 35%f the%xtracted radioactivity) of
the **P-phosphate & @

Analysis of the @ssue kxtracté&ev led t @prese & of tﬁ}ce 185 o&ﬁe phosphonate anion in the
N Qv\‘ 1
kidney and i inal@¥act sg@ples @racq{ Is %@re al@@> obs d u@the female muscle samples.
Y
2 SIL @)N%US@
A & ﬁ@

ally©§)n muv oral %ﬁ’rmmstratlons of 111 mg/kg bw of
32P-phophonic acid ra%;actlv Wa,gpredo@’nantl@exc ted in the urine (59 to 65%) and in the
faeces (30- to 35@%) ntly @g ungh ﬁ%’nge@hos$nate Minor amounts were still present in
the body, 72 %»urs after tl® las Smi @a‘upr@Bloo levels declined from an initial peak (1 to
2.5 hours post'dose) ollo@g step @terr(l&@ @

RMS conclusml@goll v%ng

N A

X v\g%o@’@\

%@@@\@Q&@@

G @ © 9

& IE Vo
O VRN
> O o
s &
&K’@@%
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Aluminium

The EFSA Panel on Food Additives, Flavourings, Processing Aids and Food Contact Materials (AdC)

has evaluated the safety of aluminium (Al) from dietary intake (EFSA J, 2008; 754; 1-34).&1 is

assumed to dissociate from the fosetyl anion when ingested. It is likely that fosetyl residues iyplants

or animal products associate with other naturally occurring cations, e.g. pro, sodium, ﬁ@ciu@r
Q

potassium. Soluble Al can therefore be assessed independently from fosetyl. © N

In the following, the review by the EFSA AFC panel of ADME data is repsyduced (emp@ is @d) 2]

Available studies indicate that the oral bioavailability of @ in humans n experrmeﬁi»l amhaa s fri

drinking water is in the range of 0.3%, whereas the b@varlablhty P Al from an@ eve&y@es

generally is considered to be lower, about 0.1%.

However, considering the available human and anig#al data, it 1§kely that t e@ral ab%rpt@ of @

from food can vary at least 10-fold depending o% hemical fo ent ithe 11@3tm tract. S5

Except for sodium Al phosphate (SALP), aci none of@e Al\comggund *wthorﬂ@ d aod

additives in the EU have been studied for bio@gailab tobioayailabili m of Abfrom SALP, acidic,

when incorporated in a biscuit, was found to

abayt 0 I‘J@mt 'Z* Hoy ever@le P el (%1
the FEEDAP opinion on Zeolite, a form G%SOdll@ A gﬁcate anim@} feed, ate

sodium Al silicate may be partly hydro@sed ﬁ@sﬁle strv& act @ nl Q th um ( ause
of the low pH value) resulting in relegs; Gof éxl%nd silicate mns unp 1she udy@ COWS,
an increase of the Al serum level®m6§ ugZLQefo& treat@nt a ﬁ@ree week

administration of 600 g Zeolite p ay was reported
This finding on sodium Al siligate i Ews g@; n li @Nlt estr@Q)y @16 authors that acid
digestion in the stomach Wougf olibjlise_most of @e m@sted ounds¥o thénonomolecular
species AI** (e.g. hydrated &(Hz@(,)”) & Patel thegsfore rited thgl%noth@mso uble Al-containing
food additives that prevro%ly ha$® b @ ged not to bg abs %ed @n thexglit can be expected
to behave similarly. @
After absorption, Al @trrb un%%))ally to all @ws imhum@ and@ccurfml%es in some. The total
body burden of Al thy huryan scts has bee@%fep ed to appr%xrmately 30 to 50 mg/kg
bw. Normal levelsrof AQ ar&appr%rmateﬁ@l t ug/ N A one-half of the total body
burden of Al 1@@1 ;éﬁkeleto% a Qabou@ne fo%gr h i 1s 1 m accumulation of inhaled
insoluble Al cdmpo O
Reported al levels 1r$ﬁum@ bo tlss ange om 3 to 10 g/kg Al has also been found in
human skin, lower ga mte@ml t lynhl§( S, aaIS\E rathyroid glands, and in most soft
tissue ns. In rats @cumﬁ%lon 0 1 highor in the sple@ liver, bone, and kidneys than in the
brain, muscle, hea@r lurrg also Been r@g%rtedghat A<l$an reach the placenta and foetus and to
some extent dis te t o%&cta g’ motl@rs Al;levels have been found to increase with
ageing in a num an @gan"s\%h , lung, liver, and kidney) of experimental
animals. T .. am§ @f Al\ in pl: a@ th binding protein transferrin. Studies have
demonstra d that about é\%@ in @sma@bound to transferrin and about 11% to citrate.
Cellular ke of Al 4 org & and@jbs @s believed to be relatively slow and most likely occurs
from th&sAl bound t %transfe trans @ptor mediated endocytosis. There are two routes by
which Al might enger'the frain fr@q th @oo D

"M through the blood ra1 rrrer BB@nd

2) througl@hie choroid xu cerebrospinal fluid of the ventricles within the brain and

the@o the%ram

Al has b@}n s n to@apl enter the brain extracellular fluid and the cerebrospinal fluid, with
smalle@/%natlo%m these than in the blood.

The distribwgon o @1 $vbe modulated by several factors. Although citrate and fluoride have been
s toLeduce tlssue c§cumulatlon of Al and increase its renal excretion in experimental animals,
this o‘zi?ccurs when the Al concentration exceeds the transferring metal binding capacity. This will
seldomhappen in humans. The iron status is negatively correlated with Al accumulation in tissues and
animal experiments have shown that calcium and magnesium deficiency may contribute to
accumulation of Al in the brain and bone.
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Following ingestion in humans, absorbed Al from the blood is eliminated primarily by the kidneys,
presumably as the citrate, and excreted in the urine. Unabsorbed Al is excreted in the faeces. Excretion
via the bile constitutes a secondary, but minor route. The two most recent studies in humans thaghad
normal renal function, did not consume any specific diet, took no medications containing Al, and*had &
no other special exposure to Al, reported urine levels of Al of 3.3 (medlangnd 8.9 ug/L@‘lean)@
respectively.

Multiple values have been reported for the elimination half-life of Al %@ humans % ani
suggesting that there is more than one compartment of Al storage from w Al is eliminated. & @@
Within the first day after recelvmg a single injection of 28Al citrate, approximately 59% ofthe d
was excreted in the urine of six subjects. At the end o ays, it was@stimated th@?y the @&se
was retained in the body. However, when 2°Al levels were monitoreg Yor more t]q% 3 OI% years'in a©
single subject that received the injection, half- 11%@ of apprm@sately 7 ye&@ and W

7o

estimated. & &
Initial half-lives of 2 to 5 hours were reporte@’g?n rats, ' , T b@fs WQCI afte @:@tra‘e@
injection of soluble Al salts. When the samplmg t1a the f- h@ f Alsn rabB%s Was
estimated to be 113, 74, 44, 42, 4.2 and 2. da é’n h@r, seru@i kidpey ceitex, and
kidney medulla, respectively. A second ha§:§ life @’th ne atl excee@@d IO(Qays rat
whole organism elimination half-life W@%snm@%d te 8 é4 dag%n s\ m, &dne muscl§iver,

tibia and spleen. O

Al persists for a very long time in th® at 1n fo@m ﬁltrav@i u ectl srn doses of
2Al. A half-life of 150 days has n rep wever, th Stl\'@ is n@a ex d td%ave a high
degree of accuracy as brain sa les § f;z@eas sed oncalculations
for offspring of rats that wereggiven<°Al j ectlon ail rom 20 po ar and thereafter

um, mmaﬂaon h’ai ivegpf approximately 13 and

of 7 and (%O da@/ e@ gested for parietal bone.

and¥30 days andS an days, respectivel
@ day d@o ys, respectively.

examined on days 40, 80, 169, 320 or 73@ postpar
1635 days in the brain wefo sugg@ted %ﬁlf—l G4
For liver and kidneys haff: hves%were sugges |
S

In blood the values w, Q

There is little publighed 1nforma GS@YomeQC sc 1 ehn@latloﬁ%rates that can be used to
extrapolate these ults m t}@ tt man F@All e brain, 1 ays is approximately 20%
of, and 1365 @@ exceeds, thévrat’ s norm e SKE For'g omsony\g ¢ whole-body half-life of Al

in the human es‘@aated@ be S@yeaﬁ& ©© @
NICHFOESY >
N % & @ g
CA 51@ @sor[ﬁ}m, distri ctlon,@letabo?sm\ @nd excretion by other routes
\

No studies have coﬁgducte ollo Qg mstraﬁon routes (e.g. intravenous, dermal) as
these were not déemed £ be nders;and e AD@ in the rat.
* i oo

@ O @ S
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CAS.2 Acute toxicity

New acute toxicity studies have been performed to fulfil legal requirements in India. All new s@es S

are summarised in the following sections, in addition to summaries of studies that had been eval atec}§

in the previous DAR. @
Fosetyl-Al has a very low acute oral (LDso > 5000 mg/kg bw, unspecific clinf¢al signs), peagcuta
(LDso > 5000 mg/kg bw, no clinical signs) and inhalation (LCso > 5.03 mg% air, no ical gns)
toxicity in male and female rats (see Table 5.2- 1). Therefore, no cl%sﬁficatlon fo@acu
effects is required, according to the criteria of Regulat10@272/2008

In the eye irritation study by || GEG_; 1997 MX[79082-01- %@%e study ate &er
the eye eﬁﬁ;cts a11

72 hours when eye effects were still present. Although the severit
for classification as severe eye irritant, the substan§E was classi as sgveredl 1@tan

Eye Dam. 1, H318) because the reversibility of fects co 1d not l@@%rove@(OE aHOW@ p

to 21 days for a possible recovery). An older stiidy wblch §@s not~fully @mph@{ w1t EC@405
i_ 1981; M-229224- Ol-?és irr

11@ on @yes were not rmsed
(OECD 405 allows the rinsing after 1 hoyr in ¢ ds)

e ey@ of an the ou@
were rinsed, albeit at 1 minute, whergas t 1d 1ne our @fter

sm Kot be
instillation. A new eye irritation stud¥ ( -4 01- 1) Was co cted

The scores for chemosis and comun@val rédness fuere %m atsch;ast t razb§ g xcee@ng the
threshold for classification as eye %lk%&% com al 1ty§che sco>of 1. @91n at two
rabbits, also fulfilling the criteria €Qr clﬂ%sﬁ'wa n as gye i
However, all effects were reveggible and the @prne fe l@% reacbor e @ed threshold for
serious eye damage. There w& no éffect iris. This le‘ﬁds to &¢ ass@catmn@s Ey®Trrit. 2, H319.

Fosetyl-Al is irritating to e;\E’s b 0t t @‘f‘e Talpte 5.2 &}) @as no%kin- %nsmzmg potential
(see Table 5.2- 1) and is t@ls no n@enmt@&r ac @ th@terla of Regulation

1272/2008.
& & % @ %\ S & @
Table 5.2- 1: Q@gﬁutmcui%ldl @ith fosetylag@© @@ (L@
Study Type §@ <\ﬁpec@s Réﬁlts q»\\@j f%& @V § " | Reference
N T S T
&@\ RabtlS] L& 2500 kv (20) 1977; M-231363-01-2

@ @ I&Dﬂ:: @250 y/kg @Q(,') %\

& s, N0 60 ks®Y (33 I
SO S LD@ 5280 Wg/kegsw (AR 1979; M-163431-01-1
Acute oral t@ty @QQ\/IO@ LIS = 5500 mg/KQ bw ( g
S @LD E Qt oxke b I 1097 M-
=) 179086-01-1
@7 . @ RatQ % 7@ )
Bso = 360 bw (?) _ ;
N NS Q ne 2013; M-447270-01-1
q = ;
@° @Ousi g SO%Qg/kg bw (%) 2013; M-454114-01-1
S X " ]
&§ § S lﬁ%so/{@@()() mg/kg bw (5+9Q) 1977: M-231363-01-2
i 3 I 7 -
Acuteal §@4’cityé @R%@ LDso > 2000 mg/kg bw (3+9) 179084.01.1 ; 1997, M

N 9 TS LDso > 2000 mg/kg bw (3+5) 2012; M-446499-01-1

Acuté@eutancous | Mouse | LDso = 3950 / 3800 mg/kg bw (/%)

toxicity Rat | LDso= 6600 /7400 mg/kg bw (3/9) 1979; M-163431-01-1

@
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Study Type Species | Results Reference
LCso > 1.73 mg/L air (4 h, MAC*, 3+9Q) .; 1977, M-1591% IS
Acute inhalati 01-1 IS o
cute inhalation ‘ S
tOXiCity Rat L(js(] >511 1’ng/L air (4 h“’ 3 *‘r) 978-01-1 5 @ ,@1@
LCso > 1.24 mg/L air (4 h, MAC, 3+%) D013 Mg 0 3 5
@ % 1 N M' & 51—47 (?\%
Non-irritant \g Q@ wTTT; N}@ @ o
Q QA > B = @
Skin irritation Rabbit | Non-irritant %@ @ ) :
@y V@)
o NN

Non-irritant “ &’ @f@’ %\

Without lms@r Sg{}@c 1rr@t (Lf@s nd@
reversibl study@nmn@bn) Q
With riping aftSd 1 m&\not irgifating, %

Eye irritation Rabbit | Sev u@yc risgant (Lf@tts mo‘& ev crs@a atwg

stu ern 101])@6 Da@» 1, P@t@ @)
@ 1rr1ta@’ (reversible_effects), N S S
€

mip2, 0 O o O
S P Not :ﬁ%smsm" (non@)ux% Injectan

Ao 1&ethod) s < ~ & . 9
Skin sensitisation G@pea ) . @ ~ S
(GPMT) “pig @ot b€@§ltlsl§ @;}x f\@% S s

) &) © -
* MAC = Maximum na ncen{ n % , © &
O N S N oS
S @ ) @ & & O @
CAS21 ral®s S o
D
ReportlS % w @77 M-231363-01-2
Title: L % 783 Rdumin@in el@%phos&hlle 32835 R.P., aluminium salt): Acute toxicity in
e lal@bbl&
Report No.: 0 .
Document No.:@y @63 092 \ s § @’Q
Guideline(s): @ @pem o \ @\ S
Guideline %ldtlo‘n(s) ap@ le ,%V—,Q @
GLP/G @ o\"%
@
N N % @MA@RB@S AND METHODS
@ &

Groups of 10 Sex (;D Ié &(bW%@ﬁlbe Q% to 160 g) were given single doses of 0; 2.8; 4.2; 6.3 or
9.4 g/kg bw 1‘0 Al 111tva~mn 5@@11‘”10(1) in 10% gum arabic (dose volumes: 10.0; 15.0; 22.5
and 33.7 gl

). OV&X signs of toxicity and mortality were recorded for a 15-d test
perlod wa@ ecor 5 days; gross examination was performed on all rats at terminal

R013; M-449129-01-1

3

@@%CA@Z 1/01

sacm‘%
Gro@s e>«§au e Bourgogne rabbits were given single oral doses of 1.35; 2.0; 3.0; 4.5 and
) %g k @@01‘ fosetyl- §111n1u111 (fosetyl-Al) in 10% gum arabic (dose volumes: 4.5; 6.7; 10.0; 15.2
and 2 mL/kg bw, respectively). Overt signs of toxicity and mortality were recorded for a 15-d test
period. Bw was recorded every 5 days; gross examination was performed on all rabbits at terminal
sacrifice.
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II. RESULTS AND DISCUSSION

In rats, sedation and dyspnoea were observed immediately after dosing, prior to depressionggnd >
mortalities which occurred between 3 and 48 hours after dosing (see Table 5.2.1- 1). It is reportédthat &
in surviving rats, bw was significantly decreased on d-5 but that this redyction was n@jjonge
significant on d-10 and d-15 post-dosing (no data tabulated). Congestion of tandular re&@n 0 @
stomach and of the kidney was observed in decedents but no macroscopic ab%rmahtres v&&ere foupd i

surviving animals. % @ @)

In rabbits, sedation, dyspnoea and deaths were seen Wlth@24 hours in %% 5 g/kg l;gsgrou‘p%

on the high dose group); deaths were recorded on d-2/d-§post- dosm§ owing a p&god c@epres@bn %@
in the 3 g/lkg bw group. No bw changes were found. Marked irr

on of th&@ges‘@% tra@vrth@

congestion of the gastric mucosa, petechiae and ul@rations we recorded at @ecropsy® in @ed

rabbits; no abnormal necropsy findings were rec gedl in survrvmg m s. é @}
D’
@ @7 b\ O §
Table 5.2.1- 1: Death induced in rats and blts@%owmg sm%%oral qh&e of etyléAl %
Deaths recorded durmgaﬁ‘e 15 (@ibserv@mn p&od @ O @? @}
RATS ABBITS) % §
Dose Males | Females | 2 s \Dosk 1\/@ s @emal@ @%xes @\’ Q
(@/kg) X dengt | & g4 O o
2.8 0/5 05 [ Av10 ‘¢ 13 oy Y 0 |
4.2 0/5 1/5 /e | 920 O 0y [ D29 & IS
63 3/5 B g | Bog] 2 R0V &
9.4 5/5 5/5,° | . 10 10 4, 5 é/z <1 .22 L 44
& @ QN L9
N @HI @NC@USI@ RS §
The acute oral LD rat@énd@bblts&vas ater %an 209) m@g bw&\l"hus fosetyl-Al is not

classified for acutgoral t crty or % to the crit )&%ula@n 127842008.
RMS conclusiog; al L]&go of, fosetylaé wa ‘é:ppro /k ot both sexes of CD rats, and
2500 mg/kg b@or l@sex@ in tl‘@ Faugx Wde B@Jrgo@e ra

o

) \
R &
ReporK @@KCA@ 1/02 ﬁm@\y{-rmm 01-1
Title: . Acule foxigity of @ 78& alurgrimum e&wl phosphite) in rats and mice.

Report No.: §\ RE02834Q @7 o
Document No.: -163434-01-
Guideline(s): Quot s fede, °©\ $ &
Guideline dewggion(siy” noggpplicdhle N >
GLP/GEP:% \ %eQ @% @
© Q 1@4
@? Q\ I\MAT@%§A ND METHODS

B
Groﬁps of 20 (10/sex) M (bW %nge&)?) to 108 g and 93 to 101 g in males and females,

respectively) w@e given si $ dose 6,000; 7,800; 10,140; 13,182 and 17,136 mg/kg bw of
fosetyl-Al ( h Dﬁ%l%%; rlty 6. 9@) th a 10% solution of distilled water (dose volume: 1 mL/kg

bw). N

Groups C@O ( @sex) (bw range: 24.4 to 28.7 g and 22.2 to 24.0 g for males and females,

respeq&’ ly) were giyen siggle oral doses of 2500, 3250, 4230, 5492, 6000 and 7140 mg/kg bw of
foset¥d-Al ( @ in ™ 0% solution of distilled water (dose volume: 0.1 mL/kg bw).

Mérrdlity f@as recordedXr the 14-d observation period. Overt signs of toxicity were recorded daily
and at to 6 hours after dosing; bw was recorded initially and at d-7 and d-14 post-dosing. All
animalS*were sacrificed and gross examination of abdominal and thoracic cavities was performed.
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II. RESULTS AND DISCUSSION

The clinical signs observed in rats comprised depressive state in abdominal posture within 30 miggtes
after dosing (males and females), diarrhoea after 1 hour (at 2 higher dosages for males, and at, the top &
dose for females) and nasal bleeding in both sexes after 24 hours (not seen at thg 2 lowest dos@vels)@’
Deaths occurred after 24 to 48 hours post-dosing (see Table 5.2.1- 2). No pa@ar clinical $@ns @
recorded in surviving rats which recover from initial depression at 24 hod after dosj g. N@)\ se

dependent difference of bw among groups was recorded. Hyperaemia q&%d haemorr stricy
mucosa and distension of the stomach filled with white f@d was frequ&sﬁt’ly seen in ggi@eedeﬂcgrats @’
particular finding was seen in surviving rats. @ @

The clinical signs observed in mice comprised gdepressive sta QQ in abdo 1&1 @ure t%‘thm@
30 minutes after dosing (males and females), akfrmal gait, dsss of rlghtl@ refle

distension. Deaths occurred within 1 to 4 days afiggdlosing (see blﬁ 1- @ rtlcular ch \.
signs were recorded in surviving mice except ch recover@mq b res &g at 2¢ oupﬁa er
dosing. No dose dependent difference of bw &qong é@)ups RS 16 ded ypereiia aitd hemderhage
of gastric mucosa and distension of the stomdeh fi hlte@@uld freq@ntly@een m&%ecec&nt

mice; ascites were observed in the 2 hr% dgs@’ma&(ﬁrou@p@No%pamc@ar fin seegy’in
surviving mice. o X
. @} \\ o & S NS é’ S
S mimieS adiias & o
Table 5.2.1- 2: Death induced in Fats fapigwi lesawal degeof fosdyl-A
apie ca mauce [l(& S WlllNlllg edra Neo :j@y @ @ %
Dose level RATS K@ @? Dogedevel O C) &\/ S IC@M
(mg/kg bw) Males <> Fewales ( g by oMales © Femiles
6000 010 ™ « 010 ¢ | & 2508, § o0 9 L0/10
7800 0102 | ¥ /g’ & 050 4 «D10 Q7| 1,010
10141 310 & 40 o] {300 & 2107 |& 110
13182 R0 O] Q8M0g, | L 54 48D & 4/10
17130 @i’onp\& O 10,08 @ L9 1010 8/10
IR & & \ \%140 N @10/1\Q} 10/10
S S =&

3 >
@ @ %IH ?NCM&ION @@*’

e
@
The a@ oral LDso@% rat@nd r§ gr@Qer than 200@mg/kg bw. Thus, fosetyl-Al is not

classified for acut@l to 1%‘1ty @ordln@ thg\}rltem@ of Regulatlon 1272/2008.
RMS conclusionsoTh %t,ll L @ety B wasQ'1 2% [9534 to 13 275] mg/kg bw and 10 600
ale

[9138 to 12 296 g/K d fe’l@ga &rats pectlvely, and 5250 [4102 to 6720] mg/kg
bw and 55087 04%170{;/1{& ale @ s ICR mice, respectively.

S
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Report: KCA 5.2.1/03 | I ; 1997; M-179086-01-1
Title: Fosetyl-Al: Acute oral toxicity in the rat.
Report No.: R009340 -
Document No.: M-179086-01-1 @ @b
Guideline(s): EU (=EEC): 92/69/EEC, V, B1, (1992); IMAF: 59 NohSan No.4200, (1985); %ECD: >
401, (1987); USEPA (=EPA): FIFRA 81-1, (1984) S N
Guideline deviation(s):  none § & 'S
GLP/GEP: yes Q> N
1. MATERIALS AND I ETHODS @} 34\7\ \°\ @@ @
SRS
X S
Groups of 5 fasted male and female Sprague Dawleg rats (6 to 7®veek old) r@g%ve§ sin§ S
se dgvels

administration of technical fosetyl-Al (batch 960 purlty 9§g/k ) by 2y \Qge
4200, 5000, 5950 or 7080 mg/kg body weight. E 1 alumm&m 1- AIQJva épen%d in (@9
methyl cellulose in distilled water. @ LN

Animals were observed daily for clinical &gé%and rtal@ntﬂ&&ath@vsac@e on Day IMOdy
weights were recorded weekly. S

®) <

At termination of the study, all surviv %am 2@1@8 € a %ed nd S cted to a 1@%}0 ic

y k&g o {e{ v@p ©% e cd §p
Q)

examination. N Q> "y

N N
Q o &
II&S@TS &@D ué%u@%@ @@ §‘” 5
N -

Mortality occurred in all treateg, grougs w1tlr@v 2t day glng @e T @e 5.2.1- 3). Clinical
signs were observed at all d0®evef§fror@ay 2 t0 ay 3%and i ilo-erettion@rostration, cold
to touch and reduced motor actlv . All &ima ad r@overeﬁ“on @ 4, e)@ept o males treated at
7080 mg/kg which had al 1sy br thl@ er §mg LQUI daéz in 0@; mal“@nd @L day 8 in the other
animal.
The body weight evo@‘ion cﬁ§l als as no @1 @ SN °\®
No significant gro nd1 Res We$1 the §% ~~ 1ﬁcowever the majority of animals found
dead demonstrat@@n @ec1f° &chan sud%as st& ach (¢l of, dg@ckened stomach glandular

wall with mult S ots ed ﬁ&t,estln nterthor haemorrh&dic lukkgs.
@é% &P %gk % @ ﬁg

g
Table 5.2 &% Mortallty@duced%%/ fg@l-Al %Sprag@ Da@ey raf@‘after a single oral administration
@ @Iale NS % .. Female
:)n(:sjlk bw) Morﬁ@\ﬁy &T\ime eath@n da%y Wtality% Time of death in days
gke \ (¥&mbe (?frat% S (number of rats)
4200 r”/s S N 0/ §
5000 J2 1562 O (D). . \) 2 3(2)
5950 0/5 > & - Q9 [Os 2(1)-3(1)
7080550  1/5 SELEIENGERENEE 2(2)
@ N 7 X Ny ©\
. N S @ @. CRNCLUSION
h @ R o

oral toxicity ordnﬁ%%t ritergg of Regtilation 1272/2008.
RMS conc Oll%\a Phe o in Sgiague Dawley rats was greater than 7080 mg/kg body weight
for both

o
”\9@@%
> L o

Q& S

&

The acute oral @Dso in rats 1 ea@han 00 mg/kg bw. Thus, fosetyl-Al is not classified for acute
L
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Report: KCA 5.2.1/04 N : 2013; M-447270-01-1
Title: Fosetyl-Al: Acute oral toxicity study (acute toxic class method) in Wistar rats
Report No.: G8211
Document No.: M-447270-01-1 @ @b
Guideline(s): OECD Guidelines for the Testing of Chemicals, Test No 423 (2001); Method 1 tris @a
Acute toxicity (Acute toxic class method) of Annex to Com@smn D1rect1v®
2004/73/EC, 2004 @
Guideline deviation(s):  none @ \
GLP/GEP: yes < © § %
RS N N
© N %, @
Executive Summary \g @ <

An acute oral toxicity study with fosetyl-aluminium (fosetyl—A@Qn Wistar sgats @ cte&©
according to the acute toxic class method (OECD @) The test was dlssg@ed in tel@
administered by oral gavage to three fasted fe rats at the os 20@ mg/@ bw@A V(?@
control group consisting of further three females Wwas admmm%ed water. The e no elinicatSigns
of toxicity and mortality observed in the tr cle %tro%%roup § sed ‘dn thet%estmg
scheme of OECD 423, three additional femalé ratwere -\ e saiig dose@’f 2 ‘0 mg/ bw nd
three additional vehicle control ammalk%ﬁre d,QT here Lere no cl1n1 of
toxicity or mortality observed in treat m- and\ge 1c@eont

The rats of treatment and control 'Q weéte e subj \@uecr@g at 1@ a here@ere no
abnormalities detected. Thus, an IDs, @voff \ O&(f@lg/ W d ac@:)rdmg to
Annex 2d of OECD Guideline 42 >

Based on this result, fosetyl-Ad, is n%@lass@d f@acut@@al gxlcny@cco g t&the criteria of
Regulation 1272/2008. § S @

A.MATERIALS & NS
1. Test materlal S @
Name: \© &\Fosetﬁ” Al\\ \© é@ @§ N
Descriptior@ ©© W@t er %& S § %
Batch / Lo % 20200 & @ o @
Y
Purity:, @ oy
Stab@ of test coné@undQ Ex date 20 Vg@{@7 0§$tabl® and homogeneity in vehicle were

1 tlc S ver:
S S
2. Vehicle: § & e10n1§ed w @

3. Test. animals®? @@ &E}% % @ @
Species: ©@ S

Stra.in: A @©® $ ;s-%%@ts @%{%Cp@@VU
D

Sex:

Age:@ \@ Q89 Wee§
Weight at dosm ) & . 1.6
Source: @ J

@"° N
Acclimati@on&%od gj 553 day,
Diet: wn Jekl ertified (2014C) Global 14% Protein Rodent Maintenance

@ @Q & 7 Diet  Pellet (Certified), ad libitum
Wa{g? S % & Charcoal-filtered and UV-irradiated deep bore-well water, ad
@@ > libitum
Qoush@g@ @ Individually in standard polysulfone cages with corn cob bedding

@



Bayer — Crop Science Division

Document MCA - Section 5: Toxicological and metabolism studies
Fosetyl

Page 35 of 198
2016-12-05

Environmental conditions:

Temperature: 20-23°C

Humidity: 58-67% °

Air changes: 12-15h™! , @ @©

Photoperiod: 12 h light / 12 h dark S @®\ @@j
N

B. STUDY DESIGN AND METHODS v @& \Q

1. In life dates: 2012-09-14 to 2012-10-10 &% \© .9 \25@

2. Animal assignment and treatment © @ é\a \\ @Q @
Dose: 0, 2000 mg/kg bw ©Q @ § é\a &
Application route: Oral, gavage @ & é\g R 0o @Q}
Application volume: 10 mL/kg bw % R ©° @ © &
Fasting time: Before adminis&on 16- 18@ Q\@ \ %@ @@
Group size: 3 rats/group per ste%y@ NERN %@’ ©© N N
Post-treatment observation 14 days o ¢ @% b@ oS .
period: v 9 Q IS ©) @7 @§
Observations: Clinica{%ignsk,\l%?ortae]*w, bo@wei&ﬁ% gros®necrapsy §

N A Q w\?\ N éﬁ Q

@Q%&@@%@é@

N
@RESI@TS &vng%cl@ ON> & S s
& o & ¥ oD
A. MORTALITY @ & > 9 8 SN
S S @ g Q
There were no mortalities (s€e TaKe 5 2. @ @ & & @ & o
N
& &
Table 5.2.1- 4: Results of @acu@)toxw SS t@n rat@mthq@setyl-&% §
Dose 0x1c§glca @ O]@gt an@mrat on @met ofdeath Mortality
(mg/kg bw):< ofsigns /7 | @ (%)
R Female g~ 1" SRp 0 O
@\} @V (© 09" 3 Kg é}\g _(\é (ﬂ§ ) _ 0
2000 70| |8 | @ S - 0
,\\O@\ C S @@ Female r@ 2“%@% N
o .7 P o] 3 Q . N - 0
2000 V' 0 [ Q@ > O — 0
9 @ Q L@%—ﬁ@@ﬂ mgrkg bw @%ales)**

* 15t number ZnumbefIf dea@nlmaj\%d nunéber = Omf@oer of ddimals with toxic signs,
3" number®= number of

*k LDﬂ@ff accordmg to Anne)§Qd (@kﬁ) %@1ne 4%@

B. CLINICAL OB°@§RV
Thexe were no chn?;%”al s@ Of&)ﬂClty@fbe T@e 5.2.1-4).

& S
C. BODY WE! @ N
There Were ff Ns on y Welght ©@
D. NE€ \‘
Ther&%vere #ﬂbn(@htpe@ observed at necropsy.
s T
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III. CONCLUSION

Fosetyl-Al is non-toxic after oral administration. The acute oral LDs of female rats was greateé@an >

2000 mg/kg bw. Thus, fosetyl-Al is not classified for acute oral toxicity according to the crjtégta of &
Regulation 1272/2008. 5 @@\ v
& &
Report: KCA 5.2.1/05 | N : 2013; M-4541 1401-1 @Q L o
Title: Fosetyl-Al: Acute oral toxicity study@cute toxic claﬁ&method) in sss ale@mic Ny
Report No.: G8756 @ & @ L@
Document No.: M-454114-01-1 K o & &
Guideline(s): OECD Test No 423 (2001) & N Yy Q o &
Method B.1 tris of Annex to %mmwsmn Dn‘@tlve %)04/7 &C, 0%4 Q) @
. o &
Guideline deviation(s):  none N Q Q & @
GLP/GEP: yes o & w;\ @ D N §
Xy
@ 2o S
Executive Summary © @ Q@ ©@J © @%

An acute oral toxicity study with fosetyl-aluminit ﬁ% (f%etyl 1)*in iss 0 mice w
according to the acute toxic class methdd (OE&D 42@» Th% st i Was\ isso 1n ater

administered by oral gavage to thr asteﬁ&’em t th% ose 20 g%@w A@lehlcle
chn@ si

control group (three females) wa @mn‘y@ered\ ter re@@ f tézicity and
mortality observed in the treatrfignt %d ve 'cle c trol up ed sting >“scheme of
OECD 423, three additional fepale mice werg tes @ at thg 1gose O g/&g bw and three
additional vehicle control a@\als Were iniste ed water. re no re teOninal deaths in
treatment groups and cllmc@a s1g sof togi@lty a@ mor@lty ob%erv@m trga@nent@nd vehicle control
group. RN Y

The mice of treatment an ups WETR su ted © ecropsy at %%Tmn@on and there were no
abnormalities detect Th@ an 50 @lt -off e 65 500®mg/%sbw 1% assigned according to
Annex 2d of OEC u1d line 4

Based on this re@ yl @k 1S no‘zi\oclassxﬁed f&@acué@)ral @ﬁxmccording to the criteria of

Regulation 12 00 ~
= > @ % é Kg@j f;)\a @ §
@ o @@M@Z&@RI@S A@ND M]@Ho@
A. M@RIALS @ @ & .9 N @
© \ N RN
1. Test material § & N o
Name: @ &set FAL, @ @©
Descrlptlon@ Q @Q Wbl@ pow@r g
Batch/ LotNo.: © 2O 1@@200 @\ >
Purity: <\ I‘V .9 @
Stabi@ of test comf@undQ Xp dat 14—@:?905. Stability and homogeneity in vehicle were
@ 1ca erifi
2. ‘@%icle: e @ 8@10ms@ wa@
3. Test anima@% @ Q
Species: % M@gse
Strain: @ % SWiss A@
Sex: @ @Q @ §emales
Ag@ N % Q& 10-11 weeks
Weig ta@sm§ S 27.80-35.69 ¢
rceé@ &
, India
Acclimatisation period: 5-7 days
Diet: Teklad Certified (2014C) Global 18% Protein Rodent Maintenance

Diet — Pellet (Certified), ad libitum
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Water: Charcoal-filtered and UV-irradiated deep bore-well water, ad libitum
Housing: Individually in standard polysulfone cages with corn cob bedding
Environmental conditions: T
Temperature: 21-24°C . @ N
Humidity: 65-67% 5 S @
Air changes: 12-15h™! S &@ ©)
Photoperiod: 12 h light / 12 h dark w O\Q
B. STUDY DESIGN AND METHODS % § > &
1. In life dates: 2013-03-08 to 2013-03-29 ©) g\’ %\ \°\ § @
2. Animal assignment and treatment X Q@ @@ § %, @&
Dose: 0,2000 mg/kgbw ~ S Q& «
Application route: Oral, gavage ) R & S« © &@
Application volume: 10 mL/kg bw Q@Q} N ) R \© Z) @@
Fasting time: before administration @)56 18 Q@j %\ %@’ S \% N
Group size: 3 mice/group @gr stef é}g @% ©@J @@ o %
Post-treatment observation 14 days % Q%%’ @ Q Qo @7 AN
L. . N N @
period: v S N > O §
Observations: clinic% ns%,x @rtai\iﬁ@, bqiﬁweig@&groiﬁle@y é\a S
v Q)
ST
%%SI@%TS AND gNCU§ ony &8
% 9 O O U
A. MORTALITY NS &@Q S O «
There were no mortalities (seg ﬁ"able%’ 2. 1@@) o &@ \@ % S
s © S @ © Q 7 9
Table 5.2.1- 5: Results of t acute t?ﬂc t s@ ml@ﬁlt f:?\egt 1- $ @t&
@h% — Biration) éﬁ 5
Dose Xic cal nset’ andiduratio set of death Mortality
(mg/kg bw)@ & re$ Q@ §o@ns (%)
m@ S} O Femmale mieg ~ 15‘ @
© G 9% o 3P il @ - 0
290(? CHAEIE 3 . m}@ © L. 0
N o A gy Femak mice —2"MS@p O
A>T 0 @f 0 o 3ds O -x G 0
2000 W] Q| & O] o K - 0
@\y AN (&@ LBgy = S(Qi(Vmg/kg\%w (f\@aales)**

* 1St number @mmbe oRdea Bﬁ\imals @W nur@r m@er of @}nals with toxic signs,
3 number num‘t@? of %l@als \
** T.Dso c],%off accordmg to Whnex dof OE@ Gul@lne 42@

B. CLI@AL OBSER %0 @ ©\
The{&were no clirtieal si f :[o@’cnye T@% 5.2.1-5).
C.BODY WE @;Héo
There were @ eff @ we&ht

&
D.NE PS@Q
Theres@ re %nc@glltle@bsewed at necropsy.

@ o
Q© S III. CONCLUSION

Fosetyl-Al is non-toxic after oral administration. The acute oral LDsy of female mice was greater than
2000 mg/kg bw. Thus, fosetyl-Al is not classified for acute oral toxicity according to the criteria of
Regulation 1272/2008.
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CAS5.2.2 Dermal
Report: KCA 5.2.2/01 | . 977; M-231363-01-2 @ @
Title: LS74-783 (aluminium ethyl phosphite, 32545 R.P., alumlmu@salt) Acute to@glty 1n
the rat and rabbit. & @
Report No.: R002835 @’ \Q
Document No.: M-231363-01-2 AN S R
Guideline(s): not specified @ X a o\@ @
Guideline deviation(s):  not applicable v @ é\a N @ @
GLP/GEP: no ©Q 9 » & &
RO &
I MATERIALS D METH(Q)S S §© & © &@
Groups of 10 (5/sex) CD rats (bw range: 210 to 250 g) svere en@}rgle d@inal @Xe o f@?or %&/kg
bw of fosetyl-Al (purity non specified) in &tllle@wat dos %olu aximum
possible concentration). Overt signs of toxigity argémor reco a 15 est %od éBw
was recorded every 5 d; gross examlnatlggg as perfox\iﬁed on@}l rats-%tem&l sg%nﬁce §

IL @sq@ss A@ DL@USWN @©@ @ @
No deaths or clinical signs Were@Jser@d th%aw @ wa@mﬂ&@to t%@ of C(@trols ﬁuo data). No

abnormal findings were recordé® at pé§rops )
g @ y & @ . @@ é
C CLl@iON S
@ o S %@)

L
The acute percutane%s LD@%H 1655 Wa®greai’ thgr@ZOO@qng/ bW T%ls fosetyl-Al is not
classified for acutzﬁutan@’us tcity ggeordigg to thg Seriterf? of ulatQ} 1272/2008.

RMS conclusion; e degmal L ff@tlA 000@ng/kg for b f CD rat
u1© \e@sqna K%o ey\ @3 ég&mgké or @sexeso rats.

\
O
Report: O q@s 2, 2/0 1@@ M- @§ 84011
Title: .9 Fosetyl, dermgy; ox101€§§’in th@‘at
Report Ne» @0 Q
Documés™No.: @ M- 1@84 01- Q @

Guideline(s): S E ?iE 92/6 EC, VB3 992); JQAF 59 NohSan No.4200, (1985); OECD:
§ (% (@U@PA Q%@A) F&{A@Q (1984)

Guideline dev1atlo%s) @Q’l ne
GLP/GEP: @ ves &
Q © 9

@% N@%ﬂ%@[& s@“D METHODS

Groups of 5 ma@nd Q%mal \Spra@% Daﬁey rats (7-week old) received a single topical
adnwaistration of techmg§ -Al Ritch XV7181, purity 970 g/kg) at a dose level of 2000 mg/kg
body weight. @setyl alumm&um f@ety was dlssolved in distilled water and applied to the
shaven dor%@s@km & tre aXappro mately 10% of the body surface) was then covered with a
semi-occlu d mg ter a 24-h@ exposure period, any residual test substance was removed
with wat E& $’

Ammaiﬁ@verser e @for clinical signs and mortality on the day of dosing and once daily
there Sf%er u @ sagglice on Day 14. Body weights were recorded weekly.

A mm@on of®he @y, all surviving animals were autopsied and subjected to a macroscopic
examing&en.
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II. RESULTS AND DISCUSSION
No treatment-related deaths or clinical signs were observed throughout the study. D
The body weight evolution was normal for all animals except for one male which showed a&er@
body weight on Day 15 only. S @ K
No significant gross findings were noted at the final sacrifice. S &@ ©)
@ N
e CONCLUSION % § § %
&

The acute percutaneous LDsg in rats was greater th‘@f 2000 mg w. Thus qet isot @
classified for acute percutaneous toxicity according to the criteria of uldtlon 1 @/2
RMS conclusion: The dermal LDsy in Sprague Da y rats sté@dtcr than 20@2) mg/k bW r b

sexes. @ 23 Q SN
99) NN @
o TS @ 6\ \% N

A
52012:004 @01-F§ &

Report: KCA 5.2.2/04 % R
Title: Fosetyl-Al: Acute de%snal to@mty stidy i 1n tar rats ) @7 @§
Report No.: G8212 NS \\ %

Document No.: M- 446499-01—1@ S @ & N

Guideline(s): OECD Guid for'the Te (e o‘@ 0 40@ ethod%ﬁ
(Acute Toxigity D@mal) ‘Rart B o*&AnneNo Co@sm(@@@lrec 924&5@EC of
\

3lstJu1yI@2@ % @ @

Guideline deviation(s):  none R/ o @

GLP/GEP: yes Q@ S S @ & @Q @@ &
R & &

Executive Summary 9 O % @ 2y

An acute dermal tox101ty\stu ith fosety @zm (f@%tyl 1) in Whistar @ was conducted as a
limit test according @@EC 02.xLhe test itemawas moistene®in T a@as administered semi-
occlusively to gr§ of gach fi @nald femmale ra@ at thg dose of 2000 mg/kg bw. The exposure
duration was 24 {yafter @hich'the application s1te\§§s clggmed with and soap. There were no
clinical signs éﬁtox Y, loc 1 skén reagiipns ok morta ty erved,, The rats were subjected to
necropsy at t@mna r% ere Were néka nor@éhtl

Based on @is result, fos yl Abis n%clasgied f@yacu@ perneous toxicity according to the

criteria @Regulatlon ]@?’2/2 @ Q § ©\

O
@@& O @MAT@HA@ AND METﬁODS
S N
sl B F F 3 § @@
1. Test mat&ial: O Qo \
Name: < @ setyl-ﬁ %
Desc@on: hite ow N
Batch / Lot No.: \ % 00435 \©
rity: S 97A% Q
Stability of t%t%compc@nd @xplr@date @14 07-05.
2. Vehicle: % M ¢‘%ned @th deionised water
3. Test an@
% @
Spec1e@ @Q @ ©@;at
Straﬁ@ N % «Q Wistar rats - HsdCpb: WU
@@ @ .y Males and females

% <) & 8-9 weeks

el@gt dosing: Males : 260.5-272.4 g
Females: 212.9-220.7 g

Source:

, India
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Acclimatisation period: 5 days
Diet: Teklad Certified (2014C) Global 14% Protein Rodent Maintenance
Diet — Pellet (Certified), ad libitum
Water: Charcoal-filtered and UV-irradiated deep bore-well water, ad lzbzﬁ Q
Housing: Individually in standard polysulfone cages with %)rn cob beddl%
Environmental conditions: IS & ©)
Temperature: 20-23°C @ O\Q
Humidity: 58-67% N S S o
Air changes: 12-15h! © {*ﬁ y;\ N é\ﬂ
Photoperiod: 12hlight/12hdark <~ @ < Q\ @ &@
B. STUDY DESIGN AND METHODS g @Q %@ Q@ é\g Q
1. In life dates: 2012-09-21 to 2012-10-10 %@ Q& R &© @© @q}
2. Animal assignment and treatment oy @@ ) & @§
Q) N \ <) S
Group size: 5 rats/sex “ &" @6@3 %\ %@’ 6 \% %,
Dose: 2000 mg/kg by @ & @§ b@ § N .
Application route: Dermal, semi- occ]@ive @ Q & Q @7 @&
Application area: Ca. 10% é@ oc{%urf&& &% © §
Exposure duration: 24 h & QO %\
Test substance removal: The @ted %a w Sj%vash@ﬁmt y witow % and next
witkgwater%] ashed amn’faﬂls ge: w1p§§?iﬁry § &@ﬁfd towel.
Post-treatment observation 14days @ © < S ) @
period: @ © (§ @ @ &
Observations: QChmcal m@ local skin re ctloﬁ@mo fality, %ody we@ht, gross
@OPSYQ o @
2 N Q _x
v ¢ &8
%o SR o & N N N o\@
& @ g RESULTS AND DISCUSSIONO” &
A.MORTALI O \ SRS
There were n orta@es (ses Tabé% 2. % S §
S . & o @
C"@ SN & Ko @,
Table 5.@ 1: Refs?@es of (;tge acu@er&utaneoufg&ostt with fosetyl-Al
Dose R “Yoxicalogical Oniset and durati Onset of death Mortalit
(mg/kg bw)39” | & g& O @g@ of signs o o)
%) [<$ @5/ R Ma&rats ©

20000 O] 0] 0 @I” sq | - | 0
N @K\)) Q& Q @malg@s
P LUNP S 5 E——

\‘7@\ D& >2(Q3’mg@@)w (males and females)

* Tnumber = nuniber of d@%mma@ 2nd @fﬁber@mber of animals with toxic signs,

™ pumber = number of@lmal@ed Q
& @ A
R <R
B. CLINIC OBQ% IONS @
There Werg cl@cal si@ns ot§x101t§@ee Table 5.2.2- 1).

C. LO@ﬁL @N REAC gﬁ%s

Tl@@%wer%@@) sku@mac@@s observed at the site of application.

&
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D. BODY WEIGHT
There were no effects on body weight.
E. NECROPSY . @ Q®
There were no abnormalities observed at necropsy. S @@ @
S S @®
II1I. CONCLUSION g o °
© § &
oth s¢;

Fosetyl-Al is non-toxic after dermal administration. Thegagute percutapg %%us LDs forb
greater than 2000 mg/kg bw. Thus, fosetyl-Al is not%ssnﬁed f‘oacute percﬂ;ane@ to
according to the criteria of Regulation 1272/2008. g > @

S R @© é}

@ &
S) R o & A &
(g
CA5.2.3 Inhalation @ N @,Q ©\© R
o N S
Report: KCA 5.2.3/01 ; 459@}0@* SR
Title: Acute inhalation t Jty i 14 ur &Xp. th&dust o S74@ @
(technical) N N % & \ X §
Report No.: RO00710 gx\ @ RS >SS
Document No.: M-159162- O@ 'S AN @&’ § @ @ ©
Guideline(s): not spemﬁ% v v ©\ @ @Q N 7,
Guideline deviation(s):  not applica & @ @ @ &© Q Q) A
GLP/GEP: no @ N @ g§ @ Q S @© %
S e S G e 7 O
@ EMATERIAGS ANBMETHODES & 2
2) Q° R s

14 (7/sex) Sprague- D&wley @ weeg subi@dtted gF-a “Whole Body” exposur§or 4 hours to a dust
atmosphere of te@al f(%tyl@lv (9% % @ty) sgtich s rateqVat the mean achieved

concentration of +4.23 mi@yn’ i@@ (nommal@ @1011&4.79 r@/m3) A control group of
14 (7/sex) Spra -Da\K v raﬁ\las used. @ @

Gravimetric ag@ysis &the @st Co&ntr@g@h W&&%er g v

Clinical obserVatiorgrfor ahnormal signs were, &du on @? rat @lrmg the exposure period and at
least twige @ily thereaffgr. Twag rats/gg3ifro e cor?@?ol a®] expdged groups were killed immediately
after e ure for assfdsinghe prifary irritant &ffect 0 the ggspiratory tract. Individual bw were
determined on the day onQx os@re an Sn d=; d- &JO & d-14 after the exposure period.
Necropsies were orméd on rat ter atiogyYor %acroscopic examination of the lungs, the
trachea, the hearéand t@p agu & S

@ O & ©\ o @

Q © @ FRE@ULT@AND@ISCUSSION

The ac@mean alr{ff@st co@entrat%n vx@shm@ to be of 1.73 £ 0.23 mg/m’ air i.e. 36% of the
nomg&al concentrat@ G naly of s@ples&° wed concentration of 1.67 £ 0.27 mg/m’.
No dgaths occurredN 3G chm@ signswere recorded during exposure and included difficulty

of breathing, g @pmg at end Qéexp@lre 10d; thereafter dark red discharge around the snout was
seen. Breathjgg dlf%mltglsa ared ernight after the exposure period and all rats behaved

normally dufrig thientirgdllow-up 144 period. No change in bw were recorded except on d-1 post-
dosing. E sca@red emorr age in lungs were seen in only 1 rat killed immediately after
exposus@and o5 ign ﬁcant@nges were recorded at study termination.
NN
Q§ Q@@ T D III. CONCLUSION

RMS clusion: The LCso (4 hours) was > 1.73 mg/L (analytical) for both sexes of Sprague Dawley
rats.
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Report: KCA 5.2.3/02 | N : 1997; M-178978-01-1
Title: Fosetyl-Al: Acute inhalation toxicity (nose only) study in the rat. o
Report No.: R009243 @ Qb
Document No.: M-178978-01-1 @\ @
Guideline(s): EU (=EEC): 92/69/EEC, B2; OECD: 403, (1981); USEPA @PA) F,81-3¢ S
Guideline deviation(s):  none ‘YRS
GLP/GEP: yes % § @ %

. 9
I. MATERIALS AND @‘,THODS &% > \O\ @é\’ @

)
@ Q)
3 © e ol
Groups of 5 male and female Sprague-Dawley rat& (8 to 10-we&R old) werestex pos@ (no§ onl%
system) continuously for 4 hours to a dust atmospof techmcéose%l, Al % ch o 960

970 g/kg). @ Q @
The main exposure parameters were as follows: Q7 &' é% %\ %@7 6\ 0\%@ §
Table 5.2.3- 1: Main characteristics of ‘t%e achi@yed Q@osphe@ Q Q @’ @}
Parameter Waluoe\ @} &6 &% °\© é\? X §
Fl : O & SN
ow rate Q 26’{,7m1n K @\ 7 Q) @

Mean achieved concentration 1O7 528 mg/l %, \@7 @@ N @ ©
Nominal concentration g 45 6 mg/L > N Q @Q @Q o\%
Particles < 4.0 um @ é%_ L& @® $ S ®©

Mean mass aerodynamic diame‘%@ \ «(% 4 pm & @Q @ é

9

once daily until death 0r§acrl on ay 14 \l @1gh‘r@ erg recordedwee

Animals were observed, {6 Cllnl@l 51 ortaity at Q\urlyy@rvaﬁ%dun ®exp0sure and then
At termination of t@, stud@v all Y&],H‘VlVé};g anig ls S@re at@pswand &%bjected to a complete

macroscoplc exam 101’1& @
& \© N o N % <7
ILSRESU, SA&DD S U ”\7
S & o IS @ &

No treatme@é—relate@deaths Wer@)bse%d thi ghou?ﬁ
Clinical stgns were co@%ed@ et@ hunche stur&@ pllo erection, laboured and noisy
respiraﬁhsn decrease@esplr%ry rate an@ﬁrequ@t sne%zmgq dents of ptosis, tiptoe gait, ataxia,
red/brown stamm§\ound§he @s @n@br sng\ut p1rats§*y difficulties persisted but all animals
recovered three s af] Xp@@l e %

Treatment- el § elg ain yete ol@§rved in all males and one female during the
first week a in &ge fesqate duQng ek 2.

Macroscopyc examlnanol@mly@ ealgé@iar ci ingiffe lungs of 3 males and one female at the final

sacrlﬁci@» & QQ @ V\a

o o
®o I @NCLUSION
N v @7 @ {I
The 4-h LCs i@?ats was g S r@‘L. Thus, fosetyl-Al is not classified for acute inhalation
toxicity acc e ciipria o*&Reg tion 1272/2008.
RMS con% G ala‘s@n mefan LCso (4 hours) in Sprague-Dawley rats was greater than
5.11m @orl@%sex@ @
SIS
& .
@ é@@ v ¥

&
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Report: KCA 5.2.3/03 | N : 2013; M-451451-01-1
Title: Fosetyl-Al: Acute inhalation toxicity study in Wistar rats
Report No.: G8213 o
Document No.: M-451451-01-1 @ @b
Guideline(s): OECD Guideline for the Testing of Chemicals, Section 4, No. 403; adopted 72, 93
September, 2009; Method B.2 (Acute toxicity - Inhalation) Past B of Anne x
Commission Directive 92/69/EEC of 31st July, 1992 @J@ ©®
Guideline deviation(s):  none Q @
GLP/GEP: yes < O o 9
@ &% \ o\ &
: @ YN 9
Executive Summary g @ Q
The inhalation toxicity of fosetyl-aluminium (fosetyl-Al) was delned in ale d 5 £ a
Wistar rats by exposure to aerosol of 25% w/v di@n of test i in delomi Water eney; ed
glass atomizer with an injection rate of 0.8 mL/ with 1.4 kg/cm? @aton@er p S m1 v,

rats in the vehicle control group were exposed to deionized w@ actesol. @y AN ‘?\7 @
The rats of control and treated groups kept inlspeci at rg‘,\ﬁ@alne&%er%‘@j ntln®us1y &poseéxto the
test item and vehicle aerosol (nose only) for 4 hQ}lI‘S 1@@% u@atlo@expos e c%mber e @st
treatment observation period was 14 days, @j

The aerosol sampled from the inhalatjén chaﬁ&ber pa @ s1%1313§@ sh@ed a&ﬁmean §osol
particle size of 1.21 pm (GSD 2.13) forthe tecated

The aerosol was highly respirable @t %6 of. i papgg les 1rf@he ted up @g s@ller than
3.98 um/ The analytically detern@led average@conc%‘[ratlo N fo géin th@ eat@”group was
1.24 mg/L.

Nasal discharge was observeﬁn alNrea%rats or@bay%k All ra@were @e oé%rmptoms from
Day 2 onwards. There were o pi:g ter ds Ugpn ne&ops@no abﬁ@rma%y was detected in
any of the rats. % @ 2

The 4-h LCso value of }ose grea @z 24 @L cham%er aipz\fmaximum attainable
concentration) in bot@ﬂale fen@ e Wlstar r \ @ N :

Based on this resﬁoset& -Al 1@‘[ cﬁed%r acu@ inhgjation to@m%&cordmg to the criteria of
Regulation 1272/2008 9

- SN
AR’ @ATE@AI@%N@ET Sy
D X
A. MA@%ALS S & @ & o Q@ N
1. Testmaterial: . @ @ {° @ e °\©
Name: @ & Két I @ S =
: S vl @ Q

Description: & % ﬁlt wdé&y & ©©
Batch/ Lotddo: &% V12020 5@ o @
Purity: “Q O © %% @\ S
Stabilityof test compounid: c%ae 2644- 0 @5
2. Veh@ \@9 Q elo ed \@er ©\

3. T&sat animals O % N
Species: y\g § t Q @

@“ Q '§@rats stpb: WU
Sex: %% Malgs and fe ales
Age: @ v O $} 12 w
Weigh@}t do@: @) ales: 285 7 299.0 g
L S OFemales: 193.5211.6 ¢

S O
Sourée: @7 &7 L
A s

Acc@‘usaﬂon period: 5 days

Diet: Teklad Certified (2014C) Global 14% Protein Rodent Maintenance
Diet — Pellet (Certified), ad libitum

Water: Charcoal-filtered and UV-irradiated deep bore-well water, ad libitum

Strain:
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Housing: Individually in standard polysulfone cages with corn cob bedding
Environmental conditions:
Temperature: 21-23°C °
Humidity: 65-67% . @ @b
Air changes: 12-15h! S @ ©
Photoperiod: 12 h light / 12 h dark S &@ ©®
g .
N
B. STUDY DESIGN AND METHODS %% S o 2
1. In life dates: 2013-01-03 to 2013-02-14 @, > 5> \"\ @© @
. . & O o
2. Animal assignment and treatment Q @ S é\g o
Test concentration: Sighting study: 0.63 @/L (rneasu@qg@ é\g R ©© @Q}
Main study: 0, 1.24mg/L (measur ) @ S & &
- _ ) Q C ¢ @
Application route: Inhalation, acros&{)nose only N . N\ S
SO \ D LSS
Group size: 3 rats/sex/ grou&(mgh@g study) %o % S N R
5 rats/sex/grof (n& stu@ﬂ @% b@ G .
Exposure duration: 4h . @ K o Q @7 @&
Post-treatment observation 14 days ,*v \ \\ S % Q" s §
e N g SN QR
period: @ N . Q" ISEEES
Observations: Clini@ sigﬁa§, mortéfty, b@y w@'ht, @s nﬁps@ &
3. Generation of test atmosphe@ ®\ @ < N
Exposure apparatus: 9 @9 6 @ @© @@ o

N
Preparation of test item @% g t@éhe §t 1tem@’as mg(ed Vs@de% nised v@ter a@ the volume

suspension: *v wag made @p to 200 mL 4o get the testdtém sugpension with a
Rz cc&ent Qg% wf? @ @ y\?%

Source and rate of air: > 0 L/min & R @

System of generati@w la,ls\i%ftomm@r p@ure %L@ kg@l

aerosols: @ @ @

Method of part; siZ@ ?cr based &1;11 CI@O Aé@osol gartlc %@dze Analyser, Galai Pvt.

determination @\ &Ltd g{srael & §
4. Test atm ered O %

Temperayre and@ﬁmldlty (@1&01‘% 18. @1 7° &%ﬁ RH

in air chamber: g}ﬁ @&r @ 18.3-21. @3 % RH

Part{elg size distrjbf#ion; @Controls 80% Qf@mcl%sv Weri Q4.08 pm

Q\ & T@teq @)9%Q}parﬁ@es wepe < 3.98 um
MMAD (GSD)> éfbntr@@ %ﬁm (2'96) @
& @©Q @ \52 e
A ©© @l R%‘_@JLE?AN]@%ISCUSSION
@ N © QQ @ \

A. MORTALITY N &
Theréavere no moxtg itle e Tdbte 5. @@ 2)@

N > @\
B. CLINICAL@)%SERV NsZ N
Nasal dlsch§ W& treated ra@on Day 1. All the rats were normal from Day 2 onwards (see
Table 5.2 n, W

§

@G‘“ﬁ

The dy we@yght Iy g[%”mcreased throughout the observation period, except for two male rats and
rat of the ated group wherein the Day 2 body weight was slightly decreased when

compa@ to their initial body weight.

D. NECROPSY
There were no abnormalities observed at necropsy.
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Table 5.2.3- 2: Results of the acute inhalation test with fosetyl-Al
Concentration Toxicological Onset and duration Onset of death Mortality
(mg/L) result* of signs (%)@ IS
Male rats — sighting study & o
0.63 | o[ 3] 3| 1 h—Day 2 | - | B O
Female rats — sighting study (8 & N
0.63 o | 3| 3| lh-Day2 | < |© ¢ g
Male rats — main &iidy S % > @7“@
I Q
0 0 - K - o Fos
1.24 o] s | s durigg-Day 1 N - o |R ® &
Female rat@? main study X 23 é ~ 7 &
0 0] 0] 5 N IR RN RN
1.24 0| s 5 | & durigf@Day IV | O NS S0
LCso: >1.24 mgil, (ma}e@% ferplBs) © o ®§ 4@ & °
* 1t number = number of dead animals, 2™ number = r%rﬁber O0fanima with t sign ) AN Y
3" number = number of animals used i@? 0 S a‘ g \® é\g X §

K
&©Q 100 CON%LU&%N\ Y ©© @§ %

. 9 & J®) @C
The 4-h LCs of fosetyl-Al is ter than 1. Z@mg/ maxifiim atiainabletongentratign) in both male
and female Wistar rats. Thug, Yos etyFAl m@not classified for i@te nﬂ@alat%%n toxiity, according to

the criteria of Regulation %72/2(%8. @ @§ Kog @ ° ©
N X
NI N
CA5.2.4 kinirfitation o, S @;\ S @
g 9 X ©
Report: @Q \FIQCA 3@4/01* 1981 M?@’izm 01-2
Title: ©© @ osgiyl-Al (K545 R, alu@al 1urr@llt) ary s&fn irritation in the rabbit
Report No.: R6Q0794 N @
Document Ngg.: 22720201- % & @ @%
Guideli ot spsrtied QL L X
Gmdelé&dewatlon(s) @noga 1cable S Q *o o\©
GLP/GEP: Q> v NS %
& & @ AN
- @TE‘RIAL%@ND%@ETHODS

500 mg of fo?atyl Al (b 9@181 @@5%@1‘% moistened with physiological saline) was
deposﬁ@ four 3 X Fym abierbentdy % layéks) which was applied to the skin of the right flank
(scarificy area) an the eftflagk of 6& le @\v Zealand derived rabbits for 24 hours under semi
occlusive dressings Afte ho®¥, th anu%\vas removed and the skin carefully wiped (but not
was%d) with dbeI”bCl’l‘[@’ﬁpCl’@ remo% th&test material. All rabbits were observed during 3 days.
The apphcaﬂc&ﬁl es Wgr?ﬂn 24—@@ 72 hours after application.

&8 g
v xJI RESULTS AND DISCUSSION
& &S S
The pgé?ary Q}} atlomgnde@as 0.0.
@
Q© & & @ I1I. CONCLUSION

Fosetyl=Al is not irritating to rabbit skin. The primary irritation score was zero. Thus, fosetyl-Al is not
classified for primary skin irritation / corrosivity according to the criteria of Regulation 1272/2008.
RMS conclusion: No evidence of skin irritation was found.
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Report: KCA 5.2.4/02 | N ; 1997; M-179080-01-1
Title: Fosetyl-Al: Skin irritation test in the rabbit.
Report No.: R009334
Document No.: M-179080-01-1
Guideline(s): EU (=EEC): 92/69/EEC, V, B4, (1992); IMAF: 59 NohSan No 4200, (1985),&ECD

404, (1992); USEPA (=EPA): FIFRA 81-5, (1984) @ @
Guideline deviation(s):  none 6§ & @
GLP/GEP: yes Q> @

v\a% °\© o @ v\a@
I. MATERIALS AND @ETHODS @} @3\7 \\ @@ @

A group of 6 adult female New Zealand white rabb1<t§ received a S@lee dose 00 n@%f t@%w@&©
fosetyl-Al (batch no 9607181, purlty 970 g/kg). T. test materig) was rpmsteg@i wjth physplogic@
saline and then applied to a 6 cm? clipped are e skin the rlﬁ flanRof iy amr@l thft
flank serving as control. The treated area was covered with afga uze ‘patch t@prov@e a s&u1-ocCNIsive
dressing for 4 hours. Any residual test substa @%ntl& %wn ater@ >

Animals were observed twice daily for clinjca sig? and rtal durl a 9 da@f pe@d %

Body weights were recorded on the first gndlastddy ofkghe @?

The cutaneous reactions were scored @&24 éf&and@ hm{ aftegﬁhe pagcq re@val %cord1§ to a

scoring system detailed in the study r@ort ({g\ é\g @\ @7&9 §9 & @Q .
1@ E%ULT%AND@ISCI()@@ S S
S O IS

No treatment-related deaths lthcélv &g@ere oﬁerveﬁ throut@ble study:

Body weight evolution was unaff e tr ent@ \@2 %
One animal showed a vgr sl ryt hour st- dgﬁlg sQpotheone showed a well-
dema t11 e

defined erythema w1th a very (7 5 2.4-D.
The group mean scog> Calc@ all @amm QS 0V%§4 4@md ghou&s\were 0.38 for erythema
and 0.16 for oeder@ & @

O % o f@ AN
@Q N\ & O &\ NN
Table 5.2.4- 150 s@im@ion s@es O &

> s N _ /(\® (@) @
& © > @ Anjtyal
D oy o M| e [ o8 4 | 5 [ 6
@ ., O & En@ema™ | Y
After K> ¢ [&2 0 © @4\1 & 0 0 0
After %) 2 0 0 0 0
After%?ﬁ § 65'%’ NS Qbo 0 0 0
A 72 1;@ S1.9 L9 @) 0 0 0
Mean S€ore 2472 hx? 03 | 92 & 0 0 0 0
Grou;ﬂ%«ean score 24- %I > @’%\z’ . 2 e 0.38
2 Q N Oédema
After 1 ﬁ@ NERNYNESYEN 0 0 0 0
N ARe2dE ST LT Q[ 0 0 0 0
After 48 h @ O 0 0 0 0
A&e@zh N q 1 0 0 0 0
Mean&ore 24 % ~ 0 @ 1 0 0 0 0
Group gqnean sfbre 24@11 L, Q 0.16
v @
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ITI. CONCLUSION

Fosetyl-Al is not irritating to rabbit skin. The erythema and oedema scores were far below 2.3 jg,all
animals. Thus, fosetyl-Al is not classified for primary skin irritation / corrosivity acumdm0 the@
criteria of Regulation 1272/2008.

RMS conclusion: Fosetyl-Al is not irritating to rabbit skin. The mean sk@@mtatlon S @es @
below the thresholds for classification as skin irritant. Thus, fosetyl-Al is f@t le%lﬁe%fm prigar
skin irritation/corrosivity according to the criteria of Regulation 1272/2008% @ @@

©@ <

\
)
@ <) @
Report: KCA 5.2.4/03ﬁ 0 Mdwso @O S & &
Title: Fosetyl-Al: Acute dermal irritagh/corrosion sfudy in New Z nd w& ra@ S
Report No.: G8214 ©° @ & &
Document No.: M-449128-01-1 N @ O o
Guideline(s): OECD Guidelines for the Testin%@fCh@am Test NoB04 (2002); Mithod @?
(Acute Toxicity - dermal)irritatih / corgpsion)dnne, @ Con{}ﬁssmn 1rect
2004/73/EC, 2004 S S %
o N s L Q IS @7 @
Guideline deviation(s):  none % N N 6 % S
GLP/GEP: yes SN @} & SR éﬁ %, §
@ \ o © %, QS Q
R S F.$
Executive Summary %, O @

A primary dermal irritation / co@smn s@;dy in N% Zea @%d W@”e 1ts @% co@%mcted with
fosetyl-aluminium (fosetyl- Al)@corchjg to | D guideligg £ %04 & S

A quantity of 0.5 g the test ité&h wa$smadeqinto a pate b%addu@) .5 of d@omséwater and was
completely transferred onto i}’cottml patckuof approximagely 6 ‘em? ahd appliéa ontg the prepared area
of the skin. A control pa;cf@(wate@vol 0. ) was ap igd 34 ¢ a@wr e test patch.

After 4 hours, the treated ared)was, washedSwith @emn& ter. THe» studySwas conducted in a
stepwise manner (1 e.qone rapbit w%@%iosed initiatly, followed l:\égwo dditiotral rabbits).

The degree of irri @Zn was scor k@ 48*§1d 72hoursggfter removal of the test patch. The total
mean score of skilyreactivh was, at%ll the@bser@on &@@mds@gadlc%@g that the test item did not
cause dermal né%tlo o
There were n@oxi@ @—tertr@lal (f%a({% a@}no @1 a@is apserved.

There werezjo abnormalitics det@ted necrg y Béaged 0 this rgsult, fosetyl-Al is not classified for
prlmary@m irritation @ord to t@rlterla of R@gulat 127% 008.

Q\ O @MAT@HA@ AND ME”EﬁODS

N

AMATERII%@ @'©\%©© @j@
1. Test matépial: O ©©@ ~ l_ﬁ

Name: % . sety %

Desc@on. hite ow N

Batch / Lot No.: \ % UIZESSPRS

tty: S

Stability of t%t%compc@nd @xplr@date @14 07-05.
2. Vehicle: % M e‘@ned @th 0.5 mL deionised water
3. Test ani % @

Spec1e@ @ @ @;abblt

Straﬁ@ Q@ S @© New Zealand White

@@ @ . Males
% Z) & 7to 8 months
i%%t dosing: 2.77 t0 2.93 kg
Sou

Acclimatisation period: 5-6 days
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Diet: Rabbit feed manufactured by _,

Mabharashtra, India, ad libitum

Water: Charcoal-filtered and UV-irradiated deep bore-well water, ad libityqy® S
Housing: Individually in rabbit cages, approx. size: L 65 x B 65 x H 45 ) N
with Noryl shallow cage body > (©)
Environmental conditions: Q L
Temperature: 20-23°C v N
Humidity: 65-67% S\ o & @
Air changes: 12-15h™! ©) {*’ %\ N é\”
Photoperiod: 12hlight/ 12 hdark % & & 9 2
B. STUDY DESIGN AND METHODS & @) O S
1. In life dates: 2012-09-21 to 2012-10-01 %@
2. Animal assignment and treatment Q,;@
Group size: 3
Applied amount: 0.5¢g, rnmster& w1tl@2) 5
Application route: Dermal, se%l occl@lve
Application area: 6 cm? ‘”\a %% . % §
Exposure duration: I rabb@ 3 r%’g% 1 h @h & ) %\ N é\a S
2nd 1t: 4@} @;\9 § @
abblt@ere %stramwé\fl usig an E@abe@ coliar for ours
applicatiorfof the @st p &© Q @Q S
Test substance removal: e t@%ted ar &sb&é@ﬂ @@ with Waterdy™ &
Post-treatment observation, 72 h & e % 2 ©
RN N © S @ N ©
period: & Qo N W Q& @
Scoring times: S ,24, 48972 § @ QN R
Scoring system: é\g s 1&@ dow@ O GD 4&4@ é& N o\@
@ S > @) AN
@ R@JLTS AN@IS@SIQN @
> S N S @ X
@\ ST s %
A. MORTAI@ S o0 O Ay &
9 & O |©
There were no mortatities.*s & 3 @\ e .
. v D @ v
B. CLINICAL OBSERVA @Ns@ LSS e
There were no clini *@l sigriswof toxicity. § N g\
$ > @’ é
C. LOCAL SKI® TI D N o @©
No skin reacti@ns w@ bseryed at the sit@\of apfilicatioat any of the scoring times (see Table 5.2.4-
N ©© > & &
S\ @ S 6 @
5 n it tegbv
Table 5.2:4- 2: @ults of % s rlt&t n te@\vith fosetyl-Al
NE Q S Scoring time (h)
Rabbit No.. Y @ 1 o, |7 24 48 72
< o Qo* R E 0o E 0o E 3}
@@ N D 0@ 0 0 0 0 0 0
N2 & 40 0 0 0 0 0 0 0
L 3.y @) 0 0 0 0 0 0 0
eryth ma,
@%} S AN

&
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D. BODY WEIGHT
There were no effects on body weight.
E. NECROPSY . @ Qb
There were no abnormalities observed at necropsy. S @@

S S @®

I1I. CONCLUSION g o \
Q 9

Fosetyl-Al is not irritating to rabbit skin. All skin irritation scores we Syero. Thus F@setykgf> is @l’
classified for primary skin irritation / corrosivity accordigg to the crlt 1 of Regulat@l 12@9008 () &@
@ O
@ g 69 Sy <§ N

CAS5.25 Eye irritation
@

Report: KCA 5.2.5/01 ]
Title: Fosetyl-Al (32545 R.P. alum@mm s@) p @ary c@mrl tatfOR m rabb I
Report No.: R000783 s \ Q N © @
Document No.: M-229224-012 £ ¥ N0 S\ O L9 x §
Guideline(s): not specified @ gi\ %@ o\& © w\?\ N é’ Q
Guideline deviation(s):  not apphcabl@Q & S & @&’ §9 @ @ &
GLP/GEP: yes g v "\ % > D S S
@Q @L K S @ ©© N
¥
& L. MNE%I S 4ND @ H(@s SN
100 mg of technical foset@)Al (@h D@%OS @ 5+ @75% purlty)@s 1 @ﬁed i@o the conjunctival
sac of the left eye of e&sh of  male @éw hlte@%nveévrabb& Ey@y\were not rinsed for

6 rabbits and rinsed fg the &her 3@@1bb1ts©Anlr@> S we obsg Ved@ior a 14@ period. Scoring was
based on lachrymal reth@(A)@ ema@s (B@ Sedn $ of the com@ctwa&{%) iridial damage (A1),
degree of opacity ) agt areq § @ y (B2) Inds@ ual e irgtation gydex (L.O.L = 2 [A+B+C] +
5A1 + 5A2 %%%n eye&rrltkon 1né§ (M&®>I —@ean IQ@@ and acute irritation index

(highest MOI@@ere ula@l Q K @ @@ S @

N «fﬁ g@um@ AND@IS(@JSSI@N
&

The A.O’1 and M.O:4(48 h&u@s) re 9. @d 87 &glt 1%r01\sam ©d 8.0 and 7.3 without rinsin
ORI N S k g &

@g@ @@ @?@ [U%ON@JUS@

@D
RMS concliSlon: Aéco t Sco %sys use@m the study, it was concluded that fosetyl-Al
was mil@rlt&mt as no signs rr A :- pe@stedé@er 7 days when eyes were rinsed.

Q
N @
& o &L
h @° & &@\ @Q &§
&§ Q Q S ©@
S &S
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Report: KCA 5.2.5/02 | N ; 1997; M-179082-01-1
Title: Fosetyl-Al: Eye irritation test in the rabbit.
Report No.: R009336 -
Document No.: M-179082-01-1 @ @b
Guideline(s): EU (=EEC): 92/69/EEC, V, BS5, (1992); JMAF: 59 NohSan No.4200, (1 985);§ECD:@:
405, (1987); USEPA (=EPA): FIFRA 81-4, (1984) S @ @
Guideline deviation(s):  none @Q N S
GLP/GEP: yes Q> N
”\% ~ @§ %@
I. MATERIALS AND THODS NN
GHUTHODS g S L0 @

SRS
Groups of 6 adult male New Zealand white rabbitsggeceived a si@%e dose ofO St t@?\j\ic é
fosetyl-Al (batch no 9607181, purity 970 g/kg) ingfe conjuncti@ sac of th%@ﬂ e r?,%he @ght ¢
serving as a control. The eyelids were gently ke@ sed for aqe seco@follo@ng lica@n an@he
eyes were not rinsed. . S \ N O
Animals were observed daily for clinical sigr@nd 1 tali%@uringi%’ 72—@4 p@d. > >
The local eye irritation (conjunctiva - iris.- cornga) was.@kses and&ored € 24648 a@Z h%ms
@

after the instillation of the test substance gctordigg’to Beaize. N
© N D (& x% O 5 §

SN N
1L UE@ A%D@D@ sstON & @Q SIS
&© ;@% N ) \@ & N @ %
No treatment-related deaths or clifcal signs WELe obs%ve(ﬁugh the éﬁdy, @Q o\w\?
Four out of 6 animals showed igpderatg Tridiafpand %é@ng al ch@iges(&e Tgble 5.2.5- 1). In

n
addition, all animals demon{:@ed shight oderaf corfeal olﬁjpﬁy. &cular IcSionsQyere considered
to be irreversible and all animals a&re s@e Da@y. SN %

a

. : 9
The group mean score Q&F@hlate or athd aniQals quer 24,48 an@ h@ wete, 1.77 for redness of
the conjunctivae, 2.66 for che@sis, @1@27 fo a»é@u pac&n%)ﬁl for¥ris lagidn.

v
SEERCIINGS o 90

Q' @
Table 5.2.5- 1: ﬁe iatiq,n\%re@ > 0 @© @@ S «(\@
© ' S & Kni R
S & OV EISI Y Fael T T
& ~ 79  Cdujuncpal redfess . oy
CNAfter 1h ¢, S 0 & 6B 0 0 0
After24h @ | O 0 a2 O B [V 2 2
After 48> <0 &3 @ © 2> [ &3 S 0 3 0
After 7200 @ 3 KRR 0 3 0
Mean score 74-720° & 240 [ 73 & 248 0.33 2.66 0.66
Group m%@cor%ﬁ-n KOl - O,V Y 177
D & Cofunctj¥sl chegidsis
ooAfter 1 h SERENEENE 4 4 4
QAfter24h° X 4 [[S3. Q] 4 I 3 3
After 485y Q| a3 @ 3\ 4 I 3 1
N After2h gy N3 N R 4 I 3 I
Mean scogg,34-72 h {4 33@ L3 4 1 3 1.66
Group meagscoredR72 Y| O < 2.66
&@gz N O M{\@f)rnea opacity
AMfter & 2 N I I I 1 1
O Aftex® h <D0 2 2 0 2 1
D ARSI % 2 2 2 0 2 0
S After 2% 2 2 2 0 2 0
Mghd score 24-72 h 1.33 2 2 0 2 0.33
Gro@j/mean score 24-72 h 1.27
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Animal
1 2 3 o 5 6
Iridial inflammation °
After 1 h 0 0 0 0 0 0 @ @6
After 24 h 0 [ [ 0 1 o 2@
After 48 h I I I 0 & 0.9 ©
After 72 h 1 1 1 0 o 0 \Q
Mean score 24-72 h 0.66 1 1 0 1 A S &
Group mean score 24-72 h 7ry 0.61 O N é\ﬂ
s ¢ 53 8
[11. CONCLUSION @Q O & o
@ o0 R O &

@
Under the conditions of the study, fosetyl-Al p@cd positive c@:tcn@@whc dlﬁtcwd by1
1C ~\§-¢

route to New Zealand white rabbits. Since duration the t 104:1\7 0
demonstrate the reversibility of ocular effectsg the te@p qub%@lce gﬁs cla 1ed seveérg eye Treitant;
Eye Dam. 1, H318 - Causes serious eye dam@e % ?
RMS conclusnon The overall group mem%scme@ﬁo @Ye 24 Qléﬁ &g 72@0b561@t10r@ere@‘77
for conjunctival redness; 2.66 for the ¢ t(—%'nosr\x%\l 27%@r cor@al opacity, al@ 0.6%for iridial ch§siges.
According the current EU gu1delmes set %1 shQt ®a be\c%nsl d am sev th@and @signed
the symbol R41 and the risk ph s@l S DR

ymbo and the risk p rase <0€§erlou amggs’to ey@s @@ S &

o O @Q\%

Report: KCA&S/O @012@-4465(@ 01- b

Title: Fosétayl-Al%\cute 1rr1t%0n / c%’roswn@fudy ng@ew @aland W@te rabbits

Report No.: Ggls o N S ©

Document No.: M-446501-01-19 NN <&

Guideline(s): %OEC ideliges for@he Te of @eml&gs Test Wﬁﬂo 40@002) Method B.5
L (Ace To, § ¥ 1rr1t§-n / cag%swn) @nne)é Con&ﬁssmn Directive
2Q04/73/ @

Guideline dev1at101®§y & N - \Q §2 @& @@

GLP/GEP: &V @ o & ‘& PSRN FS

D & 0 @ K o @b S

B
Executive @mma@j @
An acutgeye 1rr1tat10r@§c0rr @y n New alan& hlte\r@f)blts was conducted with fosetyl-
alummﬁ& (fosetyl-A® acg:o%ng to the §@2 V@lon %OEC@ 405. On test day one, a quantity of
100 mg of the test@xn we@ nst intéx &Qﬁund&yal sad\of the left eye of the animals. The right
eye remained u ted da ﬁﬁe refévence @ntr%All the rabbits (one rabbit for initial test
and two rabblts c ffi a§é wer’e%trea n a @ular manner. The treated eyes were rinsed
24 hours aft stllt moV&g resi test% at
The eyes f each rabbl@ver 5@ atfg@ 24 4R and 72 hours and 7, 14 and 21 days post-

instillati d scored.

There \@ conjunctiya redr%s max § nd chemosis (max. score: 2) in all rabbits. Two
rabbits also displaye co@l opfEity @ @re 1). All eye reactions had completely reversed by
Da}%l after exposure atghe 1a@t

The mean scoré& Tor con]un ival co effects observed between 24 and 72 hours exceeded the
threshold v @s fi r%fasm tiorikas eye, irritant in Category 2 (H319 — Causes serious eye irritation)
but did n ach Or excped the threzg%ld for classification as reach or exceed the threshold for
classiflcé vere €ye irg

There were aQ‘o xic ngns pre-terminal deaths and no abnormality was detected at necropsy in any
of t nima - S v

n@ se results %§setyl Al is classified as Eye Irrit. 2 (H319 — Causes serious eye irritation)
accord@ the criteria of Regulation 1272/2008.
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I. MATERIALS AND METHODS

A. MATERIALS
1. Test material:

Name: Fosetyl-Al S @® v

Description: White powder @J@ & @®

Batch / Lot No.: 12020045 Q> @

Purity: 97.1% 2 O o O

Stability of test compound: Expiry date: 2014-07-05 ©) @& %\ \\ @Q @
2. Vehicle: Test substance was applied as deliveréd: @@ § Ry ©&
3. Test animals @} s

Species: Rabbit %

Strain: New Zealand W

Sex: Males RN Y

Age: 7to8 monthsé 7 &Y

Weight at dosing: 2.51t02.9 @

Source:

5-6 day)

Acclimatisation period:
Diet:

SEE I
Rﬁit fee d@%lfact d by 8 .
1tu

Water: “QChar¢eal- f red an@UV i&sradla@%d bore v@ll w&r ad libitum
Housing: & Indiyidua, @ in r1t caggs, app%x %ﬁ: L.65x B @ x H45 cm
@9 with N c&ge bo @
Environmental condltlons @ @ @ N ) @
Temperatw@ Q> 20-23°C S \ Q C& S
0 @ N) v @ AN
Humidity; < 6@6 A@ N
Air chagges: @ 42 N \© @
Photc@%ﬁod@ @%2 helight / @h dark @ §
% \f@ SEES)
STUDY@DESIG AND M@H@ S v 4 @,
L. In life dates: 2012,00-1182012H-06 N &
2. Animal assngnt ar&d&tream;ent @Q ?i,\ N %
Group size: @ %\ S >
Applied amou% % 00 g’@? \% N
Appllcau%%ute() ©© Instilfati n@lto co unctival sac
Test subgtanice removaks; @er 24{@, the ffeated-&ye was irrigated with deionised water for one
& & 1nut@§% T igg/%e the residual test item. The rabbits were restrained
@7 o Qusi&g an E& bet@ collar for 72 hours after instillation of the test
Ol e @
%st treatment observ@%n daysQ @
period: @° N @
Scoring ‘@s \%% § 1,24;48 %Qh and Day 7, 14 and 21 post-instillation
Scoring sgstems s laid.gj ='~ n in OECD 405
@ ;§ & ©§’ -
NN S
&% O @ RS
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II. RESULTS AND DISCUSSION
A. MORTALITY o
There were no mortalities. . @ @6
S S
B. CLINICAL OBSERVATIONS S &@ ©)
There were no clinical signs of toxicity. w O\Q
3 S &£ o
C. OCULAR REACTIONS o "~ S

R : N NG NS
There was conjunctival redness (maximum score: 2) antthemosis (nfdximum scor€s?2) ingil rabBits. @
Two rabbits also displayed corneal opacity (maximm score: 1). eye reac'%s hcomte1§y§©
reversed by Day 21 after exposure at the latest (see J@ble 5.2.5- 2 O RO
The mean scores for conjunctival and cornea effegfs observed betweerf24 ar@u s exceeded the
. ) e Y @ ! @ . @
threshold values for classification as eye irritantu Category@(HS%Q = C@es @ous Qye irritgtion)

but did not reach or exceed the threshold féx claS@@ﬁEatio@as eé@ dangaging tegory 1, H318 —
Causes serious eye damage). S % @&9 Q@ ©@J (e é % @
< TN ASCY & &
Table 5.2.5- 2: Results of the eye ir@atio@z\i&t wi@osgtyi- 1 & &;\ @n@ (&\9 S
Rabbit Scoring time Q U@@gmunc@a @. e § Iris§ &orn@l opacity
No. dness emosis o (@ @\? . 0-4)
- (0-3p D N '4)V® & > a >
I h NN 1 R0 SN o
4h . M w2 o a3 &S] U 09 1
& N e
a8n . 2] Y ag” @& 3 . v @ 1
2y & a o] ¥ 30 K 1
1 Dy T 2 @ [§& & Pl Q 0y I
By la | O L Q1 g’ o @ !
> 2 <
g [T a0 SIS o7 °
eap’score, P AN & O @
Y I &.o O 1.7 00 1.0
RN 1hey [ ' o S 0 0
N 24 ¥ ISR RN 0 1
#h S S 2 N O3 0 1
oS | & @ ] & 3 0 1
2 | @ Dy v V1 O |O P 0 1
Day 14 | o 0Q P Do 0 0
&L pay S @ 1. o 0 0
Meancscore N SN Q
%, 24’?‘8’72@ kT 2.7 0.0 1.0
Lh OO g Y 1 0 0
 ups U 2 R 2 0 0
SERTY 2 Y 3 0 0
ol Snne” [ 2 2 0 0
L [ oy 1 0 0 0
S U maia 0 0 0 0
& ©§ Day 21 0 0 0 0
Mean score
24,48,72 h 2.0 23 0.0 0.0
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D. BODY WEIGHT
There were no effects on body weight.
E. NECROPSY . @ Q
There were no abnormalities observed at necropsy. S @@

S S @®

II1I. CONCLUSION g o °
S & &

Fosetyl-Al is irritating to rabbit eyes. The scores for chemgsis and con ihctival redn%k were> 2 i@t
least two rabbits, thus exceedlng the threshold for clagsification ag%tye irritant. \@, corfieal
opacity reached a score of 1.0 in at two rabbits, al& fulﬁlhng th@ iteria for&@smmn eye
irritant (> 1). @ @ LN
However, all effects were reversible and the co D effects did n soh or@cee@ﬁhe thres ol%r
serious eye damage (> 3). There were no effects‘e II'IS Thu@oset&l 1 ig-classi as@e I \Q 2,
H319: Causes serious eye irritation, according to triter@of li%gulatiml 127282008’ RS
L <) o & o
RS 6@ RS © & ¢
< &

@

. ST
CA S5.2.6 Skin sens1t1sat@1} K\\ %@} R @ S éw é’ &
Report: KCA 5.2.6/ @’97 @Q 59 561 @ 2
Title: Screemngé‘c fo;@de aye%contac@hypers itivi é\ﬂz site-, LSQ7€§9783) in the

albino gyinea &
Report No.: ROO ig v @’Q @ @)Q @ § é
Document No.: M-139691 @ & \@9 &
Guideline(s): UgEPA ( A) @-6 @) Q ‘@ y\%
Guideline deviation(s):  fwQne % § @} S R w O
GLP/GEP: %yes S @) ' . S)

S %\ Q é& &\
& &AﬁRIA% A@M%@HO S
@@ N, K <

A sensitizatiog®fudy, (@ducteémt @ety (b%h D@ 12 f)%’nty 97.5 £ 0.5%) on 20 male
Dunkin-Hartley guifgea plg&(S weeks old me @0 * S@g)
The dose J&els used fag the mgyh t@ Tom @preh@’nary study (intra-dermal injection
of ar of dilutio f fesetyl-a nium (fo I-Al)Mn plgyRiological saline): the concentration

producing minimalesgritatiby Was 0.2% A&Jv ifisphysiologicalsaline and was selected for the intra-
dermal injection f@ﬁgoth 1%dug§ andsghall @ ph@sgs ok the main study.

The induction pfase iste @ra detmal igjectio for a total of 10 of 0.2% fosetyl-Al in
physiological @line © lu ¥ 0,0mL @ the @ injé&tion and 0.1 mL for each of the remaining
9 1nJect10ns)anect%ns WQ\e @me%\24 Qyd 48 hours after each injection for scoring
erythema elyd oedema. @

The ch ge was per@rmed@ week@afte@he l mductlon injection and consisted in 1 intra-dermal
injection of 0.1 mLNQY 0.2% fosetw-Al @E/V) QP ysiological saline; injection sites were scored 24-

an i%9h0urs after tie inj 10n I er ma oedema.
g y

I

&@ & @Esm@rs AND DISCUSSION

At the endvof théﬁdu@n p@e, deﬁal reactions were recorded at the 24-hour readings (scores =
1-4 fohe and 1-2 @edema; diameter of the reactions = 3 to 10 mm) and at the 48-hour
readig$s (scdps = forsgrythema and 1-2 for oedema, although it is reported that dermal reactions
ha @sneli fed; &f@’met@of the reactions = 2 to 10 mm).

Foltowingsthe challenge, similar cutaneous reactions as noted after the induction phase, were noted at
the 24@ readings (scores = 1-4 for erythema and 1-2 for oedema; diameter of the reactions = 4 to
10 mm) and at the 48-hour readings (scores = 1-4 for erythema and 1-2 for oedema, although it is
reported that dermal reactions had ameliorated; diameter of the reactions = 3 to 10 mm).

@
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III. CONCLUSION

Since the test substance did not produce a cutaneous reaction after challenge, fosetyl-Al isgprot @
classified for skin sensitisation according to the criteria of Regulation 1272/2008.

RMS conclusion: As cutaneous reactions 24 and 48 hours after challenge were similar to t@ see@
during the induction period, it was concluded that no evidence of delayed hgg ersens1t1v1%@oul&®§
demonstrated for fosetyl-Al. g

<
v\a% °\© o\§ v\a@
Report: KCA 5.2.6/02| GG 199%%1-179051-0@1& é}’ ©\ @Q @
Title: Skin sensitization test in guinea—&igs - (Maximiz@n method of@lagn@n, B@hd é
Kligman A.M.). @ & 6\7 R0 LN
Report No.: R009304 % Q & o O @
Document No.: M-179051-01-1 Q ) & @
Guideline(s): EU (=EEC): 92/69/EEC, B6 (J%L%Z)@Z R@emme@anon& 87/ 1‘%/}3@
OECD: 406, (Jul. 1992%@8@@ S&gles 8@1&1 ov @4) >
Guideline deviation(s):  none @ Q @ é % <’
GLP/GEP: yes % @’ N AN < @7 @
o O & &

I MQ@I*E&@LS aXb %E%m% é\y\ & ISEERS)

& 2)
Groups of 10 male and female D@ln Ha@y ulnea@lgs ( §ontk§d) refdi ed@%hméﬁ’ fosetyl-Al
(batch no 9607181, purity 970 @kg) a&f@rdmgm fc@owm@ .QQ
@

@

<

Induction phase: 2 Q
Intradermal injection of fos%%'[yl AQ d1h$§ at @w cor@ntra‘[lﬁn of' % (wév) n%(ed with Freund's
complete adjuvant on D $ @ %y

Topical application of so t);§y ulpha RS §
1

Topical application @Ose uted on D und%r an o Cio\lumdresi tug for 48 hours.
Challenge phase: § @ @

After a rest perio. 12@ys t&plcal ﬁﬁpphcagon of\?@etygﬁlumlgum «&¢tyl-Al) undiluted under an
occlusive dressiyg for@@¥ hours:

The dose leve¥ used@r the@rduct{oh an&c@%allé%e A/ d fo@)wing a preliminary study.
2,4-Dinitr0@51010r0b nzene and r@@rcag%benz@hmzo@wer@:sed grosmve controls.

Animalg ere obserw:@v e@ly f@ nica s1g1@and sortali
Body V/’@mghts were r@)rdg(@l the first last@ay of'the siudy. The skin reactions were scored 48

and 72 hours afteg@cha&\nge @hca‘[@n s:o\y & %

@@ @@ @1@51&% ASD D@USSION

Q)
No treatmglt related de@©s, @cal @ns odj@@elght changes were observed throughout the
study.

Forty-eight and 72 @rs foll%q the c@§nge@%phcatlon no treatment-related cutaneous reactions
werevebserved in any am@ of @ co @reated groups (see Table 5.2.6- 1).

Cor%ersely, 2,4- d1n1trod@loro@}nzene d @®rcaptobenzothiazole induced positive skin reactions in

90 and 30% 0& @e tr§ged S, ecti@“y
& S @
Q

Op
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Table 5.2.6- 1: Cutaneous reactions after the challenge application
48-hour 72-hour o
Group Sex Animal | Erythema Oedema Erythema Oedema s @
LF | RF | LF | RF | LF | RF | LF | RF @ @
Control Male 61 0 0 0 0 0 0 0 [ Y
62 0 o loJo0olo]o]o@o NS
63 0 [0 10000 &0 S NS
04 0 [0 0T 010710 =00 ] -2 &
65 0100 0o log0 0l O & @
Female | 76| 0 [0 [0 [o0Y] 0o o oe & &
77 0 0 0 |29 0 [02] 0 &l Q <§ LN
78 0 0 0 X0 0 1IN Lo [af |« O @
79 0 0 | B9 0 ] 0 @0 R0 . © ¢ @}
80 0 | 0 [ 0710 | @ 5] 0 oy . % §
Fosetyl-Al | Male 66 0 [0 80 A Y [ XL O
&7 [0 [0 [ox 05000 B0 %S S
68 0 [0 &7 @ To 0 0 @? @
0 |0 /T [N [ [P aTad i o S
0 | 0 P0el0 40 &Y Y [N @ & O
71 O A 15 T 02050 K0 & o
PR 71 0 0 NSRS
I TN IO < I T N Dl I S
4] 6T 0 [0 0 {70 b5 [ 0 [@ é&
7 |0 T ] @ | ] 0«7 0. 70 @y 0
Female | gl O | [ © 0] 0 ESENEE
N 0 P70 0 50 Q9 [y [« | &
8301 9] 09 0y 0. P 0 0 0™
ol 89 @ | &) &1 0 0 040
TS PV [ VIGO0 [ g0
Y {VY864Y 0 0 080 Y @ |9 0
© & & [ Al wl &Y 6] 030 ™Mo [0
SN T 9] & ©] 090 0 0
2 89 P00 N0 B [9 |0 [ ] 0 0
N £y 90 &Y 0 0 00 0 0 0
LF: lefCNank; RF: right k o\@ @“ O\@ Y O\V
O & ISR
N I EBNCIVSIQN
© AN S
Since the tegs subs@%c §é nd‘:\prod& a qutanegus” reaction after challenge, fosetyl-Al is not
ion rlte@§of Regulation 1272/2008.

sion: Ba

ordip®fto t
0% ¢ 1de

classified for skm sensiti
RMS co %}
reactiorfs’at challen techn al F osety ke’

f animals in the test group exhibiting no sensitization
be considered a non-sensitizer and is not to be

classx{ied accordl 1ao e E1&H3/ EC directive.
\z@ @ Q @E M
S @ &
LA 5 N
B
@ Q © ©@
Q@} @Q © §9
N O
&K’ O @ Y
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Report: KCA 5.2.6/03 | N : 2013; M-449129-01-1
Title: Fosetyl-Al: Skin sensitisation study (Magnusson and Kligman test) in guinea pigs
Report No.: G8216 o
Document No.: M-449129-01-1 @ @b
Guideline(s): OECD Guideline for Testing of Chemicals, Test No 406 (1992); Method B.6 {Skin @y

sensitization) Part B of Annex to Commission Directive 96/3EC, 1996 @

Guideline deviation(s):  none @JQ & @®
GLP/GEP: yes N
Executive Summary ©) & PO S

Fosetyl-aluminium (fosetyl-Al) was tested for its sKin sensitisa 3 potential-Sh a@in%@ﬁig S
maximization test according to OECD guideline 4% Two group® (10 animals,in t on an&©
20 animals in the test item group) were subjected tg O\ fiduction treatients by 1n{ dergal injecsion and

topical application and then challenged by topic hcatlon Q @}
The animals were injected with 0.1 mL each of 3 pairs Qf 1nt§®ermﬁi\1n] ectigns, agwhe shml@?der ¥egion
such that one injection of each pair was on either s1 Bf the Midli e

On Day 1, the test item group received three pai 1nt(%§éerm n]em@ns 1)@V0 @
Freund’s Complete Adjuvant (FCA) in prt yle& gly@g ) 2) mL 0 the st
vehicle (1% w/v in propylene glycol),3) th@%st 1t@9 in ve icle 1xed°g A_in pr lene
glycol. Control animals, received sm@r treagment lﬁme with Veh@% 1 rat han {63t item.
On Day 7, the hair at the 1ntraden&a®1nje@§n si{e (approXim: t § cm ) closéy clipped
and the test area was painted wif 0. 5§1L of 10% v so?m lagyyl ate iqu@*ﬁparafﬁn to
produce local irritation. Apprm@natel% 4 ho@s afteRelip 8), O@g 0@ te@xltem as a paste
in deionised water was com, ﬁ@ely tﬁ&nsf d on t ﬁlte&pape applied to the s’ of intradermal
injection. Control anlmals recel p d with 0.5 ML d@mscd@@?/ate The patches were
held in place for 48 hours adh r oc%usw qnditiQn ammals of the test
item and control groups were lleng @nd uted fo%tyl oistened with water
fzrrn gjalllours under usn@)con ons@Skln @cﬂo&%were@sses 24& 48 hours after patch
There were no s@m e@tlo SNn an%aannﬁaj of- T@ c %ﬁbl o), %est « & group. A contemporary
reliability chec@ sin merc%)tob@lgzoth le l‘k)we E;@te of"s&:nsmzatlon demonstrating the
reliability of fhe test§yste hi\ﬁ %
Based on dhis result, fosetyl-A@ is ndt cla@ﬁed @ sk@ sen%@zer according to the criteria of
>
Regulat@»mz/zoos@ & & - ESIIRS R S
§§> N @VIA{@QIA@ AND MET%IODS
N &,
A. MATERIALS ©®@§@@@ s & @j@
1. Test mat&ial: © ©© \O\ N @\ >
Name: <\ os l 9 D
p

Descrdyption: @9 Wh1 @\%
%@200@ N
E date%@OM 07-05.

ylen glycol for intradermal injection
Mm@d with water for epicutaneous application

@

Batch / Lot No.: @

Pyrity: v @§
Stability of t@t«xcompoun
2. Vehlcle

%
d:
. % @
3.T 1
szgﬁ%@%’mgﬁ % @© Guinea pigs
Strain: O~ SRR i

. Dunkin-Hartley
; @@@ v N Males + females
Age 16 — 19 weeks at intra-dermal induction
Welﬁ at intra-dermal Males: 351.17t0 444.10 g
induction: Females: 349.59 t0 407.10 g

Source I
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Acclimatisation period: 5 days
Diet: Guinea pig feed manufactured by _
_Indla ad libitum @ >
Water: Charcoal-filtered and UV-irradiated deep bore-well water, ad - @§
libitum S
Housing: Individually in standard polysulfone cages vy_gi corn cob b&ﬁmgQ
Environmental conditions: IS N
Temperature: 20-23°C &% . O @)@ \25@
Humidity: 64-67% ©) & %\ S
. ) -1 @ < N @ @
Air changes: 12-15h g Q @ NS &
Photoperiod: 12 h light / 12 h darkg_ O 2o QQ < q&©
@ S S S @
B. STUDY DESIGN AND METHODS ~ @ R \© © @
1. In life dates: 2012-09-07 to 2012-10-21 SR AN B N
N 9 N S
2. Animal assignment and treatment QO @ g}ﬁ ] b@ o3 & % .
Group size: Pre-stu@ (1, g@’se)@\) N % N © @j @§
Control; ” 103 per?x o (,\@ éﬁ o §
Test@n 2@(10 @ 7 ISEES
. <
Induction: © . SEEN &
. @ \ v \ Q)
Exposure route: @aderm S @ < @Q %
@Eplc%%eouaﬁccl @e @ @© Q o
Schedule: @ Daynl: ing derrnaf@ﬁduo&on Q (& é
Day 7: prer mt&on with 10%%0d1m€?aury@ulp}%te in liquid
2 @raff%© RSN
%Day 8: Op]§ %o §
Concentrat@m In a erma 0.1%tn pf&pylenélycdi\ "\

§ dllu@d me tene@ Wlth Water &
Applic sﬂ@ °ad saily along the midline @
Expo d jon: S 48 Q AN &\ @ §@ §

v
Challenge: &y @ %© % (fgﬁ . & S @
E%osure ute: @plcu %neou%ocdm@ @7
‘Schedule: & @Day & Q@
&oncentratl@s @ Undtlute mmst@edwﬁhwat@

Applicatigipsite & ft flafly %\ (& S
Expos uratjon: h%\ %@’ >
Scoringtime€)* &2 @ 48 Qafter @td of éhallenge exposure

Sc@g SV ©@ l\@gnu& —KI ian_scile as lalq dowg n OECD 40§
Negatlv%controls ved sham inductions with vehicle (propylene
@gly L d@omsed water) but were challenged with the test

@7 °\@

Ry bstanc e@bed above.
Re@blllty check N

S
@ Pesitiv ont@ 2-mercaptobenzothiazole, conducted 2012-05-28 to
§012 29 @

% §” @%E%J%rs AND DISCUSSION

v
A. MOR@LI@ @ N)
There \%@tz nort ities. @©
@

&
IN@AL O@E@ATIONS
There

no clinical signs of toxicity.

C. BODY WEIGHT
There were no effects on body weight.
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C. SKIN REACTIONS
Intradermal induction
At 24 hours (post administration) observation period erythema score of 1 and oedema score of ]
observed in 10/10 animals at the sites receiving injections containing Freund’s complete adjgvant<s
(with or without test item). S 3 ©
At 48 hours (post administration) observation period erythema score of 1 andema scord%f 1
observed in 10/10 animals at the site receiving injections containing Fre@ld’s com&e ag§ nt
% of 1

(FCA, without test item). Erythema score of 1 was observed in 8/10 animdals and oed
was observed in 5/10 animals at the site receiving injectigns containing FCA (with te@@iem) N é\”
There were no reactions observed at the injection sites n@k’receiving @ @ 20\9@ &@
V' Q& O
X
Topical induction @} @ Q @© @Q}
There were no skin reactions 1 and 24 hours aftoval of the gt p Afoh. @}
@ SR <
6 "
Challenge @ S N
There were no skin reactions 24 and 48 hout@aft %mm@”of tl@'%test@ €& Table 5.2.@52). The
positive control showed a high rate of sen&zat;o@éhoi@g the@heﬂ%ﬁy of @e test @ster@j @§
& NI SN T
Table 5.2.6- 2: Results of the GP wi ﬁ%sety 1 \ %® @3\9 @ S ©
?@ %@N E@A @ % & 2
Group Readipg-time 0. of dnimals w1t®(in reagtionsyy| Sensi 1satiim rate (%)
0y 9 Dno. @mim@; in p O L
ha Y *
Control SN A - S (é% 0
48 %)@ & g0/ 7*& N G 0
@ =4
Test item : 24 9l & @ 060 = @ A 0
& @@48 e | © &@ \\;@iou S 0
Positive cont@ § < 2 ) \j}’ /10 © S >0
Q 4« @ 40

* One male and@wo femn

ale gufﬁeap s of thi

@Onﬂ' Eroup Keere

be used forhal \~®- hagyever Qchalk& w%ﬁot re@ared
TN e > <7
E.NECROPSY =, = N
There y@@ no abno t1es servedat neq\ropS)@Q Ry @
%
O O &
S \111 @’Nc SI
) % %§
Fosetyl-Al is fibt skj en51 ng uﬁhe g@nea max@lsatlon test. None of the animals in the test
item group s %wed 1n§ tio Thl@ fose 2Al i©not classified as skin sensitizer according to
the criterjayf Regulatlon 08. %,
N
CAS2.7 %Phoﬁtox city $
The data requif@ments publj ed @om sion Regulation (EU) No 283/2013 stipulate a study on
phototoxicit r ae%\?e tances shg@d g an extinction coefficient > 10 L x mol! x cm’!
spectrum 90 s@\700 %etyl -Ad)does not fulfil this criterion and thus, this data requirement
does not @p ly.@Q © @
AN S
SR
S @ .
S

&

@all@ed and were retained naive, to

in the
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CAS3

The short-term studies with repeated administration demonstrated a low toxicity of fosetyl-Al i
mice, and dogs (see Table 5.3- 1). New subchronic feeding studies ((GcINNGN: 2046;

Short term toxicity

459669-03-1) and subacute dermal studies (|

2013; M-459673 1) in rats
performed to fulfil legal requirements in India. The NOAELs in all repe%gdose studies we
excess of the limit dose of 1000 mg/kg bw/day. No specific target organs
these studies. Therefore, a classification in the STOT RE hazard

ere identi

ts, &
i

been

d in any of
@pgory is n@ wa&te&f@

according to the criteria of Regulation 1272/2008. @ @x 5 \ @@ @
o8 o FS e
Table 5.3-1: Short-term toxicity studies with fo, 1-Al v N
Y il S O RO ¢
Study type Species | Doses tested LOA@\Effects @(i@ NGAEL Q eferer@%
: 0, 5000, 10 000, Q7 40 0gg ppn . ;
giﬁieflizdmg’ Mouse | 20 000, 30 000 ;4&‘2?0 3ig “Kg@)e'*l (7399/936 L@ ke 1978;!1\/!_-
or 40 000 ppm %, O o | biptay, ) &
LK \J N\
0, 1000, 5000 0> s@fe) ppl& N dd@m %795 v ()gm ,
25000 ppm @] effec @ 7 ke o
N °\ byiday, @ & 158886- 011
0 00 %m &y ;
Rat 362000000,)§0 or @;;(e) 0(?@» ppm %o '1d se 69 580 Vo . F4999; M-
Oral feeding, I @ O & Powal. 184588-01-1
13 weeks N 0 0()() p% o
0, 2@’ go or g%ffe 0090 ppm o0 adve&& {%12/ 1446 mg/ke :2016; M-
200r < w/@ 1), 459669-03-1
0, 2( 10 @0, | & ()()( m ;1(@(1\ u‘ﬁg 2584000 }§ _;
Dogé\a 50 @0 frecteQ w309/ W46 me/kg | 1977; M-
@ P@’ R @ §a Qw/dafhd/) 231272-01-2
$ N Sg%emlc @050&@%& & S%ﬁnc. >1050
Dermal, E@© @@ 0, los% mgke ay/day: @ad‘g eff mg’kg bw/day N000: N
> -
4 weeks Y g h& “y \LOGQ:@%IOS oke© G ocal: <1050 178986-01-1
. 9 Ra A@\% b\\@my: skimirrita@pn Q| mg/kg bw/day
Do P NS :
Dermdh> X @ @Q§3 ?é@’ 000 fox/kg B%w/day\r@ >1000 mg/kg m
3 weeks Bwiday & q adve&} effeﬁ&s A\ bw/day 459673-01-1
. peat=dpse 1 atlo udy %@,t\ﬁ fo tyl -Al not been conducted because the active
Inhalation §ubsta@§ olatl@ vapeir pres& <107>Pa)
Q o NN
SRS & & P
) o & @ &S
@7 °\ Q @ D
NG NAS)
% ST
S < ST RS
(AN @ &©
@"° N
s A &SR
@ < Q & ©@
&S
S o ©
@’ @@ N o
S
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CA 531 Oral 28-day study
Report: KCA 5.3.1/01 | N ; 1978; M-159695-01-1 \@ ~
Title: Efosite-Al: 6 week range finding study in mice @ @
Report No.: R000988 S &@ &
Document No.: M-159695-01-1 @ N
Guideline(s): not specified % § L o
Guideline deviation(s):  not applicable @ RS N 2 é\a
GLP/GEP: no « o & @\ o @
KR o & &
I. MATERIALS %@i) METHOQQ@ é\a Q @©@ @q}©

SN
Groups of 10 male and female CD-1 mice (@ not reportgd, wel@t rang 2 ﬁ?ed

0

technical fosetyl-Al (batch DA112, purity %& g/k n th@@let@ cor}%@trat @ of 0,
20 000, 30 000 or 40 000 ppm for 6 weeks. @con‘u@ gro&z of ]&amr%@ sex elvid t sal diet
alone.

he
o
Stability, homogeneity and concentratio &a %dlet e de@mm erio ally@lurmg t
Animals were observed at least twice @il f@g chnl@ igfs, mory 1ty,] hd m 11t rou t the
study. Detailed clinical observatlon@ @& rme@h &eel@od}s@elghg consumption
were weekly recorded. &

R @© @ \
QLR RESULTS AN§DI%SIQ%I S &
> o N Q & @2

The achieved daily 1ntake%vere Kfollo@égp @ 9

X
&
Table 5.3.1- 1: N@m ac@ed d&% lntakes fo@'ln%&6-we®let© expésure to fosetyl-Al

4
Fosetyl-Al conceu@tlon @}an mleved Hﬁll)@ﬁ%ke (@p/kg/day) o,
in feed (pped) O] S Mile SFen@R
00O [~ N0y ~ S
10000 o> ~ 207 9 | Q59 @
D000 D A ‘O g, 459
0000 ¢ | & &l SERSET-S
40000 , 9@ | 739 DY 9301
> & .0 = S

No treatment-re@d taliti clm % si g@’r c anges©®body weight and food consumption were

observed thrm@hout @stud@ ©\ @ >
Q (@) @ \ ~
A @ §§ @H @ﬁNC&SION
RMS conclusion: tyl 1 1d§%)t md%§an§@manmgful toxicological effects in the mouse after a
6-wedk dietary e%posu el:,lo @ @els up to 40000 ppm (equivalent to 7390 and
9361 mg/kg/day i in male@’and @nale respeg@ely). Accordingly, this dose level was considered to be
the No ObservAd%egse Efeet L (N@XEL) of the study.

\
&%é\

fé/




Bayer — Crop Science Division Page 62 of 198

2016-12-05
Document MCA - Section 5: Toxicological and metabolism studies
Fosetyl
CA5.3.2 Oral 90-day study

Report: KCA 5.3.2/01 | N ; 1977; M-158836-01-1 \@

Title: LS74783 - 3 month oral toxicity study in the rat b @ v
Report No.: R000540 QS &@ ©)
Document No.: M-158836-01-1 @ N
Guideline(s): not specified % § & &
Guideline deviation(s):  not applicable @ o N o\@ é\,
GLP/GEP: no & Q@ & S L@
@ X
I. MATERIALS A@D METHOQQ@ é\’ QQ @§ é}

Groups of 30 (15/sex) OFA / Sprague Dawle@%rlved rats\(7 tq @Weeks@ld \Qre a@mn
dietary concentrations of 0, 1000, 5000, andgiS 000 @sety&}lun&@lm etyk ) teghni cal
[batch FT 793 (98.7% purity) and batch FT @4/79 9. %@ puq@@) )%ﬂmtm&ml& LDso%alues in
mouse] for 13 consecutive weeks.

Test batches of diets, prepared approx. &sve %y Iwee

l% ere@heck or t§ mag\egrlal co t

and w-8 (recorded values were 1170, @ 26 @ ag § -1 an@ @ﬂ an 800
+150 at w-8 for the 1000, 5000 and ¢ 25 (g pp ose“@/els @p @:ly
The animals were observed daily £&r clinf@l sighs. IndiVidua ate nsum%%lon were

recorded weekly. Ocular examma n '@@s pg@rme@ all@ ] a& rt reat@at %Zl&at w-4; w-8
and w-13.

Haematological determlnatlws (g%vthroc cognt, H ct, 4 V @tal dlffeQntlal leukocyte
count, erythrocyte chohne@erase@ ereSarriedGut on W4 (10 ratsﬁ@< fr@ the g@trol and high dose
groups); on w-6 (5 ratsfsex from all %Qose ept @t“ermnsﬁtlorw mesterases); on w-8
(10 rats/sex includin s:dptem@ ion@r cho@este@e 0 ats/8ex) agd on kS (10 rats/sex from all
groups). Clinical mistr ming@ons lori§e, sodium, @otassfym, calcium, inorganic
phosphorus, glucdSe, urss, cho er ﬁot proteq@ ASEY, ALAT, aggaline phosphatase, serum
cholinesterase) dried 0&1;[ on, w-4 (IQ%ts/si% fro §lol Q%’ high dose groups); on w-8
(5 rats/sex froa all @ups@and 2 ( rats/ fro@ all in addition, electrophoresis of
serum protgin was Perforthed 08, S rat /sex I% ntrol™nd dose groups at w-4; w-8 and
w-12. Ur&%yms determg;lat wer rforrséd on ra@x f& the control and high dose groups
at w- 4& -8 and w- (Vo dens&ty, ein cos® ketones bodies, bile pigments and
blood).

Gross-pathologw@xamnﬁ;g,@ere p@rfort@d onéﬁ’ at§ and selected organs were weighed (*) and

sampled for hist&ogi atlor@/hlch&was for on 8 rats/sex from the control group and
15 rats/sex fr@n the@igh I@lp (l@nn* Qituitaf®’ gland, thyroid*, salivary gland, thymus*,
oesophagus, achea&%ea ao gun \hver(?‘/}sple@ kidney*, adrenal gland*, pancreas, stomach,
duodenungyejunum, ileum, c& ry bl%derph nodes, gonads*, prostate, seminal vesicles,
uterus* g8lammary g@ sc@m nerve, cle,tangue, eyes, caecum, skin and femur). In addition,
brai%holinesterasies@as deﬁﬁe)rrmr@ at t@inaﬁ;@ on 5 rats/sex/group.

S mesuei
II. @ESU AND DISCUSSION

The mean eV ﬁ\s%bstﬁ 1ntake 13 weeks was 75.2 [65.6 to 100.0]; 365.7 [324 to 482] and
1922. 1&87 to740 &/kg@v in males and 98.0 [91.4 to 114.0]; 481.4 [432 to 550] and 2499.6
[2175 RIS i g/k bw i ales from the 1000, 5000 and 25 000 ppm groups, respectively.
No t\é%tm Orelat eath,s occurred. There were no treatment-related signs of toxicity and no
op@ﬁalmo@ D 1cal @’ang@ Bw and food and water consumption were not affected by treatment.
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There were some statistically significant changes in the haematological parameters at w-4 (decrease of
RBC and Hct in high dose males, increased erythrocyte cholinesterase in high dose females, decrease

of leucocyte counts in high dose males and females) and at w-12 (decrease of leucocyte in low
males, increase of erythrocyte cholinesterase in high dose females); terminal bone differenti
count did not show any changes in the number of erythrocytes, granulo
producing cells; these haematological changes which did not exhibit any d
were seen in only one sex should be considered as not related to treatmef®’ There were also‘yﬁ

statistically significant changes in chemistry parameters, most of whlch%emg transi
beyond the historical values. There were no significa

cholinesterases were statistically significantly 1ncreasec@n all males @m all dose @Oup@see Téble

53.2-1).

Gross-pathological examinations did not reveal

@ significa
similar between tests and controls (see Table 5.3 "O' ) The onl n%nnt logg
slight increase in the incidence of extra-medulla$s ee
the absence of any related haematological ché:gges % of sp@en e{)%olut@%@,nd

haemat

€

cell

tes and lym peyte

-reSponse 3 CI‘l’l

€

eve

hanges in ghe urinary a‘i&ametegs Br;

hanges and@)rgan el

op sis 4Q

I

Y @

G

@
S

W¢E

| finding was a

ghwé@se Qs In
ve weight dhanges

this observation is to be considered of doubt mg&y an(@ & <\ o
G SR
¥ NICAIRT &
Table 5.3.2- 1: Selected parameters@tm K&ks @ & o N %o
S O EE
. = 0 O s ] & W O § % 000
(ppm) S S A Sy
g \Y) \)
Sex | Males Femalgs t@?@lles @?) Feu@és @%ajﬁb @rjnal Males Females
Bw gain (%) 63.9 I 'S 652 T 4 @n L 4035 | O 38.5
5 & o | @
e oo 253 22 @' @22.8@ 248 W2 B 260 225
izl . ) §> S las A
Intake of test @ & ® §@ . q & > (,
substance (w1-13) I Iy S 75@ Q980, S| BT 48@4 1922.1 2499.6
/kg/d N NG s
me/ke & SRS O | @
33 @ N Y 4 9 N 4
RBC(104/mm) 85@97 73264450 \\ O > @ |© 7996+366%* | 6798716
w Q S & I
w-6 36:285 | W0P360 786482906 |G9696+2N | s@0+1462] 7604211 | 8564356 | 75844269
w-8 . ©0634+208 | 8174107 | 944+213) 82828965 lop756+mpy | 83424344 | 9684280 | 8308+846
w-12 Q| 95764238 822;%%?\)7 Qo18+264 | 88R+268° Y} 94203277 | 8254+452 | 9646+196 | 8360+398
Leucocytes (mm?) . SN D 12 32042231
v 166503@6 h@%g@ o\@ o & }% v 978041830
A T b
w-6 15@2%23621102 182 K@?OO*H@@e 1@1174§%9805”53 9600663+ |15 44042170|11 44041433
O @
w8 130402902 @zom@ 0%%200%@9740@49 11 180196210 440+1113|13 9901964 | 9850+2218
Vg N) @ y, R
w-12 & [ 1181041933110 3409314 9870+ 888 * | 16500+8700] 11 200+1361] 10 350+1086 | 10 380+1500| 9460+1555
RB&. N @ e Q@ d
cholinesterase Q@ @ O =
937 83 975 920
(mUI/mL) @ & @@ Q&
4
- & A1 &
w-8 R 728> | 7719 &5 812 789 809 767 746
w2 @] 4® O 88 745 799 797 812 974%+* 840
Brai N N % Q
cholineggerase @%&;@ Sidsa | 84524264 | 8496+328 | 86804289 | 8624+538 | 87004642 | 88744659
WD @
*p<0.05 ; *5@D.01; ***p<0.001




Bayer — Crop Science Division

Page 64 of 198

2016-12-05
Document MCA - Section 5: Toxicological and metabolism studies
Fosetyl
Table 5.3.2- 2: Absolute organ weight (g) : [Mean £SD]
Dose level (ppm) | 0 | 1000 I 5000 | 25 000
MALES RS
Brain 1.867 + 0.067 1.849 + 0.063 1.888 + 0.066 1860004 oo
Thyroid 0.017 +0.002 0.016 + 0.002 0.015+0.002 | 0.017 43802
Thymus 0.275 + 0.055 0.270 + 0.048 0.274 + 0.068> 0.269% 0.0807
Heart 1.136 + 0.066 1.116 +0.082 1214+ 0472 LI +0eS L
Liver 9.122 +0.942 8.955 + 1.028 _ 9.206 Q236 998+ 36 wJ°
Spleen 0.712 +0.105 0.734+0.11&D 0.756:20.085 2. 7404 0. 11700
Kidney 2.378 +0.158 2.353+0.168 23010178 |@2.5380.198% ©%
Adrenal gland 0.043 + 0.005 0.043 + £%06 ®043+0.005 & 04634 + a@P>5
Gonads 3.454 + 0.209 3.522 2,159 Q35272601808 | «3.430 £9276 .Y
FEMALES QY @ N9 9 @
Brain 1.761 + 0.027 171240.057** 0 1,360,008 D 1.1+ 040D
Thyroid 0.014 + 0.002 15+@003 3] 8014 @03 o] 0.015 £9.002
Thymus 0.223 +0.054 W 0.22530.048° | ©9.211 90.053 D 213QP011&, °
Heart 0.860+0.090 F, 08358*00N K 0.8+ 0.6 0.815F g
Liver 6.967+0.577 @F Al09+@51 & TP +IN76 QT 6893 + o3
Spleen 0.609 +0.096R | ¢ 9.65289.094 | 29.619.€90.062&7 | @%39 + 0.053
Kidney 1480+ 0.086 | @7 1.548+0.09% |, 1.58RP0.149 [ <1.54420.126
Adrenal gland 0053+008%4 ¢l 0656+0Q97 & 06B+0@5 O 0.054 +0.005
Gonads 0.1132@013 5] 015 50014, © @119+0913 & €108 +0.017
Uterus 0.42250.110 v@o.%y £0.085 > [ 9D433% 0.085 $9.407£0.113
*p<0.05; ** p<0.01 @ O o )
S S & s
“ @ & MGONERUSION XS
D g & O SO
RMS conclusion: e NQAEL @hisﬁhdy w% c@dere@o be 25 00, ppm. This result should be
cautiously inte ed Q@arioﬁbatch%é of fest subs;cance@re u@% ans only limited investigation
were performg@on li@ed nym eréﬂ ani %& S § Ry
RN Y9 & 6 o
Report:@\ &CA@.Z/O 4 ; 1999; MI84588:01-1
Title: AN @D FosefPAL 90-day @ficity, @dy in'the ra<t\b dietary administration.
Report No.: Q> R& 799&’ . O %\ N Q
Document No.: @@@ -184 -01-%\ o S
Guideline(s): ( C): 69/E§%ﬂ Angx V,&hod B26; JIMAF: 59 NohSan No0.4200, (1985);
@© OEQD: 408 98Q,QJSEP\@(=EP ” OPPTS 870.3100, (1998)
Gt B ) R & L & O
GLP/GEPS e & w2 &
@ N S
NN @MA@RIA@@AND METHODS
N e ¢§ N R
Groups of 10 male and fenQ@ Wigar ragg (6-week old) received technical fosetyl-Al (batch N°

9810111, purlty 98hg'k the'Qiet afSoncentration of 2000, 6000 or 20 000 ppm for at least

g
90 days. A@ilar%@ntrolgfu receiyg@the basal diet alone.
Stability, femog&scity co&ntratio s in the diet were determined periodically during the study.

Animalgvere ser§ at@st daily for clinical signs, moribundity and mortality throughout the
.

study{\Body @ght@ d fagd consumption were recorded weekly.

A rotogicity a@ssr@at (grasping, righting, corneal, pupillary, auditory startle and head shaking

re xe@s}@@as performed once during the acclimatization phase and during week 12.
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Ophthalmoscopic examinations were performed in all animals of the control and high dose groups
prior to the first administration and during week 12. Haematology, blood chemistry and urinalysis
measurements were conducted at the end of the treatment period. Each animal was then subjecte

gross pathology examination. Appropriate organs were weighted and preserved for histopathgl

examination.

Stability, homogeneity and concentrations of fosetyl- A@ the diet V&% within a& Geptablg rangé%?

II. RESULTS AND DISCUSSION

Achieved daily intakes were calculated as foll
y es were calculated as follows: \a Q @ § s
(O SR\
Table 5.3.2- 3: Mean achieved daily intakes foll(%@%g a 90- day@etaré)expos uge to f&setyl-A@ &@
Fosetyl-Al concentration Mean achieved ﬁﬁy intake (w@ékg/d@fy Q \© %@ @@
in feed (ppm) Male & &’ Hmals, < @6 N 2o
2000 1276 O ]9 ¥I1556 N (A G\ .
6000 3826 @ L@ 4R ~ O @’ @}
20 000 1263‘@ T @80.5 < Q" §
General observation Q K % @\ §9 @
No treatment-related mortalities, 3 1n1cal@’1gns %r c% es g»bod elg@ ﬁd mgakes were
noticed at any dose level. G I Q © S
No changes in motor activity r\ tip Q%ﬂgth @d sé@sory{gictn@ to dlﬁren ype%@f stimuli were
reported at any exammatlon"mrne N \@ 2
No specific eye alteratlon@vere ©hn at@ a@y ex mago@iime. %@ @ %@
{L° Ny
Haematology, chmcalmheml,@ ur1@1y51s© @@ @ N (&% @
No toxicologically eanmgul @ n%@wer se d in %Daem@)logy& clinical chemistry and
urinalysis. S ©& N g @@ N @
< N \ @ @

Gross pathol

g@@welzht hls&ath@@v

v

&

1
1ca @@

At the final sacrlﬁc@’no tr%atme -relatgd magrg cop mdmg W%@epoﬂed at any dose level.
froif®¥arious organs when compared to

There we&@%ome differayces i
contro}{§dme of the

hle

i

and

latlve wel
s&gmf

ce (g Tal@

DN

were not dose- rela@ the§%vere nsQ,t con, ered" ‘baolog%cally @Vam

ute

5.3.2- 4). However, as these effects

Table 5.3.2- 4: @ oban v@@’ht s [Me§+ SQ§
Fosetylﬁﬁ \J @Q N qQ @
conce;@ion in %@ %f’ . @ zq&@ 6000 20 000
eed®m |9 § 91L&
MALES NN N D Y
Brain™ P 2+ 004 290 +0.0814 2.098 + 0.0353 2.103 + 0.0848
Heart R 1%09 ¢@283 o, | al3362+0.1463 1.623 + 0.2081 1.598 +0.1946
Liver & L7 [ R2.97 + 1.248% 12.39 + 1.284 11.49 +0.398
Pituitary glgg@ W +0.0008 _@ 0.012£0.0013 0.012 +0.0014 0.011 +0.0016
Spleen &~ & ((14@29 +82797 5| 1.267 +0.2385 1.089 + 0.1539 1.048 + 0.1398
Kidneye! @ 2.90390.2738 2.998 +0.1945 3.025 +0.3167 3.088 + 0.1887
Adregidb gland®Y ) 0.0+ 0.0086 0.063 + 0.0068 0.064 + 0.0092 0.065 + 0.0070
Thi®Pls e O 0867 +0.0711 0.561 +0.0933* 0.459 +0.0732 0.535 +0.0657
Th§roid & 0.021 + 0.0034 0.026 + 0.0046* 0.022 + 0.0046 0.020 + 0.034
Epididghis 1.584 +0.2053 1.566 + 0.1336 1.564 +0.1750 1.413 +0.1321
Prostate 0.802 + 0.1625 0.961 +0.1978 0.764 + 0.1626 0.853 +0.2317
Testis 4.014 + 0.3204 3.860 + 0.4297 3.997 +0.3435 3.788 + 0.2320
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Fosetyl-Al
concentration in (1] 2000 6000 20 000
feed (ppm) AN S

FEMALES NS
Brain 1.953 + 0.0775 1.918 + 0.0870 1.928 + 0.0543 1.903 + 054
Heart 0.989 + 0.0617 1.019 + 0.0981 0.978 +0.0676Y | 1.026 911200,
Liver 6.94 +0.227 6.62 + 0.447 6.37 + 0.70% 6.66 £0.290>
Pituitary gland 0.014 +0.0016 0.013 +0.0016 0.012 + 0.0924* 0.3+ 00019 &
Spleen 1.835 + 0.1366 1.743 + 0.086 7, 1.835 v1324 1816 Q. 7680,
Adrenal gland 0.074 + 0.0073 0.075 + 0.0155 0.076@0.0094 | ¢ 077290.005@ | @
Thymus 0.432 + 0.0643 0.393 + 09728 0.369% 0.0459 [0 0.4:DF 0.082 S
Thyroid 0.015 + 0.0031 0.018 + @033 0820 +0.0027* ] 0.0® + 0837 &
Ovary 0.094 + 0.0128 0.088 D.0187 009260116 | 5092 + 0:015%,
Uterus 0.718 £ 0.2117 0.65%% 02169 [ 0.6a7F 02029 A 0.72 20.28¢Y
— ; :
p<0.05 & @@ %Q && @%’ IS NS

(O @’ &S .
Histopathological examination did not rev%l an}g@eatm\@% rc%a@i effects. ) @’ §@}

S \ v
Q@[H @ON%@USIQN s”\9© é}’ @ INERS

RMS conclusion: The minor ¢ ges 1@0me

ae 3%310 ial a §oc 1cal§an@ers and in
organ absolute and relative Weléht sho@d be ﬁd as @yde t for This study was

20,000 ppm, the highest co trat@ teste equ ent to an @ragédally intake of
1424 mg/kg bw/d (1269 an OQg/kg d 11]&malesézgy fer@ &%bect@jly)

S <8
Report: w\,Kc @2/0 bg% @312 QKl \Q
Title: mlnl@q eth@os B{) nth @ toxi&ity study in the dog
Report No.: @ RQ02583 @ @ @ @
Document No.: 5"\ #231872-01 2 \ SO o ©
Guideline(s): (© @\1 emﬁe S ”\a& @ § Y
Guideline dev1@on( g@ phcab © IS Q @
GLP/GEP:¢;, % ‘@\ g é&w
~ % % & Sis
A @ ATERIALSANDMET

@ @
Groups of 10 (5/8e%) Beagle S (&g’% 14,1 ®nths Sd atgstart of dosing) were administered dietary
concentratlons 0 @ 0; d %OOO @n @setyl Al (batch no. DA 67; 99.7 £ 0.3%
purity) for ' '«;\ onsegytiv

Test batch§s of diets, p@are@ %? eV@Z w&s were checked for stability before start of

treatme o degradegion @une@ at conqcéﬁwtratlon of 2,000 ppm after 2 weeks at room
temperature); analygiQof t r%terlalg ten@/as performed at 0, 1, and 2 months.

The *animals were,0bse ga@y o, ur and clinical signs; individual food and water
COI’I\leptIOI’l were recof@ed d@ @corded weekly. Ophthalmological examinations were

carried out on @ do s befor, eat « t an t w-4; -8 and -12. Rectal temperature was recorded every
2 weeks.
Haematol mm @;ythro@e count; Hb; MCV; total and differential leukocyte counts;
MCH; @—l latele@cou retlculocyte count; sedimentation rate and prothrombin level) and
bloodghemi (so @ssmm chloride; calcium; phosphorus; glucose; urea; bilirubin; alkaline
phoghatas@ G serum cholinesterase, erythrocyte cholinesterase) were carried out on all
tw1 efore trea nt and at w-0; -4; -8 and —12; urinalysis ( pH; density; protein; glucose;
keton ile pigments; blood; examination of spun deposits) were carried out at w-0; -4; -8 and —12.
In add1 1or1, bone marrow smears were taken from all dogs and brain cholinesterases were analysed in

all dogs at termination.
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At termination, gross pathological examinations were performed on all organs; organ weights (*) were
determined and histopathological examinations were carried out on aorta; thyroid*; thymus*; heart™;
liver*; spleen®; mammary gland; kidney*; adrenal gland*; gall bladder; gonads*;mesenteric lygjph >
nodes; muscle; pancreas; prostate® or uterus*; stomach; duodenum; jejunum; ileum; colon;, bidIn*; &
pituitary gland*; spinal cord; sciatic nerve; skin; urinary bladder; eye; sa%}vary glands;@ngue@’

oesophagus; trachea).
phag ) & < \QQ
II. RESULTS AND DISCUSSION % § § %@9
% S
Concentrations of fosetyl-Al in test diet were within the %@ected ran (see Table @é}' 2- @ v\g @
@ ~ S” QQ (§ K®
Table 5.3.2- 5: Mean achieved daily intakes @ Q &’ @ & K@
Mean achieved danyintake (mg/, bw@w N\ S
Dose level (ppm) Males ¢ &° Ferdles %@’ @@ 0\*’\7 N
2000 58 [53-6019 L9 5%i¥3-63% é@’ (A G\ .
10 000 274 [2559%8], U 278251-28Y] Q © @’ @§
50 000 1309 12@9135% 540 1;@1514{5 © & & §
S
No treatment-related effects occurr@%vlt@especﬁo ms%?ah&e@’ cli @1 51§ bv@tang@ food or
water consumption, ocular examiigtions, and r ctal terau@ ata @evel
No treatment related changes vggre se&@ ato]@glcal mip§y 10ns Q a&@no me dependent
changes) except a slight des&ase in, erythrocyte @éunt%m theglitgh dose m dose nor time

dependent biochemical char\:l%es were se€n’ excépt a spght (it sta°&1§ call?@mgn(%icant) decrease in
serum potassium levels fo@z sex@ at @ do § eve&at w-4; w-8 @ W@N(@gbanges were seen in

urinalysis parameters (see Ta RS S
Brain cholinesterase @els e I%gg fectegay @tmeﬁk é& &\
& S -9 § @Q @@ @
. Rfa 8 = \ O\ @ @ @
Table 5.3.2- 6: 6.11 d cgmlstry%ara;%eters @ & @ %,
SWdy @y sControls 2 @0 pplr O~ 10900 0 ppm 50 000 ppm
Speriod Males Lf@ma]@%, M@s | f@’mal@n M | Females | Males | Females
Sodiums@q/L) RS @ SRS
w-0 oL 21539 156 QM58 | 158 156 156 157 157
w-4 0 156 | Q57 1R | N8 T 157 158 160 158

w-iey | A5 LD 15es | W9 1590|158 158 160 157

o
X o | of @
N\ o

(@4
Potassium (/L) O o° .S SN
w-0 59 NOBIY 2 |@h3 5.5 5.5 5.3 5.3

é;@ w-4 @2 & 560 | &3 . 55 5.3 5.3 4.8 4.6
w-8 N 55 T 4 [« V5.09] 54 5.3 5.0 4.6 4.3
% w-12 5&) | W5 P AN 5.1 5.4 5.0 4.6 4.5
Calcium (mg/L) R Q
w@"® 106 N 8¢ | o107 108 109 108 107 107
A4 B 10| b 108 106 107 108 104 104
BRENE 113~ 0f 110 112 110 110 105 106
@ w-ps | Qo7 109 108 109 110 108 102 107
§ @
Post mort igations¥id not reveal any treatment-related changes. There were some changes for
ééeving statistical significance, but without dose dependency or a consistent

S c@ns some a
trend able 5.3.2- 7).
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Table 5.3.2- 7: Absolute organ weight (g): [Mean £ SD]
| Controls | 2 000 ppm | 10000ppm | 50 000 ppuw,°
MALES g IS
Brain (g) 76.6 + 6.1 72.9+3.0 783+7.5 713+ ‘@
Pituitary gland (mg) 76 + 5 76 + 9 R2+8 & 7495 O
Thyroid (mg) 1690 + 307 1480 + 375 1406 + 33607 1430+ 197
Thymus (g) 12.46 + 10.28 8.46 + 1.83 11.30 + 470 os+dY o
Liver (g) 353.6 +31.1 320.4 +22.9¢4 331.6846.5 82544514 &
Spleen (g) 243437 329+ 23K 269k 3.2 < 3262 1679
. @ 1
Kidney (g) 66.5+55 56.4 + 446* B +8.5 NS
Adrenal gland (mg) 1310 + 216 1416 {@i6 B44+322 O 66222 @
Gonads (g) 18.14 + 3.45 16.1@2.86 16592670 | 3. 40:2. 038
Prostate (g) 75+2.6 78429 D &3+ 0.9, RS
Lung (g) 94.60 + 10.21 93.22 + 628 OR80+ }L38 & 9588 + 1983
Heart (g) 100.6 + 6.31 736744 & | DB.008¥4.25 O €96.40 024 -
FEMALES S L0 (9 R QS |V & @
Brain (g) 71.1+4.8 W+ P w0 :3?Y A 10628
Pituitary gland (mg) 68+13 Y «>72xl8 O sd ol 140
Thyroid (mg) 1416 +308 ©° | 510528351 S | @ 14535 | &Y140e4 224
Thymus (g) 10.38 + 389 Y 934+499 > 8220 N 1254 +7.62
Liver (g) 3266 4560 B aP8 Y5 D 2014388 . 3635+ 53.6
Spleen (g) 22.8885.1 \“ w 205%6 & | 082+69 O ;342+139
Kidney (g) AT QO AXIE68y | N 496+ 6.6 60.4 + 4.7%%*
Adrenal gland (mg) B3+ 19 VY §k@o +379 82+ 7 1530+ 157
Gonads (g) }.46 £9.38 02433 & o 1.02 5950 &) 1.71 £ 0.83
Uterus (g) QBB SR | 7587496 | © 808578 - 12.14+7.15
Lung (g) & 8194+ dY 33+ 14y 94.5%+ 8.88* 100.80 +20.71
Heart (g) ST 08 #. ’60 % Q\S 24892 @ . 12&1 84.00 + 4.58
o D
@ 6§ ‘2”\9© Y@C@CL@ON@
RMS ¢ Dle 1st n of fo set;éxAl fi @3 c&g@écu‘uve weeks at dose levels up to

50 00

lusmn
Oﬁﬁ did not @duee %y signific
therefore 50 000 @ . Qﬁ’)9 a@wl446®1g/k$v/d ot

%han@s in %l@e

a@e dog; the NOE

L in this study was

maledand females, respectively.
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Report: KCA 5.3.2/04 ) : 2016; M-459669-03-1
Title: Amendment no. 2 to final report - 90 day sub chronic toxicity study following oral

dietary administration of fosetyl-Al to Wistar rats with 28-day recovery

Report No.: G8220 & O

Document No.: M-459669-03-1 N Q§
Guideline(s): OECD guideline 408 (2008); Method B.26: Repeated dose 9®day oral toxu@ @
Annex to Commission Directive 2001/59/EC, 2001 @JQ N S
Guideline deviation(s):  none Q> @
GLP/GEP: yes < Q ¢ %
% o\ Q, '24\9
< & &S & o
Executive Summary \g g
The subchronic toxicity of fosetyl-aluminium (fosety&Al) was eval@ dina 90@?}/ fe ng © y 1&©
Wistar rats according to OECD guideline 408. ats/sex/do Were admi @ered the tegp artio®
continuously in the diet at concentrations of 200 00, and for day&con%ol ani@ls
received plain diet). Additional high-dose and coftrol groupgpwere &mploy@d as gcove%groub@an

were maintained for additional 28 days Wlthcr)&exp et tes@‘ﬁem @J&

Each rat was observed for clinical signs, mortality and m @1d1t ody@elghts@’nd ~ od ¢ @mp tion
were measured during the course of the@%hfeé?%se& he st %}nctl Obse ati

Tests were performed during last week of t?@atme and oV and r

groups respectively. Clinical pathgjogy %Q}Vesmgatlo (uru% sis %ae and thcal
chemistry) were performed at the ¢fid of y%atme ﬁor main at tl@ d co@gry period
for the recovery groups. All the rats of maln g rec ed iﬁd subjected
to gross examination. Spemﬁ@ orga{g wergy coll ed, ﬁy and @eser topathologlcal

examination was carried out\@n preserve rgans@f coritrol a 1g1@dose a al n addition, all

gross lesions from all animals’werg exa d migroscopieally. AN

The actual mean daily 1nt§@e of i tes stagse was calc%@ted a§$9 3@ andj%lZ mg/kg bw/day

for males and 148, 450, and 1 mg/kg bw@§ far@emalesy respectivelys N

No clinical signs, n@tahtl@ or egular changegswe °“@bser‘x§ N8 test item-related neurological
iy @,

abnormalities wer@ﬂbser ed. There ware'n s%mﬁc@ Va@tlons mean body weights, net body

weight gains andy foodOconstmptiofts No&oxwo\ ica &Img ~ anges were observed in
haematology, éﬁlcal&nemlst omrmal s parameters nlﬁeant changes were observed in
absolute or refative @an w@ghts No gr@ss or r@?ros ges were observed.

Thus, und%the conditions of ‘:if@ testég EL fpr fo etyl A \ the rat is > 20 000 ppm dietary
level, i.¢, & 1212 mg/k@w/d or r¥es and > 4@6 mgwﬁe@y for females, respectively.
K O S

@@& O @wm@zm@ AND MEﬁODs

A. MATERIALS ®® S @@’ \% @ @j@
1. Test matépial: © @© \ >
Name: & & Q@ose@@- 1 & @

Desc@on: \@9 Q" Whi S
Batch / Lot No.: 200 .
P{rﬁ”ﬁy: y\ﬂ @ \%O %Q@b @
Stability of te@t%compc@ @Exp@y dat @014 07-05. Stability and homogeneity in diet were
N arf@?tlcal@verlﬁed
S ) "o
2. Vehicle:  Plin
3. Testa@bm lsé\ﬁ ©

Species: @Q@ @ & Rat

Stléé\ﬁ: @ > - Wistar rats-HSD Han: wist
%) @ Males and females

Age; 7-9 weeks

We at dosing: Males: mean weights 247-251 g

Females: mean weights 187-189 g
Source: , Israel
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Acclimatisation period: 5 days
Diet: Teklad Certified (2014C) Global 14% Protein Rodent Maintenance
Diet — Pellet (Certified), ad libitum
Water: Charcoal-filtered and UV-irradiated deep bore-well water, ad , @
libitum @ @
Housing: Individually in standard polysulfone cages wigh*corn cob b&(@ln @
Environmental conditions: w \Q
Temperature: 20-24°C % § § &)
Humidity: 64-67% © Y O ON Q
Air changes: 12-15h! @ Q) Q\ @
Photoperiod: 12 h light/ 12 h dark& &©Q é\”@ Q@ § C&©
@
B. STUDY DESIGN AND METHODS R o @ S v &@
> \@ & DN & Q@
1. In-life dates S RN g\f %, @6 S RS
2012-10-05 to 2013-03-27 %© @9@ @& Q@ L @ & @ o
. < @
2. Animal assignment and treatment g\? \\ \\ @ &% (,\@ v §
Animal assignment and dose groups: (2 ¢ @ o~ é\’ Q

Rats were randomly distributed to @ffer QExgrcguﬁ by @y w@ght @tlﬁ on @hod@}{ats with
extreme body weights were remoygd fromthe stl}ly roup1®as @m tép dayé?nor tovthe start of
the treatment period. The following dos@groypewergsmpl & o

o P N

N o
Table 5.3.2- 8: Group llocati@sin th§4jbc ic fetding stl%y i@ats o\
<&

%>
J
N @c. ir@iet § %@0“'@%'5% v . §
N | e Ferrile >
V%) l@l @ - q S
Gl-Control & O P o 109 g0 | @

)
G2-Lowdos” O | " of0 pr ab 4 a6
G3-Middose © b 26000 10 ST Qo O

G4 — Higgh dose 200008 | 7 10 fa” 100"
R
R0

IR S, \»)
GIR ~ Control rez;égy . f@% Oo\é @Q%)) &
G4R — High dose setover 00 10 10
al o |70 Ol
Diet Prepar&@@l anaﬁ%nalw&% @ N
The fosetyl-Al fortified et W@ pre d \@gﬁin t@prescribed stability period. For the high dose
groups, @ g of fosetgdeI mix&l wit ppl:,o\%amately 0.25 kg of powder diet in a mixer grinder
for 2 minutes (premiX). This p emix was ganually mixed with approximately 1 kg powdered diet in a
staintess steel contairier g g §biinlesPste oon for 2 minutes. Then, this mixture was added in
port%ns to the remamm@’oulk@ca 8, é g) dDdiet in the stainless steel ribbon blender and mixed for
20 minutes. ,@" >
The homogegygity % actiQe ingfedieng,analysis was carried out on the day of commencement of
treatment ay 1¥sand daping monthsQand 3 of the treatment period. Two replicate samples were
taken ¢ @ fromgytop, riddle38id bottom layers of the fortified diet of each group to determine the
homo e%elty the t%t iterfdn the fortified food.
$rt1ﬁe® to\pled for active ingredient analysis at the beginning of the treatment (i.e.
treatment) d during months 2 and 3 of the treatment period. The test item concentration
was d ined from the samples collected for homogeneity test on Day 1 and during months 2 and 3
of the Treatment period and hence, no separate samples were collected for test item concentration
analysis on these occasions.

Test Group

<§@f
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For the control group, one composite sample was collected at the beginning of the treatment (i.e.
Day 1 of the treatment) and during months 2 and 3 of the treatment period.

All the collected samples were analysed for fosetyl-Al content using the validated analytical meghpd.
During all three occasions, the results were within the acceptable criteria as the mean results\were &
within + 15.0% of the nominal concentration and % RSD (of all the replications of each conce@ation

0 @
was < 15.0%. @,Q < ©®
. Q N
Details on oral exposure: % O AN &
~ % S P
Duration of exposure 90 days & % N QS
Frequency of treatment Via diet, ad libitum\~ @ @@ @\ %@ g
Recovery period 28 days for additignal control algh dose g oupsQQ ©© C&©
Q ) @
3. Examinations @9 Q % @§
Clinical signs - mortality and All rats were obseryed f \hnlc&l mgn@nce@ﬂy Gbservation
moribundity/general daily for morbudity a ity was carrjeg out f¥ice da%ly except on
observations Weeke‘%ds an ubh lid whe@t was m@\o pe&
day inege there werg no % signs 0 ncern
Clinical signs - detailed 1le¢(§i§11ca aml a s dong> prio the{\gst 1te§
observations e@n1n1§tgat101§ D%l and ce a@%ek eaf] durln
t and recovery pe& all rats)

%ng de iled c@wal exXAmingtion, é&ats @e ol%%?ved for
ges WyskinQur, eyq m us m@qbra%@ oggurrence of
%cre s and cretf%ns an@ tog§mlc activity@.g.
v
Cix lacrithatio 110er®110n p%pll §€ unuSdial r@plratory pattern),
\@ ch@g &alt ostur d responsed-handling as well as the
@ presen c/tor@ moyements, ¥tere ic behaviour (e.g.,
4o Nexce@lve gr@mm&?repe‘u@/e C1§mg) rabnormal behaviour
Q(e goself- mﬁﬂaﬁf wallging backwards).
\ Ondayssef detailed cligeal e@mm ation, these observations
S .
@ q‘«%;3plac% hfgly sewa@s except on Day 1.
O ©Ind1%dual ts e re@rded before the administration
“ h4 .
& of-fest 1te®(Day@) an at Weégvy intervals thereafter during the
@ g} tment and @cove}@perl od, Fasting body weight was
AN @ recor@d pmo@to tel%ﬂnakia rifice.
Food and water c@npt Foo@con ptl&W&ls measured weekly. Water consumption

X
i

% §J &v@i tno asure
Q@

N

@)
8
Body welghts@

@
&

Ophthalmic e\@luatlo# ical examination of' all animals was performed
Q @ w1th\\@n ophghal cope by a veterinarian prior to start of
% (S d atg@lie end of the treatment period for the main
@’ L9 @bup mals%nd at the end of the recovery period for the
\ o\ recove groip animals. Before examination, mydriasis was

% %”\9 @ @’ indhy 1{fed u@ig a 1% solution of Tropicamide.

Blo}d collection o @ t e effd of the treatment period (on Day 92) for main groups

@" . o d atdhe end of recovery period (on Day 120) for recovery

@ \% § ”\a groyps, all rats were fasted overnight (water allowed),
g éw ©° &, anépsthetized with isoflurane and blood was collected from
@ @ © § retro-orbital sinus plexus with fine capillary tube.
Haemat( ogy§ % < The following parameters were examined:
§ @ § §0\” Haematocrit, haemoglobin, mean corpuscular haemoglobin,
Q é@ mean corpuscular haemoglobin concentration, mean corpuscular
@ volume, mean platelet volume, platelets, red blood cells,

reticulocytes count, white blood cells, differential leukocyte
count, prothrombin time, and activated partial thromboplastin
time
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Clinical chemistry The following parameters were examined:

Alanine aminotransferase, albumin, albumin/globulin ratio

(calculated values), alkaline phosphatase, aspartate aminotra

ferase, blood urea nitrogen, calcium chloride, creatine kinas Q

creatinine, gamma glutamyl transpeptidase, globulin (calc@ted

values), glucose, inorganic phosphorus, petassium, sodi lﬁd to@

bilirubin, direct bilirubin, indirect bilirubi (calculate@value@

total cholesterol, total plasma protemgglglycerldes ®) § &)
Urinalysis The following para S were ex ed: NN Y

Specific gravity , ng ¢

urobilinogen, bll@bln appear péz%lar' ,volinte  ©
Gross pathology All the rats of nfdin (Day 92) d recovery gepups (

were subjectaghto detailed nec nd fi 1ng§rere recorde

The rats sac 1ced at ten@vere & d atgg Fall

subjecte@to detailed 1eérop @holo@’st S\ .
Organ weights Total%}d rg:l@l’ve r@m weights % all s@mﬁcec@ats \@j @§

detg me\sl% he red anss@ e@h sogether and
b1n&d§;ve % QRr ser;& Tl@i%)ll(@g or@atis w@§

)
&Ad l}? glan%s @in in 1ng&dull@§)ns «Cereheffum and

weighed fexsan ated% e?fsoﬂume angesthesiasand \ﬁére

@ cgﬁ@;m 1d1 eart hve@@(’)varles pituitary,
Q> “prosta semirfal vesig es tlng nd eypleen, thyroid
*> ¢ and pajathyroid, te%es thyemus s wigh cervix
Histopathology .9 O’ On.témpletidn of the gross pa@ )@aml%a%on the tissues
> % and or naoteg bel ere collected anc@eserved from all
é%a ¢§ (%fts Histopaghelogiwal e ation was xestricted to the

@ §pr@ed otgans @m trol ((@) and%lgh dose (G4) group
S é arm;nals%n addition, allzgross %@smr@om all the animals were

(CIEENN & xami mlc@co ically.
©© @J@@ Q &%drm@ila@lﬂs %g, bo rl@w smear, brain including

% ulla/gens, ¢ llum and gerebrum, caecum, colon,
N é}’ @9 @ enuny, epj 1d Q%hagus eyes with optic nerve,
&@ . @ @ wus@s (sl@&etal nfascle), femur bone with joint, gross
NN & * lesi@ds, heatt, ileam h@yer s patch, jejunum, kidneys, liver,
L N
N N @ 1@1}( IL@S m@nna &y, gland, mandibular lymph nodes,
@ SHEN senté%c 1y1@h n , nose, ovaries, pancreas, pharynx,
©@ ©© @ N 1 p ostate, r tum salivary glands, sciatic nerves,
AN

se al \Y cles d coagulating glands, skin with subcutaneous
L

% @ N) ue, lonl; at 3 levels - cervical, mid-thoracic and lumbar,

@7 N N \sple ) te with marrow, stomach (both parts), thyroid and

§ @ 3 payro@testes thymus, trachea, urinary bladder, uterus with
@ ™~

CETWX

%
e ﬁ@”
‘v
V4
%
®@
@f
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Functional observation battery
(FOB) tests
Home cage observations Each rat was observed in the home cage for posture and T
presence/absence of abnormal vocalizations and convuls10n§y @
Open field observation Rat was placed (one at a time) in an open ld arena and &y
observed for at least 2 minutes. During th@%bservatlo ﬁho%@

rat was evaluated as it moves about free[§/unperturbe and the
following observations were made anéég)bservatlon ere @ @@
recorded using scor \ \ @
Gait, posture, mobility score, aro@ level, clor@ or t@ @ &@
movements, stere@typlc behavu@ abnorm: @%ha é\” Q
urination, defec&ion, rearmg@bnormal Voc@satlo @ @g}
Functional tests r@ 2) Q AN
) Sas i ot 4 @
Motor activity The motor activity of ra sure@usm®n aytdmate
animal aé%wty asurrkg ys:@m E@@ﬁ rat Was individu lly
place%n the 1V1tges$he iRStrument. T \@
mon&o ed fQr 60 Imnute§ thls 10n the ste

(smalbmov, ent se ds t’lm am
o
@ ulatery m e@»m se@@nds 120 S, an
b ry €Qunts were mof tor
Sensory evaluatiofQ After the 1nut@, (ap .(53'? ima y) 0 vat@ pem@%’ while
@ thefat w@’m t@é@)pen eld geena, thefollodeng tests were
N &nd d. The Tat whs allo@e togove freely iGhe open field
é& box the@tests Bt had by eet@sltlo & in thg box by the
\@2 observer iordex to ad@mste&gtlmu@ Dygfag sensory
@ activi e eme@s ra@&were observegdyfor following and
é\’ w €0 ewa&f@m W&r} recofded uging sc&?es/ranks

N
@ & § Apfitoach 1 @toue@response ck response, tail-pinch
Q) re@pons&pupﬂ&e por@ aer@%rig Mg reflex

Landing 1%&91 ml&oot p%ay ‘Qhe l nd lin bs fo lay Was performed by dropping
y\g he rit on tc@ OTiZd tal grface@able top) from a short height

& andyme @d th@l @en the hind feet upon landing.

@ é}’ @9 @e heel porti@p of hindfoot of each rat was marked with
@ \Q non- ?narg@ ink JyﬁSt prigr to testing. The rat was suspended in

Q\ A é’ a prone pgsition thef%lropped from a height of ca 30 cm on

> N

& @ t&a recerding paper s@t. A total of 3 readings were recorded

N ﬁ each rat.
Q Grlﬁgerf@am{\ Hind Jimbgsand fege limbs grip performance was tested using
% W c@u‘[e d duaf grip strength meter. Three trials were

@’ S ) @ndu@d fo@ach rat i.e., three trials each for forelimb and hind

S

BT SN S PN
\%ysmlogwal?ﬁbser@\@ NS © Re@al b(‘f@s temperatures were recorded.
Body wei%t% & &f the end of the functional lest, weight of each rat was
A° &easu@d.
ST
@ SIS
&
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Statistical evaluation

All quantitative variables like neurological observations (neuromuscular observation and body
temperature) and clinical pathology (haematology, coagulation and clinical chemistry) data e
tested for normality and homogeneity of variances (Levene’s test) within the group before perf %§
a one-factor ANOVA modelling by treatment groups. If the data are found te_be non-opti (non
normal or heteroschedastic), data was transformed before ANOVA was perfod ANOVA Was @
using suitable transformation. Comparison of means between treatment gro@ and control group Wa

done using Dunnett’s 't' test when the overall treatment ‘F’ test was found £ be mgmﬁca§

In the case of recovery groups, data of treatment period a@ recovery p{ﬁa (no trea@ent p\&]god) v@”

tested using the methods stated above. & Q @ @
Q &
IL. RESULTS AI@ISCUSS@N SRS é}

$ &
A. MORTALITY > 7 o ©\© R
No mortality occurred throughout the study pégiod. @ %Q g\f @J&, IS S RS

& & & @ TS & s

B. CLINICAL OBSERVATIONS % N @j @

Clinical signs of toxicity attrlbutable the %st su@tanc @ere ga observ ed @mug@ut thgstudy

eriod. %o

& @’ N

C. BODY WEIGHT L ¢ > § o S

There were no significant varig@ons ithmean @’)dy ights@t an of the @ted gzggups However,
there were incidental and tr@ent %tlst@lly s1gn1ﬁcar§> Varkﬁ?ons ) net @g wéight gains when
compared to the concurrer%contr rou @& ©

The observed variations«afe cqonsidereédto b md@tal a@he change “v%re nsistent, not dose-
dependent and also th%e WCI‘@D aswflated@arlas in the m&@ body Welgh@(see Table 5.3.2-9).
v & & & o <

Table 5.3.2- 9: @dy@lght {%lo %t &the su@lronedmg stu \g» rats
o A@ ~ K L @dy weight @ e

Study | Canrols. ] 2000 Rp%i N ©6oqg%m 20 000 ppm
day & : : S G !
.~ Mean | %, SD v @n Sh &’[ea& i SD Mean | SD
Almaless . @ O o L0 L0
1 247310 15867 (V7248605 | «JB.783 | 248094 | 14280 | 250.653 | 16.494
) &2
8 280654 %978&9 283964 = 21368 | 082720 | 17.130 | 277.133 | 16932

15 | 306625 O17.835 | §09.066°| 28847 ©7307.800 | 15873 | 300325 | 18.774
22 | 3308787 p€A89 N 336885 | €6.05T> | 331.833 | 16948 | 322.154 | 21316
29 5)347.392 | 1859207 383%89, 7 25429 | 351346 | 23.836 | 340.907 | 23.845
36 O 359.076,% 71984% | 373.045% 28249 | 369.720 | 28617 | 358302 | 26.127
43 | 375365, 189, 10383407 ~c29.767 | 387.855 | 29302 | 370.222 | 28437
50 | 387.050 | ®1.30507] 398761, 29.779 | 401.186 | 29.017 | 382.660 | 27.994
57 | 401895~ 20880 [“912.246%] 30.680 | 412.866 = 28.899 | 395.129 | 29.996
64 |35 ] 20310 | 424854 | 32429 | 424227 | 32957 | 408590 | 27.977
71 g 417,88 | c21.948)°| 432474 | 36051 | 431.887 | 34991 | 415411 | 27.429
78 0| 423104 21920 | 442430 | 37.869 | 437.598 | 34996 | 419391 | 28.111
8 |@31889 22642 | 449012 | 38391 | 444.732 | 33660 | 425.537 31627
91 47438666 | 25775 | 456.800 | 40476 | 449.478 | 34565 | 430.605 | 31.777

(o
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Body weight (g)
S(tll:ldy Controls 2000 ppm 6000 ppm 20 000 ppm
Y Mean ! SD Mean ! SD Mean ! SD Mean l @ ) o
Females @\} &
1 187.380 | 12.176 | 185.859 | 11.827 | 186.700 | 14.4300 188.825 |¥11.495)
8 201409 | 13.031 | 201.993 | 14.106 | 201.533 16219 | 204302 | 14781
15 | 211.855 | 17.804 | 212.818 | 14.608 | 210.089 | 1833 | 213,08 @ @F.958 G
22 [ 220922 | 15956 | 221.081 | 12781 (218919 | 48901 | 228979 < >12.956° |
29 [ 225935 | 16674 | 227575 | 14085 | 226115 [Q17.984 | BLOOXY 12866 [
36 | 229261 | 15939 | 233.590 | 16.066° | 230966 16950 (0237238 @ @h1275\
43 | 233.074 | 15357 | 237.693 | 15318 | 233.587° | 494320 239952 | 15.049
50 | 238105 | 15464 | 243215 | 19911 | 24@710 & 19304 | 248.872.7 15350
57 | 240368 | 15654 | 245779 S>16.749 | 2351387 28M6 [S253.069 | 13219
64 | 245650 | 15943 | 250.604 | 17344 248.903 | 20.036 | 254963 4y 14.387°
71 | 248935 | 16345 | 2559671 18.560°N 253,732 217 [.257.152° 1&355
78 249.195 | 16436 | 257310 18079 |. 25505407 22230 [S\263.682 | (33.395
85 | 250.103 | 16.099 | 258786 16%30 [C255.985 | 39.6708] 268822 o 14917
91 252,688 | 18240 262,815 | 17.950. | 250321 (721560 | 265061 14251
&J @’ N @ @ @ SN
D. FOOD CONSUMPTIO S @
There were no s1gn1ﬁcant Varlatl cons@ﬂmtion%t a th, q@sted@ose groups except

S

%?

for some random and tra&s nt statistic 1can&varla@ns (seg, 3. %LO)
Table 5.3.2- 10: f{@rage @)d m@a e 1n@1e su@ron@feedmg study@n rats&
N O S = w\ﬂ “Food- @ke @atld@) N
ey | OCoptwols o [ 2000ppm- o[ 8000 ppm 20 000 ppm
week S S e D T
. Mean®’ 8D ¢k Mean” . %SD & Mehn SD Mean SD
. = T
s & & & O O
LA 24005, @ 1,000 | 23.64k 2092 v 24280 1216 24.345 2.510
p 2404301 K02 4 23758 /§2.32;§§ 23558 | 0972 | 21.765 1725
3 21.383 & 14187 0054« 1931 | 22236 1.688 | 21.043 1.368
4 22822 O 2.4 | Q250D @66 P 22144 | 0464 | 21789 | 0.959
5 | 2355 92 Al 22489 | op4100 | 22958+ | 0500 | 22.802 | 1515
_g )
6 020845 o 18835 28,5477 1989 | 23917+ | 2301 | 22267 | 0.805
7 ST 230165 3418 [ 22789 <96 | 25079 | 1354 | 22,571 1.290
& | 22079 &039. P23z Q1154 | 23475 | 0900 | 22504 | 0.660
9 23376 | 082007 24161 (P 1491 | 23624 | 1459 | 21346 | 1.746
10 20701 o> 1)@ [3412%] 2360 | 23501 1331 | 22409 | 1.169
11 [ &hoges T £ | 22460 | 0895 | 21892 | 1054 | 21837 | 1.064
12 g 21767 | O130307 22080 | 1305 | 22534 | 1743 | 20861 | 0.641
13057 20635 & 094y | 21351 | 0321 | 22190 | 1283 | 21961 | 0.635
TS
& 21924 AT65 | 21551 | 0953 | 21191 1064 | 21337 | 1326
<
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Food intake (g/rat/day)
%:glf Controls 2000 ppm 6000 ppm 20 000 ppm
Mean l SD Mean l SD Mean l SD Mean l @ ) o

Females @\} @
1 17.858 | 1606 | 17701 | 1566 | 18249 | 1.901&Y 17369 [P 1.978)
B 19229 | 1.941 19207 | 1392 | 19012 | 20789 | 17417 03I
3 18.053 1034 | 17387 | 1359 | 17742 | 1190 | 17230 | 9496, T
4 17117 | 0966 | 17392 | 1256 [D17.484 @ 4311 13951 0908 | g
5 16205 | 0724 | 16786 = 1018 | 17.381 Q1646 | @.13357 QNO8 (5
6 16.421 1069 | 18104 | 125" | 18056& ] 1554 [0717.65% | @35075
7 16,603 | 0390 | 17.691 1455 | 17307° | @b624o] 17643 | 0712
8 16395 | 0572 | 18336 | 165 18938 -\, 3047 | 2U8.588 7 0@35
9 16246 | 0.695 | 19.057+ &> 2757 | 16979 7 1452 17208 | 0758
10 16.134 | 0389 | 17.721 1391 717768 | Pdle | 1700 4i00.98 °
11 16428 | 1104 | 1748 ° 9746 N I%§80 = 258D | . 17.252 190
12 15975 | 0780 | 16888 .~ 0.939 [ 191960 137 [FS17.08 | G443
13 15134 | 0853 | @281 1Sv9 [CSisow | s S 16952 o 1.606
14 15.664 1435 0715941 | 0784 | 16913 (71438 | 382 1209

+/-: Statistically significantly hlgh%@) / lowe\rj) tha@’he V@e cci@»\‘?)gm@ @ ©©> é

The observed variations a cons@%red %ﬁﬁe m@lental@’ue tot elr@lated%?:cur@lce inconsistency
and also there were no associatgd changgs in meaQ bod@mghf& &

The resulting test sub@@nce 1]@%@ isgpmmatised 1@93&6@ 3.241. o §

o Q AN

e &3 S «
Table 5.3.2- 11: @ea@bsta&@intm@ ¢in Qe subcf@)mc @@im%sgudy {Q@ats
Q Q N §Mean%ally substance intake
@est (§mp ‘34\9© © q('§On(: ﬁ@%mt@ @) @ [mg/kg bw/day]
% 9 K [@ml @

I S gé\a L & S Wale Female
G1/GIR — Control.{ Cntrel redovery | & \Q) ) . 0.00 0.00
G2 ~Lowdose @S 0000 | 5 11836 147.85
G3 ~ Mid Tose Q0 S T e S 36340 445.76
G4 Mghdold O < S 000 & 1196.04 1433.43
G4R %ngh dose Ié%overy\y E ;g?o 000, 1227.75 1438.72

%1 THALM@S§JO® EX@MI@F ()@Q

Opht almoscopy revealé@’no t@ artlé)e e Kt@ findings in any of the animals.

F. HAEM L G§Y CLFNIC %HEMISTRY

There we men lated chan@@s in haematology parameters at all the doses tested (see Table
5.3.2- ncr@ d m%&n p let volume in high dose recovery males (5%) and females (7%) were
considgr ent har@ as the magnitude of change was minimal and there were no changes in

MP@alug@@n hlg%, 0s § up at the end of treatment.
<

&
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Table 5.3.2- 12: Haematology and coagulation parameters measured on Day 92
T Con!trols 2000!ppm 6000!ppm 20 00? pPI)° @
Mean | SD | Mean | SD | Mean = SD | Mean | . SD
Males @ @@) A
RBC (10%L) | 9.1 0.41 8.85 0.50 9.03 0.3 | 9.19 0&”
Hb (g/L) 15500 | 476 | 15280 @ 6.8 | 15260 | 510 | 15460 | @91 ¢
Het (L/L) 0.52 0.02 0.51 0.2, 052 | 002 0553+ 0.02%
MCV (fL) 57.17 2.16 57.59 275 | 578 0 113 | Siesy LB @
MCH (pg) 17.22 0.72 17.30 0599 169097 049 s 1687 | 971 P
MCHC (gL) | 30140 = 582 | 30030 | ~\6%63 | 295®0 . -9.66< 1 20190 © 5179
Retic (10%L) | 0.18 0.04 020 495004 | 020, @ 003° [\ W21 & 08
Retic (%) 2.01 0.36 232¢ | 8 [S2190 051 O 2247 | w034
Plat (10°L) | 92070 | 148.64 | 907.5¢ | .106.30¢) 94120 »%33107] 9k6.80 1\ 63.48.
MPV (fL) 9.68 055 | J092 .[U0397| 9%3 \ 048 | 9937 083
WBC (10L) | 555 103 [ 558000 @90 K U5238 | I8 4V 536 | P22
Neut (10%/L) 134 035 R 18 | Je23 ) 121 005589 &3 | 04l
Lymph (10°L) | 3.90 0824, 47 N 073y | 375 & 0gp | S8l 7 082
Mono (10%L) 0.15 0.06° | ©2017.9 995 190167 608 &Y 01> | 005
Baso (10%/L) 0.02 | @01 | gl @ot <] o . 0019 gp2 0.01
Eos (10°L) 0.11 0.108 | @06 S 002y | Bos s 002 |, 007 0.02
PT (s) 16247 092 |9l67 062 £°1628 | N05 & 1534 0.60
APTT (s) 114 | Q% 9 1S [ Ol20Y 1887 2519 108 | 351
F@lesn . S & S § o, o 5
RBC (107L) [ 578801 043 [v.790 | 020 & 786 | 929 8.20 0.33
Hb(gl) 71468 | 779 &) 14990 [ $596 | 14040 357 | 149.10 | 285
Het(LL) O] g4 7003 ~| D49, & 0@ | C049 @ 0.02 0.51 0.02
MCV 1P | 6246 | 97 o246 299 @ 624 @ 250 62.46 1.99
MCH {pp) 1865 | o068 I 1888 0085 1877 0.72 18.21 0.51
MCHC (g/L) | 208,20 > 478 | #01.80. " 5@1 |.900.80 | 7.32 | 29170 | 4.8
Retic (10'/L) | .20.24 003 {00026 605 3 0.24 0.03 0.21 0.03
Retic (%) | 3R | D40 ¥ 330 S0.69>] 3.04 0.45 2.56 0.38
Plat (10°0)0 | 89530 O 728 | 96570\ 4184 | 88240 | 10569 | 87630 | 63.45
MPV (f£) 1022 Y &2 Krlo1m | 6o 9.48 0.59 10.15 0.39
WBC@F/L) | 2707 | Q34 [ 346 [ 056 2.95 0.68 3.39 0.83
Newt(10%L) | 0%5 & 026> | @65 s 0.5 0.68 0.17 0.62 0.15
Lymph (10°0) | 1.92@ @30 | 2660 | 048 2.10 0.55 2.62 0.78
Mono (10°L), " 008 | 0.03c] 0Q) 0.04 0.11 0.03 0.09 0.04
Baso (107140 | Q.01 & 0.0 | @.01 0.01 0.01 0.01 0.01 0.01
Eos (104%) |€70.03° oo | 7003 0.01 0.04 0.01 0.04 0.02
PTO O 1609 o088 | 1616 | 067 | 1591 170 | 1558 | 0.80
AKIT ()2 | A %0007 246 9.62 1.63 1176 | 475 1426 | 3.7

+/-.<@tatisti@q)y significantly hrgher (+) / lower (-) than the vehicle control group
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There were no treatment-related changes in clinical chemistry parameters at any dose tested (see Table

5.3.2- 13).
Table 5.3.2- 13: Clinical chemistry parameters measured on Day 92 . & >
T Con!trols 2000!ppm 6000!ppm S 20 OQ@pmfm\Q
Mean SD Mean SD Mean sp’ Meapy, | SD
Males @ = O 6 o7
Glu (mmol/L) | 7.48 0.70 7.71 0.9k 750 or 113 | SR29 105"
BUN (mmol/L) | 5.20 1.00 4.84 0,41 53359 056 | @538 4
Creat (umol/L) | 32.50 6.55 3920 | (@81 414 | 987 Q9 3800 6770
AST (U/L) 7700 | 13.03 | 7220 1358 | 7050 983X | @10, 1433
ALT (U/L) 3390 | 1092 | 27.60 7.03 | @740 432 2890 136
GGT (U/L) 0.30 0.67 0.60° | @70 = 040 [ @Pi52 5} 070 1.06
ALP (U/L) 8560 | 1188 | 7680 @5.57@ | 8RB0 (V1287 | @70 & 108
CK (U/L) 25630 | 150.89 | J88.50 ¢ 3327 [@933.5Q~) 615 | 18200 4003
T.Bil* (umol/L) | 1.34 0.68 [D 18l | 0% > 1259 | <071 o) 188 | ©0.50
T.Chol (mmol/L)|  2.53 037, 9 250320 ] (9 D04 | &3 ¢ 042
Trig (mmol/L) | 0.8 030 | _097 o/ 038 [009807 098 [)Jr1e ) 034
T.Pro (g/L) 7248 | 4 1o 71380 B85 @696 | 49y 7429 5.84
Alb (g/L) 4419 % 193 43534 1.44 46 . D 1.80 5205 1.92
Glob (g/L) 2829 ¢ 250 | 01, @ 220 | 272207 A6 93024 5.70
AIG 157 V1 07 1. D15 & L5 N4 150 0.28
P; (mmol/L) 18 [ ob23] 1712 Qs | 7 & odn | 183 0.25
Ca(mmolL) | &%7 0.10) |76 oy @27y o1 2.76 0.08
Na(mEqL) [5149.627 434 .| 14952 | 439 < fﬁz L2.06 149.83 0.84
K(mEqL) & 3®f [00180] @7 J 028 | 378 o 031 3.79 0.29
Cl(mEqlgy, | 10226 | L6 [A10236 1 10188 159 | 10129 | 115
T
& 3T, 535
§ N RS -
5 & & > N o @b
o N F.O & O @
O © PO NS oD
9 R & @
= S & S
& 2 Q $ &
N % @ @§ N
N ST RS
. (AN &©
WOV A
@ < Q & ©@
¢ & O
-
S K N
¢ &
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Controls 2000 ppm 6000 ppm 20 000 ppm
Parameter T T T T
Mean SD Mean SD Mean SD Mean SD
Females & 4 @
Glu (mmol/L) 6.97 1.09 8.57+ 0.62 7.54 0.92 8.01 | A.02 @
BUN (mmol/L) | 543 0.64 5.49 0.58 5.79 054 557 D072
Creat (umol/L) | 42.50 10.36 45.40 9.08 42.70 7.18 4550 | 1298
AST (U/L) 69.20 9.54 64.70 7.42 65.20 939 67.60° | ¢J3.58 G
ALT (U/L) 19.20 5.69 20.00 483 2140 [« 438 2050 428 @
Q)
GGT (U/L) 0.40 0.52 0.50 0.71 0.70 & 048 57}160%9 5 §
ALP (U/L) 37.22 9.55 40.20 19,45 43.50 12.14§ 40.4Q | CB.78 %
CK (U/L) 267.60 | 15279 | 15530 | AB.77 18450 7738 | 242.00 75868
T.Bil* (umol/L) | 1.65 0.91 131 Y 056 | gtS56- 7 1409 |\ 13% 7 @7
SRS
T.Chol (mmol/L) |  2.29 0.39 2215 | 839 & 2.“3% 2839 (@( 23> | 04l
Trig (mmol/L) 0.55 0.11 0%6 01855 9 ©0.16 &5 &@, 0.5)@
T.Pro (g/L) 81.76 446 | 9872 348 [ 27903 3dy < 80.51 G4
Alb (g/L) 54.32 1.69 d@%z.gp\ 85, S 5160 | (238 S0 S1d6 | 9571
Glob (g/L) 27.44 320 QF 2662 | Q75 2 U256 @15 o 273
<
A/G 2.00 0.22) L@l%S o 0,20 § 90 &7 0@y V178 028
P; (mmol/L) 1.54 &33 71260 (@0 1% 23 =9 140 0.23
Ca (mmol/L) 289 1, 010 284 .07 ¢ 0.07 @73 0.34
Na (mEq/L) 149.66 ¢ 1.0 | 88 @ 121 147 5% «ng ©148.20 1.33
K (mEq/L) 34871 040 73, 45 @m 3.54 % .20 & 369 0.30
Cl (mEq/L) 10 T 33+ 101*51 01 33’\ 1@49 0.94, “l 100.08 1.66

+: Statistically sign

ific hi g&;
LoweQt

(p=0

tha

Vehlc@co

@roup
1

#: Values below LL it d@@%ntlﬁ@atlon&r T. B1,1 40 5@@1&) &e no@uded for analysis

S o & @ §
G. URINAL@S IS Q % o @
There were@o s1gn1@’can ﬁi’ffere@:es n%ed 1%mnaly§ par@z;meter any dose group.

e

HPAZI@OLOGY & § & o S %@05
There were no tr nt- ﬁ%lte cros@)plc Eanges%notem any of the animals. Determination of
organ weights g%ﬁaled no te&aﬁl%\elate@chan@s I@topathologlcal examination revealed no
treatment—relate nd1@ @

Neurolo
Day 11
There_were no

handting, open field, sengpry a@phys
However, a stafistically signi

noted (see T

normal gai

observati
{%

& &

N

&

1 examlna ns
or recover group r

tes&g em-

N

I. FUN é@é&& OBS@

is 8ig
no@\gnpai S

g

réa

@

&t % B@y 86 of treatment for main group rats and on

ted @an

ed in the neurobehavioural parameters: home cage,

observations.

@m hind limb grip strength values in mid-dose males was
ificant’variation is considered to be incidental as all rats showed
éﬁts in mobility scores that were observed during open field
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Table 5.3.2- 14: Select FOB parameters assessed on Day 86
Parameter Controls 2000 ppm 6000 ppm 20 000 ppm gy° @
Males N @§
Hindlimb footsplay (mm) mean 77.37 73.67 86.530 88.83)~ S
SD 18.81 20.25 18¢ 2059 , €
Forelimbs Grip Strength (gf) mean 1108.47 1111.77 1451.63 @58.1f§ &
SD 40.53 Cp874 | Y0216 | 5259 §’
Hindlimb Grip Strength (gf) mean 660.23 ) 638.20 @Q@ 71760+ o 64897 & &
SD S o R B S| Qs S
Motor Activity Score (all intervals) @% R 2 é f$ ~ © <
Stereotypic Time (sec) mean 600.46) 64@ o F 53&%’60 6 6&%0 @)
@’ BN ° RS
SD 109.80 9" 16939 A0S v268
Ambulatory Time (sec) mean 898.80. é@ow@ ©899.90Y @& 10@@ o
SD O&ﬁ%32f5§ A 14%@4 R % 25@%0 1 5 <
Horizontal Counts mean 490070 @ 6864.00+Q© 838.50° 41.7
Q& 2070 7 880400 € éﬂ @ S
SD ©Y  Al66.520" | ~W11.88°7 | H33668 | QL104p42
Ambulatory Counts I@ 4357.80 5 482(®)+ €© 50 @} 3@570
#D 2 10@%997 Q 1@41 A1 W05.2007| | 84172
Females N NS MRS Rz M)

Hindlimb footsplay (mm) ¢ mem | S 808 |0 76.73 74,03 %@: 70.87
o z Ro
ST o P & s J6.89: 11.04

Forelimbs Grip Strengt}fef) Q§%’neg§@ §)}9.S§© 0448 | 953437 940.5

@ 2o Q)
&, W (Pew S ag 1235 15.3
Hindlimb Grip St@@th (§1® Qmean T 54593 o g@.n@% ~556.57 554.33
AN 2y
V@ ROPNEES 9\@8.84% s, 184 I 32.96 39.56
Motor Activity Scor&all iritervalg). 2 f§ S o
Stereotypi’egl‘/fme (sec) g}a @“mvear@jB 58760 &.3 ‘o 665.80 587.30
A @  Osp o036 | % 823790 116.93 97.16
Ambulatory Time (£9° &~ medn .| © Z&Lﬁ & 100510 1050.50 888.40
o A @D A 97 @6.65 176.41 183.05
Horizontal Coufits @@ R me\a@ ®794.80° | @7332.00 6933.20 5537.10
X g :
O so Q 152681 167481 1948.39 1576.78
Ambulat@ﬁzoums % Q@nean@ @ﬁ.sz 4899.30 4917.00 3814.60
. N
Q N s@ & 56i@ 1219.85 1610.86 1247.32
N RAEFSIEN N 5
¥ o 11, EONCLUSION

@ "N

@"° S
&
There wer@ tre&%ent@%ted%ver@ effects noted in any of the dose groups tested following
subchroni& 1eta§~gexpo® e toifosetyfRAl. Thus, under the conditions of this test, the NOAEL for
fosetyl-A®in th@tat is 920, ppm dietary level, equivalent to > 1212 mg/kg bw/day for males and
> 144 g/k@v/d or @les, respectively.
cE T

&
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CA 533 Other routes

Report: KCA 5.3.3/01 | N ; 1999; M-178986-01-1 \@

Title: 28-day dermal toxicity study with Fosetyl-Al in rats. @ @ v
Report No.: R009247 QS &@ @
Document No.: M-178986-01-1 @ N
Guideline(s): USEPA (=EPA): OPPTS 870.3200, (1998) % § Q> )
Guideline deviation(s):  none @ B N 9 é\,
GLP/GEP: yes « Q@} @"\7 ©\ @
@ %
I. MATERIALS A@i) METHOQ@ é\’ Q® § N

Groups of 10 male and female CD rats (9-w@ old) received top@al adlgm r@on @tec &al
fosetyl-Al (batch OP9850217, purity 981 g/kg) at aggose 1@@’1 o@%)w@/kg Wiy a@’ght/d@ for
6 hours per day over a period of 29 days. Fe@etyl-a@minjttm (fi rwas sol&ed in water and
applied to the shaven dorsal skin. The treated are&?appr@lmat@ 100/ f the body @rfa@ n
covered with a porous gauze dressing. Afer a 6§hour %osu@bperl any (@) 1du&test substang@was

removed with water. A similar control mcewe@ﬁw vekicle a®he. A S
Stability, homogeneity and concent ns }2% m@pen@@c all @urm e st
Animals were observed at least fo@’chm@&l sigiyy m und th&%ﬁhout the
study. Body welghts and food nSL@ptIOI@NGI‘G @eek §care i) exatsination was
performed once prior to the i ion B¢ treatrf®nt a<§ onveeogzg@ erea S

n w@@k 4, ©

A Dbattery of elicited behavioxg3s and motor&etivity were as
Ophthalmoscopic examm%lons e p&formed in al@mmals pm@s to the first@dministration and
) % @ N

during week 4. N & S
Dermal irritation W&S@COI‘G@ thé&first @y oﬁeatm@t kly therea,ft@(lmmedlately before

application of the @‘aterl@l’) @n theglay 0§ecr y. @ &
Haematology and &Qood emlst@ m@remen S W&§ tedgat the gpd of the treatment period.
Each animal wag the \ ject@to 2 £ross {d atholq @s exa@matl§Ap®nate organs were weighted
and presewec@r @atb@glca@a 1@10n v\a @

(N ©

2 %l @UL AND@IS@JSSI(&

A @ @ S o

Stability, homogeneity andspncegtratio f fosetyl- repagxtions were within acceptable ranges.
ST cay RSO fosety @\p pakpsi p g

~
General observa@@?n % é@ N @7 & @b
No treatment-gglated @: ]@s an&e 1n1c@51 nQvere Kdticed at any dose level.
There were Y3 stati¥fica 1 ant fere S 1n@1ean body weights. However, during the first
week of m&%atment low! 1g = od@welﬁa@ gains were observed in males and females,
respectigety. As no, ¢ ngeQwere d lager, these differences were attributed to biologic
variation. \
No @nges in motyr ac@@y gglp str@gth @ sensory reactivity to different types of stimuli were
reported. N Iy @ &
No specific eyg alter: mns © se@at an%xammatlon time.

Treatment-&dted d¢ 1tat10n was@bserved in both sexes. Findings included slight to moderate
erythema Glight Q%dem@@nd d@uam on (see Table 5.3.2- 15).
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Table 5.3.2- 15: Dermal irritation noted in rats following a 28-day percutaneous exposure to fosetyl-Al
. Male Female °
g;g(ﬁﬁ( number of animal) (o o (o) @ S
g 0 | 1050 0 | 1050 S @
SKIN (n=10) ©© @ S
Erythema Qp S . <
Slight 0/10 0/10 0/10 4/10 % § Q\ &
Moderate 0/10 2/10 0/10 | 4/10 A ~ e 9 =
Oedema V) @& é\, \\ @Q @
Slight | 010 [ 2/10 [ 0/10°[ #10 [Q @ § SIS
Desquamation S < D é\a Q @Q &
Slight [ 010 [ 2710 TW10 | 3R o & & O &@
& N I
Haematology, clinical chemistry, urinalysis o & %\ o b\ N §
Changes in haematology were limited to mi@l hiﬁr a %‘[e utr >

%@\I cOuRss in treated females.
These findings were likely correlated with %he ac@skiné‘ha tion ort@i after@stor@lo@@ﬁl
examination. CIR N N D % Q  w
No toxicologically meaningful change@ere &Rewe@n cliggcal ¢ isg;% § & §
> D 2,
S O
Gross pathology, organ weight, his@o@athd&gx \Q 2o \@7 § §‘p %@
At the final sacrifice, no chan&s ir@orgar@jweiglb wepddrepofed. Jgowevegy matxpscopic and
histopathological examinatio;g%\@eveg trea@ient@ate& 1n@ ratio@, ir@ding% crusted areas,
erosion, hyperkeratosis and acbte in von (see Table$.3.2-96). & ©
yp aghte o mEGo (& X 2 o

o O @Q @ @ Q & %@
Table 5.3.2- 16: Hist&ﬁatho%ical ﬁn%%ngs&ed i@%ats @?wing%’%-d@y pen@aneous exposure to
fogl-Al’ © O & . N .
& %@ 1 Sy O A D
Organ( number@j&; § Q\@ &Q @ﬁa};n@? § @3\ I;T‘:ég??le )
m
Finding o é ©& & & sei& xS e
(2 S ) DN e @ S 1050
SKIN (n=1%) = «\v\;’ SHEES A\@“ Q2 °
Crusted@rcas o & Y &LO D Q0/10 6/10
- ) N )=
Erosion | @§ %& é@i’@ \@o/;;@,% &zlov 0/10 5/10
Hyperkeratosis mQ S @ig}» Q/\ IS 3/1(@§ 0/10 5/10
Acute inﬂam@ﬁon [ ©© N N 10 BN %/16 0/10 4/10
XY Y S8 O
& @
& 2 Q IIECONCLUSION

S A o) N
RMS§ conclusion:%f)en@ appliCationQf 1 @ mg/kg bw/d of fosetyl-Al for 28 consecutive days
caused dermal, drritatio Y crggted @itas macroscopically and hyperkeratosis and acute
inflammation guiicroggepicady. TR werRalso diffuse multiple red areas on the treated skin in 1
female fou@deaﬁi\o d Whié\ﬁ’ ma@have been related to treatment. Based on an overall mild

toxicity 1ch @’s lipfded &vthe detmal site of application, the systemic NOAEL should be
consid \:\c' as §50 / gt@y.
e
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Report: KCA 5.3.3/02 N : 2013; M-459673-01-1
Title: 21-Day sub acute dermal toxicity study of fosetyl-AL in Wistar rats with 14-day
recovery o
Report No.: G8221 @ @b
Document No.: M-459673-01-1 N 93
Guideline(s): OECD Guideline 410 (1981) @
Method B.9: Annex to Commission Directive 92/69/EEC @JQ & ©®
Guideline deviation(s):  none Q> N
GLP/GEP: yes % Q @ 2]
N O X
@ N \ o K
Executive Summary \g

The subacute percutaneous toxicity of fosetyl-aluminium (fosetyl- A@Q\ras evalua@%m §‘m
in Wistar rats according to OECD guideline 410. Fi grats/sex/do ere exposg 0 aqu us gotutios
of the test article at doses of 100, 300, or 1000 bw/day fo ecut@ da;@ con%ol am@ls
were exposed to water). Additional high-dose and control gr@t ] wggre emp)l oyeg&s rechery g@ups
and were maintained for additional 14 days out %@ “est i 5,

Each rat was observed for clinical signs, mo @1d1t

Q ody@elghts@’nd ©~- co mp&on
were measured during the course of th%ﬁhfe %se& thg hmcatholo gy i : gg@z)ns

(urinalysis, haematology, and clinical @emlm WEre pe edsat the\e rea ent fi ain
oA fou
groups and at the end of recovery od @fQ thesggcov roups. 1n gretip and
X
recovery groups were sacrificed a c@ubw@ed t% 0SS «€X m dtion. c1ﬁ rg weré&zeollected,
weighed and preserved. Histopatk@logical examinati Was 1ed org s of control
and high-dose animals. In addl‘@n all.gross lggions ffom al@% wer@xa roscoplcally
No clinical signs, mortalities 6> oculas ch%ges well obsetved. Th e no@mﬁ@ t variations in

mean body weights, net b(g%l’y weight %ﬁms and fOOOIlSIﬁ&ﬁptl @ o, téXico 1cally significant
changes were observed, 1@haem@olo clingea clgrmstr or urinaly s1§®ramgers No significant
changes were observed in ab@yte relat' e orwel N& gross%r migrpscopic changes were
observed. @ > Q N

Thus, under the C@ltlo& s of th@est & dermal N@EL @)r fose@l-A@l@% the rat is > 1000 mg/kg
bw/day. EYEEN
\ @ @
S S s

1. Test&naterial:

Name: § N

Description: © @ § @,&9 White ppwder ©©

Batch/ Lot No.: O ¢

Purity: S §© N Q 18 @

StabilityXf test compound: § @'jf' Ex@ry d{g@ 2014-07-05. Stability and homogeneity in
@ Q !@nclewere analytically verified.

A. MA@%ALS @& §’ @
O

2. Vehicle: § AN @ @&Dem&l ed water
3. Test animals § @\ R §
Species:  @"° SN @@ @t
Strain: $ %% 7, istar rats-HSD Han: wist
Sex: @ Q S o ©@ Males and females
Age: @§ @Q € § 11-12 weeks
We@ at g}mg % Q Males: mean weights 305-311 g
@ @ X Females: mean weights 209-216 g
@rceé@ @ _’ Israel
Acc@‘usaﬂon period: 5 days
Diet: Teklad Certified (2014C) Global 14% Protein Rodent

Maintenance Diet — Pellet (Certified), ad libitum
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Water: Charcoal-filtered and UV-irradiated deep bore-well water,
ad libitum
Housing: Individually in standard polysulfone cages with corn c@f >
bedding s Q
Environmental conditions: S @ ©
Temperature: 21-24°C S &@ ©)
Humidity: 65-68% @ N
Air changes: 12-15h! = § § S
Photoperiod: 12 h light / 12 Jrglark Y SN &
Y
B. STUDY DESIGN AND METHODS N R & Q@ @éﬂ %®
@ S Q)
R @) @
1. In life dates N @@) @ & @&
2012-10-25 to 2012-12-28 @ > < & D 2 &
S MEEN - S %
2. Animal assignment and treatment © @ @§’ > b@ KO N .
Animal assignment and dose groups: N Q> S @j @§
Rats were randomly distributed to dlffg%’nt g@\ups @rel%\@ ratifidati ethod. Rat§with
extreme body weights were removed %stu g wa dogyone pri@@o th&Start of
the treatment period. The followmi@» ps w@e eq&&yed SR @ &
S & e
Table 5.3.3- 1 G ! l@@ S @- ©§d Y
3.3-1: t t t
able roup a oc@onnf%thes\u ue@cug@o S@@CIS’; yl@ rixx
Test Group @% é@se §9 e voldine %’on A Vehj&@ @No. of animals
S >(m§/ bwigdsny) @“ngg bW)Q s g/ m(;IoiQ ré\’Male Female
G1 - Control g\\a @3) %) @EQ\J'Z °\U é WO 5 5
G2~ Lowdose &Y éoo Vo B, s, 5 5
- o > 7
G3 — Mid dose ¢, %\ LT30S %@ 9 §@ 156> 5 5
G4-Highdse & [O 1bd0 ] &2 0 [§ @00 5 5
GlRfQoﬁ'@ol recovery s %@ 9@% @ 2@ J\@ Qr 0 5 5
G4R @ﬁ\gh dose reco@&rgy ©) 1000 & @ 2 0w |, © 500 5 5
) N @)
. O Iy & é&
Preparation of th& st 1L%n forf@phca{wn @
Dose solution uspe@ns 1@&0]@({5@ rep@d freshly every day before application.
o
The weight efithe tegy 1tenét’?d vélume p epared\varle%dependmg on the requirement (body weight
and 1ntend%l dose). (S Q\ @@ @
@’ .9 QQ @ @ "\%
N N A9
N % @ >
N R SUPN R S$
. w &@ @ &©
SECSIV N
@ < Q & ©@
S
<
{x’ O @ RS
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Details on dermal exposure:

Route of exposure Dermal, semi-occlusive

Exposure site Dorsolateral thoracic region, ca. 10% of body surface area @" S
Males: ca. 9 x 6 cm; Females: ca. 8 x 5 cm N

Preparation of exposure site Approximately 24 hours before test item application (ﬁrst@ v
application), the hair on the exposure sﬁe&s clipped @g a&@

electric clipper. Care was taken to avoid“®in abrasio § epea
Is a

clipping was done once in 3 or 4 days:&p all the ani e 9

same time (16-18 ho@ prior to ne{%ﬁpphcatlong%\ KN é\”
Frequency of treatment Once daily on 21 C(%ecutlve daé@ @ @ t0\9@ o
Duration of exposure 6 h per day > C&©
Removal of test substance The treated ar%wq{/as rinsed v@‘l lukewar%\@ater ar% an @ @

absorbent p as used.to dry t@area Q @ & @§
Recovery period 14 days for a dltép;ﬂ c@’ol aftd hlgh@ose @ S\% §

Q @ R &
3. Examinations % @) @& @

@
Clinical signs - Mortality and Each\g% wa&obseﬁ@d t eQdall% oncé?t mornme
3 de

moribundity/general daily @e afternoon, rmo@ 1ty mOFbldlt out cages
observations -Q.. itions @1 ral o@mal e per orme

< once fiior toxgpplicdtion G§ e t @d ongeaft f@ashmg
QQTh reatedskin atpas v@ exa@ne%&%e darly (p"ﬁg)r to
@  applicati® an@ﬁprm@nate tes aftér w&hlng) and
%, ‘Skin r@etlons were assess c@ccor@ng to the nurkerical scoring
N systéﬂf ize (& OEC line-404). ¢

Clinical signs - detailed \@ Détailed 1ca}@xam ion Was d %prl the test item
observations 5, @ @§mlm®at10 Da@ and@nce a week @reafter during

IS @treat@ent a ecogg}y perfed foéﬂ raL&

@ & & Duting detailed giftical @amipation, gll rats were observed for
S \© &\ cﬁ%ﬁge&% skmx T, e@ muggus gmbranes, occurrence of

©© ©© o e cret@as a xcrgéons a autor%mlc activity (e.g.

N acri tlgnf@lloe ion,@upil siZe, unusual respiratory pattern),
.9 g, % ges Wygait, p sturgyand regponse to handling as well as the
&Q\ @© § sence of cc/to?@ mo&men‘[s stereotypic behaviour (e.g.,
N exce e g@mmg, repetitive circling) or abnormal behaviour
NS & & (e & tlla , walking backwards).
Body weights & % @ @Wld wel were recorded before the administration
@ @Q @Q @ tes@tem ( y 1)@nd at weekly intervals thereafter during the

K O 0 N tre@lent recpyery period. Fasting body weight was
& § ded@ilor té&erminal sacrifice.
Food al@ater consu\t@@tlonQ dod @suﬁm@%ﬁi)n was measured weekly. Water consumption
w t measdred.
Oph\ﬁalmlc evaluaﬁﬁ @ O alm@}ogical examination of' all animals was performed
K% &@ @th a thalmoscope by a veterinarian prior to start of

N
&@ N “Greatnfedt and at the end of the treatment period for the main
@ N § v growp animals and at the end of the recovery period for the
& éﬁ ©© §a recgvery group animals. Before examination, mydriasis was
@ Q induced using a 1% solution of Tropicamide.
Bloo §lec@ @ § At the end of the treatment period (on Day 22) for main groups
@ @@ @ @ and at the end of recovery period (on Day 36) for recovery
Q Q groups, all rats were fasted overnight (water allowed),
@ anaesthetized with isoflurane and blood was collected from

retro-orbital sinus plexus with fine capillary tube.
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Haematology The following parameters were examined:
Haematocrit, haemoglobin, mean corpuscular haemoglobin,
mean corpuscular haemoglobin concentration, mean corpusc@r >
volume, mean platelet volume, platelets, red blood cells Q
reticulocytes count, white blood cells, diff nt1a1 leukoc ©
count, prothrombin time, and activated ma 1 thrombo& t1 ©®
time

Clinical chemistry The following parameters were exami d § @\ &)
Alanine aminotransfetgse, albumin, atbumin/globiin ratig S
(calculated values),afkaline pho ﬁfatase aspartafé a@tran@ &@
ferase, blood ure&mtrogen cal chloride g%atlma S
creatinine, ga glutamyl speptldase @obuhn @ted C&
values), gluc inorganic ph émus, ssi sodium, to
bilirubin, d1 bllll’ubln@dlre& Bi 1r1t;8;n ( kulatq@f@alue@g
total cholesterol,@otal plasma proteingtriglygerides "

Urinalysis The foll@vmg@ ram@%}s W@ ex@ed ('S % .
Specﬁ% gra\ﬁf@/ % in, gh@@se kétdne @es,@
uro@ nogtgl b11§; in, a&eara@ (c,o &clar{gy) volie

Gross pathology he a@ts of Qﬂ n and ecogé%/ ar ubJ ected to©
@e ail necm@y ‘B@rats @crl i att ast

overn ht (w lowe% el ex@ngul ed uﬁéer
ran(%%h s1a WGIQ subJ alled%ecropsy

p hologiéty <

Tota d I‘GQUVC Qpgan Wélghts &%ﬂ s@;ﬂﬁc%d rats were

@ de hepa1red organ hedo\j gether and
i wa sente Thé\follo organs were
e ‘& ¥ing ore

w Weighed ‘N N
§ d@l gl&§ s, k@ieys 1ver te@es A

Histopathology S é Oncom 1et10r; 0Pthe geoss pﬁholo@xaminaﬁon the tissues

& q%nd or s noted below we X olle& d and preserved from all

Organ weights

ENSS

Grats.dHisto @%10 le a Sinatjon was restricted to the

% KOB & preservedargansgifom control ?g; and high dose (G4) group

N é}? @9 @\als addition, ross Iesions from all the animals were
@ ©) d mi@dscopically. S

@\ &\ é\a Adrépal g]&ﬁds k@neys,&%er skin (treated and untreated),

@@Q 3 @ t@\?es N @@
% & ©\ S @
Statistical atl ©@
All quantitative variables” li \neurglc @356 10ns (neuromuscular observation and body
temperat and clinjcal pa hp ogye 10% coagulation and clinical chemistry) data were
tested fée normality m homoy engity of Levene’s test) within the group before performing
a onegfactor ANO hng trea@nen oups. If the data are found to be non-optimal (non-
nortal or heteroscheda was tsf ed before ANOVA was performed. ANOVA was done
using suitable t@ﬁsformatlo r@so means between treatment groups and control group was
done using @nett %‘E}’ te en ralt treatment ‘F’ test was found to be significant.
In the case ece\g y ata oﬁéatment period and recovery period (no treatment period) was
tested us@ the thod@stat ove.
< & ° @

&
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II. RESULTS AND DISCUSSION
A. MORTALITY °
No mortality occurred throughout the study period. . @ N
Q\ g
B.  CLINICAL OBSERVATIONS @b &@ &
Clinical signs of toxicity attributable to the test substance were not obser{&d through%t theciﬁdy
period. S\ L o
© 2
< & > &
C.  BODY WEIGHT % Q\ o @
There were no significant variations in mean body we@hts at any of& tested do&&rou@ § C&©
@ @
D.  FOOD AND WATER CONSUMPTION; Q & @ S v N
There were no significant variations in mean foo on@s)umpt@t an&@f the@t,este%close %)@@p §
Y
E.  OPHTHALMOSCOPIC EXAMIN@TI%@ @x S A G N
Ophthalmoscopy revealed no test article re&gted fifidin @ any 0% the mmalqg\ © @j @§
ST A
NS < % S
3 @ & N
F. HAEMATOLOGY @ N ~ o &9 ISEEES
There were no treatment-related chagges 1 aemé@log%?aram@ers a&]ﬁl ses ted@gecreased

mean cellular haemoglobin conc@ratlons at 1007an ay i and000 mg/kg
bw/day in males on Day 22 w;, @red 1nc@‘tal A tra&gswnt § the }mgmtude of
change (< 5%) was minimal: creage re culocy@ couqfs at @)O /kg b day%%se in recovery
females on Day 36 was con§°fdered&0x1co@ 1callgg 1ns1g@;ﬁcan&as tl&%er@o s1%11 cant changes in

reticulocyte count at the efid of tr@tme @ %
Increased prothrombin fime 300 m kg :Dv andeOO thg/kg bw/day in females on
Day 22 was consider ox1g§ 1ns1g 1ﬁc - s the,re W rogressian with dose.
Decreased activated@partial thro tlme@n fe 100 (S@A)) 360 (68%) and 1000 (47%)
mg/kg bw/day dﬁro@s § 2&was\on51d@@d to;@yolo%gally @gmﬁcant as there was no
dose correla‘uo@@ \ \ & §

& @ S @

There were™ no treat -re s in ch al c 1str§§@§rameters at any dose tested. At
1000 M@g bw/day, @creas total in con@ntramn in re¢overy males and females, decreased
calcium concentr in ﬁles @d inc sed%%tal otein cohcentration in recovery females at the

%was @Ehsme@d to@cologlcally insignificant as there were no

end of the recov d (0
significant chang % pagﬁﬂeteriﬁ the@ad of @atment period.

G. I%VICAJ%HENIST@ @e
1li

H. ALYSIS @© S > @’@\ @
There w 0 s1gn1ﬁc%1t dlfnceS@%te(@@%rma@sm parameters for any dose group.
Q N & ©\

I. « PATHO %Y SN
Thete were no treatmen elatex macro&om&anges noted in any of the animals. Determination of
organ weights@tvealed &test le-r ted changes. Increased absolute weight of testes at
1000 mg/kg /day%g TECQVErY n@ es at t end of the recovery period (on Day 36) was considered
tox1cologlc ms\\g mﬁ t a@\;chere Jre no significant changes in testes weights at end of the
treatmen r1o

Hlstopﬁﬁolo‘~ ex%nna o revealed no treatment-related findings.

&
Q© @@@ & @ TII. CONCLUSION

N
- -
There ‘were no treatment-related adverse effects noted in any of the dose groups tested following
subacute percutaneous exposure to fosetyl-Al. Thus, under the conditions of this test, the NOAEL for
fosetyl-Al in the rat is > 1000 mg/kg bw/day.
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CAS54 Genotoxicity testing

Fosetyl-Al was tested in a complete battery of in-vitro and in-vivo assays (see Table 5.4- 1). D

New genotoxicity studies have been performed to fulfil legal requirements in India. The news!
are summarised in detail in the following sections. Fosetyl-Al was negative 1n@,l in-vitro a
genotoxicity tests. Therefore, a classification for germ cell mutagen

@y is not \@rral@

according to the criteria of Regulation 1272/2008.

The data requirements published in Commission Regulation (EU) No 8%{2013 stlpul@e a @
photomutagenlclty for actlve substances and their major figtabolites shewing an exm%%on\befﬁ
>1000 L x mol! x cm™ in the spectrum of 290 to 706 nm. Foset
phosphonic acid, ethanol, and carbon dioxide, %% not fulfil i@ criterion @%@nd t@

I and its

die§§

-Viyo

.
ci
jor sfctab [ies, &

tl'§ dat&©

requirement does not apply. Q S (@) @
& @\ PO
Table 5.4- 1: Genotoxicity/mutagenicity tests with foset 1 @ 6 °
y/mutagenicity E% ith fo S
Study type Organism Concentration / D @urltﬁj Resttts
S O R | ©
N S 7Pl a¥ea
S. typhimurium TA 98(?% t%&% plg@@le@) é% N &gy
100, 1535, 1537, 153 N v @
In vitro S. typhimurium T &é & 9@«@@ épﬁtn@
bacterial cell |7 77" QO . 5
gene mutation 1()()A. 1.333. 153 ) g@() 50@?}15 PEE (+ @@ Q& ) ®©> 1997; M-184456-01-
test E. coli WP2 \c\- @ 5
j j 9% t
S oplinuriun TASS. B — oo,
100, 153569537 %ﬁo 5 ug/ late (+ s9) Q x
R AN M-447222-01-1
E. coli WP2 uvid @ f(§ o @
9 N Q o IATR .
In vitro C @cells § @1()() DL E39) @ - 1982;
chromosome S é ° R o & @ M-231739-01-2
aberration test % & 180 1800 f@/mL (@9) @%7.1% negative _,; 2013;
QLHQE2ls 260819/mIk+S9)<3 M-450289-01-1
(& %@@ iﬁﬂ© wg/m S an
In vit 5 % , C gativ - 1997:
nvitro L5198Y ce i(m@,e ?fq o @ngm@(\ &) 6%7\\77 negative | || | ] 1997
mammakian lymphoiha as@ & B M-184459-01-1
cell gg@ C @ellsc @ § @) %, P71 negative .
mutation test N - M- 01-
(@{%’. WIS 1@ o 35@» pg/q&L (+S9) 2013; M-450287-01
2 S S0 S -
Q@F100Q, 000, @d Q >95 negative ; 1977; M-
©@ S“‘@%“ @@ 9 40(&(.&1«:/ k& @ 223290-01-2
In'vivo CD1 mlu@jJr@ éﬁ,) 3,2)%, an @ 97.0 negative _§ 1998;
micronu S G S(L ng/kg 19% M-178982-01-1
test X 50 @OOO 97.1 negative ;
%, Sw@mw&%@ 9 m @bw/day, 2013; M-449130-01-
N N ons ive days
Y 99.7 negative - 1978;
& @’ o Q : &° 5> El
—_— <| up 000 pg/plate (= S9) M-178996-01-2
nduct tes e R .
9.7 cgative
&§ % @ t0 200 pg/plate (= S9) Hesative
@Q & S
i 4@&9 negative b
EIS\iA fpair %}Wl\g up to 500 pg/plate (+ S9) - - 1981;
> @ __IM-159301-01-1
Waitro et | S up to 1000 pg/mL (~ S9) negative
test (@ o cerevsiae - up to 500 pg/mL (+ S9)
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CA54.1 In-vitro studies
Report: KCA 5.4.101 | G . 05 M-159301-01-1 \@ @@
Title: Fosetyl-Al (32545 R.P., aluminium salt) - Supplementary s&%es of mutagen in
microorganismes. QS &@ ©)
Report No.: R000765 (o8 O\Q
Document No.: M-159301-01-1 AN S L o
Guideline(s): not specified R a o\@ X
Guideline deviation(s):  not applicable %ﬁ @ g}a @\ @Q
GLP/GEP:
o @Q T S o

I. MATERIALS ,ﬁD MET:(Q)S &" Q & ) @}
0

Technical fosetyl-Al (batch no. DA 67; 99.7% purity) was test&d n&}plate@ico atic %?ssay& sing
5 bacterial tester strains: TA98; TA100; TAY35; T&a153 15 8@ S hlmurmm with and
without metabolic activation using S-9 f actior@f li ho T@nat prepared fi @er&
Aroclor treated rats. A toxicity experimagnt was cagried oubwith cl% 10@°10Q0, and est
substance/plate and the main test (us@ trin%ate p&es} «ith l& 25 \500 1, @ te of
fosetyl-Al along with negative copfls BN e nce@u %%5 (be@ -progylact 50 pg/plate

hycanthone: 50 pg/plate; niridazolce%: .OS@g/pla"%e, and Bthidi J@ @g/p§ dmon a
spot test was carried out in simila hions @ in th@late§(‘)rpo@tlm§@say, @ing 1900 pg/10 plL

fosetyl-Al and an incubation @d g)f\‘él,8 hou@’ ¢§ &@ @Q @ K
@RE@TS&ND I@SCUS%IO% %
&

The mean number of ;@verta@s%)er @ated Qate @ tha\tf@er f@?tro ate d@ot exceed 1.15 in the
absence of metaboli @twa‘n@’n a@] 11 g the @eng@ m@zt ohc&twa‘a& (see Table 5.4.1- 1).

) ©
@ O QY &
Table 5.4.1- 1: @ In \poratfﬁn te&&(mean@ymbe&}f revéﬁan@me%

Mean numberbf rey%rtant@_ﬂomes?ﬁ repﬁ%ates)@ Q\J O @

2 D1537°C | STA153R TA98 TA100
& | relplatgy— | +@ 59 | ©59 Q89 R+S9 | 9 | +59 | 59 | +89
1t experiment N Q. Y N
Solvent Q° &16.3< 15, P 83 9 7] 137 | 153 [ 193 | 98.7 | 101

Fosetyl-Al 25 S 1469 18] %6° | 86 | ©3 | 133 | 14 | 203 [1123 [ 1107

250 [ & |6 |8 bod.6 | 113 | 14 | 193 [113.7 [ 1063
) 5@ |33 [N43 8 66, ] 5 143 | 157 | 19.6 | 107.3 | 106.3
1000 P13.68° 134 682 5@, | 8 153 | 163 [ 203 | 983 | 97

Beta-progp? © N @ y Y
lactone@ 59,\\\ 3@ @ ®\

S
Hycaqthone A B o0 Y N 467
Nirtazole 005 & ¢, N © 672 1672
Ethidium ° g TIPS
bromide 4 6§% @ § Q 23.7 | 1379
@ S § % >
@ o © ©© I11. CONCLUSION
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Report: KCA 5.4.1/02 - 1997; M-184456-01-1
Title: Fosetyl Al: Reverse mutation in four histidine-requiring strains of Salmonella
typhimurium and one tryptophan-requiring strain of Escherichia coli. °
Report No.: RO11732 @ Qb
Document No.: M-184456-01-1 D Qy
Guideline(s): EU (=EEC): Annex V, Tests B13 & B14; ICH: Tripartite H @1 Guideline a@, @
Genotox.; JMAF: (1985); MHW (Japan): (1989); OECD: , (1983), 472&(1983@
USEPA (=EPA): OPPTS 870.5100, OPPTS 870.5265 Q> @
Guideline deviation(s):  none . O o %@9
GLP/GEP: yes @ & PO S
T @ < ©\ @ @
I. MATERIALS A X TS & o
1\@ METHOD® AN <
g S @

Technical fosetyl-Al (batch N° 9607181, purity /kg) wa esQ:ed @Hs a@ty t&ndu mut@
in 4 strains of Salmonella typhimurium (TA9 TAlOO T 535 %and Tay 153 nd &ge st of

Escherichia coli (WP2 uvrA). The study Sonsi cytet X ran 1nd1n experiment
followed by two independant experiments each duc 1n t @’abse@e an e of tab lic
activation by an Aroclor 1254 induce h dr%d fra n (S at1 &nd

appropriate positive controls were 1ncl 11;1 %ach e rlm& S

2 < @
1, RESUHTS f% Di§U ad @
= '@ A) % §@ o @

& © & TN
Cytotoxicity range-finder exper@ment %, @7 N @ Q S
Fosetyl-aluminium (fosetyl-AQ> was™dissolged in s%ile ﬁurlﬁete nd tested at¢@) 40, 200, 1000

and 5000 pg/plate in TAI%)%%’nly No ev§nce gtoxm@y was %bse . \@2 %

%

N < D
Experiment | (standard r}ate m%wrpo,ratlon)o§ @} § x> §
Accordingly, fosetyl@’was«&tedr&ﬁhe ame figal conGentrati@ns.
Cytotoxicity, indiggéed a slg 1ng oF the@ack@und b@cterla% lawn, was observed at

5000 pg/plate willy Sal@)nell’m lyphﬁnurmm strain® TAS® andTA both in the absence and
presence of S %ﬁ Esche ichfgcoli @%m WR2 i the abs e of*'§,9.

The mean nuéh &ant Sonidson n@}atlv lateg,were within acceptable ranges
while the @pan nu er o%’reve@ant @%omeb\n posgitve @ntrol@ates were significantly increased

(see T 4 1-2). ¢y IS
Foset 1 treatmentrodu@l no statlst@aﬂy sifdificale in ¢Res in the mean numbers of revertant
colonies in any tess@%strams bot@n the @sen@@}nd gsenc&f S-9 (see Table 5.4.1- 2).

9 @ @,% & &
Table 5.4.1- 2: @, N&%er @ever@nt co@ws l&lm@ la typhimurium and Escherichia coli strains
Q f@low trea&lﬁnt @1 fos@l-Al Fxperiment 1
T@nent and @ @T M‘éan revertants per plate (£ SD)

concefdration (ng/platé) | "X TA98 J& TAP0 [ TA1535 | TA1537 | WP2uvrA
Withgut metaboliattivagigy @ O
Solvent control ol P55 | DI6£29 1242 15+3 14 + 4
ONF 5 @° 4 |l - ! - -
NaN; 2 @ S &S o 625+59 330+ 5 - !
AACSO& SOl &0 9 ; - 184+ 13 -
NQO Y @ Yo 0 I I 986 + 51
FosgbAISOY & o> 28+11 128 +11 12+1 151 10 +2
Fpsdtyl-Agdd ‘O 36+9 143 + 13 16+5 1747 21+13
Foletyled¥ 200 2242 130+ 6 1342 1743 19+1
FosetyAl 1000 20+5(C) 13247 1242 1342 1242
Fosetyl-Al 5000 27+2(C) | 112+14(C) 945 1745 742 (C)
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Treatment and Mean revertants per plate (+ SD)
concentration (ug/plate) TA98 | TA100 | TA1535 | TA1537 [ WP2uvrA

With metabolic activation ° @

Solvent control 37+6 125 £ 14 18+4 13£5 16> 0§

AAN 5 979 + 84 ] ] S oD

AAN 10 ] ! ] S £50 + 2037

Fosetyl-Al 8 26 £4 111 £1 15+4 17+£2 @14@ L

Fosetyl-Al 40 38+ 6 126 + 10 1843 |50 943 <° 127

Fosetyl-Al 200 39+7 10810 § 17+4 @ 11+2 ¢ M+2@

Fosetyl-Al 1000 46 + 5 121+8, 15+ 2% 6549 | Do O

Fosetyl-Al 5000 34+6(C) | 107+ 12@) 17 65 178 [ @23 ¢

SD: standard d‘cviation' ' 9 Q @ N

C : presence of cytotoxicity @ @ 2 @

2NF: 2-nitrofluorene; NaN3: Sodium azide; AAC: 9- a%oacrld@f N%ﬁ@ nliwlnoh% AA]\@@mm@é&fhracmp
Experiment 2 (pre-incubation step) W\’ @© Q@ @ @ @& % @& :
According to the cytotoxicity observe é K revg\;ws exRgrimegrsy low@® ma)&mal comncent ns
were tested in strains TA98, TA100 a WPﬂ\whllsl@ 00 &g/plat@was tr\jtame axi test

dose for treatments of TA1535 and @153@& n ea@’case@aarro@d dg@ ranggs we @lsed see Table
5.4.1-3).

Cytotoxicity was observed at h@n cc@:entrzﬁ@ons @ (@ella©@phz zum §$rams in the
presence of S-9 and in Eschericfia wﬁstraln&@]PZ@? @enc% &

The mean numbers of revesaht Colomeb6 n gatlve contro& ate;,s @ere %nhm a@ceptable ranges
while the mean number ¢ reverg St c ies @ posn@é control es @Ie sg‘&?@ﬁcamly increased
(see Table 5.4.1-3). ' Q>

Fosetyl-Al treatments&rodue@o @tlstlc@y si @ﬁc @mr%ﬁes ip, the me@numbers of revertant
colonies in any test trams@)’oth@g he @enc d pgsence 0 e Tane 5.4.1-3).

& o
= & L
Table 5.4.1- 3: @Q er of Tever tant col@les in Qﬁmomﬁz 13y urm\m and Escherichia coli strains
IS f@%}wm@eatn@lt w set@gvAl - @ 2 g
Treatmenf@nd @\% @lean r@ert:@)ts pe@ate (£ SD)
concentadtion (ug/plat€ '@A% | TAI0K [ A1 | TA1537 | WP2uvrA
With ‘metabolic actw\a\ﬁon X A@ X . N S
Solvent control " < 3}5@5 o 12R%3 oF 217 9+2 26+4
2NF 5 9 &) Wragy| N oo | &7 - -
NaN; 2 @ O | ¢ .Y |OB4+@ |[©422+3] - -
AACS0 Y Y Y T ) & & - 234 + 40 -
NQO2 5 S o] P = ° - - 667 + 191
Fosetyl@f 78.125 o 2 R+ 8 ﬂ@“ -«:\\ £ I I
Fosetyl- Al 156.25 N |\ 3049 1 11946 - - 24+4
Fodstyl-Al 312.5 @ M4 R dpt7 21£10 91 2+
Fosetyl-Al 625 @) 40 i%@) 08+ 16 242 845 2245
Foselyl Al 1250 " | &4 23 Y15+ 11 18+7 52 2+2
Fosetyl-AIQS00 « > A o - \@@ 127 £ 16 19+3 6+4 11+2
Fosetyl- @\50097® O - - 21£5 e

N
R
@ & <

&
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Treatment and Mean revertants per plate (£ SD)
concentration (ug/plate) TA98 | TA100 | TA1535 | TA1537 | WP2uvrA
With metabolic activation °
Solvent control 41+6 125+7 23+5 10+4 2846 N
AAN 5 974 + 101 - - N - O v
AAN 10 | ! | N 80 O
Fosetyl-Al 156.25 36+ 1 125+ 11 - o 20+7 s
Fosetyl-Al 312.5 39+8 122+ 4 17+ 4 +3 Q0 + 9
Fosetyl-Al 625 38+6 126 £ 6 \@2“1 < 11 +3 17538 é\’
Fosetyl-Al 1250 41+6(C) | 121+12(C) 2143 &2 943 P 4
Fosetyl-Al 2500 32+5(0) | mBexn2@ey] 21£5 9 723 @fft PN
Fosetyl-Al 5000 | 1 208 Q |, 5x216Q [ O ]9
SD: standard deviation - 7 R O
C: presence of cytotoxicity Q§@\’ @ N @% \Q ”\,@ @@

2NF: 2-nitrofluorene; NaNs: Sodium azide; AAC: 9- a&&moacr N@%@4 -nit Y%mno AA -ang&mthracé%%
I8 COI‘@L son R & © o
& > OO o« &

& \ S
RMS conclusion: Fosetyl-Al was gatg&% forg @ut ﬁg&lclt oN 5¥€}[er ins@f ba@§§ia at
concentrations up to and 1nclud1n® Oo%gg/pla@ in pre@’nce a ©E S-9¢gnetabolic

activation. @ SO
2 @ @ S O N
o X ¥ § @9 S Y s

Report: KCASS .4.1{03 1@82 %2_’:173@901 -2 ©

Title: R@port onQn vit chromosomal aberr&@ns *SHO @hne with and
Without i 6@rmed &t'on the ro%%ho@%‘l -al of Ravit Co.,
Rom o N o

Report No.: @ ROOGSR § %\ © & x\

Document No.: 1\4&23173@1 =) @ ) @

Guideline(s): SMed ° Q 9 S @

- N S AN
Guideline devia@g‘)P(s) @\wt a ;%cab @ ”\a& S § ”\7
GLP/GEP:@@ NN N ?f@ & ©
S Ko @ERI LS AND BQPFHQ@?S
A & § Sl

"
An in vitro chro@me&\ben@m ted) usngg Chmese Hw&mster Ovary cells, was conducted on
technical fosety@l ( ch§ 203&,\97 k 0. 5%®pur®f) at concentrations ranging from 3 to

100 pg/mL, W@h and@hou n@bol@actlv@
\ N N

Toxicity ard range ﬁndm@tests@ &) @

Fosetyl- inium (f(@jtyl was@ali lut@, in c*&}ture medium (Ham’s F10 medium from Flow

laboratones, Scotla at final*coggentraiohs of@ 10, 30 and 100 pg/mL. At the highest practicable
§<ec

congBatration (11m hty @ the tur@aedlum) the mitotic index was significantly reduced,
1nd\at1ng a shght toxic @

Chromoson@ err\ai%m a&ﬁ % Q

Duphcate ays Rere ormeg with@nd without metabolic activation, using 4 selected dose levels
of test erlal cult§ m é@m (0, 3, 10, 30, and 100 pg/mL) for a 3- and a 24-hours incubation
periodywith a@wn}a&yt me&bolic activation, respectively and a 21-hours harvest interval. Metabolic
ac 10n was peg@m %’sing S-9 fraction (9000g supernatant of liver homogenate prepared from
th@%er male Sprag§ Dawley rats which were given enzyme inducers for 4 days: intraperitoneal
injecti f 30 mg/kg bw phenobarbital (d-1); 60 mg/kg bw phenobarbital (on d-2); 60 mg/kg bw of
phenobarbital and 80 mg/kg bw of beta-naphtoflavone (on d-3) and 60 mg/kg bw of phenobarbital (on
d-4). Capacity to induce metabolic activation was tested, determination of microsomal proteins was
performed and enzyme tests on S-9 were carried out.
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All cultures were exposed to Colchicine 3 hours prior to the harvests. Positive controls were used: 0.03
and 0.3 pg/mL Mitomycin C in the absence of metabolic activation and 0.0263 and 0.263 pg/mL
cyclophosphamide in the presence of metabolic activation. °
Chromosome aberrations were scored on 100 cells from each of 2 replicate cultures at each dos@vel@
of test material and from the corresponding untreated, solvent and positive cautrols, in the @Vate
and non-activated systems. The total number of aberrations and the percentgge of cells @ 01@
more aberrations were classified as chromatid and chromosome aberrations®Baps, fragn@nts breaks
exchanges, minutes, rings, dicentric, polycentric) for each dose level. &%

9

& RN O N
. @ @
II. RESULTS AND D&USSIONQ@ @@ O % &

Test substance was toxic to the CHO cells at the hi est concen%mn tested 1r@he abs%we in t@
presence of metabolic activation, as shown by th \IG' totic index tle 5.450- 4) he highes

level selected for the mutagenic assay represent Dthe solubﬂ@hmt& the@est erlal g% € &ﬁie
medium. @ RS

v\g &
sQ R ¥ s @ &
Table 5.4.1- 4: Mitotic index & ‘N N > &% S §

%
Dose C S Hitlnt Sgéﬁq W@ r SIS @‘m 59 it ©'t a
(¢ g g otI1C 4 q 1totic
(ng/mL) an@ss@id éﬂltm@ &ﬁldex§€z §46d@>> Mﬁ ®\;[ndex
Control 0.0 D90 4 1@ IO 1D, |04 [ 4 8.91
Fosetyl-Al 3 2018 97 of 8 RN 10007 [ 107 10.7
10 9 1942 [°S 42, 402 « 7 180 1007 10
0e, @ H @ Y288 Q00 &3 5.8
108, 102 9 & 4 o 100> | <43 4.3
Mitomycin 03 [©N100e | O3 ] . D> ws D - -
3 P & o S |18 Y o | ]
Cyclophosphamide{~N0.0263 SR | Y -@ [, 1000, 41 4.1
RNENCENETE R R 10@@ 24 24

S & SO
There was r@ 1cali1§vd si ﬁcant G!}hcr‘ea n com. @ and chromosome aberrations
frequencte@t any dose%eve %%ose Oth in t@e pregence in the absence of S-9 metabolic
actwat@ Negatlve & Seitrol § e clalmed @m @mal historical changes and positive
contro oduced st%lstlca&y Q\gﬁcan rea‘ses of aberratig g&s (see Table 5.4.1-5).

S @7 @ >
Table 5.4.1- 5: Nu % aﬁpe@@?chr tid @i chcl(:zg;@nosome aberrations
@

N T > %of | %of | %of
@ Q hr ‘@atld @ @Ehromosome O® oW op
=~ Dose [ No.of [ ’%" 9 aberrant | aberrant | aberrant
Treatme @Q
@ (ng/mL), | “Zells R Q N cells (gap | cells(gap | cells (gap
- %Q % GQ? B @Q E DG B F E excluded) | included) | included)
Witheut metabolic activagipn - R @
Solvent 0 @° @
control o é%mg@ 0 Qof1]|o o]0 0 1 1
Fosetyl-Al @ Q|10 [ofo[1]o]o 1 2 2
Fosey L ALY 10 |00 [ F[O0JoJol2]2 00 2 4 3
Fosetyls® | 3087 10 PoJoloJolo[1]o]o 1 1 1
Fosety™l |8 P isg[ 1 ]JoJoJolo]Jo]Jolfo 0 1 1
MW 03 O] & [3[2]o0fl9l3 2031 0 34 40 32%*
MMC 703 100 |6 [15]0f12] 4[5 [0]0 32 42 30%*

o
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Chromatid Chromosome % of %0 of %o of
Treatment Dose No. of aberrant | aberrant | aberrant
(ng/mL) | cells cells (gap | cells(gap @(ga;ﬁ>
G|B|F|E B | F excluded) | included) ud%g
With metabolic activation @ @ A
S D
R 0 100 |ojlofo]oflo |1 |[0]oO @ LS
control L 8
Solvent + = ., O ) -0
9 0 100 2 3 0 0 0 \%ﬁ 0 0 1" 4 N 60\ é&
Fosetyl-Al 3 100 [1[2]0o]o0] o0 0 | &9 6 P © 6
Fosetyl-Al 10 100 [2]0o]Jofo]1c]2]0]@ 2 o] & & 8O
Fosetyl-Al 30 100 J]ojoJo[o] &1 [ 0gyo 1, 2 ¢ | @
Fosetyl-Al | 100 100 [32J0Jo [0 [ 010, © & 5 4
MMC 0.03 50 [4]4]o]loY2 ]2 lep | g2 \|] =f 18*
MMC 0.3 100 e [8]0 ] 1 PI v [ 0| 4 4%
G: gap; B: break; F: fragment; E: exchange; Aberrant ceHls: inglude celiggvith gé@yand RS with for morg aberrat o
MMC: Mitomycin-C; CPA: Cyclophosphamide % % @ @ Q> Q @7 @&
Significantly different from control; * p<0.05; *1%0.01\\ \\ @ I Q %, §
Q@ g% D S ~ > § ISERS)
S Ilk ON@;US@N @, §» £ :
SO
RMS conclusion: Fosetyl-Al dl&ot @duce @qro ro or§©§%err ns ity the in vitro
chromosome aberration ass @n Cﬁmese O c , whed te with and without
metabolic activation. g & % ©
N @ 2 %
o & §F & S
KN 9 & N QO
Report: « KCA &4 S 1@184 01,1 O
Title: N Fose@1 AL Nputatigp, at th mld@\e kinase(tk) @)use lymphoma L5178Y
@ cels (M usn@he microtit ctua@n techmqu
Report No.: ) D173 Y

Document No.: @Q \M 184459-0%1 \
il O RS %@EEC)@W%&EEC @’7 > (19 OE@) 476, (1984); UKEMS: (1990);
PA (@PA)&PPT@WO 5

Guideline"d@viation(s)‘ “hone

— E RNOER
>~ 2
@@@ % § MQQEERI S A@) N%THODS

Fosetyl-Al h @%07@? tgf’y 97@g/k&@las te@fed for its ability to induce mutation at the
tk locus (5-tr uorg%y stan in Epuse phoma cells using a Microtitre fluctuation
protocol. Fhe study co 1sted cy@%x @ranggﬁ@mdmg experiment followed by two independent
experingnts, each e&%ucte@wnh a3 l‘& ubation period in the absence and presence of
metaRolic act1vat1 i%rock@a 254@d rat liver post-mitochondrial fraction (S-9).

Negative and appropr1at$osn@$ cont S W included in each experiment.

§” &%SU%TS AND DISCUSSION
Cytotoxigly ra ﬁnd@@ exp@slmentQ

FosetyMRtumigyim  (foset ) was dissolved in sterile purified water and tested at final
concgqy ati epafted bstwo-fold intervals and ranging from 31.25 to 1000 pg/mL. No evidence of
togiity wés observed. @t treatment precipitate was observed at 125, 250, 500 and 1000 pg/mL in
the abzﬁ and presence of S-9. The highest concentration of 1000 png/mL yielded 63.14 and 45.38%
relative=gurvival in the absence and presence of S-9, respectively.
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Main study experiments

Accordingly, fosetyl-Al was tested at final concentration up to 250 pg/mL (approximate limit of

solubility in cell culture medium). Six doses, separated by two-fold intervals and ranging from 7

to 250 ug/mL were tested in the absence and presence of S-9 in 2 1ndependent experiments. T

five doses tested were selected to determine viability and 5-trifluorothymi
2 days after treatment. The highest concentration of 250 pg/mL yielded 80.

13
top &>

idine (5-TFT) r@stancg@’
and 113.7Q%rel

survival in experiment 1 and 121.24 and 96.15% relative survival in experirf@ht 2, in the absene\ nd
presence of S-9, respectively (see Table 5.4.1- 6).

Mutant frequencies were within historical normal rang@m negative gontrol cultugs W
frequencies were clearly increased in positive control cufgare (see Tal é%t
In the 2 independent experiments, fosetyl-Al treatme&ts produced ngyStatistically, s&m

4.1-6).

o @

}ilg mué;@v

t 1n es
in mutant frequency at any dose level tested in the @ence or pre%ace of S-9 (s@ able@l @Q}
AR &
Table 5.4.1- 6: Relative survival, relative total growth and@ta ﬁseque@’y in @178)(%0%@
lymphoma cells following tmeé%vnth«;& yl«% @, @§ o %
Treatment and Without metabolickkctivatfi@nw @ W%l mgtfﬁollwtlvati@ @ @&
concentration Nl SN ®
(ng/mL) % RS RTES |  SMF o ‘@%S Sxﬁz{g &M% @§
Experiment 1 (@Q G @\’ K g;%:\’ O @‘V’/ Y
Solvent control 100.00 | &«T0 @ 16553 1510000 | 10 N W19
Fosetyl-Al 7.813 $ 7830 | o O Wy JO O N
Fosetyl-Al 15.625 8441 @ 0N || @0 S 0.0 [8P424 NS
Fosetyl-Al 31.25 79.1>] 11 I51.52 NS | Y08.1607 @67 114. NS
Fosetyl-Al 62.5 10217 | ANL09 M 118N NS 1028 | Q0.80. 9 9856 NS
Fosetyl-Al 125 875 [ Y0.9& 27 NS | @45 4, 0.9 | 3¢7.54 NS
Fosetyl-Al 250 80.08 S 1&0 ﬁs%@s 3.76. 088 [&88.18 NS
Linear trend N & S O A S NS
NQO 0.05 86.67 \T) 8] W67 Y @, ~] g
NQO 0.1 S @%4 0.5 475159 & & 9 -
B(a)P 2 IR & N 5.2 a8 494.82
B(a)P 3 > © O] O «ff & ©s3 0.32 902.47
Experimeng 2 gy N [ X
Solvent dsgfrol oy 1@ | YR [ Ao P 1.0 205.86
FosetykA 7.813 8 | @95.83)) ds  © RJII560O
Fosetyl-Al 15.625 A 10638 [ 3.1.04 ©Y 20697 Ng | 11198 1.04 177.66 NS
Fosetyl-Al 31.25 | 98.04 1.5 | 19953 O 4Q9.36 0.99 149.38 NS
Fosetyl-A1 62.5 @ | SM.95) | L M98.31eNS | o89.56 1.06 187.27 NS
Fosetyl-Al 123y  |OD37.2,7 | . ‘P49 O210.NS [¢91.95 1.09 198.12 NS
Fosetyl-Al 25§’ P 1404 166> | 15838 NBS| 96.15 1.28 184.24 NS
Linear trepd RS 9 Ng Y NS
NQO 045 96.58Q] 192 & 32137 I I I
NQO 0.1 97.50 \1 06 | 573535 § § §
B(aP2 NEESE SO | - 82.68 0.55 1178.82
B(a)P 3 o > 49.94 0.32 1305.76
$: Not plated fo \%ﬁblh Q

% RS: Percen rel

RTG: relative

/ - TF \1sta
surV adjus%sd b

tr atment cell counts

MEF: muta equel@ (5- T@i@resm@’ cell / 1 viable cells after 2 days treatment)

NS: no ifica
NQO: Agnitroqeg
&

Q@

line;

©

)P: i%ﬁﬂo(a)pyrene
&

I1I. CONCLUSION

RMS conclusion: No relevant reproducible enhancement of the mutation rate over the range of
control values were induced by fosetyl-Al the tk locus of L5178Y mouse lymphoma cells up to the
solubility limit, with and without metabolic activation.

@
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Report: KCA 5.4.1/06 . ; 2013; M-447222-01-1
Title: Fosetyl-Al: Bacterial reverse mutation test
Report No.: G8217
Document No.: M-447222-01-1 @b
Guideline(s): OECD Guidelines for the Testing of Chemicals, Test No 471 (1997); Method B.13/14%y
(Mutagenicity) Official Journal of the European Communitie@LML 3 l/OS/@
Guideline deviation(s):  none @J@ & @
GLP/GEP: yes N
3 & & &2
% a ‘”\y

Executive Summary

Fosetyl-aluminium (fosetyl-Al) was examined in the S. %phzmurm Q ams TA98 @AIO@ A &%5 &@
and TA 1537 and in the E. coli strain WP2uvrA 101) in t¥@ independent exp@nﬂe{lﬁ

carried out without and with metabolic activation\{d@ microso pre agatlo Weriv rocl@
1254-induced rat liver). The first experiment @ arried o t as a @le 1n‘@rpor®10n @t an

second as a pre-incubation test. \

In a preliminary test, fosetyl-Al was exa d f pot ?al cgi%tox y a precu&taﬂor&’(plate
incorporation test without and with metab 1c ac tlo @h te @fram A 1007 Nej e%@plta&on

nor cytotoxicity was observed at concent& u%p te. %ence@OO ug as clésen
as top concentration for the main study@&

In the main study, five concentratlo@ran g fr(gg @.SOOQ%g/pI er pl d in @e plate
incorporation test and in the pr&— cubg each cati wit Wwith@netabolic
activation. No increase in revertaf@colo ers aggomp d Wl@ con %served for
fosetyl-Al in any tester strain, @thout@ d W@ metédbolic g res@ctlv (pl te mcorporatlon
and pre-incubation test). Thei%smve\eon showed a s’i‘gmﬁc@ incggase in the nu@ber of revertant
colonies of the test strain an}izoned gé Vﬂl@iy of the test %ond@ns andahe S%’lSlthlty of the test
system. @ %G @ S

In conclusion, fosetyl- Al 1S ar%§§puta mc i u r1al @%er mutatiow test@ﬁither in the presence
nor absence of a met@hc Va‘@g syst@n und@s e &&ﬂdltlo@ of %& tes&\

S S &\IQMNERBALS Q@) D@H@s
> & T LS &
A. MATERI%S NN N e & 8 @
1. Test méterial: N %@ D v @ é&%
Name<™ iY @QFOS‘@—Al% S E o
Description: N '~ White swder \ . g\

Batch / Lot No§ N 020645 @ S)
S @97 @

Purity:

Stability of @st cm@%un@ Expiry da@ 20 1@%7 O@Stablhty in vehicle was analytically
Q X&lﬁe @\ >

2. Vehiclexand/or positive @eh 9 ste&@ water

contro 9 Q Pos. ntr@ ﬁkl itrofluorene (2-NF), -S9

S AN N @} dium azide (NaN3), -S9

O RS NS §\9-Aminoacridine (9-AA), -S9
@° &@ @ &~ 4-Nitroquinoline-l-oxide (4-NQO), -S9
& %% § § Q 2-Aminoanthracene (2-AA), +S9
3. Test sys A
Organ & @© @ almtﬁ%lla typhimurium and Escherichia coli.
O s typhzmurmm TA98, TA100, TA 1535, and TA 1537

a
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Metabolic activation system: S9 homogenate was prepared from male Wistar rats induced with a
single i.p. injection of Aroclor 1254, 5 days prior to sacrifice. Each
batch of S9 homogenate was characterized for its ability to @
metabolize the pro-mutagens 2-aminoanthracene and benzo(a)- @
pyrene to mutagens using S. typhimurium TA1QO0 strain. Q)

Test concentrations: Preliminary cytotoxicity test (-S9 and +89): & @ @

50, 100, 200, 400, 800, 1600, 3200, and 500@’pg/plate (I@te ° <
incorporation, TA100 only)

Main study (-S9 and +S%);, @
50, 158, 500, 1581, an 00 ug/pla Iﬁﬂplate inco @a‘ao@ @ @
100, 266, 707, 1880 @nd 5000 pg/

Pre-incubation period: ca. 30 min @g}
. % &
Exposure duration: 67h Q?Q} \ @ Q & % @&
9
(N NS
B. STUDY DESIGN AND METHODS N @@))Q %Q g% &@J @6 S RS
e EFET T S
Experimental dates < \@ N N © @j @
2012-09-13 through 2012-12-01 @éﬁ \\ > &6 &% S & o S
~ 5 %, QS Q
> D
Experimental procedure Q K @ § > § §‘9 @ @)
Preliminary study ®\ @b $) N

Fosetyl-Al was examined in a e m@y )@0){1 20ty tes@@late qgcorp@‘uo% 1t}})ut and with
0 es

metabolic activation) in testef strain, Th&nhumber of@g'e rtant colo he plates was
counted and the bacterial ba&gro%d lawg was e&aluat for tife evidente of@yst 1t%rn toxicity.
The plates were also checl@@d for Gy p@pl " fognatmn@ § @ @'y\?
R
Main study > @ @ 6@ C& 'S N ©
Two independent %gemmty ‘5’} S we@ ca !%Wlth @etyl %l each without and with
metabolic actlva§ Fr@& n«sg attans w Qre eny sfoyed and each ex@nent consisted of 3 plates
per concentratiogh? A priaté%pom ve an%olven@%’sterﬂ%at contrgls were included into the test
to confirm 1ts1t1 ity. O @ &
In the plat ncorpo@tlon Test, Z@L ] %aga ntam§g hlstl@me—motln/tryptophan 100 pL bacterial
cell suspension and 00 p luti nt or positive control solution,
respectiyely. In the e@pnme@;wnh l@hc actiyatio OO ©of S9 mix was added, whereas in the
experiments W1th et %hc ivatiQn, O&M af pho&&ate—buffered saline was added. After
pouring onto a pla‘g and 11d1 1dation @he plates were incubated at 37+ 1 °C for 67 hours.
Revertant colon W ‘$ I@@mal} “ind t@ pla@@ were examined for bacterial background
lawn.
The indep ?ént repeat orm 1nc@t10n in an incubator shaker at 37+ 1 °C for
30 minutggH After this erlod &mL %cont@ning histidine-biotin / tryptophan were added to
each of‘the tubes. The tube cc@te S were ﬁ%g overlaid onto agar plates and allowed to solidify.
The plates were th&%nc 7+ @ féx, 67 hours. Revertant colonies were counted manually
and'the plates were exa bacter’l b round lawn.

The doses used@fr the pog cor@s ar@eported in Table 5.4.1- 7.
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Table 5.4.1- 7: Positive controls used
Strain Activation Positive Concentrations °
control [ng/plate] . @ S
D
+ 2-AA 4
TA98 @ @® @
- 2-NF 2 @JQ LR
+ 2-AA 4 N
TA100 % § § ©
- NaN; 1, %G SO &
+ 2-AA 4 o @ & @ L@
TA1535 Q @ § %,
- NaNj; I D s ISENS
i ] @ < o0 R O &
2-AA Q & @
TA1537 3 o & A &
- 9-AA 50730 @ R \© © @
WP2uvrA + 2-AA 3. U ¥ D NS
(pPKMI101) - 4NQOQ™ @ A b@ N
ST R & 9O & ¢
Quality criteria N &% Q" s
The Salmonella typhimurium and Escfnch& aoli g&@érs&@%tatlo@ssa 3 cc@ere@ecep eif it
Sy
meets the following criteria: @ RSN @ @ @ @)

e  Tester strain integrity S @ > e \ N

- S typhimurium teste gams@mst@nbl@mt (ity to Qgstal@l éﬁultra%olet light to
demonstrate the pres nceé%grfa mutatioftind uyrh ion respec@ely

- The E. coli test%ﬁa strq.gl mus@%xhll&t senwwty <tg ultr%%olet@gght ft@o©demonstrate the

presence of uvigg mutdfion.
- S. typhimuriim str ins TA@ n&A § colz stramﬁlP A (pKM101) must
exhibit re§$&mc f@lhn to‘e@tram\t e.of the@ id R-factor.

e The sponta s reverswate%@l th hl®y co@ol mu@ be ih the range of in-house

historical Q

N 9 N &
e Therem be \keast tﬁiéee ngn- t0x1<%d0se I‘Q\els v @ ~:§
e Theto & cte(@houl(@iemémstrateﬁexm@ t§ of @)n—toxic test items, the top dose
teste%should@je 5000 ng/phate. N @

o Allgtester Stra“@mt@tm@nuﬁ insthe w2 ge -2x 10° cells/mL to ensure that
ropriate nurfibers o@bacterl areqised fofplatirfe: ‘.
e The pos1t1ve@\>ntr@i m@ﬁcee @ould@od at le§st a 3-fold increase in mutant colony

frequenme@ her%omp to the res& 1ve \d 1cle@ontrol plates.

R ) @© @ ©\

ssessment: €Y teria,
To determine a positive @ult @re s @M l@g@ dOS@@elated increase in the mean revertant count per
plate of %east one tesfer s ovéa imunivef two increasing concentrations of the test item
either imthe presencggdor abgence of the m& oh@tlvatlon system.
The test will be judged pesttive, @'the ;i in mean revertants at the peak of the dose response is
equal to or greater than @ﬁme@e mean Veh@le control value for strains TA98, TA100 and WP2uvrA
(pKM101) or e@lal to or greater t3 tu@s the mean vehicle control value for strains TA1535 and
TA1537. =)
An equiv response i biolggicalifrelevant increase in a revertant count that partially meets the
criteria @ eva ion 49 posifive. This could be a dose-dependent increase that does not achieve the
respecily old-tited abpve or a non-dose-dependent increase that is equal to or greater than the
respetive @eshq@ YA response will be evaluated as negative, if it is neither positive nor

eq@voca@
&
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II. RESULTS AND DISCUSSION

A. REVERTANT FREQUENCIES ° D
Preliminary study @ Q
There was neither pronounced cytotoxicity nor precipitation observed in the preliminary as@ witht’
our without activation. Hence, 5000 ug fosetyl-Al per plate was chosen as t@ concentra&& for e
main study in the plate incorporation test and in the pre-incubation test. g @

& & ”@ &
Main study RS
No increase in revertant colony numbers as compared control co c, s was obser@d f @
tested up to 5000 pg/plate, in any of the test strains 1&tw0 1ndepen@ experim t angs 1th©
metabolic activation, respectlvely (plate incorporati@h and pre-i batlon test @ e po iV
showed a significant increase in the number of regevtant colonies test conﬁrme %he
validity of the test conditions and the sensi@fy of the@ gg he %\sults @the@ ate

incorporation and pre-incubation tests are pre@gnted go'f‘able@4 15 ‘%yand ﬂ"@ le %41-9 %espec’ﬁ%zfely
% @Q Q@ < @& @j
_8: - i < @

Table 5.4.1- 8: Results of the plate 1n£Q;' oratlgn test, 6 &% O g

@@ qgo\\Ni) 0£;ge>%rtag¥ pe;ﬁte @
Treatment TA98 LOray Y mAmss © @ms@ SWP2aprA
(ng/plate) Mean | Ratio® Q’lea% Ratjg) | Mgan @0" Mean ﬁfatio'@%em& Ratio®
+ SD @l £s0° @ | & |@? LH=sp O] £sp

Without metabolic activatioé < ~ S @) &) @
Solvent (water) | 26+2 [£1.00 Br21223” 1.0] 15:F] 100 [~@x2 i< Too $pra2+4 | 1.00
50| 2717 Loy 114613 0% | g1 [Qoo8 [Pk 088°] 14324 [ 101
158 | 258 | oy’ Q@ﬂ 0.99 JO1425] 0.96)°[ 10e1 | 08T [ 1383 | 097
500 | 295 | 106 dpi-ia) 10@ 1482 | @98 | 12x2 | 100 [ 13625 ] 0.96
1581 Jexa P o] 12883 | Doe [43t1 [56.80 112K 0.86 [ 13920 | 098
500060 2469 | @95 | @5 G034 13| 0| 123 | 089 1415 ] 100
Positive control° | 253+6 | 79,95 dsasxie| 454 | 13629 | 977 |124+7 | 1005 [562417] 3.96
With nﬁ&al?olic activatigh QO @ b I @w N
Solvént(water) | 2788 | .1%60 | 1133 ro0 Prexr™ 1:007| 1121 | 100 [ 1393 1.00
50 [ $823 [Stoa Pl gk | 1401 | 0R9 [ 1122 | 106 [ 14048 [ 101
158 $29+35) 1.0 10735 | 694 [al6=1 (102 [ 1051 | 097 [ 13645 [ 098
500 @ | 279°| apd | =4 [Ofos P13:79 085 | 92 | 0.87 [139:3 | 1.00

NG

15817 | 2844 ploacp1ies®) 1027 169 [ 102 [ 1122 [ 100 [ 13749 [ 0.99
500 | 27=2 | 190 12@8 | 408 |42 | 087 | 1122 | 1.00 | 14586 | 1.05
Positive control° [ 556225 | 20.58 87842 775591475 | 938 |116+12] 1091 [570+14] 4.11

a M%%of three replicites roul@ to dntégers
b Relative to vehicle control @an re@tants %late@
]S Q

Fosetyl-Al

Fosetyl-Al
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Table 5.4.1- 9: Results of the pre-incubation test
No. of revertants per plate® .
Treatment TA98 TA100 TA1535 TA1537 WP2uvrA @Q ©©
(ng/plate) Mean | Ratio® | Mean | Ratio® | Mean | Ratio” | Mean Ratg Mean Ra@" g
+SD +SD +SD +SD | 7| +SD | @ g,
Without metabolic activation ([

AN
Solvent (water) | 2942 | 1.00 [ 10423 [ 1.00 [ 131 [ 1.00 [ 1122 froo [ 13867 10| &
100 | 25+1 [ 086 [111x4| 107 | 1551 (9115 | 12407 1.06 | 13834 | oo | &
@ & \QD \&)
266 | 26+2 | 089 | 1n1=4 | 107 [ 14527 108 | a1 | 094 |@zos3iPloml &
707 | 2453 [ 084 [1ise7| 11 | a@e2 | 113 Jis3 | 100g]13743] 099" | &

1830 [ 2502 | 086 [107:2 ] 104 Jotbe3 | 121 [P104P] o8y | 1883 [ 100 j5

5000 | 23+2 | 0.80 [ 101x2 | 097 | 16kl | L@ | W2 | 994 40429 l%ﬁ
Positive control ¢ | 243+6 | 839 [545+17] 5@B |148219]210:97 J113440)” 9.945]559+12| 406
With metabolic activation @\9 @v Q N & Q (g\@’w a
Solvent (water) | 28+2 1.00 | 118+3 17 1.0Q 7 15«1 01@) {ﬁl . @00 1 37+3 1.0@
100 | 2764 | 095 | 18] od | 5% ko2 [M1=23) Logy] 13923 101

266 | 25:1 | 0.89 | 10923 |-9.92. [Nse2 ) 1.007 1240 19 [ 18853 [@.01
707 | 2951 | 1.02 {0423 | 088 | 142 | 096 | ©F1 [plod4 134437 0.98
1880 | 2333 | 0.820] 10889 | 092 | 45+2 | @98 fHro+1 P ooz 1382 [ 1.00
5000 | 233 | 83 [ 1082 [0.92 | 1452 [T0.92 ] 100 | ¢97 | 138k6 | 101

Positive control ¢ | 549+8 |49.60 %*78#& 74400 146=13] 973 | 11144037, [857+6 | 4.07

a Means of three replicates rounded t(%ntegers @ § R S
® Relative to vehicle contrak (mean fvértant&per pla@ @ N é&
¢See Table 5.4.1- 7 for thgist of p 1tlv®atrols@ S §9 Q &

& O
Q N R N
@Q a° < II%EONSI?JSI@@ §@ N
Fosetyl-Al w@ no&ﬁu‘[ag@mc in %e bé%tergal%éver@bmuta@on a@y, with and without metabolic
actlvatlon\@ 2 %@ @ @ v @ @7
<D

A ) @ \QQ S« @
Report: §> KEA 54407 . 2018; M- 4%289 01-1
Title: ) : i alian ¢ on@ome aberration test in cho cells

Report No.: § @j@
N

821 @

Document N(@@ @© M 289 I-1

Guideline(s% D eh 1%@“63‘[1 f Chemicals, Test No 473 (1997); Method B.10
ficta] Fournal 0f the European Communities, L142, 31/05/2008

Guldehn@V1atlon(s) \ none N °\
GLP/GEP: e

\4& y@ @ Q@ @
Executive Su
The clastog c po %1al fos ﬁalum@mm (fosetyl-Al) was evaluated using cultured Chinese
Hamster O ccordm ECD guideline 473.
The stud 0n51 of @ reh@ ary cyltotoxicity test and a chromosome aberration assay comprising
of three@ﬂdepent %xper@ts one each in the presence and absence of metabolic activation and a
conf periment in, the absence of metabolic activation (S9 fraction prepared from Aroclor-

@mdu@g rat 10r). @

ofiSthe observations in the preliminary cytotoxicity test, CHO cells were exposed to fosetyl-Al

in dup@§ate at concentrations of 260, 823, and 2600 ug/mL in the presence of metabolic activation
with 3-h exposure and at 180, 570, and 1800 pg/mL in the absence of metabolic activation with 3-h as
well as 21-h exposure in the definitive chromosome aberration assay.

Fosetyl-Al

Fosetyl-Al
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Similarly, concurrent vehicle (sterile water) and positive controls (cyclophosphamide monohydrate in
the presence of metabolic activation and ethyl methanesulfonate in the absence of metabolic

activation) were also tested in duplicate. S§° >
In each case, the cells were harvested at 21 hours after the start of the treatment and slide eQ
prepared for chromosome analysis. N ©

At the highest concentration tested (2600 pg/mL and 1800 png/mL), the red@n in the ¢d# grc@
was 51% and 51% in the presence and absence of metabolic activation respe@ively, with 3-h exposure
whereas in the absence of metabolic activation (1800 png/mL), with the 21;% exposure, t@ ed@n it
cell growth was 55% compared to the vehicle control. & N é\”

A total of 200 metaphases per dose level from dupli cultures X@re evaluatea’é}”or c@omos@mc @
aberrations. There was no evidence of induction of ghromosome a tlons 1 ﬁ’dm@e exq@in Q
gaps, either in the presence or in the absence of @abolic activ; @on In each thes xp@@n nts,
under identical conditions, the respective pos1t1 trol substan uce lar@nd statisti -~ y
significant increase in aberrant metaphases. 0

The study demonstrated that fosetyl-Al is ndgclastmc a@the é&ncent@ on@ted and under the

conditions of testing. @ KO N .
Q © >
I. MA(@{I&@ A\Ml&ﬁim)@ S % & §®@

@ OS> AN
%N v\g o & O

A.MATERIALS &CQQ ES \Q & & @@@ § & o
1. Test material: Q % > @Q o ©@ @Q \%

Name: @F osetyl Al @ @ @ Q & @© S

Description: %@ White powgder S @ g ©

Batch / Lot No.: 200@ @ N @ \@9 2

Purity: \ 1%% v XD

Stability of test con%ound QS Expapy dat&) 1 05 ®tab1];9{\y in eﬁ\fcl v@@‘§ analytically
~

@ 1ed
2. Vehicle and/o s1ti@ cl“@ %er

@ater@
control: S ENN) §\Pos. &\yhtr&. Ethy] met@esu onates( \. \S), -S9
N e (CPA), +S9

lopk spha
3. Test syste @J@ © B @Q% @g (§@
Organisifs: s lian ®ls in @ltur y\?
Stra@ O § e Hamster OQva @HO 1) cell line, (ATCC CCL-61, Lot
\@ ég\ﬁ6527 &h@p@% oid with @odal chromosome number 20 and a
§ > @opulation dofibling v to 14 hours

, USA

Aplemented with L-glutamine, sodium

@%%arb te, a@}}blot]@ and 5 or 10% of fetal bovine serum (F-12

BS 510) &

Meta@c activatigrf@yste@ S9 hﬂnog@ate vs@?%gprepared from male Wistar rats induced with a

Q\ % le i 1nje&®n of Aroclor 1254, 5 days prior to sacrifice. Each
\y\’ * @§ - batch @ogenate was characterized for its ability to
o met@ollze& promutagens 2-aminoanthracene and benzo(a)pyrene
to%tagé@ using S. typhimurium TA100 strain.
Test conggetratiogs: é%’toto@mtv test (-S9 and +S9):

Source: ) @

Media: g, Q
¢ O 0

O O 195,150 300, 600, 1200, 2400, and 3541 pg/mL
o & U N
& P A ©© (3541 pg/mL =10 mM)
v (O %y
$ @@@ § @ 3-h exposure, +S9:
& & 260, 823, 2600 pg/mL

3-h and 21-h exposure, —S9:
180, 570, and 1800 pug/mL
Exposure duration: 3,21h
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Mitotic arrest: Colchicine was used as the spindle inhibitor, added to the cultures
19 h after start of exposure at a final concentration of 0.2 pg/mlL.
Harvest time: 21h @o
B. STUDY DESIGN AND METHODS S @@\

. < g ©®
Experimental dates w N
2012-09-25 through 2013-01-11 % § § &)

@ {% a O\

Experimental procedure & @ @
Determination of cytotoxicity & Q
Cytotoxicity of the test item was determined in a pg@test as wellkas in add1t10n® cultugs eff

of the test item on cell viability was estimated by ZIA' essing the nu bf ce@ n e@h treate cu@ue
as a percentage of the number in the vehicle conttdl

The pH value and osmolality of the cell cultize meﬁ@m wa@meﬁmed b@e @ afteNhe e;?bosure
period. Fosetyl-Al precipitated in the treatmicht @ 00 /m@d hifier, but did c@t cause
any appreciable change in the osmolalltﬁof th@’te @lutlo he ene@of the@ -h @osu@&to
treatment either in the presence or in thg senee &of tabo c‘m@ fosetyl Al &tered
the pH of the test solutions at and alﬁ 60Q§Eg/m thegg ese of tlv®0n arfd at and
above 1200 pg/mL in the absence % olic, a@lva gﬁ? the st @jutlons of
these concentrations were adwste@*o neutrality b\for%xpos to t el

9

Main study Q@ ‘\& ©

Cells were treated with the™test s&bstano&wsc&ved 1terlle&watef\a€%d tl@r espective positive and
solvent controls both in th@jprese@e a se :-v of a metabolic actly tiongsyste 9 mix).

After the exposure peno%l th%medlum We @d fraf the test flasks a@replaced with fresh
medium. Two hours @ﬂr to en%@ incub th%OlC@l@ld w %dd@@ to thecultures

At the end of the i ation perid& cellsWere s@pen@ -12 FBS3 afte%trypsmlzatlon 200 pL of
cell suspension @;%ch div

O
idual re@;cate\were g@led @to te@{; tub@mmed and the cells were
counted. \ AN

Q
Cells were ﬁd u@g col@meth@ol 3‘5@@@0 a@a (3: @Fou des @ere prepared per replicate.

\..

Slide ev Lu@a’)tlon v @9 @ @ \
Chromésome aberrati@ns for@)e thre or@@ntrat@ls of'the testfem, the positive and vehicle controls
cultures were scor 3 X Q S & Q\

v
Each metaphase @ead was e @ Q@t 10@’ mag@ﬁca@n The number of chromosomes in each
spread was coun at@ os ontaifting 1»& 0 22@%& res were evaluated for aberrations. A total
of 200 sucl@étap S ly f‘g rlb%@ st the’ duplicate cultures were evaluated for each

group.
The chg@some number @eco@% fi @‘2111 thg@metaphases analysed and the Vernier readings

(micros&ope coordintates) of the metaph v@b aberrant chromosomes were recorded. The total
number of metaph\\\:%s sleying@he ofdmor errations both including and excluding gaps was
calculated from a set of @phaseéo eagh group.

ARSI
Statistical @uatiwﬁf %
Pooled dat ch c ncentr@n and the positive control are compared with the vehicle

control gt Ohe-tafled Fisher exact test.
gﬁh e ke Tige

Valthy cri %
ay@conm@red@ceptable if it meets the following criteria:
l@@ldence of aberrations in the vehicle control cultures is in the range of in-house historical
control data
2. The positive control substances should produce a significant increase in the incidence of
aberrations compared to the respective vehicle control.
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Assessment criteria

Biological relevance of the results is considered first. Statistical methods may be used as an aid in
evaluating the test results, but statistical significance should not be the only determining factor fgr a @
positive response.

As a guide to interpretation of the data, the test item will be considered to induce a posmve @ponsg@j
when the percentage of cells with aberrations is increased in a dose- depen manner wi or@'
more concentrations being significantly different from controls (p <O. 05)@f there is statl Iy
significant increase over the control in only one dose, to prove a reproducx%e increase, @éﬂd(ﬂ@den%
confirmatory assay will be done. & \

Values that are statistically significant but do not excee&e range gﬁtorlc vehicly cor@ls ma@be &@
judged as non-biologically significant. Test items not&demonstratm tatlstlcall%@gm?nt 1@%:%6 )
in aberrations will be considered as negative. Q) RO C&
Positive results that occur only at concentr above 0. S%g/t or @nMénay requlre@&an
interpretation on a case-by-case basis. Q7 @ @

An increase in the number of polyploidy célls mayzindicate th Me test 1ter@as the poteﬁﬁal to
inhibit mitotic processes and to induce numerical ¢hi mo@ e a@rrau@ An%icrease in th%number

of cells with endoreduplicated chromoson% ma@ind&& that the tgt subs@snce héd the@fent@t

inhibit cell cycle progression. & \ N & k)
@ & Q @} @Q NS
I SIB%%S ARD D@US\@) S & & o
N) O N &
A. CYTOTOXICITY Q - S & ° ©© 9

3-h exposure, without actlvaﬁb@l at@e hi h@;t C(@éentﬁé@on ‘@%e 18 0 }1@@&)@%6 reduction in
the cell growth was 51% co%pare%o the &wle&:ontr%}(see TFable 5\

3-h exposure, with activaton: at&he est centration tested );il?e reduction in the
cell growth was 51% conipared\o the véhic eont 5.4.1- 1&;.

21-h exposure, withgfitvactiyasion: $ﬁg%ihe h1 est &oncentratio tedﬂ:@800 %) the reduction in
the cell growth was@p% comparo t @ehml@con‘c (se Table 1- 1f§

Thus, the highes e@a‘um@ ste&ehc%d suff@ent r», oto @glty + 5%). In the presence of

S9, the highest Pom@nded fest c%centr@s)n (2@ mL eedgﬂ

eun

B. CHRO OSOI\@L A%ER@TIO s S
No biologically relev: tisti s1g§ﬁc t incgeddes &@wtaphases with aberrations were
detected at any time p@int 1n@y of the congentratipns tested wih or without metabolic activation (see

results and thus %bved he se lVlt&%f the @’st The 1nc@>ence of aberrations in the vehicle control
g

Table 5.4.1- 10 a Yabl&%ﬁd) A@Jrop idte salvent ahd positive controls gave the expected
was within the rarige use fiistori Yz%l’con | datd>
&te mptusgfitorisal copgl daif

< N @
N f” @@ @\@ @Q @@\
G @ © 9
& O é@ S @
%o Q
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Table 5.4.1- 10: Chromosome aberration test in CHO cells, 3-h exposure
No. (%) of metaphases with aberrations * Total No. (%) 6
C G Break Exch of aberrant Qrﬁy h |
Treatment [ug(;:llch;] aps reaxs xchanges metaphases @ ition
Y%
' ot | s et | os | oce | re | oot Exe L S
‘gaps_| gaps :
Without metabolic activation % Q @)\;’ 2)
_ S
Water 0 0 0 IR ¥ 0 5}9 & @
I
180 0 0 0 0 é 0 0 O 0 & S & @@
- Q o @ %
Fosetyl-Al | 570 0 0 0 O%% 0 | o« VQ;) &0 . 8 &
1800 0 0 o 9 0 DD~ B0 ) 0] ST
D
29 12 2 @ 69 @ 101 394 %@J 15,%? 155
EMS 600 28 .
(145) 1 (6.0) | (1L.O) | 3% (5@§§ (1 (1 (79.3) 5) E@% }
With metabolic activation ﬂ"\gﬁ) ~ N > O ) @U
1 @, @ S 3 SIS ®
Water - 0 0 0%, S 0 @ § -
(0.5) R «@; SIS SRS @ .
S )
260 | 0 o] @@% & 0 S <©Q Q@ 0 I 0, 7
_ o " 1 Q o
Fosetyl-Al | 823 0 Q.5 0@ 0] Q ﬂo@ (o@ ® é@ 19
SO @ L7y @
2600 | 0, 0| © ( @0 0 | 0 0 A0 D o 51
NT S 2

P %5 58 N 52@] 1A % 1(@? 101*
CPA 55 4 Q 0 32
89 (S5 Pasef aed | @9 08w, |20k c05y»
2 Values are the sum 0@ replicates a &e V@Qm pa@hese rese@ t % of meghphasesswith aberrations

® Cs: Chromosome t t:c atid t hromoso
* Significantly high&an %&n ol (p{% 058x &$® @ @& r\g@@
@© & O O §

Table 5.4.1-.11: @-rom&’ome@erra&\on te§§n CH@%ells, 2@h emosure

9 lod
&@ @ Q@(%) @) metaphase;@’th @ﬁratlt@\ Total No. (%)
Gaps @reak& Ex¢hanges of aberrant | Growth
Treatment [;Sg(;n%ﬁ? N S @ A §h metaphases | inhibition
S S [%]
by 1 & N Incl. | Excl. o
@ o

ct b C Ct | RC
o g & & gaps | gaps
Without meﬁg)bollc %tlv%@1 N & (f‘@\ &

Wate}@, 0 O G0 o] 000 [ 0 1 o -
180 «& 0 (1N L9 0 {0 0 0 0 4
@)) o @ @%
Fosel-al] 570 g0 o0 | Q0 o0 | 0 0 0 | o | o 13
1800 [ 0 ool ol 0 o0 0 | 0 | o 53
4

AN
@ 2§ 10 @0 85 32 52 130* § 129%*
EMS & 6%%9 (L@ @0) @5.0) (42.5) [(16.0)i(26.0); (2.0) |(65.0)*}{(64.5)* 33
2 Values e sgj)f two r%f)licat@and the values in parentheses represent % of metaphases with aberrations
bCs: Chyomosopitype, % chroifatid type, RC: ring chromosome
* Sl@caﬂtl)&l contr%iﬂ(p <0.05)

@ III. CONCLUSION

Fosetyl-Al was not clastogenic to mammalian cells in the chromosome aberration assay, with and
without metabolic activation.
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Report: KCA 5.4.1/08|  NO: 2013; M-450287-01-1
Title: Fosetyl-Al: In vitro mammalian cell gene mutation test in CHO cells
Report No.: G8218
Document No.: M-450287-01-1
Guideline(s): OECD Guidelines for the Testing of Chemicals, Test No 476 (1997); Method B,17

(Mutagenicity) Official Journal of the European CommunitiegyL142, 3 1/05/@
Guideline deviation(s):  none @JQ & @®
GLP/GEP: yes N
?&% § § ‘3”5@

Executive Summary ©) & %\ \ Q @
The potential of fosetyl-aluminium (fosetyl-Al), to indfice gene tion in r@m cell%@as &

1ne 476. q&

evaluated in an HPRT test in Chinese hamster ovary (CHO) cells acédrding to O
The study consisted of a preliminary toxicity test, % initial gené\umngn as @ and a conﬁymato@
gene mutation assay. Each of these mutation a@ comprised of twg, dep@dent@ per ents @ e
each in the presence and absence of metabolic activatign system (S&frach@a pr@red ﬁﬂgm Apéelor-
1254-induced rat liver). Fosetyl-Al forrneé%a n@y suspensiQ @‘eenle@vater %t the Yested
concentration of 354.1 mg/mL and was stable in ¥ater 4 l@s at @om te@per@ure a te%ﬁ
concentrations of 0.015, 1.0, 200 and 50Q mg/mL. 1n a%grelin%? cg%ptom test, fosetydsAl ot
cause significant cell growth 1nh1b1t10s eovﬁuate@y relative nmg@ (RgE) u the
highest tested concentration of 354@ m& eq o 10 ) W\the sen r abSeénce of
metabolic activation. Fosetyl-Al p @plt tre$ t 3(@ / and @@gher but
did not cause any appreciable change %n the @smﬁw éﬂ%e te@ fie enc dvof the 3-h
exposure to treatment either ig,the presencgyor i abs 10n However,
fosetyl-Al altered the pH of the test %olut at > 600 ugtmL 1@ sence ohc activation
and at > 1200 pg/mL in the ab se aboliss activ@ion, therefy thc f@ of %e test solutions of
these concentrations Were%fijuste to n@y ralgg fo§ exposure of$ cel§y %o

In the initial gene mutation a C O cel osedyo fi etyl Al'in dupiiate at concentrations
of 227, 567, 1416 @ 35 of the m fm 3 h@ars ittvthe presence and absence of
metabolic activatig@¥In the con %ene tat @ assay, CHO cells wére exposed to fosetyl-Al
in duplicate at c@ce trabions of 112”\9355 N121 - % 35@ ug/@ fo@@nours in the presence and
absence of metabolic %watlon \ v

In a similar v@/ curéht VGhl@e coﬁtrol (v@%er) Q@ app@'®§1at@aositive controls (3-methylchol-
anthrene, +&9; ethyl methanesulf%hate 9) v@ae als@%ste@@m duplicate.

There \@ no 1nduct1@ 0f tions in ay of Qe fo -Al-treated cultures either in the
presené%» or absence @f 110 activagion. InQach &f these experlments the respective positive

controls produce“\statlﬁlcall)éﬁgmf@nt m}reas&m th§>frequency of mutants, under identical
conditions and co%urre@vehm@e co&%l cultures &yalues were within laboratory historical
controls. N) @7 o >

The results & 1s @war(&%ne mutatl@g assayat the Aprt locus demonstrate that fosetyl-Al the test
item is no%mutagemc in he p ce %ﬁ@abse@g abolic activation.

@’ @9
Q I MATQ§AI§@\AND METHODS
< oW
N P SHEN Q “@
A. MATERIALS @

1. Test mate& %
Name: N gj Foset @\1
Descc%@ % @\’Whl‘w owder
Bat @ 12020045

R N
@%lht f test @mp@ld Expiry date: 2014-07-05. Stability in vehicle was analytically
@ verified.
2. Ve@e and/or positive Vehicle: sterile water

control: Pos. controls: Ethyl methanesulfonate (EMS), -S9
3-Methylcholanthrene (MCA), +S9
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3. Test system:
Organisms: Mammalian cells in culture
Strains: Chinese Hamster Ovary (CHO-K1) cell line, (ATCC CCL-61,

4765275) hypodiploid with a modal chromosome number 2()
USA?™ &

population doubling time of 10 to 14 hours Q\
Source ﬂ I
Media: Basic medium: Ham's F-12 medium suppleniénted with L >

&

D
glutamine, sodium bicarbonate, antlblotlﬁwas the. © § ©

Complete medium: basi¢gedium sup@é\\rhented wit N% fe@tal é\”
bovine serum (FBS) wa¥used for the-gowth and tlpl @
cells as well as in detaching and dil@ing the cellg,,

Treatment medium®as basic medjum without @um 31% Wa@@sed
for target cell e%ﬁlre to the test fterp@hd ¢ rols&
Cloning medium#vas basic @mm%guppl@@ent Q\ ith }3@7@/0 FBS
and was useor t etel@atl%%f 01ab1 rS v\’
plating/cloniiig effigcienc

Selectlvbﬁ;%edmr@’wa basic upp nted @nh 2@%

and th%elecﬁ\ge ag 6 th§§uan 6- T\ at goth@d a§sed
for tele@{%n ofa\tputaﬁ‘sg % @ @

Locus Examined: hpr@locu s N @ @’@

Selection agent: @hl;)%lanln ( T @

Metabolic activation system: @89 hg\g gen. was@repa@fro ale@s‘[ @%s i duced with a

& single 1.p jectiofl®f Araclor @‘T‘ ays pr1 rlﬁce Each
batch o honfogenatg,was charac §glzed few 1ts 111ty to
@) faktabelize t ron&tagens 2-amjn antl@enes&g benzo(a)pyrene
%to tagenssusing & typl@urt@x TAlG@stra@
Test concentratlon%\ﬂ @ Cwtotoxicity tes 9 aitd +S9D & N
& o § 505300, 608, g@@ym% and 3541 g%n
S Q N 41‘Z§pg/m<1% 10 @ @& §

$ o Mihea? §
(2 S M&in tess, 89@ ﬁlu&m

2R7,56%, 14 Kavand
Expo%@@duratlon: g}ﬁ §3 h@% k& Q
@

B: STUDYD N AND METHODS > @x @
ESIGN AND METHODS

A

Experimental d@a@es @ § @@’% \% < @b
2012-09-25 thdugh3013-p§07 o\ N S

Sutprocetge. S @ 12 L
Expen@ al proceduy Q@ @ @ LN
Preliminary cvtotoxﬁ&ty test & @
Initiad, prec1p1tat1cyga pﬁ@nd dgmol Sessment of fosetyl-Al exposed test solutions was
determined in the concofditan t@romos al @berration study ([ NEE.; 2013; M-450289-01-1).

Exponentially @O‘ng CH (©wergplated at ca. 10° cells/flask in 5 mL complete medium and
incubated forgppr atelg 24 hGQrs.
Cells wer pose%to n cencentrgpions of fosetyl-Al, in the presence and absence of metabolic

activation@ up t@ maimumef 3541 ug/mL (equivalent to 10 mM) along with the vehicle control.
Mediu@@ wasspemoyed and>replaced with treatment. For the test in the presence of metabolic
activétion, m 9 iix was added to the respective flasks to achieve a final concentration of

@EV/V Gn the medm@ The pH of the test solutions containing the test item were adjusted to
neutra@ between 7.21 and 7.38) before exposure to the cells.

/‘7@
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50 uL of the vehicle or the stock and dilutions of the test item were mixed with the medium in the
respective flasks to get the required test concentrations. The flasks were incubated for 3 hours to
expose the cells to treatment. After the treatment period, the flasks were observed forggny >
precipitation. L
Medium from each flask was removed, the cell monolayer was rinsed with PBS, trypsinized, @1 cell¥
were suspended in 5 mL complete medium and counted using a haemocytome@ ©)
About 200 cells from the control and each treatment level were plated in triplicate and i cubatggl@for

10 days. After incubation, medium from each flask was removed and cells  wergystai withey
methylene blue and the colonies counted manually to rmine absollite cloning fficiensy (A
and cytotoxicity was expressed relative to the vehicleSireated cont &b (relative cl@nng@imen@ &@
RCE). g Q %@ @
@ & o Q QO X
QN Q o S @) @
Main study Q

Exponentially growing CHO-K1 cells were plated in duphc@ ine @mL f cog;l@ete @@@dlut a
density of approximately 3 x 10° cells / 75 cm?gﬂask fd 1ncu®ated§%’r 24 iagurs S
Exposure of target cells to treatment: test 1ten@nd 1t1V@0ntr(@’ con@ntratk&gs were
prepared immediately before use in steﬂﬁég test@ﬁb @he_target cells m@duphc@e res were
exposed to the vehicle, positive control&%r se@%‘ced %ane@tlonsg th&@st itéq for ?0\39 hou@ the
presence and absence of metabolic a @atl%\The dlU:lQ rom, &dch target ¢ flasks>was fémoved
and replaced with 13.5 mL and 15 @ eatment m JdRim féwthe gjﬁ t indthe pregence and
absence of metabolic activation, ggspectively. For the exper@nt i rpor@mg bolitvactivation,
1.5 mL of S9 mix was added to_giveé 1 cg;@entr Hon o@@% te@io&.

300 pL each of the vehiclesgontrok, respective [@IUVQCOH or stocks thé\test item were
transferred to respective flasks and.gently xed@nd theflasks $yere 1&%&‘[@
Assessment of parallel c§totoxicity apgd ex 'K\" sion of the mut ﬁ@ph@type@\f@xfter the treatment
&, d @hed @h %g cé‘mpletg%edlum and counted

period, cells were rinsed Wwith gg%s trypsini 7,

using a haemocytom N
@ ch rg}lic &Z)f onm§ @a @ atmer@level%vere plated into T-25 cm?
1th gﬁhm@g to e&term;ﬁ@ACE@nd txpr§§9parallel cytotoxicity based
@ 1ncu%atlolg§the c%@mes@ere s ne mgthylene blue and counted for
cloning efficigycy. & O @) <
For expresgion of f@é mutant phynot e, th %QGHS ﬁ§n the Teplicate cultures were sub-cultured in
completesgedium in d cat %t cell@ or &S@mz flasks and incubated. The cells
were s@ltured as alove, a@ 2- 3 rval a§ cartied out@r the 9 day expression period. After
this time, the mut hen ﬁpe sele d. %\ & AN
Selection of the tan phen pe nd plafﬁrig fm@lon@ efficiency: Cells were rinsed with PBS,
trypsinized, deta te Qe iumQpooledrand counted using a haemocytometer.
For selectlo the §n1ne @smt& phenotype, cells from each of the replicate cultures

were plate 1nto 5 flasks ity o@ppr x 10° cells/25 cm? flask (total of 10° cells) in
selective ium and l%cub?@ ays v%
atio

For clofithg efficiency deter on at théNimef selection, cells from each of the replicate cultures

wereplated approxsétel 20 lls B cm? flask in triplicate in cloning medium and incubated for

10 days for the initial an or théx onf atory mutation assays.

Staining: The@dlonies wi @ 0.5% methylene blue and counted for both cloning

efficiency a uta@%szgﬁS 10 da of incubation for the initial and 8 days of incubation for
ssa

the conﬁ ry mt nitati

Accepﬁ@ce eria
The @omn& @ Qf‘%he vehicle controls should not be less than 60%.
l%%ea Gnutant qu@:y of the vehicle controls in each experiment should fall within a range of

rgﬁ ts per 10° clonable cells.
Ny

The e controls must induce a statistically significant response.
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Assessment Criteria
There are several criteria for determining a positive result, such as a concentration related, or a
reproducible increase in mutant frequency.

Biological relevance of the results will be considered first. Statistical methods may be used as @n@é 1n©
evaluating the test results. Statistical significance should not be the only d%grmmlng fac@ for &
positive response.

A test substance, for which the results do not meet the above criteria is corféidered non g&ag@@%\m

this system. % &
&% \v\g\ \ é%
II. RESULTS AND D&USSIO @ G @ O
&

A. CYTOTOXICITY @ Q

Fosetyl-Al precipitated at concentrations > 300 pgfmL, both in thé*pregenc @ abséice of metabgli
L o i N Q) ) Y

activation at the beginning as well as at the end h exposug& o trea .

The pH of the test suspension ranged from 4.56-7.2 with 7. 3¥in t %@V@hl&L@ co in fhe presénce of

metabolic activation while in the absence onletaQ c ac@%atlo @ was @tw 9%nd 7.36

with 7.34 in the vehicle control at the be 11§§1ng oﬁxp%e to trgatment. @§

At the end of 3-h exposure to treatmentg%ﬁ o&ﬁe te&susp f¥ion 1@ ed m 6‘&1 -7. %\79 with Q33 in

the vehicle control in the presenc %ﬁboh&ﬂ ctivat on enc€>of nfétabolic

activation, the pH was between 5.97 7%1 with@37 @\e Vé@icle tro &

Hence, the pH of the fosetyl-A ated @ﬁltures W%a ljus eel@ 21 and 7.38 using IN

NaOH at the beginning of EXPOSUTE. @, & @Q o
SR & @Q @ & &

B. MUTATION FREQUENCIES g SR @

<
Initial assay S @) @Q @ @
Based on the preliminzﬁ*y tox101ty te @rget concentratf@ms 0§27, 567, 1416 and
m

3541 pg/mL were t@ed insthe u& tal gen
metabolic activatio @
The relative clon efﬁ cye @E)m the bseng&@f meohc Qctivatién, ranged from 66.6-87.8%
while the RCEGn the\preserice o metab%ac actg\atlon nge \@ ronx_72.5-90.2% compared to the
vehicle contr see le 5@1- 129 5 S

The test item did n&¥causea Mg@jﬁca%mcr e in t ere uency 8f mutants compared to the vehicle
control innthe presence rab of &etabolit actjyatio ny&@jhe test concentrations whereas the
respecz&? positive co@rols shpwed s 1%amt inédrasestin mgt@t frequencies (see Table 5.4.1- 12).

@&é\”o@&\‘&%

N S >

ion «&ssay, th ﬁ%the {g ence and absence of
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Table 5.4.1- 12:

Initial HPRT assay with fosetyl-Al, 3 h exposure duration

Test item | Concentration Cloning efficiency TG-resistant Mutantsgﬁgro
[ng/mL] ACE (%)* ‘ RCE (%)" colonies / dish ¢ 106 ce
Without metabolic activation A@ @ &S
Wai 95.9 101.5 R N2 ©
ater —
93.2 98.6 A 10 o 1038
- 83.0 g78 <7 6 D 96 ©
82.2 \87.0 D1 g 98I
67 79.0 ENE T S| Q 9@%
AL 792 S 838 Rl 18 4 <
osetyl- s @) S @
416 63.4 204 AR &) @10.%
65.0 & | 9 6880 N a8 & [N 11D
Y A (Y
154l 63.2 & 69 Oy 170 4 9 , -
6290 - N06.65 A A% 1139
S 00 agh - @ 518 O] SS158 Q7 |5 22
Soo ST s & | O e 4 ae
With metabolic activation S R NI AN
SRS SITRAS)
Water j R S 1005 @ S NS 11.7
SEER XN 99.3 %@ e 107 @ 10.8
27 & 5085400 Ay @902 N 7.4
N 837 O & 88ds N[ O 8.5
. & @0 O [ .89 & [ 69 7.9
— o) T 71940 § S838 O % 7.7
e Sad Ln 692 O ne | @6 8.6
KOy w87 o> |8 725 & [n 7 9.7
| @1 TS b e 6o W 7 11.0
.9 2 ey O Y B @ 8 12.0
N @@ R a 837 S @87 O 141 219.6*
IS4 ¢ 5724 134 232.2%
2 ACE: absolute clom@efﬁc ncy; A \ ( avno. offgs onies@:r dishx 100) / (no. of cells seeded per dish)
YRCE: relative clon efﬁé % tre@tﬁ%@nt) X @0] / (aystage ACE of vehicle control replicates)
¢ Total of five dis Q) &
* Signiﬁcantly&rent@bm veligie cx&@ls (P0.05) '~ @ @
@
L2 &

assay

Conﬁrn@

Based oit lack of s1g@f1
355,21, and 3544, pg/
ThexRCE Values w1tho@’ met@bohc ac v
1c acti &Elon -

g

presence of
control. The
vehicle coq

The res @tlve

with tl&
The quet@y
d

The te

wn)
em did not cause a significant increase in the frequency of mutants compared to the vehicle

r@%~

ﬁrmatory gene mut

ation assay.

icity in thQ ehf@nary toxicity test, the targeted concentration of 112,
e;e@ste o@-
@1 ranged from ranged from 63.0-95.2% while in the
ranged between 74.5-93.5%, compared to the vehicle
cau§%aa s1@1ﬁcant increase in the frequency of mutants compared to the

e presghce gt abseige of metabolic activation at any of the test concentrations.
mduced a significant increase in the mutant frequency as compared

of

smve@&ont

| (seé@able 5.4.1-13).
tan§ the vehicle control was within the range of the in-house historical control

control in the presence or absence of metabolic activation at any of the test concentrations whereas the
respective positive controls showed significant increases in mutant frequencies (see Table 5.4.1- 13).
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Table 5.4.1- 13: Confirmatory HPRT assay with fosetyl-Al, 3 h exposure duration
Test item | Concentration Cloning efficiency TG-resistant Mutants per 10° cells
[ng/mL] ACE (%)* | RCE (%)" colonies / dish ¢ @
Without metabolic activation Q\
93.9 99.9 T 1207 O
Water - 0y -
100.2 100.2 12 433 N
- 88.4 940 10 ) 129
89.5 95.2 o 1, S 120 o
155 75.5 80.3 R O F A
78.5 £ 10 QO M29.0
Fosetyl-Al 8\\@ Q &) 4 S < &@
4.7 % S & Q Qo 1k7 @
1121 : X RS
71.7 763 , j@ﬂ N0 @y |y L R2
3sa1 59.2 o & ] L 8.7 A 122
ST TS =
604 WPh3 @ NS 2
S 00 547 5 1 0582 [ 135 O e, 2039% &
5240 (S 56T ] L0183, 4 <880
With metabolic activation R @) N < & S § &y &
Wat D67, | 1005 O g0 & |7 «lus
ater — 4 )
@95 | s @ o1l O Y« 120
89.9 93.5 Az O 78
112 4 & <C & B & 2 - @j @
G| B8O §@ 91.5 NS 9.0
Y
155 %% 834 ° I 887 & . 8% (g&; 9.6
] & @ 819 ISR TR SRS 9.5
Fosetyl-Al S S
ﬁl « | 7 O@ 80,00 (@ 9 11.7
(&
A ®© S 814° 346 S @ 9 119
P il & 87 9 f}%.s S § 7 11.2
. v @73.9 N 768> ) 0@% 10.5
MOAD e O 590 |V pl3 &g (9153 228.7%
S o Y 529 & LG50 LY 146 221.5%
2 ACE: absolute cloni cien&y; AC dish x200) / (no. of cells seeded per dish)

YRCE: relative cloni

fﬁci%cy;

¢ Total of five dishes

meansd. of a@onle?&
R Ag@reatm@) x 10

<&

* Significantly diffgrent ﬁ&leeh contr(@@ (p< \)
y @1@ & \ @

S
ose %7 was nogﬁiu a@w

activation.

S

%

@

§

: R

&

%gn %N%@JSION

(av@ge ACE of vehicle control replicates)

amr@ilan ﬁs in the HPRT assay, with and without metabolic
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CAS54.2 In-vivo studies in somatic cells
Report: KCA 5.4.2/01 | ; 1977; M-223290-01-2 @
Title: Investigation of the possible mutagenic activity of Aliette and of hydrated S «§
monosodium phosphite 6
Report No.: R000822 QS &@ @
Document No.: M-223290-01-2 @ N
Guideline(s): not specified % o L o
Guideline deviation(s):  not applicable R N o\@ é\g
GLP/GEP: no V® @ SN ©
S o & &
I. MATERIALS %@D METHOQQ@ é\ﬂ Q @@ @Q}

Groups of 10 Swiss mice were given two oral <®@éq by gavage, at 13- houI%terVQ of 0&100 d
2000 mg/kg bw of fosetyl-Al (batch DA 67; 99.7% purity) @pen&}l in @fllle@ater T adéejiton a

group of 5 males was given 4000 mg/kg bw@ test@l st q%r th%@me @tm nt sch ule. All
mice were sacrificed after the 2™ dose, and bor@, mar@w weQ taken™for gtet‘ml gt ouof
S &

Howell-Jolly bodies in 2000 polychroma#ie r{h&ocy&k @ % Q
) DI N Sl S

@ N
IL @su}@ss ARD D@US@&)N § & &
@ N R NN @ @ @

In the top dose group, 3 mice dlé@Wlt@ 24 ]@urs &@r th@ (@‘UST&@IOH aifd the %ther within

1 hour after the 2™ administratd S

Control mice exhibited a Q) perc\enta *@of lychro%atlc&g’ythr@/tes contam@g Howell-Jolly

bodies while benzene, begzo(a) & m lme@énsulphon&@treatgd anlr@ls showed higher

values. Fosetyl-Al did et increase th&ire cy poly@mmaff@ er CYARS contammg Howell-

Jolly bodies at any do&level@%omlﬁged to&he -u,»@ {@nrol&(see({ab e 5 £3- 1).
o

@
§y @ & NS @
Table 5.4.2- 1: rou&mamg cemtage Of{CE g&@alm 49 owcgl> Jol% dies per 2000 cells

_n

Treatment grofips %rou@nean@%rce ge of & E co%mmg
Q(mm/@ bw) %lowelf%]olly@lgles @j@;%@ells

Vehicle © SO .18, @
LS74-7833 O 100@@ & Q 0% N
O 200 > .Y 0%
NENERNEPREY Y
Benzo (a) pvren@%V N\ 200& R q/\\\i@ 1.51&
MMS IRy ¢ N A 1%
Benzene O () 0258 /kg’ - 1.31%
SR
The rai @ PCEs to @CES@S notbeendetermined or reported in this study. Therefore, a direct
conclusion that the whad been Tea by the test substance or its metabolites cannot be

drawti from the results his @’udy%[ v&@r appreciable residues of '“C-fosetyl-Al (86/74 ug
equiv./g, m/f) were foun®in b(@ &@ts even at 168 hours after a single oral dose of 3000 mg
fosetyl-A/kg Q?m %faque V Table 5.1.1- 2). In another rat ADME study, 168 hours

after a sin g/ﬁg bw an aqueous vehicle, bone marrow residues of 68/83 pug
equiv./g ( mea ed (see Tabf® 5.1.1- 4). The toxicokinetics of fosetyl-Al in rats and mice is
assumed @ be @ sinfflar only because both species belong to the order Rodentia, but because
the mefabolj set ‘f@&l consists only of abiotic ester hydrolysis and subsequent ethanol
cata%hsm @ee F ) which is very similar among all mammals. This allows the conclusion
thgﬁ marrow h een exposed to fosetyl-Al or its metabolites in this micronucleus test.

&
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III. CONCLUSION

Fosetyl-Al does not induce micronucleus formation in mice after two daily oral doses of @"to >

2000 mg/kg bw/day. @
S
& . @
Report: KCA 5.4.2/02 N ; 1998; M-178982-01-1 @ s N
Title: Fosetyl-Al: Induction of micronuclei in the bone marrog of treated mi§ ;S ©
Report No.: R009245 @ B
Document No.: M-178982-01-1 © @ @Q @
Guideline(s): EU (=EEC): 87/302/EEC, B12; ICY( 1995); OEED: 474, ( 1984@%1{15@ ( 1989); &
USEPA (=EPA): OPPTS 870. 5@5 &©

Guideline deviation(s):  none % Q . & &
GLP/GEP: yes @ 2 &

v o ° @@

N @y \0&
@b “*’

L MATER@LSA@M@HO@S ~ S
(&
Technical fosetyl Al (batch no 96071@% pux @ 91Qg/kg§_r sted 1ts a@nhty@? g§§
ingle

micronuclei in polychromatic erythrocgites ﬁ&m the . one v@@ foll%vmg
oral administration. The study cons@ 041“\;1 cy@{pm ran nd@ ex@mﬁollo by a
main study. @ ©
In the range-finding study, gr@ps e a reC@%d i%mgle oral
administration of fosetyl-Al (0gg%0 wiy, met se) @y g e at @se I @ls 4000, 4500 or

5000 mg/kg Animals were ob@rved“dally@ chmc 1gf§s and durm a 4-@®y period.

In the main study, groups of% and@malgS CD-fymice f%celv a s;n@e orgl administration of
fosetyl-Al (0.5% w/v, é@lyl ccHulose) by Vage at dogg.levelg, of I @% and 4250 mg/kg.
A similar control gro recel the@lehlc nly & pos§e q&ntrol gf‘%‘hp (@ 5) received a single
oral administration oérclo 1de &ﬂ g. %

After 24, 48 and ourg, am wes illedNind \@w e Il’@‘I'OW sl©%es were prepared. The relative
proportion of polphr n@lc ( arfeb norfagchreguatic hro@%es (%@E) was determined until at
least 1000 cellé% n analysed&The f@uen $hof n&cronu@ted Pelychromatic erythrocytes was
recorded untikat 16%@00%@118 @e beds obse@ed

& 1S3
S & @ULTS AXP DIS%’%
&@ @ @ Q°

Cytotoxicity range@dmg@xper&'ent S *7\9 S Ry

Mortality occu@ in jand ut 0£>> a@ls tre@ed &4500 and 5000 mg/kg, respectively. No

evidence ofticity @ ob@sg?ved &OO&mg/k@ @ﬁmgly, fosetyl-Al was tested at 1063, 2125
and 4250 mg®g in 1@g ma@ ud{\ @ >

G @
Main st 5 %\: § Y
Mortalig occurred g an%%m%es trea& at @3 and 4250 mg/kg, respectively. Clinical signs, i.e.

lethatgy, hunchedi‘ﬁpstur ye, sur @mrs were seen at 4250 mg/kg. These results clearly

indicated that fosetyl Al@)uld @ot be tested #hn appreciably higher dose.

Negative (vehj @é) c%grol ted @mal group mean ratios of PCE to NCE and the incidence
ée

of micronu w“iﬂmn torical vehicle control ranges. Cyclophosphamide-treated
animals s d statisticgl}y significar@ncreases in micronucleus frequency (see Table 5.4.2- 2).

Fosetyl-&btreatgients &bdu no changes in group mean ratios of PCE to NCE and no statistically
signifigant 1 ase@ip m;;@mucleus frequency at any dose levels and at any sampling times (see

TZ@A.@%@ S @
&
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o
D
&@
2 ' S
@ y &é\’ RO &
Table 5.4.2- 2: Ratio of PCE to NCE and fre@cy of micr ucleat@@‘gi’CE ‘che\léle rov@
CD-1 mice followmgasmgl(::; or la%mmst@'on ggfosetgl@l A@ N
Treatment Sampling | Sex QGr @mez@t\‘atio 0 g&bup wran f@quenc%of .
(mg/kg) time % . @P(‘\E@CE Q icronugleated e (@’ 100@
(hours) @g\’ . > @} &6 ®&\5 pe{%x é\g ger tre@ent
QSN N 4 & & ol
Vehicle 24 Malgy | o 18T 9 6© 0.5 § %@9.60
Q Feggale |, 78 O | O (CONIEAN
st ¥ s d? B Dm0 20
| ®ale V8D & 50 0.35
& ¥ 08 @ o2 D
% em@ O 1 . &
o1 oMy @ 0% < & 2 0.45
N e 088,80 | 30 O
Fosetyl-Al 1063 2 CaPMale P O 180T OF o« 0267 0.15
@Q & § Fepllte § &7 @ Q b
S O 4. |male \@.97 § S @o 0.50
Sy S dremapy|  £T1g6 & e
(S ~N «n Omvals | & @% S| @ 070 0.60
K D |Eyuledy Wing | 050
Fosety@nzs @@ @ Male . S 1@@ 9 0.20 0.20
. N Fe . 085 & 0.20
Q| O O )
S 8.0 | M g &69 5 0.20 0.30
o Aemald 0.9% 0.40
< d NS <
©@ ©© G2 - MO D\© 0. 0.30 0.30
n Y o Qe D 030
Fosetyl-&l %250 cl @fale ¢ % 0.85 0.50 0.70
@ @‘ §\ Fen&§ Q° 078 0.90
\& %, @4& @ é\ 1.00 0.50 0.75
N ) %ﬁ:mal&@ 1.24 1.00
& .. PMaleQ 123 0.10 0.25
L M\% * | Fegale 1.50 0.40
CPA 80 &~ & (2 28 [Mile 0.60 24.80 19.85
M@@ L ’ & |Female 0.63 14.90
BCE; Q‘Wchro@c € ?cxte%&NCE: normochromatic erythrocytes; CPA: Cyclophosphamide
<9© I1I. CONCLUSION

RMS conclusion: Test material was negative for causing cytogenetic damage as measured by
micronucleus induction in CD-1 mice.
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Report: KCA 5.4.2/03 | N ; 2013; M-449130-01-1
Title: Mammalian erythrocyte micronucleus test following oral administration of fosetyl-Al

to Swiss albino mice o
Report No.: G8222 @ @b
Document No.: M-449130-01-1 93
Guideline(s): OECD 474 for testing of chemicals Mammalian erythrocyte @cronucleus t

adopted on 21st July 1997 (OECD 1997); Official Journal uropean Cofsgmum

Commission Regulation (EU) No 1152/2010 of 8 Decemb 2010,L324@.12.@viv0

Mammalian Erythrocyte Micronucleus Test . O & %@@
Guideline deviation(s):  none @ &% %\ N QS
GLP/GEP: yes & @ < @\ %@ &
Executive Summary @ N @© @q}

A micronucleus test in mice with fosetyl-alumi (fosetyl- Algvas @ndu@d ac@rdln to OF@QD
guideline 474. Q7 \ o\ S
Fosetyl-Al was suspended in the vehicle (delémsed er) andt adrfhalsteve\c@(j)ra@y gavage tNWlss
albino mice al the dose levels of 500, 1000 d _a, bw@}%y, (@@ corf8Ecutive dayQM
the vehicle control group received Vehlcll%% al@n@’T ice imthe ositiveycontro? gr recaj d
cyclophosphamide monohydrate (40 Q /kg%g%) S, 4 s1@1e %% a@ge “The _dose @ume
administered was 10 mL/kg. Each groa up corq@%ted ve males @g@ﬁve%mal > Q ©
Mice were observed twice daily for@ 1gn§ @to é@y M@e in t@’veh @éatn@m groups
were sacrificed 22 to 23 hours fo 1ng t & secotid d o e, itivesControfgroup were
sacrificed 23 to 24 hour following’a 1@& é 0negnarrc$ shed\mears were
prepared and stained. From mde@e a 1n1mu1@bf 2 atic e s (PCEs) were
scored for the incidence of ﬁﬂcrox&cleat CE&Cytot@‘mty %{as &e% inéd by (%Valuatmg the ratio
of PCE: Total RBC by cownting 202 to G- ood corpuscles (R@) p@noua&
At doses of 500, 1000 andt 2001%mg/kg bw/day 1@ as §1nc1dence o&noﬂ@ at any of the doses
tested. The treated m, d1d exhibit an inl signs,and e no effect on body weight and
ny gus, was no eff y weig
no necropsy findin ere 0bsen§ S S
The incidence 0 1cr clea PCEs 1n§()sety1®1 tre@@é mite was@omparable to the vehicle
control group. The Total&RBG;&atlo the&\ted dodes {g’ co rable to vehicle control.
Since the rati @? P to Total RBT's w<a§ cte treafient 4 direct conclusion that the bone
(@)
marrow hag been re@yched%y thege stan 8.0 1t etabo ites cannot be drawn from the results of
this stugé owever, @pre @es 0 4C- sety. (8% pg equiv./g, m/f) were found in
bone mfarrow of rats@ven ter a ®1gle dral doe of 3000 mg fosetyl-A/kg bw in an
aqueous vehicle ( Tab§\5 1. § 52). 1 notJ@f rat@s«éDME&\tudy, 168 hours after a single dose of
1000 mg/kg bw iw queoy® ‘vehicte, bo@ mafedw fesidues of 68/83 pg equiv./g (m/f) were
measured (see T%le SQ % he @wok@ tics QF f05§Al in rats and mice is assumed to be very

similar, not @ spec es ng & e_order Rodentia, but because the metabolism of
fosetyl-Al corisists only n¢ (@xes‘ce dro 1s a@ubsequent ethanol catabolism (see Figure 5.1-
2), wl;@ very similar am all ggam - Thig, allows the conclusion that the bone marrow had
been exposed to fosetyl-Al ori¥s metabolites'i micronucleus test.

The spositive controt ca &n tly @gcreased percentage of micronucleated PCE and a

significantly reduced P t@}RBC atio.
Hence, fosetylé)t was non-&lasﬁ@@m 1&SW1SS albino mice at the doses tested and under the

conditions offesting "
§ 1) é@ v @

O S N ©
& P &
&% O @o%
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I. MATERIALS AND METHODS

A. MATERIALS @"

1. Test material: N @§
Name: Fosetyl-Al S @Q
Description: White powder @J@ & @®
Batch / Lot No.: 12020045 S @
Purity: 97.1% i 9 .o 2
Stability of test compound:  Expiry date: 2014—07—0@tability anomogenelty Veh@Fe we

analytically verified. X @@ § %, &

2. Vehicle and/or positive Vehicle: deiomfised water , © ?”\g Q § c&©

control: Pos. control: C)@@Shosphaml@ mo(g)ohydrage (CP@) Q) &@

3. Test animals N QO o w
Species: Mouse &° @6@3 %\ %@’ 6\ \% :§
Strain: Swiss albméuce @de NI\@I ©@J @Q o % .
Sex: Male and emale@ Q & Q @7 @&
Age: 8-10 week: \ 5 O O o §
Weight at dosing: Grou eam@lge RS S W;\ Q& é\a S

g e $
Females:@B1.8 532.0 g'v A ©
Source:

Acclimatisation period: v 5:6 days 3 &

Diet: &  Tekla &rt f (2014 ) Global 1&@8 Pr@n R@\?(T@nt Maintenance
S Diet — Pelle ert@d) o @¥ibitum”

Water: v &> 'Chdfeoal- f@ere%@d UY rra@%ed (i%ep bo& ell water, ad

QT W
i

Housing: @ & N V@ll&n stan@d plfo&e cag@wuh corn cob bedding
Env1r0nmenta@con¥10ns AN <

s O 2030 G(@’ § %
1d1ty@’ & -66% @
Q% changes: ?&9 2ol 2- @

@/o

(g
@ @’
<

@hotoperlod@ @ 12 1gh§%12h@$k %, &
%, INY

. 7,
B. STUDY DE @zN D@H(@S v @ >
1. In life dat 016@ 21@201@@’1 1& @j@
2. Animal ﬁ@lgnn@n ﬁu“@?re tﬁaent\ \

Dose: <\ @)os -édlngﬁnd %n study:
@7 o\@ 500 OOO@d 2000 mg/kg bw/day for 2 consecutive days

Q> % dm@?tered as a single oral gavage of 40 mg/kg bw.
Aé%’lication router & al @vage@

Application \@hlme v &@10 mgl/kg bw©
Fasting time; & aste
Group 51@ \% Dose- 1ng 2 mice/sex/dose
Q) @ @ §Mam 5 mice/sex/dose
Obs dtion \s}@ ©© Clinical 51gns, mortality, body weight
< @Q% N
¢ g v

&
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3. Details of micronucleus test
Sacrifice: 22-23 h after the second dose
Tissues and cells examined: Bone marrow; 2000 polychromatic erythrocytes (PCEs) examingf >
per animal. N

The proportion of immature erythrocytes among total RBC > ber ©
of PCE divided by total number of erythrocyté% was determined
each mouse by counting 202 to 252 erythroc €S per moyse.  °s,
Details of slide preparation =~ Bone marrow was flushed using a syrin e%ontalmng f@ bo@ %)
serum and transferred to@centrifuge tub %’ S é\’

The cell suspensions wefe centrifugeddt 2500 rp @nute\sg@ &@
and the supernatantsQ/ere discarded)A sample of ¢a. 1@; ‘-\ Q&
cell suspension We%%read evenl@n a clean gi@s slide blow- @

dried. @}
The smears were ﬁxed Jn m@nol &r 10 @mute@Thre@éﬁdes@

were prepargdfor

Slides were s amedﬂ r@ al@nd Gl@’nsa ‘@ shc&so
were dr;g?%l sedqg yl%e % mou §
Validity criteria: he te 1S comder ah% thg lowing cggﬁerla
n nce ucle@g d p ro#datic hroc{tes
E) in1 {%e V% &@’rol@up 1$

thi hmégrlcal

a ranggs,
posm%e co@ol a mon@ated@gn ﬁcant increase
< 5) in PC&com d tgcontrol. o

Evaluation criteria: v me test. @ cons@ered fo-indyee a po@@ive ponse if there

N s a dose refated i 1%rea in the au be@ nucleated cells.

@Theé%est itegrwa é@ s1d negative if there @as no statistically
é\” > cat increase in gy rom@eateolyc matic erythrocytes as

@ §‘p wed to th&onc@rent yghicle co

tr owever, values that

N) & *~are sigaificantly eleé@ted do not exg —~;- the historical data range
©© ©\ N veliicle cq@ols may b ged blolﬁglcally non-significant.
Statistical r@thod«§ %© A@quaﬁﬁ,tativ@y ria% likg=thangejin net body weight were tested
& @r n()%laﬁty@Shapi@L test) ghd homogeneity (Levene’s test)
S g}ﬁ @ 1n group V@;ance@ or erforming ANOVA. For counts/
'S S 5o
L@ proportu@;s% perdentageSidata were normalized using suitable
Q\ & @msfo@ahon@qua%&root)%fore ANOVA. Comparison of means
N tweg}l the, &ntrol Shd theytreatment groups was done using
9 &&
@ ©Q @@ D@t‘c s‘est W@ 'F@t was significant in ANOVA.
9 O N
N §1 R@JL@AN@ISCUSSION
9
A. CLH@AL SI%S O%A%ITY &ﬁ M@ROPSY FINDINGS
Thei&were no moxtglitie A n1<<@51g g& ab@smal necropsy findings in any of the mice.
©

B. BODY WEIGHT SN @
There were @%ff ct%p @ wefght.
& @
C. MIC NU@EU@\SS@?
The incrdencgsof rn onucfeated PCE and PCE: Total RBC ratio at 500, 1000 and 2000 mg/kg doses
%omp@a e-yehicle control group (see Table 5.4.2- 3). CPA significantly increased the
nta f mlcronuc@ted PCE and significantly reduced the PCE : Total RBC ratio as compared
to the @cle control group.
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Table 5.4.2- 3: Results of the micronucleus assay in mice with fosetyl-Al
Dose PCE : Total RBC ratio PCE .
Treatment| (mg/kg | No. of PCE |No.of RBC| Ratio | Totalno. | No. with MN RS S
bw/day) (mean + SD) (megir=SD)
Males @V RS
Water 0 517 1067 | 0486001 | 10076 | 7 3 |00.03:003
= : g
500 527 1096 0.4810.(%1@ 10 067 &§9 3 0&@0.0{\%
Fosetyl-Al | 1000 550 1150 | 0.48+0%0 | 101867 3.0 | 003004
2000 541 131 | 04ghoor | 10204 & Q002903
A S - & @y
CPA 40 451 1087 | gars001¢ | 102104° 244 & 2395039
Females . S D SN
)
Water 0 525 1098 O] 0.48E0.01| 16862 [0 3 < 005:0.07
500 511 1079 @2171&@ ;bﬁ)os% L 3 @'ﬁo&.
Fosetyl-Al | 1000 544 &123 o 0.480.00 < 1065 | /7@9 2 o.o@oz
Q 3 q
2000 515 @%08%}\ 07000 | ap1sosy &5 Q| 005+0.05
CPA 40 292 Q' us3 L 042001 Drosey | 1997 | 1882025
*Significantly different from vehicle d@htrol géayp O N @ © )
N N @ AN &@Q o é
N .9
o S @gq. C@CZU@ION S 2
\ )
Fosetyl-Al does not jnduce @cm@clei §at@ in foice after tw?(o)\\’daﬂ&ral doses of up to
X S Q AN N
2000 mg/kg bw/day. & w @7& @ § %, o N
R SNSRI RS
CAS543 O I@b\dw@studi in celis S *v
Since all gen@oxi@y studies Vé%th foset l-al{%ﬁniu@are n@ati&@this data requirement does not
W S L e T E T
A .9 o O O
Q O & 9O o & D
) @ PRSI N
2 @ R A S~
o O ¢ .09 o O @
Q0O S & b
AN SRS ,%Q & @
& @ @ y Ko
@7 o Q @ N
NN NG ERAN)
. S S
N (g @\ R Q
> S
@ < Q & ©@
& &S
AN % S
& @ Iy o
¢ g v
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CASS Long-term toxicity and carcinogenicity

The long term toxicity and carcinogenicity of fosetyl-aluminium (fosetyl-Al) was evaluated irgwfgs S
and rodents. The testes and the urinary bladder were identified as the target organs in dogs and'rats N
respectively. However, both the LOAELs and NOAELs for these effects wergymuch highe ®han the
guidance value (GV) of 10 and 100 mg/kg bw/day for classification as STOTR¥E1 and 2, r@pecti

These GVs are valid for 90-day (i.e., 3-month) studies while the studies @question nth
studies. Hence, an 8-fold lower GV should apply for each category. Thi %}Hows from the ap@ﬁftl
of Haber’s law as suggested by the ECHA CLP guidan€é document’ &Be GVs fo&c as ﬂ“eatlon@s
STOT REI1 and 2 are therefore 1.25 and 12.5 mg/kg bw/%y, respecti @@

With all long-term NOAELs and LOAELs belmg > 300 mg/KQ bw/day L T@ Qf)
classification in the STOT RE hazard category X is not war@lted, Qacco g to the eria %
Regulation 1272/2008. Q}
An overview of the data is presented in Table 5 1 Tlge 2 tudy&(*@ 19%@ M-
159302-01-1) has been used to derive the A[%for f o 1@ h%@ een}erformed for
this endpoint.

Dog study (G 1981; M-15 -Ql\L @ % §
Despite the administration of very 4-J do%e\ev%%gr r thag?%e 0 mg@g/day)
during 2 years, fosetyl-Al did no @uc ny trcat eszgg ela& m@htlesg mg&@@or major
changes in body weight or food c@surr\%lon
No toxicologically meaningful gffectswcre observ @’n -@ ty, ch@cal @m S‘{y or urinalysis.
Examinations performed at ng@termﬁaal S@lﬁce itdicatéd that@ rn icigy of fosetyl-&) was limited to
the testes. Males treated at 207000%nd 40000 ppfa displayed te%ﬂcu@degen@atlo

The dose level of 10. Q% ppm~(equayalentto 3 9 and, 288 kg/d® in ‘Ymales and females,

@@e th@)NO of stud@ @ . \@

f@

respectively) was con%lered

Mouse study (| 1981@\/[ \J 67- -1) SHE

Following the ad@n @on fwvery high desg: levels I up t n@ring 104 weeks, fosetyl-Al
induced no to eff Acc rd1 aly, thigs dos&ﬂev (equ t t03956 and 4549 mg/kg/day in
males and ferfales gﬁpec%@ly) wa con%ideredéga be L o@he study.

Rat st ( 19& M 664 (% l'de > . ; 1983; M-234109-01-1 _and

; 1983; —15 #36-01- 1) w1@add,1t1@lal hf%‘eop ogical peer reviews (“
1985; M-165085- 3 984@4 16&4 5- u\ 1985 M-165088-01-2;
B 1085; M-163457-01-1).
Following the gdminjsteationdf ve @1{; dose 1 pﬁ 30 000 ppm during 104 weeks, fosetyl-Al
induced toxiQyeffecty that&'%re fmnted@ theurinary_tract. Females treated at 30 000 ppm showed
calculi and\hyperplasia obthe ary dde@pith@ m without any evidence of tumour formation.
Males t@d at 30 OO%)pm lay@) si chaffges which were associated with a higher incidence
of transitional cell llo aa e&rcmon&a in th@urmary bladder.
Base@von these ﬁnd;ngs dgs@lev ppm (equivalent to 348 and 450 mg/kg/day in males
andﬁ*émales re%)ectlvelﬁ’was @)nm@re t&@ the NOAEL of the study.

@%%é@&@

3 ECHA (2015) Guidance on the Application of the CLP Criteria. Version 4.1, June 2015
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In the absence of any genotoxic potential, it was hypothetised that the renal tumours could result from
a chronic irritation rather than a true carcinogenic effect of fosetyl-Al. The ingestion of high doses of
fosetyl-Al is a possible cause of functional alterations of renal excretion, while the formation of cajguli
may induce a chronic irritation of the urinary bladder epithelium, leading therefore to the deveLo\@

ent
&

of transitional cell papilloma and carcinoma of the urinary bladder. S

N
Two mechanistic studies into the effects of high doses of fosetyl-Al@Wn kidney a§d bladder

histopathology were conducted. These studies are summarised in Section % 5.8.2.

©

Conclusion

The bladder tumours observed in rats occur only a&very high

~

bw/day, 3/9). Mechanistic studies have establi 5(4
imbalance of calcium/phosphorus metabolism, urgf

groups. Therefore, fosetyl-Al is not clasﬁﬁed Oas@’arc{gen,
1272/2008. N

\‘2

bh formation, nd
the urothelium. Due to the high doses required S eause imba]@ce o&c ci
the urinary bladder tumours in the rat are not comsideredrelevant for hu
tumours were observed in dogs or mice, d@pitem\gy ilat@’higéfé’

%
9

p

seq%%t c

€X¢

@® S

N
o & 2

o e

&S O @

doss (LOAEL%@B@

ed a non-@otoxic mechinism that @olv
l@nic irritatiogfhof

S
786 @g/kg O

orus»%%%tam,

s. Invaddition, no
ose@min@’ered@n the<top dose

com%ng to@@e critéla o@gul@ n

mbined). This

. AN R X
Based on the results of available studi@s, thg%verai\\lﬁ@cc table @Ig@r i yl—AQi%for léng-term

NOAEL has been used to derivecthe ADY for fosetyl-A
pivotal study is included in this@uppl%ﬁ%ntal@os o
. @ g

toxicity was 300 mg/kg/day based @i th&yesultof 1§@7 dogsstudy
ot
S

A
o N .
Table 5.5- 1: Long-t%m tox@iy st@s wi@foset)@Al S @ . 2] 2

forgthe r&)@pecﬂ@@sum\lﬁary for this

SRS
& T8

S

S % @ &?000 3@1; inc@lsed@
Oral feeding, Q S @’wid&&ce of unary der
2 years @ q & ..© negpfRsm in Rales at
Q ©) S ’@00 Sseconr
3 p% secofdary to

AN
% N anges T uri c@
@7 R QQ ¥ hysi@chchﬁ%ﬂl

Study type | Species | Doses t%ed LdAEL@lffe < NOAEL 3O [Reference |
Dog 49,10 {?gi @\2@20 000ppm ;Pesticlar §<) 00Q ppm (3Q5? B o5 M-
q 20000, d%@crati§1 m@&s 288 /kg bday, [159302-01-1
§ 46@0() QQ@ U Q @@ % 3(23@@@;/1@
C & N Ny day, Bgth sexes)
E@ouso@%, 2589, o >3Q(<@3 ppl%\no tr@mcnt—\ >30 ()()b(?ppm (3956/ ;
> Q| 10U, & 1'§tcd Lﬁi@s ¢§ © 45%@15& kg bw/day, ; 1981; M-
Z) 30 000 ppi S @, | Oa 159267-01-1
Q\ Rat @ 200888000 &K 000 ppm: (Qoliths ¥ 000 ppm (348/ ; 1981;
A . @y 3& ) ppm hyp@sﬁsia\o@he ur\%@ary o 250 mg/kg bw/day, |M-249664-02-1;
Q\) & Q Qla@ler inyOth sdes at S 7/9) [ PRCEXE

M-234109-01-1

I 1953;

M-159736-01-1

histopathological peer
reviews:

' N | cor )sitigm@]d subsequent ;
\‘”\1 % @ Q\@’ clgghic A€¥ation. 1985; M-165085-01-2;
T o s O I 934 M-
127 L @& < K 163455-01-1:
%, © 1985; M-165088-01-2;
& | | § I (055 V-
NS & 163457-01-1
O %,
S @
N v
i
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Report: KCA 5.5/01 | N 1981; M-159302-01-1
Title: Fosetyl-Al: Two year dietary toxicity study in dogs
Report No.: R000766 -
Document No.: M-159302-01-1 @ @6
Guideline(s): No guideline was in effect at the time of the study (study design is equivalent 93
OECD 452, 1981) S
Guideline deviation(s):  none @Q & @®
GLP/GEP: yes N
3 & & &2
R N X
Executive Summary @ N s'\7 Q @
Fosetyl-aluminium (fosetyl-Al) was administered in theXfiet to purelys @ Beagle d ge elgg%ls &
of 0, 10 000, 20 000 and 40 000 ppm. The study wasg:onducted priex Yo the ad e p@nen&©

male and six female dogs were randomly assi to each of thre@%eatn@t I )2 co@ol

group. The dogs were observed daily for gencta behav I@Yand §ppearggce, nlcalfsslgns%e\/ert

toxicity, moribundity, and mortality. Indw@a @r i%’ fc@con ption>valyes” were

measured and recorded weekly. Mean cornpou‘,% co@ﬂhpt@’ andGood ettici e&y \@s weere

calculated weekly.

Ophthalmoscopic examinations were ¢ ducte%lson a@dogSQQe %ﬁlng tRe pret@f’peru\gad and§3 6,
12, 18 and 24 months of study. Com Q@@cal@am@tlons wyere c@uc‘@pret and a@l 2,3,

6,9,12,15, 18, 21 and 24 months tud

Haematological and biochemical@val %mns %d uri ysere duc@ tw1@dun@\’the pretest
period and at 1, 2, 3, 4, 5, 6,22, 1& nd Z@vmon@y of @rly. @hohn@era@iete&mnanom were

conducted on all dogs at te ?@1 sacﬁ»ﬁc @ o

No compound-related trends %sger abl d 1y sur%iva ‘Nmean @food@ consumption or

ophthalmoscopic and ph al ex a@§y peggent c@ ge i earﬂ@dy ight gain (pretest to

OECD guideline 452, but the study design was in a Brdance witléhe prov151o& f %; guidg@yne. S@&
% 1

Week 104), was slightly redu for 11 of tre@ gro@Q w en comf)%’red h the controls. There
were, however, no isti 1ﬁc t dlffncqia\n bo@/ A4 ®sween the groups. The

observed coating too w1th &Yey sg@stic- 11‘@ or sy mgierial" 1m the tréated animals (especially
the 40 000 ppm @sou Qvas @ggestf%ﬁe ofg compdund ate@effec.@@fhe results obtained from
analyses of th@ ooldipr test articly, con indfsated, the "@ elastc-like or grey material" was
constituted fr&n an substice dhd not @ te tlcl@ @
Although thgre were statlstlcall@mgn@cant@ffere@’es 1@man wf the haematological parameters
examinggor the trea@ gre@ps w@ comparedgwith @€ ¢ %rols no consistent trends could be
establiéhed. The dlff@ences%ted were geit con@dered\to xicologically significant. Slight but
significant reducti \WCI‘&\SGCI’l@f BU@V&]W&S in fewales a%d this was seen on several occasions at
the 40 000-ppm, sag%leve he mologtgj@ significan® of the reductions in BUN is dubious.
Sporadic statl@cally 1ﬁ0@1 difevenc ro@ntr alues, at various intervals, were seen in the
treated 2rosgy for @man the\bloe@mlcal\par efers evaluated. The statistically significant
reductionsyin peak valu&® fo oregy. were not considered to be of toxicological
signiﬁc@ There we@ no b@)glc@y m@ﬁcanf”\\dlfferences for urinalysis parameters.
No treathnent relategs rg seen ad cro@y and there were no meaningful variations in organ
On hls&pathoézcaj @xa tioaevidence of testicular degeneration was seen at
40 0 0 ppm and to a n@ilma@egr e at 20000 ppm. Based on the histopathological findings, the
NOAEL for thi@stu A 1s coghider 80?0 b 000 ppm dietary level. This is equivalent to 309 mg/kg
bw/day for es Qf /kg%w/d@ for females, respectively, and 300 mg/kg bw/day for both

sexes com{ ed. X %,
IR
§% @@ @@ S
@ & <

&
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I. MATERIALS AND METHODS

A. MATERIALS @f >
1. Test material: N «§
Name: Fosetyl-Al S @®
Description: White powder @@ & ©®
Batch / Lot No.: DA136 S @
Purity: 96.6% 2D o o 2
Stability of test compound: Stability and %@@mgeneit}/ il@diet were ana@%caLQ @Q @
verified. &
. R ¢ ¥ AR
2. Vehicle: Plain diet@& < é\g Q o Ny
3. Test animals S Q o & & @) &@
- @ R 9O o @
Species: Dog Q? @ N NSRS
Strain: N v @b N o
Sex: M@SQ& em ¥ < % o
Age: IS ©) @’ @
Weight at dosing: N %\5.2&% kg & &% Q §
@ Feinales, 49-8 6 SIS
Source: @Q @BJSA
Acclimatisation period: @ weeks (quaranti
Diet: @ f@ Pup @e Didpr Pkgma (@ﬁec@%mneﬁﬁlet #5007,
Q ad l1bi lu@?
Water: RS q& ater&unsp@@;ﬁed),%g% lzb{%%v &
Housing: .9 @) @Ind ually in suspende@eta@lsm <&%)es
Environmental conditidns: % & o §
Temperatur&\g @@ %@ I\@t re é S N
Humidity, S Dot 1y I‘te% @ ) A
Air chappes: «\Q 7, N%reporﬁ@ 2 § @
Photgriodd~ &7 [N lighlY 12 idark (@ N
o &0 O W7 g & @§ @
STUDYé))ESlG@’ ANﬁ’ME@-lOD% & § - é\y
X
S & & & & S
1. In- ly@ates @ Q) o Q % o\@
1978-12-20 to 198@@ 31& é&g o\@ @\ & S
2. Animal ass1g1%)nen %d t eé\?g \% Q Qb
Animal assigg@ent affd do&@zroums@ @ \© v
Dogs were 1Yd0n1ly dlst@tee diffe® nt gé)@@ps @ following dose groups were employed
)
Table 5 @ @u &(%tl%and @lg@an gu@ance intake in the 2-year feeding study in dogs
A @7% N R . S Mean daily substance intake
Conc. in@iet @&@ f an<1§gs [mg/kg bw/day]
) &P
T\&I \% é Mve @ Female Male Female
S O N
ST ; — —
100 < 6 6 309 288
S W90 @ 6 6 609 632
O 000 6 6 1228 1190
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Diet Preparation and Analysis:
Stability of test substance in food was checked and concentration of fosetyl-Al was determined in diet
samples from the top, middle and bottom of each batch at Week 1, 2,and 4 and on single sampgg-at >

Week 8, 12, 27, 40, 53, 66, 79, 93, and 105. Fresh batches were prepared weekly. N @§
Detai . & &>

etails on oral exposure: IS a ©)
Duration of exposure 2 years g o\Q
Frequency of treatment Via diet, ad libitum s&% . § <§ %@)

A
3. Examinations © & @3\7 \ @Q @
Clinical signs - mortality and All animals wexrg observed d@% for sigrg, of @ﬂ -tofk "‘ 1ty
moribundity/general daily behaviour, ge @l health @ldmon an(&ertaht
observations physical ex@aﬂons wege carriggPout & all @ S ouce du
pre-test per1od and at 1 6, %12, Igy 18, @ andﬁ% mo%@is

Body weights Ind1v1dué§bode1 gh@%ere@ecor@ we@
ate@ns

Food and water consumption Food onsun@on \@ meaired w@ekly @101@&
was®pP méasured > % @
Ophthalmic evaluation O@‘&thaln@l’oglc@ nve@@gatlo@we &done & all imal %§ce
ng,the pr @d andhat 3, @12, @and months of
&study@(/lydfiasls wisind i i@p oplq,%%ide
1.0&. A b@ocula@ndu&?m t@lm @)pe Was usedto examine
@  eheh dog@h d1§§ or s@ Q xami §t10 S prormed if the

§ (})hth@lol ist detef%nne
% &pa ar fggdling. © @ %)
N Bléad wasdbtaiked viggtnctire of ]ug vein. The dogs
é\’ @@ &?eﬁe fa@ed 01ght@ppf@§1ma§t§1y 16 h@rs) prior to blood
0

Haematology @9 § Ha%;gltologlcal ythro count Hct, Hb, MCV,

@ \ &\ M\%’H @QHC ﬁlateleﬁ unt@otal differential leukocyte

©© ©© o u treticyc %c e@ount §1nz bodies, erythrocyte
g sedl nta,tl@l rateQmeth#®mog]&&in), were determined on all

Wa@eces(%ary to c@rlfy a

Blood collection

D\@ g, @9 th@durm@fh@-test@rlod andat 1,2,3,4,5,6, 12,
S @) and 24 m
Clinica&hemistry R \Q Ch cheegus param rs (sodium, potassium, chloride,
9 ¢ &
S Q¢ 1 m, ing phosphatase, total and direct bilirubin,
& % @ L H totafProtein, cholesterol, glucose,
@ @Q ©© oh@era@ in bfgen, erythrocytes and plasma, protein
Q © ©© N\ > ele@wophgdsis) wgre determined on all dogs twice during the
AN P peyfest goriod sl at 1,2, 3, 4,5, 6, 12, 18, and 24 months.
Urmaly@ 9 Q ina]@s (appearance, colour, sediment, specific gravity,
N % @\Vol , p Syprotein, glucose, occult blood, ketones bodies,
\% v @@ nitg¥es, YQbilinogen, bilirubin) were determined on all dogs

1ced§ gthe pre-test period and at 1, 2, 3,4, 5, 6, 12, 18, and

N
&@ %% & @4 m hs.
Gross path VN AL t@mination, all surviving animals were sacrificed for gross
& é\’ ©© Q@ e&ination of abdominal, thoracic, cranial and pelvic cavities.
Organ 4\@; Q Selected organs (adrenals, heart, kidneys, liver, pituitary,
v ©N N testes/ovaries, and thyroid/parathyroids) were weighed.
N @ N o
¢ & T
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Histopathology Histopathological examinations were performed on the following
tissues:
Adrenal, aorta, nasal cavity, brain (3 levels), eye (+ optic ne@z
gallbladder, heart (with coronary vessels), trachea, tongue,
oesophagus, stomach, duodenum, ileum, jejunum, caecu
colon, rectum, kidney, liver, larynx, lung main-stepi®ro
(3 sections), mesenteric lymph node, skd@tal muscle sn
mammary gland, sciatic nerve, spleen%ancreas prt@ ry,
prostate/corpus and X uteri, rrlg%mctlon (bo &marr@gv
salivary gland, spin‘glrd (2 level®, testls/ov ep1 mls

&

thymus, thyrord/&arathyrmd ur bladder

e m oW @
smear and any ¢@er tissues lesions.

& & £
Statistical evaluation NS \ Q \ &@ @@

All statistical analyses compared the treatmégt gro ¢S withrthe &ntroksg@bup@y s€x Meatvbody
weights, mean food consumption, haema ogl@ bl@ em1 armzf@srs @aram s, and
absolute and relative organ weights (ternﬁﬁal sad@iti ere c pa%d by agalysis ce ((

way classification), Bartlett's test for haqudgenejt oﬁ@rlan an t- te%so\ta (for egyal or
unequal variances). Dunnett's mult@% C%ﬁp&rl&% tabc@% W%@ us%% to @; sgnific&@ees of

differences. @ @ @ w\y @’ @ S @ %@

@Ig R@IL];?AN@ISC@@SSI @ @©® KD\

<< @ ©
A. MORTALITY 5 & AN @@
Survival after 104 Week§ Gms noQiffe by é?—-’ treatment and t %@w tr t%)dent related deaths
(one male from the 10 090 ppiy group died 1993 m@‘ts study period; the

S idey ally 1nithe

cause of death was atfibute ic hae orr e) \ N
(putedey s 20 @ L0 & R

B. CLINICAL ER&TI({@ LN

There were no &vert signs of‘\ktoxiazgty an?o ch@%es i Q’ heaﬁ% and behaviour, in physical

exammatmns@wh uld Wattribed ti att@nt (inQxdentzS md]@;S included soft stool/diarrhoea,

©
injection of the sc@a enesis, @erma%tls lgpeciagacrimation xseen both in control and treated

dogs). Ingidence of parfef stgalcov with* gres-elas A‘Z’ ke @t’erlal” or “grey-material” was first
noted one year o@study@y several doggefrom treﬁ&ed gro@)s which higher frequency in the top
dose group (anal of @%cal ple @om &\top dose ma¥® showed that the material was water
insoluble and co 1ne%trace teg&}lbst&@e an@that@e white flakes were constituted from an
unknown substan
\@ o . $ &

N
C.BODY \ﬁIGHT @© S Q 9
There ;v@o significant diffesd ce '%bo @elgbt\%roughout the study between treated and control
dogs, light redugtion iR he body @ht@m was noted at Week 104 in treated dogs when

compgred to contrg[SYsee, Fgble 5= 3
grinan e g &
D. FOOD CONSUMPTI
There was n %eatm&ft—r@ eﬁ@ on r%an food consumption and food efficiency (see Table 5.5-
3). & o &7

X
©©
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Table 5.5- 3: Group mean bw and bw gain and group mean food consumption during the study
period
Controls 10 000 ppm 20 000 ppm 40 000 ppf® S
M | F M F M | F M | F g
G D)
Group mean bw (kg) Q @ A
Pre-test 7.5¢1.54 | 6.4+0.95 | 7.2£1.42 | 6.8+0.97 | 6.7:0.77 | 6.2+@p2 | 7.740.70% 6.6:83%
Week 104 [12.743.24 [ 11.3+3.61 | 12.741.61 | 11.4+2.77 | 11.2+1.80 | 108¢2.04 | 12. 74§‘9 10853 4%,
Y
0,
fochange from | o3 | 766 | wen1 | +6780 +e12 [Sie61 | 36do o
pre-test [R@ OIS 'y
Group mean food consumption (g/kg bw/day) & ©) so\\q@ m@ @9 o D
g/kg bw/day 327 288 360 @ 3@ | 307 .Y 3540 |¢p 277
% of controls +10.1  HO1.0 40 @f 6o R | O%3 ¢ -
. @S YRR
<) N %@ @b AN LY
E. OPHTHALMOSCOPIC EXAMINATI N & CS
No test-substance related effect was record%d on Q@mhal oglgamlﬁiong ©§ @% @} °
S 0O
F. HAEMATOLOGY AND CLINIGAY. C MIS®QY o S Qg &
No treatment related changes were ?ed elth ex@the %mat@gica@hd 1cal c@mistry
parameters among the various groups; a fegysigris{icant Bhanges ere@[ed so¢ Takle's. 5%@'
e in haematological parameters:SQoragic statggicallyigni fron€gontris values were

seen in the various dose gr@ps atwariod®inte
and methaemoglobin, a%%

consistent trend occurrgd.
in some biochemical’garam

@ @

ers: stéfistic @
I\ f s

protein in femal here®¥as @0 sgght b
males for the 1&s] 18- %gnd 24%0nt

t difere
s fré@n er&%ocyt@ou

SO 1n\fema®s fo& segm%r?l%d ng oph@ hO%/ever

\@

r“\

G

9

HbKHct Ptl counts
£9 dose and time

%en Rvarious intervals for

sigify 1cant@hangé§owe
glucose, ALT, AST{%LDH@ d pé&gssiuin an@for urea, ‘[%ﬂ and &ect bilirubin and total
on x@ent re@lctlo@ n tot@$protem in the top dose
bu &gnlfl@nt reduction in blood urea

ntervals sli
% of these %%ge%u curtdy cong@tentl®ver study period or in both

in the top d
sexes, no a ted E%i@;hd ag n%w1th§ hlst%pathologlcal corroborate and
thereforec uld be a@rlbu%d to tre ent@ @ © %@

S ¥ o

Table 54@4.

M@n hae@gtolog@f a@qblocl@chal

§ A
“alues (@D) after 24 months of treatment

Parameter RO Qules o 2 Females

o@ﬁ Iéo 000¢«§% |2,ew00 p@“ﬁo 000 ppm© 0ppm [ 10000 ppm | 20 000 ppm [ 40 000 ppm
Haematological v;ljucs Q @J \ A (%
Erythrocytes
(10%emm) @6&0.7@ %@toiﬁi\\ 7.0@0.29 \683_@5 6.94+1.08 | 7.01£043 | 6.47+0.52 | 7.10+0.51
Haemoglob&ﬁx % ﬁ? .

15.5+1.31 17.6% * 440 6$§9H 14 16.1£2.21 16.5+0.79 15.4£1.10 16.9£0.55
(2/L) L Py | @ é\@ S
Haematocrit )
. 49.3+ & 5@3.98 52.1&1°31 51.6+2.93 51.3+£6.74 52.442.42 49.343.28 52.942.25
%) RS Sy 2 e
WBC
(10%/cmm) 12@122.71 Q%O%@b @.lil{{.{ﬁ\g 10.842.33 12.444.52 10£2.30 12.1+4.84 10.0£0.62
Segmented : . i
neutrophils% §7i5§% 4.4 6?@}.1 67+5.4 66%10.1 61£8.2 70+5.8 6519.6
Ptl N O N ,
(10*/canA@ 15@%2.9 @289%@ 3914520 | 313+68.7 | 414£101.6 | 386+113.5 | 403+39.5 | 3654783

@ e T
N

&
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Parameter Males Females
0ppm | 10 000ppm | 20 000 ppm | 40 000 ppm | 0 ppm | 10 000 ppm | 20 000 ppm | 40 000 ppm
Biochemical values
Glucose . ©
(mg/100 mLy | 103114 107+6.2 104£12.4 | 117449 10247.2 10447.8 106145 @‘fms@
Urea
(mg/100 mLy | 138387 | 1474399 | 1605162 | 1354262 | 16,1430 13.1@ l4.2i2.{§@ 1 1@52 g
Alkaline Ke °
phosphatase 73+16.7 67+24.9 70433.5 60+27.5 90+47.7 @gzm 5@6 @anﬂ@g
(U/L) _ R RS
ALT (Sigma +. + + + b + + + =+ @
UL 18+4.2 1648.3 1842.6 1545.3%~ 15_5.5QQ 15433 ®3§ é\\a@_ét.l
AST ® N
(UL 19+8.1 2249.0 27+4.7 zs@m 25i}(§§5 20¢8.;1© 26R0.0 . D" 2743
LDH 2 N
j
(B-BUmL) | 3552114 | 2472438 | 2212500 | off2752 | 3374290.1 @ 313:R4 Qlo=368;8 @i?ﬂ.l
Tot. bilirubin ; o RS A N
0.540.29 0.4+0.19 0.4+0.25 042608 | .5:0,% +0.3 0.4%9.20 0.5+0.16
(mg/100 mL) ) Q &\9 é @&g,g @:§ - < 6
Cholesterol N 3
(mg/lomLy | 1563437 | 153%119 lSSiJ%Z @%ﬂ}.@ 208Y71.6 17599 @66i2<@’ @ﬁ&(}
Total protein \ © ) ~J §
6.8410.53 | 6.56£0.09 | 6£3%0.49 [ 6.194@35* |&6.53+ 5349+0.1 $0.53 6.25+0.34
@100m) | ° w@ N G o N \i}@ o o1 ¢ s
Potassium N j§' @J
(aEqL) 506031 | 49015 ) @.0&(@ oﬁiOQA\\y &3@22%5 524007 2608y | 534023
* p<0.05 R % & S @w N o’ \
& ST e 8«
G. URINALYSIS S @ 9

S
S N *
H. PATHOLOG DN g & @ S )
There were neithi@ss tr@me@elat@ ﬁnd§s no&?tatlstl@lly &nlﬁ%ﬁt organ weight changes

at terminal sacrifi

%
There were no significant (%W?érelges no § in U@aalym@paramgers@s any\c%se gByup.
<&

Histopathologic t-refated ch%lge Were @ne(@ the @tes 4‘“ Pthe kidney:
e In the te t@, do @ d degaserati @y ch@@es (sresencSf spé%matocytlc and/or spermatidic
giant cell en of e sé%umfe@us tudniles) @ere sé&n in 2/6 and 6/6 males from the

20 000€and 40 OOO pm 250 0 ect@ly 1fQhe %) 000 éy%fn males, lesions were focal and
inve®d one or h&gh g ds Were grad® as_tave 1\severlty, in the 40 000 ppm males,
lesions were @mm& S focal 0 ulti al in %ﬂstrl tion, bilateral and also graded as trace
in severity; m@tloﬁ&scaﬂt@mou& ularé%brls and/or absence of spermatozoa were noted
in the epldld@mdalcﬂ%lcts @%‘n 0 OGQpp males,

e In the kiggey fr %mal@ an@expl@ ed yght increase in the incidence and relative
severity“Qf the@iat & 0&%mn§vacu r tupylar lesion was seen among the 20 000 and
40 00Qppm groups: e in ere®/o; 4@ 6/6 and 6/6 among the control; 10 000; 20 000
and, 00 ppm, fé’@lales@roups @esp@v d AYid lesions were graded as trace in severity in the
controls and 10@0 p gro@s in @@ntras trace to mild among all except 1 female from the

@000 and 407900 p§ ro»gp

%% & § HQCONCLUSION

@
RMS conglusio T he sf@ht r ction®f bw gain in treated dogs was not reflected in variations in the

mean or i@Tfood consu@ption and should not be attributed to test substance. The presence of
unkngten gre& in% ol was not corroborated by any pathological change in the intestinal tract
an &as a&bute@to agossible interaction of test substance with diet components. The testicular

ges ®ith graded severity seen in the 20 000 and 40 000 ppm groups indicated a test-substance-
related@ftect. The NOAEL in this 2-year chronic toxicity study was 10 000 ppm and was equivalent to
an average daily intake of 309 and 288 mg/kg bw/d of test substance in the males and females,
respectively.
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Report: KCA 5502 I . (951 M-159267-01-1
Title: Fosetyl-Al: 24-month carcinogenicity study in mice Volume 1 of 4
Report No.: R000750 -
Document No.: M-159267-01-1 @ Qb
Guideline(s): not specified N 93
Guideline deviation(s):  not applicable S @® @
GLP/GEP: yes @@ AN Q
SIS
I. MATERIALS AND METHODS v\% N Q § %@
N NS @

Groups of 60 male and female CD-1 mice (4-week ol% received tyl—Al (ba@ D @6, u@lty
969 g/kg) in the diet at concentration of 2500, 10 OO&nd 20 000 or the firged9 w dos&

level was increased to 30 000 ppm thereafter unt% eek 104. le%m congy gr&up rec@ved 1)
R

Q)

basal diet alone. N

Stability, homogeneity and concentrations in the d 1et were d &peno@call@wm g@
Animals were observed at least twice dal%for @rhl ojri‘%llt i@r for clinigal signs
throughout the study. Body weights and food sum ded kl@%url he @rﬂ
13 weeks and once every 2 weeks thereal{gR

Interim haematological tests were pghformgd in @aan /se@ose after @mom@s of &mg
Haematology, blood chemistry and ut@aly, fswereRondugled in anir@ﬁ’s at @ the stady.

All animals were subjected to a g@@ patpplogkexaming on\ pr@}late @@ans re T§§@plc—3d and

preserved for histopathological ev&uati S @ @ N
ot @ P S ©© S
S %ESU@I‘S AN@ DI§€US @0 S

N & Ko 2 2
Stability and concentra‘&&%’) of fo@etyl-@g? ‘§ dlegwere@athln%@pcepﬁ@e @es Achieved daily
intakes were calculated as fol@fs (s Tab & 3 (©)
N % @ N Q A 0N
@ N % @) Y
Table 5.5- S: @ean@shleve@ally& tak\ follovw@g a lg@wee&dletar@exposure to fosetyl-Al

. \Meﬁgachleaﬁl dzgl‘%slnt e (mg/k&Nday) ™
Dietary le\@pp/ng% @) Sy o aé? @§T; 2

B0 D3N N @ _409.2°>
39 000 < 146970 D Q167847

A

30 000 @], D 3B2as O N 45499
@ N O

General observalj n o é@ % %@’ S
Mortality and surviygd N) @@? S <& S

Q> QoD 4. T ‘ '
There was @@appa@ t tré@memelateg ortality during the study. There were no differences in
terminal s&vwal betweerSreategand g@trol @?mal ce Table 5.5- 6).

o .

S @ Y
Table 5.5 6 QOvi Qt'\atf ing DN 0d-week diet to fosetyl-Al
aple >.D- 02 vivakrate i S W1 -wee l1etary exposure to 1osetyi-
S Svivahpate ifsats fefoving ¥exp v
parameier O O~ Do@lppm)
Y
& B0 Y 25 | 10000 | 30000

M 1%§ 28/69 /60 | 29/60 | 29/60
Surviva@ Q ! < @
& QFep | 560 [27/60 | 25/60 | 34/60

A o
Clini@l sig é@ @ ) @
N@atm@@ Crelat@ cli@al signs were reported throughout the study.

&
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Body weight
Statistically significant decreases in body weight were occasionally observed in males and females
treated at 30 000 ppm (see Table 5.5- 7). However, as these effects were not dose- nor time-relgted, >

they were not considered toxicologically significant. . Q
@ g
S S
Table 5.5- 7: Group mean bw (g) and food consumption (g/mouse/d) and @difference frém S
controls N
NN
Controls 2500 ppm =, 10 000 Bpm 20900/30-Q08 pppiy
M | F M| K M @& F M & FO &@
Body weight (g & difference with controls in %) & O %, ©© m@ Q)
38452 | K5+4.9 | 38EP3 | 35454 ] 37+ 4.8 +4 6
38+3.7 | 36+64 @ %;3’ §§ S G &
(000047 (:2.8) | ~(0.00) @ (2. L6 ¢ @
Food consumption (g/mouse/d & difference Wi& contr@@lyin "/@@ % %0\\”«@’ A\Q“ oY R,
ES) @5 2 & 054 @ &2 53
5.1 5.5 ' (S S SR
gg) 0), B (5. @ R0 [Tra | @0 L3¢
(§]

S ) L O
\ @} &S
Food consumption @\9 @”\9
Occasional statistically significant d@ ea 1n fo@ co@mpt Qob
r&v ]

7
Sy

v
<
1@1ale@9treated at

d
& abh@@d, ndue of these

30 000 ppm (see Table 5.5- 7). &dwever, as _no o dos -relat tre
effects were considered blologl@lly a&g@om glc mg@ba ®© N
T @ o
Haematology, clinical chenflsistrw&urlna& %s Q S N &
Haematology 9 O @Q @ @ \ v\?
Statistically significant %ha S il% seve 010§ 43E;ramet&fs (r@ulocy‘te, segmented
© different dose levels

7

neutrophil and lymp@ ntsywere occasi ly dbserve@h bdth sexésa
and sampling timg& However, theffe&ﬁ wely not@iose- K tlm%-related they were not

considered toxicofppicalgysigm{icant. %y \ \© § @& @@
SRS S @ > O
Clinical cheristry @%\’ o
es observed ¥ any of the parameters examined

\

No statlstlc%ly or l@logl&ly S?gmﬁ t ch
(SGPT T alkahn@hos@ﬁase@l\!

uco c okg rol§1 total protein).

Urinalysns w\a & Ry
No statistically si 1ﬂc%t ch@es 119@1’16 i%ry p@wer@observed in both sexes at the end of the

treatment period. < N
Q @ @ \© \@ @@j
Gross pathology and hlﬁmat@hgv é\“: @g@ @

Gross p logy Y
Macrostopic exarm@gon dldgot &Veal ag@:on@und related changes.
N
Hi %% @ 7 Q S
istopathology (AN Q
Hlstopathologl@al“exammatl did rev@treatment-related non-neoplastic or neoplastic changes in

both sexes @\ ({7:% . Thesgype and Incidence of findings were representative of the pathology
that woul ed f 10%:0n51 g¥ing the age, sex and strain.

§ @ % @© I1I. CONCLUSION
N @ @ o v
R@ co@sion:@lilo @a‘tment related effects were seen in this study; the NOEL was therefore

30 OOO@m, i.e., 3956 and 4549 mg/kg bw in males and females, respectively.
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Report: KCA 5.5/03 N ; 19381; M-249664-02-1
Title: Chronic toxicity (2 year) and carcinogenicity study in rats Volume 1 of 5 Fosetyl-Al
(LS-74783) .
Report No.: R000702 & &
Document No.: M-249664-02-1 N
Guideline(s): not specified S @® S
Guideline deviation(s):  not applicable @ N S
GLP/GEP: yes N
@ G &
Report: KCA 5508 N ; 1933; §234109-01-1e_ % QS
Title: Addendum to the final report Chro% toxicity (2 @) carcmogeguty t@ in @ &
Fosetyl-Al (LS 74-783) & ® % @ O
Report No.: 043209 @ & Q @© >
Document No.: M-234109-01-1 RV e & & &
Guideline(s): not specified 99) N . \
ideline(s: ! A I \ ULV
Guideline deviation(s):  not applicable % & N 'y % N R,
GLP/GEP: no o @ &N A & S
$ & © o @% £
Report: KCA 5.5/09 J1983, M-159736-0] & @
Title: Addendum Fos @ Chragic toxgity (2 ‘year) a@arcin@genic' tudy
in rats K N D% g}ﬁ @ SN
Report No.: R001010 NS L S & o
Document No.: M-159736691-1 S o O NN
cument 1 : o & O S S O N
Guideline(s): not specifie w e S @ & @ Q
Guideline deviation(s):  not a abley @ & @Q @ é
GLP/GEP: no v (& § @ & @9 © o
% S
Al MA@ER@S @JD h@fﬂoﬁs S
AN @

Groups of 80 male fem@é w@nh @D r@ag t re orted & to %40 g) received fosetyl-Al
(batch DA67, purigy°997 ¢%kg a @)Aé{é ugity 995§m e digt at caggentration of 2000, 8000 or
30 000 ppm for {94 D&lng @&e ﬁrst% Ee %fose —aigmur&‘@osetyl -Al) was administered
at 40 000 pp%@l T, gigyn to @F ob e atlg%wf stadping ¢ abdomen and urine red coloration,
the dose leyel was @uce&roméjo 00 to 30 1@, erea r. A Stmilar control group received the
basal dietaltne. Ko o

Stablhygﬁomogeneit@%ld cQy entrﬁns were d@mn@ perl@ically during the study.

Animals were obggxyed t\leastv\t,che 1ly for m rbldlty%\nortahty and daily for clinical signs
throughout the st Body wejghts an&food@onsm@‘uor@vere weekly recorded and food efficiency
ratios were calaﬁ@ted % QS

Ophthalmoscd@ic exAshinatns wg@ con@mted@ all &nmals once prior to the first administration
and after 3, [X¥and 2 (@s queatm \t
Haemato , blood chemistrgy @ Wegg conducted in 20 males and females from each
treated-@Oup after 3; 6,@I2 l%nd 24 mon& inistration.

At th& end of the §@dy, a&% ann@ls w@ ted to a gross pathology examination. Appropriate
orgius were Welghted a@res@wed fo‘@ust@ologlcal examination.

§ @ESG%TS AND DISCUSSION

During t]@ﬁrst @mon@’of t@tmenﬁcmal levels of fosetyl-Al in the diet exceeded in some cases
the non@qal t \- ¢ e of OO ppm. However, as the achieved concentrations were larger than the
expe do$ b% sexgs, they were not considered to prejudice the scientific validity of the study.

we or@ard@the diet preparation procedure was modified and the dose levels were
mail at reasonable approximation of the theoretical doses (see Table 5.5- 8).

@
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Table 5.5- 8: Concentration of fosetyl-Al in the diet during the first 39 weeks of treatment
Dose level ( ) Concentration found after analysis
ose leve m ¢
e Week 1 | Week 13 | Week 26 | Week 39 & Q@
2000 Male 1798 1899 1963 1807 @ g
Female 1827 2174 1904 1887 @b &@ ©)
8000 Male 11734 10530 8390 8829 O\Q
Female 7624 8531 9900 7768 % § § <)
40 000 — Male 49 842 36 645 39111 (%29 701 &% 34\7\ \°\ é\’ @
30 000 Female 44 720 40 968 52440 X 30 047 Q@ @@ NS y\g@ &
EY © L @ & O
After 104 weeks of treatment, mean achieved dailyNntakes were R culgted asdoTlowg (see Table i@’
9): o N .Y R 9O o @
TS ® D L S
@ % L S %
Table 5.5- 9: Mean achieved daily mtak@foll ihg a@%-we@ dlet@ expdiiire éfosetyl&@l %
Mean ach@%d dmlir 1nt%ke (m&ékg/day% a @? @
Dose level (ppm) X §
Mgy N @ |, Yemalg) ?1\\ N é&a S
2000 4 1 ©
F o rew o e,
8000 Q348 S0 O ¢ @@ Y
T O © S
30 000 o, 13@@ @ | @978%& D ®@ “
AN YN @ @) @

General observation e & § & 908 5

Clinical signs © @© g N

Animals dosed at 40 OOO pp &epla g ur1§ d c&horatigyr an urlne sﬁkﬂmn the abdomen within
the first 2 weeks of atm% Foﬂpw ctl&ﬁxof d@mg u~ m 4N 0 to 30 000 ppm, no
treatment-related c@cal igns W§ £d theXeafted

> @ O o \\ N é@ @ @
Mortality and@’r
Though not e-re ng L@/lval @es \%re sh@[ly l@@er i tre@ed groups when compared with
respectlve ggntrol gro ps (see T@@le S. %IO) @ @7
& @@» @7 @ @ S
Table 5 @ 10: {%%mma& % m&}ahty@d smlval g[r\'\ates at geek 104
N C(mtr;ig Z{]@’ ppm™> By 8000 ppm 30 000 ppm
“MakQ® ales. " Mades ;@nale > Males Females Males Females
No. survivi 3 Su3/86 8%0 ] 737/80 | 29/80 40/80 35/80 40/80
no. initiated ég <Q “é 9 %
No. of rags,) NN S 1 (w-5) |1 (pre-test)] 1 (w-4) | 1 (w-2)
replace@ 2 R J,@ S 1 (w-3)
AN AN @
ES . R N
Body: weight § @\ R §

Slight reductioggjn body weight we @Nlthln the first 2 weeks in animals treated at 40 000 ppm
(-12 and —9%Sn m\a{%“an malgg; respectively) while no treatment-related effects were observed at
the end of s 'studyXsee Tdble &5- 11

G O &
Food c@su n\; lon
Shgk& edu % $’ od i%@nsumptlon were noted within the first 2 weeks in animals treated at

4@ ﬁwmle set@Al induced no changes in food consumption and efficiency thereafter (see
Table

‘?5@
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Table 5.5- 11: Body weights and food consumption noted in rats following a 104-week dietary
exposure to fosetyl-Al
2.° @
Controls 2000 ppm 8000 ppm 30 000 ppnky> IS
Males Females Males | Females Males | Females o| ~ Males | F@ales
Body weight (g & difference with controls in %) N &@ ©@
748+ 112.8 | 497+103.4 [ 6881033 | 5461107 | 758 +128, %] 443 3INY1.1
Week 104 729 + 121 486 £ 109.7 (+2.6) (+2.3) (-5.6) (‘H%) (+4. OQQ @?8) 2
Food consumption (g/d) ©) & % S Q
Week 1-13 | 27.142.69 | 18.9+0.81 | 26.742.56 | 18.8+0.84X] 26.3+2.46 @%@1.01 2@%3.07<@18.8%\§’2 é
D
Week 14-26 | 28.2+1.23 | 19.7+1.12 | 2.72+1.23 20.1%?4 27.1i1.3& P 19.6:1.21 @.Sil.Q 19@}1.01
Week 27-39 | 28.6+1.02 | 20.540.76 [27.241.13**| 2062090 [27.31.05R*| 2g.4+1.00&] 2842109 | 200+1.43%
Week -40-52 | 26.7+0.54 | 19.3+0.80 [25.6+0.90%* | %&1+0.69- 25.73972%% %.Si%6 2@;\%0.8% @19.7&6
Week 53-65 | 28.8+1.05 | 21.3+1.26 [27.3+0.85*8f 2171636 [27:0r1 255 20.9¢J43 |QF3+0%9 | 208147
N @
Week 66-78 | 27.810.86 | 21.6+1.00 [26.4+0.72%¥] 2%@Y13f®.6iof(@* 2057108 P27.840.90 | 205194
Week 7991 | 27.84090 | 22.741.03 | 26.8:4QT%* | -229+0.9 T26.4:090* [£22.6+1&> | 27.00.94 4 zz§l
Week 92-104| 27.041.04 | 23.840.90 | 275%0.75. [ 02.8+@)5 [248¥2.0685p 23.120.98 |¥6+1x7 | 218108
Test substance consumption (mg/kg/d(}\\Q K é\’ gy < &2 K
] i N N 7
Week 1 @ 256@' @\255@ ) J@ 10195 8962 5210
Week 2 ! -] BB 42 2 53 & A |of5794>| 47814
Week 3 - SERNCNE 76%° | 328 298% | 3182
Week 4 0 T 120 [ N7 @] 6% 6469 %@444 2907
Week 52 NS G 10 [ o889 ] I 1104 1549
Week 104 0 3 §$ f’)) 70 © %@? JO 258, [, 316, & 1222 1354
Mean (w1- N S X Q S
I [ 17 @48 450 1372 1786
N
104) @§y S &@; N RS @
*p <0.05; ** p< 0 N & %
& food consump@@ for @»d periQ ; ¢ f(@l con%@ptlo@! @nod §
Y
@’
Ophtha @%oglcal eX inatj @’ Q@ \@7
No spe&fic eye altera@z)ns W& seen a%exam®atlon%me \©
NN S
Haematology, clinical ahemis ur %l si @’ @
Haematology @ @
Statisticallylﬁ@[ €s *4Q sewer ha&@ato o@cjal parameters (erythrocyte, leucocyte and
platelet cqunis, haemoglpbin em @:rlt oth in time, percentage of reticulocyte) were
occasio@ observed 1 bot @xes le 5.5%J2). However, as these effects were not dose- and
time-refated, they w@ not cottsidered to& og@ly mgmﬁcant
37\7 @ o @ Q @
Clinical chemlstry 3 >

Statistically sigpificant cha
protein, bilir

sexes (see
consider

>
&
&

i, (ot

le si\.\ﬁ- 1
xi@ogic@y si

&
ke
S

©

&
pro,

9

blochemical parameters (glucose, SGPT, SGOT, total

Qever,
, sodiim and Potassium electrolytes) were occasionally observed in both

owgever, " ese effects were not dose- and time-related, they were not

<

Y

o

&

1cant.
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Table 5.5- 12: Mean haematological and biochemical values (£SD) at 24 months treatment period
Males Females N
Parameter QS
Controls | 2000 ppm | 8000 ppm |30 000 ppm| Controls | 2000 ppm| 8000 ppmiﬁﬁoof(é@m
Haematological values @ @@) A
Erythrocytes S % % 2
- 6.41+0.86 | 6.57+0.90 | 5.80+1.63 | 6.50+£0.62 | 5.97+1.09 | 6.16%0.70 | 6.07£0.81 Q 5+0.97
(10%/cmm) N S
H lobi R : 9y -
ACMOLIONM 1 14.421.99 | 14.642.03 [12.443.56% | 14741 | 1452464 1474180 {PeLe 1385%.03
(g/L) N Y O o |, @Y
Haematocrit . Y “ N
O 4135536 | 4274574 | 37.0610.8 | 4385417 | 4134881 | 4295588 42@.92@§3.1%@7
(%) & Q . ol @
WBC 7 <7
9.9+4.8 | 10.5+2.91 13.6i8.17<§§5.3i4.19 @,m@@ 50352 (X 5197 @ﬂ%
(10%/cmm) . o w Y AR B
Segmented @ A @’\7 5
+9. c144 | 470179% | S15.6> a2 Y0188 | a16d | 504438
neutrophils % 33494 | 40+14.4 % @ Q@ o ~ @Q /@3% <c°1
% U
PTT (s) 13£0.6 | 14£0.6%* | 43%0.9% @08 &613 3 \Qjco.%\a 1R0.7 Q§2ﬂ).7**
D@ S é = . % Q S
Ptl (10%/cmm) | 839497.1 805i135§§ 810@538.2:4704: 108 *+ @@12@ 67&@908 &Sﬂg@g 571+£102.2
@ €5 fJ 2 Q} &((3 @ °
Reticulocytes
2 2.2+1.2 2 84, 3.6+4. 1620.514Y 2.09781 8+ @ 0+£1.40 | 2.0£1.69
(10°/cmm) g &@i & f§ ]& @‘ ] & é\
Biochemical values % A& ®§ @ w § \ 2 1\7@
Gl s &
— 107+16.8 Y 1203(8.7 119i§ 1@%124@Q 98+11.9 M3ﬁ§ 1034248 | 88+23.1
(mg/100 mL) 5, g S - A o]
U o AN S
- 19.2880.8 16.31@ 337.4%%2@@9.05 2l 1. o+29 éﬁill.‘) 12.8+14.8 | 12.343.83
(mg/100 mL) N g 0 7, . &
Total protein < N N N
/ . @or@ 610,58 6.4&@82**&.11(@6 @0.65 7.240.78 | 7.4£0.86 | 7.6:+0.70*
(g/100 mL) N S - \@? @)@ ® @
Alk. phos.
- °\@ 80£32.2%,| 108%80.8* @%0i2(§8 éli29%@ 6%@.4 47+21.8 45+21.5 651+38.3
UL s S 4 & o
SGPT RN T E
. 2 B0 | 2&1.& 28486 K\D9+6.73 | 28475 | 26:7.0 | 3241438
(sigma U/L) @@ ~ §§ S %@7 ) >
D e
SGOT (IU/L 134+ [ §FE57. 135584.6 TE7, 178+46.9 | 165+64.1 | 149+£58.1 | 179+82.9
( ) @ @n@ @ o @ % . & §
Total bilirubj NN 9 (S}
o | 0.540.29 E%.4@25 $0%:06° | 0020 | 041019 | 042028 | 0.520.09% | 0.5:0.13
(mg/100 2 A D )
Cholesterdl N S
1903872 |N67+68% | 136240.2¢ 7 187£55.6 | 148470.9 | 166£67.6 | 144+39.5 | 170£71.5
(1ng/<%nL) R % . @ (é)g)_ @
* p<0.05; ** p<0.01 K& &@ @ @9
& &S
Urinalysis @
F 0110w1 of @singRelbuniRlria was observed in males treated at 8000 and 30 000 ppm.
Howev resence of umin in the urine was also reported in both control and treated animals
at late‘i&samp th@gﬂ indings were not considered toxicologically significant.
&g

&
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Gross pathology, organ weight. histopathology

Gross pathology,

Gross pathological examination revealed the presence of calculi and mineral deposits in the urjgary >
bladder of animals treated at 30 000 ppm as well as mass involving the mucosa wall (see Tab .5§

13). )
o @@ @
S S Q
Table 5.5- 13: Gross pathology findings noted in rats following a 104-wegk dietary expogure t%\
fosetyl-Al %% O 9«
z > A
Mal F NS
Organ (number of i X \)@ em@’ L a\,@ §@
. : Dose (ppm) O  Dosglphm) > o |O
animal examined &)
0 | 2000 | 80004 30000 | &9 20000] 8005 | 30000
URINARY BLADDER (n=80) o0’ & VN O ¢ @
Calculi / mineralisation 0 0 W 0 1.7 @ @ @0 »p 0 v y:?%
Mass 0 I o0 e A |0 P 0] L0 0
> <& )
& Q S S
Organ weights g\% \\ \\ [} = . § %, é@
Statistically significant increases in_@?3olyte, and/é® relafive W@ i liver,

kidney, brain, and thyroid (see Tab@Q.S—cgi ). He@&v’eve@ th@bser@of g O@nt d@)se—related
trend, these changes were not Congered @icol&ically%lev@t. S Q) S %
A

) (ORI
o 2 7 & & & 8§ 9
Table 5.5- 14: Absolute {\;@relame Organ Wilg s S &@ % ®)
Sontr@y < @00 ppiid Q0 @m” % 30000 ppm
Mean Q% SD 2| aan ;)% SDQY  Méan o SI@w Mean | SD
Males A @§ s:'\\f@ ™~ (Q\@ N ) N N
Body Weight (2) & 727 | SW.0aP 120 | W8 673° | 108 753 135.5

Spleen abs. (g) | . O2 V38| 37 -L° .45§ &8 -90.533 137 0.511
% @\).17 8 |02 .8 0% | £02 Y 0.101 0.19 0.088

i Q § N
Liver abs. (g) s 2687 | 438 4%  &D5 GRI@ | 4093 | 2553 | 4741
© rel%| 379 19102| ™ V068, | W3 | 0512 | 344 | 0625
Kidneysadt. (2) <5.30 § 147 | 599 @Q 1, %46 2.426 6.34 1.932
rel % = 0.8 % 029 K088 | 0239 X 0.99 0.427 0.87 0.355
Testes abs. (g) §” 364 @5@0.7?\ TS X 3.48 0.679 3.69 0.589
@ | D51 & 0.8 | 854 & 01 053 | 0121 | 050 | 0.102
Heartabs. (g) @ |O2.1 03 02207 & 2.22 0.355 221 0.348

9 )

el %] 9 N\007Qr 08 | D063 | 034 | 0066 | 03 0.063

Brainal@]g) 23 P 0.287 | +223 «, 0.104 2.28 0.152 2.34 0.192
rel %x100 i, 0.33 X _0.06 Q@).s@\ 0.064 0.35 0.074 0.32 0.057

Adrengls abs. (mg) s_ C§ @20 @ (§ 201.80 101 335 82 16.5
N ENER 8

rel %x100 3.406 1.54 0.564 1.12 0.293

Thyroid abs. (m@" 55 o c@%? @6.00 14 54 14.20 54 16.30
7@@ 37 o 081 0.33 0.83 0.247 0.74 0.243

V7a)
[\
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Controls 2000 ppm 8000 ppm 30 000 ppm
Mean SD Mean SD Mean SD Mean SD
Females fm@
Body Weight (g) 483 111.0 488 102.4 534 107.9 441 5079 o
Spleen abs. (g) 0.99 0.58 0.88 0.554 1.01 0.56> 1.09 ¢720.6
rel % 0.21 0.11 0.18 0.093 0.19 0§8 025 S 0@
Liver abs. (g) 18.56 3.77 17.59 4.699 19.39 4.921 1 @538
rel % 3.92 0.63 3.63 0.654 3.66 %> 0.695 4,06 O 7?}%
Kidneys abs. (g) 3.68 0.56 3.68 0@% 3.68 @1 0.591 ‘*’3 9@ 0.@3
rel %| 0.8 0.21 079 |,0221 | 078 | 0157, 268 ¢
Ovaries abs. (mg) 171 45.30 170 & 60 §§8 1840 15%k QU 35.ly
rel %x100| 038 0.14 0355 0.12 32,4 0. | 036, | 0486
Heart abs. (g) 1.66 0.25 1.63Y 0.228 @7 1.69, @279 @? 1_5&/ 351
rel %| 036 0.08 B84 065 &% 50060 036 | “0.069
Brain abs. (mg) 2.08 0.13 208 oé@ Goo & 0295 @%2.12 5 0.RQF
rel %x100| 045 0.10 L0, 4?4% 2004 s S £V6 0.5 Jo
Adrenals abs. (mg) 160 92¢y B @226 ] & iﬁ\123.3@ 306
rel %x100| 3.44 IR S0 & 2 | 275 @ 24 ﬁ_gs 73521
Thyroid abs. (mg) 41 {0 @, 38N T B ¥ 56 @V @@?4 § 36421 9.2
el %100 087 | V19| 0@ 19 1L® LGowd o | 0201
P . o *H ‘o7 (%] NS4
Significant difference to controls g 5; ip%() 0 l@ Q I @)Q . @ é
Histopathol N L A V-
pathology 2 Q N @ Q N 9
Non neoplastic findings 9 & Q° R © y\’
Upon histopathologic&exam@tlon@on n@plasﬁngh@s whee hrp&ltﬁ tQ t@ urinary tract of both
male and female. & v w\ﬂ N %\ © Q &

Evidence of hypen@sm and 1nf@;ﬂma?§®n of the trassitiontWepit ehum@f the urinary bladder were
observed in ma rea& at 3 %800 ppm S@lar ﬂﬂdlngsﬁe r@orted@ﬂ males treated at 8000 ppm
and females ted 00 pm i le exte@%(se%able § 15)

No treatment hang@s ﬁn%ngs weé% thé@ at 1§€r do$® lev&

QY

D @’ o & ¥
Table 5@ 15: Nc@-neop@tlc fin s&ated irats i&uowmg@ 104-week dietary exposure to

Bl & O

Female

. @ ey . O Dgp® @ Dose (ppm)
eamined Q" O @»0 NEE |@§900@®30000 0 | 2000 | 8000 | 30000

&
0
%
)
7
Ny 2

Organ (number of@ani %
ot

URINARYXBLADDER £=80) SN
KR

Hyperpl&ta o~ 2 Nt |13 0 4 1 6

Inflamgation N SIEEESG & 11 2 4 1 6
v ¢ Q

Neoplastic ﬁnﬂ@gs N Y $

Upon histo og{?%l exgNlinativs, negplastic findings were limited to the male adrenals and urinary
bladder ( a% g@re W@ no evidence of any treatment-related neoplastic changes in
female@ny e lev

O
s@f@@@@@o@
¢ LTS

&
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Table 5.5- 16: Neoplastic lesions (incidence / examined rats)

Males Females
Dose level (ppm) 0 2000 8000 30 000 0 2000 | 8000 @000 D

Liver @
Neoplastic nodules 6/80 12/80 14/81 10/81 15/79 | &3/80 [ 12/8 ]@gb 11481
Neoplastic nodules or 9/80 13/80 14/81 12/81 15/79 KJI3/80 13/&]
carcinoma @ A o
Pancreas % ©) ;Q &
Islet cell carcinoma 3079 | B3/18 | 0/9¢4 3/80 g%w 1179 .1 2178, %
Islet cell carcinoma or adenoma | 3/79 6/78 /7%= 8/80 | @ 3/79¢,] 5@ 1@
Adrenal A © Q
Cortical adenoma 19/80 9/79 @‘81 18/8 &© 24/79 @79 @/80 D 24/@%C
Cortical carcinoma 0/80 3/79 é§)/81 1/8 €579 Q/79 1/80 ©
Cortical adenoma or carcinoma 19/80 12/79 Q' 14/81 NG @4/79 Q'25 25/&5)
Phaeochromocytoma® 5/80 7/7 15/81 @81** 11790 04 ..0%80 h 2/81
Malignant phaeochromocytoma 1/80 0/ 1 \ﬁ 2/81&, 0@ (Zg 9 %/80 1/81
All phaeochromocytoma® 6/80 /79 ”\sl 6/8 ]@ 18/ %@ @‘79 /79 é Oj@ 81
Medullary focal hyperplasia 16/80 7 /79 9/& 7/8 4/79 Q> 5/79 1 §@81
Phaeochromocytoma or 22/80 18/ | 25581 /81 & 75/5 1/80 11/81
hyperplasia {@@ gso\\\ @% 45 © % J@%@ éﬁ Q
Thyroid @) N, Q R \\JJ 0y
C cell adenoma @o Ge T 4 50\’ 380 3@%79@} 10/7§ 1698 | 7/81
C cell carcinoma 0% 3/7@ /80 ¢ 2/§ § M8 | w81
Adenoma or carcinoma @9/8(& 77 80 %@ 8/ 5/ /77 IN14/78 11/81
C cell hyperplasia 1| 14/80 ﬁw 10/81 1@/ /79 el 12/77€ 23/78 12/81
Pituitary 2 Q) @ @ | 9
Adenoma N 29/76 %@ 28§ é/ @2/78*% 53,;@ 9 | 49/79 | 49/80
Carcinoma %, @% 3/7% (@) @ 1/88 /79 @79 0/79 2/80
Combination N o 29/75 26/2\9 2508 /(%‘»4/79@\ 47/79 | 49/79 51/80
Mammary gland S ) @
Adenocarcinoma § 5 \@ N \Q g@ @} 1@ 10/78 | 8/78 14/79
Adenoma ©\ | I8 S| | om | s | o
Flbroadenomab N S O & 2% A@ A 2,30/77 | 46/78 | 40/78 30/79
Urinary bl 7 oy ZIA Q
Transfuon’a%cell carcino %ﬁlﬂ@5 0/7@ QO/SO © 5/%@7 0/76 0/78 0/76 2/79
Transity@ cell papilloy &y 0/7 1077 1/80% 9/1D 0/76 1/78 0/76 1/79
Combination Q\’ &\ Q/W & @9** 0/76 1/78 0/76 3/79
Hyperplasia N @78 ° 2/75‘@7 13/79 0/76 4/78 1/76 6/79
Inflammation & % 4@3/7%@, @1 1/80 Q> 11/79 2/76 4/78 1/76 6/79
Dysplasia K @\? 0/%® @577 D 0/80y|  2/79 1/76 0/78 0/76 2/79
Squamous mé@plasia© @ 098 1/77; \ 080 0/79 1/76 0/78 0/76 2/79

i H1stor1ca1 ntrol incidence @nale@arles r Cl%éjfts at L D: 5.3% (range: 0-10%; B EEN 983; Addendum
to the fi port Chronlo@xwl ear) @Tcmo@mcny‘, s{%vdy in rats Fosetyl-Al (LS 74-783); M-234109-01-1)

Q

In tgt\\\,adrenal meidgl la @15‘%@@ mf%‘ica@ncreases in the incidence of pheochromocytoma was
observed in males trea@ at @0 30,600 ppm (18/81 at 30 000 ppm and 16/81 at 8000 ppm
compared to @' in tl&e coggpol gegy p@OS) As illustrated in Table 5.5- 17, this mainly resulted
from an ing@ e n er Giﬁaben tumours while the incidence of carcinoma was similar in
both contr and #eated up n add@ion, the incidence of adrenal medullary hyperplasia in treated
animals am§ﬁ th&Q ge as in control animals (see Table 5.5- 17).
Taking_thto ﬁoun at ad@loma and hyperplasia are both proliferative lesions and considering the
abs e of @vioygcell a changes between them and the subsequent difficulty in diagnosis, the

these two 10ns were combined to run a statistical analysis. Interestingly, there was no
mgmﬁ@t difference between control and treated animals for the combined lesions (see Table 5.5-
17).
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However, in order to eliminate any observer bias and further clarify these results, a blinded re-
examination of the adrenal slides was performed by a consulting pathologist (|G-
1985; Pathology report: Fosetyl-Al - A blinded histopathologic evaluation of adrenal tissue fro >
year study in rats; M-165085-01-2) and all the data were reviewed and summarised by a patholdgist &
expert (. _1984: Fosetyl-Al: A blinded histopathologic evaluation of.adrenal tissuegfrom

two year rat study; M-163455-01-1). @Q &@ ©)

In contrast to the first diagnosis, the blinded re-examination of adrend®slides rf&ted s@ar

incidences of hyperplasia and adenoma in both control and treated animald\ In additio tical
analysis did not reveal any significant dose-related i incregys; in any adre@%&’l medulla L&gﬁons fsgC Ta@' o
5.5-17). @

According to the results provided by the blinded reyiew, it was QJQ with th%ﬂtho@? exQOt toé
conclude that despite the administration of very ggh dose le@ (greater tk2n the @“
1000 mg/kg/day) for 104 weeks, fosetyl-Al d1 produce any ca ) oge@ eff@ﬁ n the adr@sﬁl
medulla of rats. Q7

. \
& © @ é% % @ \ RS
Q @ N & @7
Table 5.5-17: Neoplastic findings noted in the@ren@ﬂedu@@)f ma@ rats fo low@ a lg@'eek& °

dietary exposure to fosgy -Aky, N @

_< 5

@ SMale @ .S G >

Organ - Pathologist @% QO\\ﬁose (@’m) N @?}?’ § @ @Q @©
A [ Q000 D 8000~ ] 3900 |DS @Q NS
Adrenal medullary - initial patholﬁéyr it 9 A@ @\J 9) ©@ ©© S
Combined (A+C) o680~ 7Y @’812@3/8& S &
Adenoma (A) w] 980" [ B0 | ISRl T 168PF | & o S
Carcinoma (C) o | &30 SVe B0 281  ° .9
Hyperplasia (H) N 16/80 9 1 $ 1981 |a9/81 $ @3’%
All combined (A+C+H), 22/ | 100 [x%81 O 2781 - Q
Adrenal medullary -@nded@’athq&y reyiew D é K\
Combined (A+C) & & &8 L5574 199 | @19 @
Adenoma(d) N O [Sed™Y W [ 02 §N2601%]
Carcinoma (Q) ° O 0 | g4 [S07a | o |
Hyperplasia (© @S T 19978 ['N4/74¢) 13@%} @9 @
All combingg (A+C+H) @1/78§% 19/%> 22/79qv
Significan ifferent from gQ¥trol:g atistical analygig was entechqnly for the first diagnosis)
A o R

In the urinary bla@ s@%strc sig cant&}cre&%@s n th& incidence of transitional cell papilloma
and carcinoma v%} %rve male@\trea e®at 30900 M (14/79 compared to 1/78 in the control
group, p<0.05 111@ T@;% 5. 5\ 8, -’ft resg¥Rd from an increase in the number of both

papilloma aggharciy Qa
In order to elminate any@ se é@n
formatio, blinded gg-exapthatio@yof urimégy bladder slides was initiated by a consulting
patholo ﬂ 5 Patho § - Fosetyl-Al - Blinded histopathologic evaluation
of kidney & urinagy “bla tlss@ fra t year study in rats; M-165088-01-2) and all the data
werdreviewed and sum@arls@by a sul®1g pathologist expert (_ 1985; Fosetyl-Al: A
blinded hlstopa@aloglc evalyitio d bladder tissues from a two year rat study; M-163457-
grlmlr)larl t \ i

y e frst di osrs%hrgh cidences of urinary bladder adenoma and carcinoma were
noted m les ated@t 30890 ppm (see Table 5.5- 18). In addition, hyperplasia of the mucosal

ransitidnal cg \t wa lso reQorted in males and females treated at the top dose level.
A:ézgngl onclsﬁeled that following the administration of high dose level (greater than the

dt @am ght into the underlying mechanism of tumour

dos @@f 1000 mg/@day) for 104 weeks, fosetyl-Al increased the incidence of urinary bladder

tumou@l male rats.
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Table 5.5- 18: Neoplastic findings noted in the urinary bladder of rats following a 104-week dietary
exposure to fosetyl-Al
Male @o
Organ Dose (ppm) ° §
0 [ 2000 [ 8000 [ 30000 > @
Urinary bladder- first pathologist @Q & ©®
Adenoma (A) 0/78 1/80 1/81 OlOK IS ‘N
Carcinoma (C) 1/78 0/80 0/81 5/79 % Q @§ <
Combined (A+C) 1/78 1/80 1/81 C4) 14/79* {*’ %\ N é\”
Hyperplasia (H) na na na Y na @ Q) Q\ v\g@ @
Urinary bladder- blinded pathology review & 3Q y\g@ V L Q)
Adenoma (A) 1/78 1/80 @r1 5/79[(\& Q) Q ®© é
Carcinoma (C) 2/78 2/80 081 16/719°| &° @ ©& &
Combined (A+C) 3/78 3/80 ¥ 2/81 279 @ > N Ys@ @@
Hyperplasia (H) 5/78 78 | sef | 979, %, @6 N %o
Significantly different from control; * p<0.05 (stdtlstlc@m 11&1@&&5 @ntud@y fo é’?"r‘ first @rgnosgs) % .
na: data not available % @ @ Q @7 N
SO

@}m @)N%SION© S & &8
v <

RMS conclusion: Dietary admmm@%ﬂon% up°te and ‘ﬁ%lud%{g@w @ pprdf f§ (%o rats for
up to 24 months induced statlstlc%y siggificagy high®y mm@ce o©hyped as1a@nd négplasia in the
urinary transitional epithelium @ higltdose 11@16% se fl@més@uld b rel to the irritant effect
of calculi and mineral d@]%slts o theQurinary bladd osa@The increas®) incidence of
phaeochromocytoma in males ff; @OO @%ﬂ 30 @30 ppm gr@@q W @%n ugglear toxicological
significance since prolifegative leqlons@‘the 1ena1§med occiiwed i ﬁ’ n@% including controls
and the excess was {0 lon@ &g@@ﬂcan@;vhelonlbi@ng hyperplasia ar@phaeochlomocytoma
(diagnosis differentjz®on bd@ee pergipsia ne@@sm S adrgyul m&ﬁ%lla was disputed). The

NOAEL in this study is 8000 pp® 1. Qquivalent megfachigved ingke of 348 and 450 mg test
substance/kg bw@y 11\@&]68 QN fem Kl"es &\pecm@ y 2@ & r@
@
@ @ S e& @ §

fosety 19 M-2 64- 02 1) &ith s op\pheochromocytoma.

MPI Re arch the ra eaggah lab m oryc has eme from the International Research and
Development Co réx?atlon%l hasQ mp a 11 f 14 studies that had been conducted by IRDC
in the CD rat (b

%ﬂes er @oratéges) gtwee 75 and 1985.

ANSES ba@requested Fe submissio hlst@ﬂcal c@trol@ata r@vant for the 2-year rat study with

Report: QO &5 5 1 9 01-1
Title % or1 ont 1 neop@stlc and husbandry data in sprague dawley rat, 2 year
@’ @tudl 977-®85) §MPI Research (former International Research and
S Deyelopm tCorp ion
Report No.: 4009‘@ -1
Doctiment No.: @6 @—01 IQ §
Guideline(s):  @,* none <& S

Guideline de@gon(s),%“ n(ﬁ § Q

GLP/GEP:
N OIS @

N} - :
In malegontr ts, emg@eochromocytoma had an incidence of 86/1049 (8.2%) with a range of
0.0 t9°23.99 ikewise, malignant pheochromocytoma had an incidence of 2/1049 (0.2%) with a

of to 3%%. @the fosetyl-Al study, benign pheochromocytoma was diagnosed in 16/81
(198% -dose males, whereas malignant pheochromocytoma was seen in 2/81 (2.5%) of high-
dose es (see Table 5.5- 19). Therefore, the incidence of both benign and malignant
pheochromocytoma falls within the range of incidences observed in contemporary studies conducted
by the same laboratory in the same strain of rats.
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Table 5.5- 19: Historical control data for pheochromocytoma in male CD rats
Study Year Control Interval used Adrenal medulla .
group Total |Pheochromo- | Pheoc 0- @@
number cytoma, cytema, @gp
examined d§nign mﬁ?a@@
% fl
A 1975-1977 C-1 NA 72 0 |0.0% [0 |90%
B 1976-1978 C-1 12 months to 49 «J)4 82% Y . P0.0%,
termination N 2 NS
C 1978-1980 C-1 NA e | 5 [188% [0 [ 0.0% |«
D 1978-1980 C-1 12 months to ) 2 h41% i’o @.0%&3
terminaon $ D D
& Q & < @
E 1979-1981 C-1 NA QD 652 | [18% | o | 08%
E 1979-1981 C2 NAY o 68 gl |N5% [« 0 [|-00%
F 1979-1981 C-1 INA O ] 50 L2 K0% P 0 [N.0%
F 1979-1981 2 NA « © & | @50 &Y 349 6.0% | 0o\ 0.0%
G 1980-1982 C-1_= [0 to®rmigdédn [ i‘% & | 239% 0%
G 1980-1982 C2 v [8totermination Of 83 |[U [«25% | 2 |38%
H 1982-1984 CY  NSmontdto. > [ U7 1 g 21%Y 0 g 0.0%
& termi@iation O’ | &,
1 1982-1984 | <. C-1 “0" |0 totermination 5 | ¥ | 99% [«0 | 0.0%
1 1982-1984 | X C-2, @0 terpfimationsy| 49 [O7 [@3% N0 [ 0.0%
J 1982-1984 10 ¢ 16t 18 months? "| Q14 0700% | 0 | 0.0%
J 1982-19 C-1 18 months t W50 126% | 0 | 0.0%
84 « §t .ont.s 0 o\@@ O 8 o 4
A S natio N &)
J 19821984 IS (X)) months o . %36 5 J¥39% | 0 | 0.0%
e
o - Q) ) 0,
K 1982-198%> & Lo 1{@@nﬂ;§,\g o¢: | & [121%] 0 | 0.0%
s & | ln@ @ e
P 0, 0
L S 19;\3@ 85 Cc2L %2@ . to§) oM 710 |27%| 0 | 0.0%
A AN & Atermiqation '§
N - - =4 S o, 0,
M O Q}@J@%@ 1&@ SN 12@011%@ G4 % 3 |73% | 0 | 0.0%
c & eUmina
N~ 1983985 & @) to terminatip? | . ‘%0 8 [160%]| 0 [ 0.0%
AR 1983-1988y] €2 0 toggtmination |©" 50 5 |100%] 0 | 0.0%
TOTAL NS RN 1049 91 [ 87% [ 2 | 0.2%
LOWER RANGE.{) » SN Ry © 0.0% 0.0%
UPPER RANGE| .= & > . & @© 23.9% 3.8%
W @@ -1929”] Corftdol ma®s | 0 @termifidtion 80 5 63% | 1 13%
1981; M-249664- S igh o O 81 16 198%| 2 25%
02- Q c )
;| 1977-19790] Controf malesY 0 toTermination | 78 6 77% | 0  0.0%
1985; M-165088- | < %igh d@} R 79 6 76% | 0  0.0%
9 P >
012 SENN " S
Blinded review J v 9 @ &3
of [ 1981 AR ES)
NA: not avai@ \ﬁ § R @
& N Q S Q
N
& & R
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The comparison of tumour incidences between these older studies is confounded by different ways of
presenting histopathology findings in the various study reports. Some studies report “adrenal cortex”
and “adrenal medulla” separately, some jointly under “adrenal” gland.

Furthermore, some pathologists appear to have classified benign or malignant pheochromocyto‘g as e
simply as adrenal medullary adenoma or carcinoma, respectively. A distinc t1 can only be 11abl@j
made if the tissue section had been stained with chromium salts. This becomparent by @ pay

the blinded review of adrenal findings ([ GTcGcGcTzlG: 1055 M- 1650@’-01 -2) with the o al
study report (_ 1981; M-249664-02-1). The reviewing pathglogist, Dr ﬂ,@)
was of the opinion that a true pheochromocytoma mus@e chromafﬁiﬁﬁosmve L@kln bxoof t@

each adrenal medullary tumour is or is not chromaffin pgsitive, he gﬁélected to sybstitu

adenoma, a benign tumour of medullary secretory gells. In the of a m'ant §
cellg)

S rna@%e

cytoma, he has substituted medullary carcinoma, 4 alignant %rour of meg@lary secret
Therefore, the term “pheochromocytoma” as us@ &%W@ pa log%

considered synonymous with Dr _ s adenoma for K@ purpgse of@omp@mg hrs;opath@’ogy
findings. @
<?101

Furthermore, peer review of adrenal histo @log@s has @Ve @re 82
problem of distinguishing adrenal med hyp rpl&&a fr lary ai eno
pheochromocytoma. Depending on tdlv;ﬁﬁal 1n@apret% o%hese findin Na su%tanc ed
effect is either apparent or absent (see J abl -2

pp ( @ e‘%@; @*ﬁ @ @ @ @»

of the fosetyl-Al study is muc@hlghe@ han@i an 1 controls.~The rgason for this is

unclear, but it is important Y;‘§note ‘that e is no effedt of% on the” incid@ghce of cortical
d trol males: 19/80, Kigh-d 18/ trol @/29 h-dose femal
adenoma (control ma ei e i @mal@ 8{35’ con @a es; y\?@lg ose females:

24/81). &

Q
It can be conclude&‘hat @ § eng mcre bt eocl@mo om@mcldence in high-dose
N

males falls w1th1n hlgorlca ng n \ ere@re of no concern.

9
It is noteworthy that the 1nc1denc@f a enal c%tlcgeno con@s a@igh-\ﬁﬁse animals

@ \

Re- examma@’on Qﬁhe %@topa@oloéﬁcal régults the§1§\7 gudy
) > ©
Adren@edulla @@?ﬁ § @ . @@ §@ 0\6@7

N . . .
In order to clarif mu 1&&11‘& adLu@l n lllc angcs%;ccn in the main study, a blinded re-

examination of thg 1 SII@V\ as 1[0&@ d by a cons@ing pathologist ( ; 1985; M-
165085-01-2), gubsc@aﬁtly@’ thegddta \@bc 1L§wd @\§a pathologist expert ( ; 1984; M-

<
163455-01- k@ (@) @@ \\ @\ >
5 $ oL
& .o o
Report: @ KCA 55/ S1985; M-165085-01-2
TitleXs )l()gy@port u;@&l - A blinded histopathologic evaluation of adrenal tissue
N ‘@am a @uu study in
Report No.: % S
Document No & %M 085012 Q
(undullm( \ 3 ])pllLElblL
Guideline gsviati w@%@ﬁ) ap 4 b|L
GLP/ ©@ % HOQ

A @%1 of il) bl@%d V\Tacs each including a collection of microscopic sections of tissues (total =

SégS e ‘@ns of tissues) from each of 643 rats from the 2 year chronic/carcinogenicity study were
1e—exa@ed using a composite evaluation statement for the adventitia, the capsule, the cortex and the
medulla of each adrenal gland (for each adrenal tissue slide), and the classification published by




Bayer — Crop Science Division Page 139 of 198
2016-12-05

Document MCA - Section 5: Toxicological and metabolism studies
Fosetyl

_ et al., 1981, for classifying proliferative deviations from the normal morphology of the
adrenal medulla.

Results (see Table 5:5-20) were tabulated by sex and group, generating incidence values for ggch >
adrenal gland separately and making distinction between: @

Non neoplastic microscopic changes which occurred with equal or higher incidence in adren@land@’
of controls than in high dose males or females rats (haemorrhage, ectopic corl tissue, fibisis, @1

of cellular alteration....); these changes were considered to be spontaneous 11@courrence fortulb%
distribution and therefore not related to treatment. @

Non neoplastic microscopic changes which occurred a/higher incid S%ﬂe in high dbose ra&@f)ha
controls: among these changes, a statistically signiﬁcax%%gher incid#ce was fou r br@vn @
fat in the adventitia of the adrenal gland of femaleg from the mi&ose group @Vas é
considered to be not related to treatment, inasmuch is excess % not occur 1@11gher @up LS
Metastatic (secondary) tumours, occurring in aroups includng_€pntro S'm f which
neoplasm of the reticulo-endothelial system (ni¥« logenous 1®<aem{a, lymaphos oma,@nph@ tic
leukaemia and myeloma); these metastatic tutigurs wépe & comsrderedhas notgelate, tredment.™>
Primary neoplastic microscopic changes in a@rennd@curr@g w1‘%@5qual@r higher @enc&m

9

b

controls than in any treated group (cortlcal%oen,o s arcm as; medul@y ade
Primary neoplastic microscopic changeg 0 cu@g inadrenal andQ 1 Eincigdence 1n one ore
treated group than in controls of the es \hOWQ, T, HQ tati t mﬁ t dlf@rence@) 0.05
or less) in treated rats compared to&@ontr W@s@ho TSor cé@ﬂ cgjeinomas,
medullary adenomas, medullary garcinomas amo g te Varl tre gro@ps les ‘éqad females,
each being considered of spont@eous o@urrq@e wu 1tou®@ dlsﬁg utl% efore}ot related to
treatment. K N
Incidence of medullary hyp?érplas& was § relsged to@:eatmént ine Q%ies (@gmde(%ce in females was
about 1/3 less than in mal&). @ @ %
Incidence of benign tumo rs he adrenal ul er in males*’sthan males; in males, no
treatment related exc co onstra ec@ stat call non-significant 6% increase of
adenomas occurred@pr the mld pp m@ared to&e hléh dose (30 000 ppm) and
the low dose (20 @'oup&a tlmgcon ols. O
The only mali (%mal rn&iulla& tum%f wasQ en 1n“§gh e fe ﬁes
SIS & @
O @
Table S.5- @ Co&ratw&@se@nt o@n ne(@iastl@find n@lastlc medullary adrenal changes
Il $ & o
Adrenal medullary,,gliangq,sﬁn m@&g R RN
S | N 200@3pm Q 8000 ppm 30 000 ppm

Hyperplasia © ﬁ @7 Wy O @U

1% pathologist@ . © @l%/so OT Q1179 [ 1081 9/81

2% pathologist? > [s©O 5/8° I 3@ 5/80 4/80

3" patholayst 15@8 ¥ L @74 9 13/72 16/79

Adenoma + carcinom&(‘}) Q MIRESEEN

15 pathologist Q| A 68 gy 740Y 16/81 18/81

2Mgathologist ¥ [°U17R00 R B9 19/81 21/81

31 pathologist ., « 098 @, <374 10/72 6/79

Total combined™ ) M@ R

1 pathologi®  ~, ° | &22/807 @ 18/79 26/81 27/81

2" patholegi’t ((\% Q 280 V¥ 1879 24/81 25/81

31 pathelGhist @ T Q778 19/74 23/72 22/79

S SN

$Co SIOn@’
Tl%sih &ed re-evaluation of adrenal gland changes in rats administered with 2000, 8000 and
30 00 (':yQO fosetyl-Al for 105 weeks concluded that there was no significant increase of any non-
neoplastic or neoplastic deviation from the normal morphology.
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Report: KCA 5.5/05 N ; 1984; M-163455-01-1
Title: Fosetyl-Al: A blinded histopathologic evaluation of adrenal tissues from a two year
rat study o

Report No.: R002848 @ Qb
Document No.: M-163455-01-1 N 93
Guideline(s): not applicable S @®
Guideline deviation(s):  not applicable § & @®
GLP/GEP: no Q> S

S o & @

All the data were reviewed and summarized by a consultl@ expert, wh(&emphasued «t@} fo%\vmg @

For the original pathologist, which made the morphol&'lc distinctigg~between p ocy{gfn K@
and focal hyperplasia, treatment related excess of adrenal medull4y” tumours w@s s sted&h t

males rats; since treated females did not exhibit su@r changes, Q% oplngon ag@onipa ol@gist w&

requested. N @ Q ¢ @}
Considering that all hyperplastic lesions f the adggnal \medul@v cdﬁslder@ as
phaeochromocytoma, the 2™ pathologist diféﬁe ath 0 @25 andl 15% f the

interpretation of no treatment relgfe g @mh ype sia @ind
phaeochromocytoma (see Table 5.5- 2

As these 2 pathologists could have b ed lﬂ&}ve @1 oplmpn b dos@groups
from which tissue sections were p @1de 2&9 at 12@5 a 1“‘ @thologlst

time for the control-, low-; mid- and high dose g r@{bech@j ever is not nge&th‘e
e m@&nn

diagnosis, it was decided that a “B@ided, rev by a path e. gls oul smg a pre-
determined set of criteria, for @mm g an 1as esult@whl 1ff ed from the 1*
pathologist by 30%; 5%, % amd 5% for ccﬁatrol Q ,@md— h dose groups,
respectively). & @ &

The main difference bet{@n the@)ath(ﬁyglst 1ag@51s @the dﬁncﬁ@a be@@en hyperplasia and
benign neoplasia or begzveen erpl%gla angy m‘@ty (s® abg]{S 5- 2(}

@Q@@@% @@

RMS Conclusion I @
The blinded reviedy show@d thitno cafsinogsyic ekfe e@ n adr@l mla was induced by fosetyl-
Al in rats after &year %mlmstr thﬁQf dleg C(ggsentrgon u@ 30 O@Q ppm.
& <
& > % 5 & &
. o Lo R @

Urlnari@ladder <) N N N

@ @ @7 > § L @

In order to clarlfy%@\res&ts on@nan @add&neo Xasms s‘e%n in the main study and the underlying
mechanism of tyIrour frmatigd, a b:]\\mde rezexam atl@of the kidney and urinary bladder slides

was performed. by a c@ultn@pat ng ; 1985; M-165088-01-2). Subsequently
all the data wgye rev@gwed fy’a pdthologigt expest : 1985 M-163457-01-1).
AN O & ©
@’ o & @ &S

Report: & KC %/m%s; M-165088-01-2
Titlex,, %y §logy@port osefydAI - Blinded histopathologic evaluation of kidney &

N @yhary bladder tiSsue f$z two year study in rats
Report No.: @ M-168088-0 @

Document No '& > M-}69088 Q
Gu1delme(s)§ A pplicable @

Guideline dgviati Q@t ap@able Q
GLP/ @
& <

%«@I of “bl ed’ tA\T’des each including a collection of microscopic sections of tissues (total =
secdns of kidney and 727 sections of the urinary bladder) from each of 641 rats from the 2 year
chroni¢/garcinogenicity study were re-examined using a composite evaluation statement for adventitia,
capsule, cortical interstitium, cortical tubules, medulla and pelvis of each kidney and for the lumen,
epithelium, propria, submucosa, muscularis and serosa of each urinary bladder.
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Inflammatory, hyperplastic, degenerative, secondary neoplastic and obstructive deviations from the
normal histologic morphology were classified according to the catalogue of observations of micro-
pathology ( SW); primary neoplastic deviations of the kidney were classified accordig"to >
the system of Hard (with tumour of the cortical epithelium, tumour of the connective_tissue, &

nephroblastoma, adenoma, adenocarcinoma, mesenchymal tumour, lipgma, liposarcQma)

proliferative lesions of the urinary bladder were classified using the system icks (non& ¢opl
lesions with transitional cell hyperplasia, nodular hyperplasia, squamo# metaplasia, musgtlar
hypertrophy; benign neoplastic changes with transitional cell papllle§§a lelomys oma9

malignant neoplastic changes with papillary transmona@ell carcmon@ mﬁltratlnggfansﬁmnal
carcinoma, squamous cell carcinoma, complex papNomatous catéinoma, leyos@\)mq%‘hd
fibrosarcoma; secondary metastatic tumours). & Q

@ N ) Q @

Results (see Table 5.5- 18) *y N & @

The only statistically significantly increased n neoplasti \hanggs w 06 rredzc@ hi se
males, was hyperplasia of the epithelium of ur1 bl @er (1%9 Oo%and acut%%lymp%%cytlc
inflammation of the submucosa of the urinar lad@r (p— &

In high-dose females, several non—neo&l‘a%tlc nga&gcm§( at %tatlst@@lly s1g1ﬁc$y

levels than in controls: interstitial ﬁbro@s of "Elae ki p&O 00:1); ect of the Bowg»an’s
space in the kidney cortex (p=0.05) & Q stu&%bule&, <0"Q0 ); gle r scl@psis (£50.009) acute

leukocytic inflammation of tubules, ®the ney,¢ c“@rtex @ 1S 0 m@e kidney
e k1d<® @

medulla (p=0.01); hyperplasia 0@ %l elipm of S (@ 02); @ydr vis of the
kidney (p=0.002); hyperplasw@of the <pit the SHeiin lad %OQ and subacute

lymphocytic inflammation oﬁ@e submucaga of the @ﬁnar&blad p= 01)
With respect to primary ne pla&m, he fgcidenge confplex gpﬂlo@tou%carcmoma of the
epithelium of the urmary g%dder@/as stic. 51 1ﬁca tly incggased @0 @n high-dose males,

compared to controls; in> a 1n01 o s of carcindiaas e epithelium of the
urinary bladder was glgo si ﬁca 1ncrease h1 Mose@ lesSgpmpared to controls, although
separate incidence % type car & Bma ( CO@plex p%lllom%tous carcinoma) was not
significantly diff @ corito Valises. N - 9 N @@
O 6\ KN @ &\ @ §@ >

RMS Concllon &  © O

The blm re- e@luaﬂ% of@ kid ° ur1 %}m? er %ICI‘OSCOpIC changes following
adminisg @Uon of 2000 I%,ppm fos@gl-Al of rats up to 105 weeks concluded
that stasstically mgnli@zant tl@)‘[men‘[ ffed® wer&seen, o@y in the highest dose level, including
increased 1n01dene®<0 @ of erpl@a o@e @ehunﬁand sub-acute inflammation of the sub-
mucosa of the ur f@ry bkdder @) the %les a@ incr ed@adence of several forms of inflammatory

and/or degeneratlve Q ge@o kldge o.\ ales No microscopic treatment-related
51gn1ﬁcant ges %ﬁ in ‘tw]ge kld& a A o i he urinary bladder at the lower dose levels for
both sexes% S @ '%:
S ©\
Q A\ N N
- NSRS
S ¥ & Q
AR R
@ O é@ ~ @
L Q@
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Report: KCA 5.5/07 I ; 1985; M-163457-01-1
Title: Fosetyl-Al: A blinded histopathologic evaluation of renal and bladder tissues from a

two year rat study o
Report No.: R002849 S
Document No.: M-163457-01-1 N 93
Guideline(s): not applicable S @®
Guideline deviation(s):  not applicable @© & @
GLP/GEP: no Q> N

&% ) § "\,@
All the data were reviewed and summarized by a c@fsulting expect” (see Tab \5.5-\°N), )
emphasized the following: X Q@ @Q § y\a@
& N & 9 S &

Renal findings @) @
Blinded review of the results confirmed that 1 chang ccurre@@i’}l theQngh @se %nales d
included renal cortical cysts and ectasis of the B an 'sca <&
Incidence of renal medullary and pelvic ¢ ges s alfe] Yg’t‘)’oth xes § 1ghe?t doséx’level
hydropelvis or ectasis of the pelvic lumen ect s of thé me ules e ghtlg@cre et
in males, but more markedly in the fema s% %1 &é é% 9

Hyperplasia of the transitional epltheh&gm of, ﬂ?e pel@ was&s@ghﬂéﬁcrmed m@gh d%se ma§ but
more markedly in high dose females. K S

Cortical adenoma and adeno-carcyrea @urreggt siwgilar Q@’d n tr§ es afgl females
compared to controls; there wasQ sh%t 1ncr@)ased @Men@of lmé)hlg AT Tq\\zﬂes and of
S

papillo-carcinoma in high dose@mal 8)
@ v @Q 2 @ S
Urinary bladder findlngs

Gross macroscopic ﬁndl&g@ foun@ln t@%rng'@@bla@er (c@eguh dﬁ at10® ) %males were not seen
in the females. &

Blinded review of t@esul@vcon at n eo 13‘«3tlc c@ngeb ons%%d of hyperplasia of the
transitional cells w, h wgs seen§ﬂ ps i ud W con@ls but markedly increased in high dose
males and female@ Q' N

Neoplastic ch@ @e pre&mlﬁantly @151‘[10%&1 11 p as *and papillo-carcinomas which
were seen in dos@@roup%aﬁl&larly@ ma@ ﬁg@pes of tumours, low incidence
rates were @corded

It was t, acknowle th e l@ed rev1ew@scre the\gumber of proliferative lesions in all
treated%oups and jn®both, @s compar@ﬁto Ih@)l‘lglﬁ%ﬂ re but this was not considered to alter
the original interp \(101’1% atw&’o ap | @crea &ehal llferatlon only in the high dose males.
On the other haggdythe fndin 1nor@ase %hfer ve l®ons of the transitional cell epithelium in
the urinary tra of t maky Cha léwrlg etatlon and substantiate a common urinary
reaction in &@@reate@ m tra‘imtloﬁg 11 Qhangg being similar to those of males at the highest

dose le\é% . Q§ %: @@ %
< RS

N S
@
N f@@é}@]@Q@@\
G @ © 9
SIE Ve
N O S
T & O
N &
&K’@@%
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Table 5.5- 21: Non neoplastic and neoplastic findings in kidney and bladder

Males Females °

Dose level (ppm) 0 2000 8000 30 000 0 2000 | 8000 Q% 00(&@§
Non neoplastic &
Kidney cortex @Qj @ ©)
Hyperplasia 5/78 7/80 4/81 4/79 1/76 &y 0/78 1/7%b 79
Urolithiasis 8/78 10/80 17/81 7/79 27/ 27/78 &’7 %/79@)
Mineralization 4/78 4/80 7/81 3/79 1 1/78 & D 3/3,
Ectasis/tubules 74/78 69/80 7188 74/79 /76 | 50/78 49/9\ 5
Ectasis/Bowman’s capsule 22/78 17/80 17/8 20/79 SI0/76 8/7@@ QI/79 4
Cysts 60/78 53/80 5981 57/79, D25/76 2638 78 @54/7@ Q
Kidney medulla/pelvis %@ Q %U q R @
Hyperplasia 13/78 8/80 @ 1'5/81 %;9 Q0/78%; 2/ @79
Urolithiasis 6/78 11/80 5/81 g /7@@, 4 20/ /79
Mineralization 2/78 3/88, & @2/79 10/%6 ﬁ /78 1™ 0/79
Ectasis/tubules 21/78 25/ /81 ¢ b 30/?@7 6 78 4 10/78% 29/79
Cystic tubules 278 | (80, o a/8 1@ 2 76 b 31189 0@ 9
Ectasis/hydronephrosis 6/78 |*4/ SQ\ 1 3\\4}1’ @/79 % 2/76Q1 148 0/ /79
Urinary bladder @ > é\g q
Hyperplasia 5/7 % @/8 1 Q 29@ @78 0378 | 11/79
Urolithiasis 1478 0/8 v %/76 D> 0/7 A 1/79
Mineralization Q8 L o180, | oy %@79 D 0/7®@ 0@y | -« | 079
Neoplastic changes y @ Nl § \@ Q O [0
Kidney cortex A X @ q
Adenoma e &8 @80 ey | S \@- RAL | 1/79
Adenocarcinoma . 9 8 @ 2/§ %81 %2/79% —@ %o 1/78 3/79
Mesenchymal tumour > % 1/78 @ - @Q 5 1% @78 1/78 1/79
Lipoma/liposarcoma A Q§ %@ 61/8 Fy 1@ 4y - - 1/78 -
Liposarcoma & retic@ cell NS @1/80 N 1/§ - Q" - | 178 - -
Lymphomeukemia S & o\%fﬂ < |- &) @@@ - & | V@ - - -
Myeloma @ 1/78 - OB Ny LY & - - -
Kidney pelvis O & S ‘o o
Papilloma @ 6§ ‘2”\?@ 1/% q&2/80 4 Qé @79 @ 1/76 1/78 1/78 1/79
Papillosarcd?@a 178 D 1/2@\ v @ - 1 - - - 6/79
Urinar dder Q> S
Papillofey \Q 1/7§ om0, P sry| &3 7 N 1/79
Papillosarcoma Q\ AN 8 ©2/8%9 @1 %/79 - 1/78 - 579
Leiomyosarcoma > % I SAREL S 1 & 179 1/76 1/78 - -
Reticulum cell sarcoma Q° - (CH N 1/8 I@Qj - - - - -
Lympholeuka @n© Ol 4 % . . P . - - - - -
&
I

RMS C %usion
Carcin(g nic poten of foszl lwas

a truwarcmogem@a\g ect 11%115% &@3

F 0s§l§yl Al decomposes @pldl@lto rel 1vel@1nn0cuous by-products, predominantly into phosphonic
acid which exh@its no carci ten@b

The highe;t@se us%ﬁ n e ra&p rcinogenicity study is excessively high (equivalent of a 50 kg
human ingeSfing tQ at le foset dally for the major portion of the life-span)
Non—n@stic@aﬂge@f therinary tract are associated only with massive oral doses of fosetyl-Al.
Incre uringdy ex etlom&alcmm and renal tubular cell degenerative, but reversible changes were
seen, %er QJ@

ontﬁ&he Same strain of rats given 40 000 ppm fosetyl-Al (| Gz;GTGNGGEE

; 1981; M-205133-01-2; see Section CA 5.8.2, p.182).

@us ; as being more a chronic toxic reaction rather than
10
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In the 2 year study, there was no exacerbation of tubular changes that would be expected in case of
non-reversible lesion; the most probable mechanism for hydronephrosis, hydro-pelvis and dilatation of
the lower renal tubules and pelvic lumen is urine retention, which is assumed to originate inpthe
bladder since high dose rats exhibited dilated ureters and occasionally bladder stones. Then, stg &on@
of urine containing presumed high levels of calcium would generate urolithg and chronic émtlon
leading to transitional cell proliferation, which in turn gives rise to papllloma‘[neoplaqtlc c@ﬁng

No similar urinary tract proliferative changes were seen in 2 year cqrcmog@’mty study on nn&@
with 2.8 to 4.3 g/kg bw/d fosetyl-Al. % O

& >
© < O
v @ & O W2
. - Q @ A
CA 5.6 Reproductive toxicity ® V' Q& O

The reproductive toxic potential of fosetyl- alunn% (fosetyl-éﬁ was teste Gh a three-g@@eratl
study in rats and in developmental toxicity st@ in rats Qd rab@% (se 6
studies have been performed for this endpomt

Rat multi-generation study (_
; 1981; M-203

5

Despite the continuous oral admlm%gsatlon\)f h

3 generations, fosetyl-Al did no prodl@e

do e@lev %up 0 24 p thr hout

effeg on re@rodu ep and@rtlhty

Accordingly, this dose level of 24 60 PP 78&& k&@v/dg&FO $ onm@red to be
the NOAEL of the study for repro@.lctl\% or fe%hty egfcts

@ S @ & @
Rat teratogenicity study ( 19775 M-156 %—1) @
Following oral admlmstratlon frg Day @to 15 @ﬂgesta‘&m to reg,ne%?t ratgat a dose level of
4000 mg/kg bw/day, fo t -Al i uce matgrnal &cﬁy«a@ ev1d°@ed mortality and body
weight loss. Foetal t0x101ty ich gvas 11 ra x\iZh al changes 1$iter parameters and
slightly higher 1n01é§ices @ p§ 10n asyn@etry “displaved kidney and testes,
hydrocephaly, Vel ery trans tlor$tra an@subcutaneous aemorrhage) and minor
anomalies hkely@s e ro ‘maternat toxiejty rather th fro dlreffect of fosetyl-Al on the

embryo. lee ce o any‘ig,ffect botl&da and uses%t lower dose levels, the dose
level of 100®ng/ W/a‘ig WasQOHS%&ered @9 be@ EL @r maternal and developmental
toxicity. ¢ 9

\ x>

Rabbl&ratogemgt@stu 1976%M- @86 01-2)
An older, non- gu1 the sty y WA oral 1m§trat10f do‘s% levels ranging from 125 to 500 mg/kg
bw/day did not ow ny memelat effect in @)es or foetuses. The top dose level of
500 mg/kg b%day v@ the s1d®sed t(@ e th@ OAEL for maternal and developmental
toxicity. @) N @\ >

& @

\
@ < R
Rabbit @togemuty@tudy20Q()\§§}s/[—207431—01—1; B 2000; M-205472-
01 1) &>

s @ ;
Kz minary range-finds sLu«@’ shopyed t@followmg oral administration at dose levels ranging
fro

50 to 500 mg/kg l@/day@}ose 1 1 inficed maternal toxicity as evidenced by body weight and
food consumpt@n dec&ease owgyer, degpite the administration from Day 4 to Day 29 of gestation
to pregnant@blt levélvof 3@}) mg/kg bw/day, fosetyl-Al did not induce any maternal or
foetal toxj % nitiye, regufdtory study. The top dose level of 300 mg/kg bw/day was
therefo@onm d to® th AEL for maternal and developmental toxicity.

@{& @§@@§
@ & <

&
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Conclusion

Taken together, these results indicated that fosetyl-Al was neither a reproductive toxicant nor a

teratogenic compound in rat or rabbit under the experimental conditions used. Foetal toxicity Wi@ﬂy
observed in the rat at very high dose level, i.e. 4000 mg/kg bw/day, which also induced o

maternal toxicity. Therefore, according to the criteria of Regulation 1272/20 no classific@

ious

on a

reproductive toxicant is required. QS &)
Based on the results of available studies, the overall acceptable NOAEL for ®iaternal an p % ity
was 300 mg/kg bw/day based on the results of the rabbit teratology stu®% (] ;2 h@
205472-01-1). N
< SO
¢ & ggLe
Table 5.6- 1: Reproductive toxicity studies with etyl-Al &© é\g QQ § @%©
Study Type Species | Doses tested | LOAEL /XEifects S’ N@EL
@, @ R W] &
§Repl o@ctwe A
Rep lctlv@@qOAlzsLﬂQ S % , (1782
4 ()()() : no atm@g@ 1997 m 7/ kg bw/
Three- 0, 6000, Ld 0d /§
generation Rat 12 000, o §% éﬁ
reproduction 24 000 pmeC Ma 1\&1 a @%cta&% \A%@ M: na fouta@
® %()Opp corgised b EL 000@? :
@ pups\and gcr \u@}t @39 /| G0 mgARy | 981; M-
o P 2 @@ [Pee) FoR g@) ~ [203019-01-1
my Q &
N mal LOAEL =400 9" | & o ©
% & J kg @day 1@§rtallty and @ &
o jbw Ic & S R Materghl g&EL =
% 1 O()%’mﬂ/ w/day ;
X | Develop tal E L ;
“F 1;]]6@ % o @@ &A RN
§ Kyw/da é; 4500 m@’(g b or @evelop nental 1977; M-
S q é\ cham%s in ] 1?@ par: 1@@etel s@ N(%? 1000 mg/kg [ 158819-01-1
© @\ A Y & m%nally&%leaw Q bw/day
@C QS Q @) @ an%\\ef mal@rmatieN 2
% &N %@ {:d e dn(@lu S
S N aternal EL@(‘() N o
&@ @© . § @ mgkg b\\@dy n&zrmtm@t ]5\/([;(‘; Lm;/lll (I:Ik()) A/F{L -
Q\) &,\125,$1), ® dtu@utsc& % mg/kg bw/day ;-
> 500 nglkg ; : 1976;
evelopmental / L epmgya - - -U1-
Develop 9 S\bw @|D oy o l L @L Developmental M-231386-01-2
ve! Q NOAEL > 500 mg/kg
tOXlClty @ @ @ N @ 5@ ]ﬂ"/ k@b\\ /da@?no bw/day
(oral gavage) SEN @ \}\ %eau;%@lmlel;? effects
% & |R f]ndl@g Maygrra QL%‘ L= %50 Maternal NOAEL =
. g bwiday: lower bw, bw
Q\ S ud N %n 125 mg/kg bw/day
o Rabbit @75 1 Q@ S I 2000; M-
@250, N, Spmental LOAEL > | Developmental 207431-01-1
7> 100Q mg/l NOAEL > 1000 mg/kg
&J N ) % 16Q) mg/kg bw/day: no bw/day =re
@ \% R @eatment—related effects wiaay
NI @Q S aternal LOAEL > 300 Matermal NOAEL —
@ 7 De@mve mg/kg bw/day: no treatment- arerna -
A N - 300 mg/kg bw/day
S SN % g\g y: related effects =
$ @ § - 20. 100, Developmental > 2000; M-
Q S @OO mg/kg Developmental LOAEL > veop ; 205472-01-1
< ) i NOAEL > 300 mg/kg
@ bw/day 300 mg/kg bw/day: no bw/day
treatment-related effects ’
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CA 5.6.1 Generational studies

All studies for this endpoint have been previously submitted and evaluated. The following @dy
summary contains a newly conducted statistical evaluation of body weights (see Table 5.6.1- 5)

Qb @ @
Report: KCA 5.6. 1/01 ] ) ; q )
- 198 -203019-0 & ©

Title: Effect of LS 74 783 on reproductlve ction of mu Yrﬁie generatiogshin the'saf Y
Report No.: C012605 @1 ]& p\ﬂ ©\ @Q @
Document No.: M-203019-01-1 & S & &
Guideline(s): not specified @} & é\’ Q o @Q}
Guideline deviation(s):  not applicable % Q 2N & & © &
GLP/GEP: yes Q.;@' N @ RO 9 @

o "y

Y @:b\\%%@
P

I. MATER&S D h@EV?H%S é&

Groups of 50 (25/sex) CFY rats (age n@t S m@ \bgzv) r@ to r 0 es ere
administered dietary concentratlons 00;%2 00(@ 24 000g@pm piiy\tec n f(&lyl A atc
DA 73; 97.3% purity) through 3 ge Q\ @7% @)
FO generation animals were treateiover O djme mzfﬁng pRyod, @ ug § m&tﬁ%ﬁlg period,
lactation and gestation with 2 1t (the, 2" 26yd mading p@d oc®irred@pproxI0 deafter weaning
of the F1A litter); all femal \r\@ erg “llowe®to d@er tlair li %s an rear@e paps for 21 days;
5 dams/group were sacrificgd>at d-?O ofiestation (1 Stter) @r teéatolo 1nve@gat10n5 and FO
parents were killed and exgmine acro§p1ca® afte@eanmg of@ Fl1R(itters &
F1A litters were rearechintil (d-21poép par an& then@acrlﬁ*éed a %su‘gted to macroscopic
examination; 25 pups@ex/gr@ wegg sele@ed f "ﬁ gh@FlB%Qlttek to forkd the F1B generation
(remaining F1B pups@ere Kted § exagyined crosa@ icall
F1B generation grQups were rea onYReir respectigdXiets@ntil 90- d o@ge and mated twice as for
FO generation; dans&s rou&\vere i&fcn&%d otind-20 Qf pre nc@)r teratology investigations
(I*litter). O
F2A pups we rearg un 921 ost pai%lm afe then@%cnﬁ@d a&(@éxammed macroscopically; F2B
pups wepe@eared und& thel&%spe € d@s for t leggt 91@Qays when 15 pups/sex/dose were
sacrifice@Nind examindd ma@co ly; remai upsa¥2 males and 24 females) were then
mated twice (1 male\ 2 feq CS,»\l;lSll’lg @?ere@parmers at &@ 2" pairing) to produce F3A and F3B
generations. S N @, &
All F3A pups wépe sa ced&d exminedgnacr copi@r F3B pups (10/sex from the control and
high dose g%@s) w&@ j@ed tc@rga@gh@ d hi@ppathological examinations.

o~
Follow un-@»f adult genera@ons@ ,%,Q @9@ @é
Parental&¥limals were @ serv: regulgfly f@mort@ﬁy and signs of toxicity
Food consumption Qﬁs T rded\yeekl urin he 1% pre-mating phase of each generation; water
intakSMwas determiited d % Itimate w of this same pre-mating phase.
Determination gf.bw was pe @me@wee n FO generation and on d-0; d-4; d-8; d-12; d-21 and
weekly theread{er in ¢he su queﬁ@ene@ons Females were also weighed on d-0; d-7; d 14; d-17

and d-20 sj‘@sumg on and on d@; d-7; d-14 and d-21 of lactation.

Mating p orma@%, p ate an® duration of gestation period were determined.

Macro .{e;-' ic e§mination w@camed out on all parents after the 2™ litter has been weaned; uterine of
apparé&atly ndspre t f es were examined and testes of males which failed to induce pregnancy

werdweighed andPreseised for histologic examination.

(@) 0LQregnancy 5 s%jcted FO and F1B dams were examined for congenital abnormalities and
pathol@ﬁl changes in maternal organs; number of corpora lutea, number and distribution of live
young, of early or late embryonic and foetal deaths, litter weight and foetal abnormalities were
determined; half of pups in each litter were preserved for examination of visceral abnormalities and
the other half for sex determination and skeletal examination.
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Following death of 5 rats in high dose group in which kidney damage was seen at macroscopic
examination, it was decided to perform limited urinalysis in F1B generation (10 males from control

and high dose groups) during w-7 of treatment. @f >
N N

Follow-up of offspring/litters: S @ v

All pups from each litter were examined within the 1** 12 hours after birth fog¥kternal abng Y al@

and daily thereafter for dead young and abnormal young. @’

Individual pups bw, litter size and cumulative mortality were determmed%)n d-0; d- 4 §8 %Q anc@
d-21 post partum. %

Surplus pups sacrificed on d-21 post partum were examf externa externally cﬁgr ab aht@@ @
Organs from 10/sex F3B pups from the control and hi&h dose group re wei ral O ea

kidney; lung; spleen; thymus) and histopathologi@examinatl @was perfor ha bra hea

lung; liver; kidney; spleen; urinary bladder; stezach; duodenu m Secur &sahvary glafy
pancreas; lymph nodes; thymus; thyroid; pituita ?7 adrenal gl tes& al icle; Qvary; Q@
and any tissue exhibiting macroscopic chan%@ othrga@wri\‘presem@d b\@ét ekXaminedNn the
1* instance). % @ @@ Q @ © <

Il RE@LT&END\]}SC@smg% ©

o SRS
*”\a \

Intake of test substance: Q K SN Q}S\g § § )

For each dietary concentration, @es of @gt su‘&ta Y%mg/@bW/@W@rG@nuclg&ghgr“&ﬁﬂr the F1B

and F2B generations than for t}@ g&l@@mth@see le @ = @ ©© §
@

5 O ©
-1 N
Table 5.6.1- 1: Nomm%doseséng/k@/d) @!est n@’erlal Q O @@
Nominal %
conc. Generan%ﬂ @@ w\g@? vs@ QD v&@ ) vg§9 9 QW-IZ (wl;/[—ejvl;Z)
(ppm) o Q| @ N O g
S MWD [N [ F @y Kl | M]|F][M]EF
784 4,806, | 5774922 [418 |19 [ @2 | N6 | 299 | 401 | 482 | 553
6000 sQ1IB I 874 | 890 680°F 776:) 432 478,356 | F44 | - - | 586 [ 649
VEBy [ 182 [ 16l [ 797 | 862 5151 646[ 3939 544 [ 310 [ 395 [ 629 | 721
o 2 AV~ v @ %
&@ FO 15500158245143 | 119045829 .[N963 (p54 | 807 | 592 | 738 | 954 | 1056
12 000 F1B 17651 1796 | 14881544 876 | 94%] 688 [ 898 | - - 1203 [ 1297
2R 7539 | 262 [ 1004 | 1504 [ 1693 | 128° [ 813 [ 1054 [ 631 | 773 [ 1288 1186
@ § ((&W (’& v K\Q
@.F0 3 32059 311@5 2378y 2378316992032 [ 1321 | 1591 | 1186 | 1510 | 1958 [ 2125
24000 |[QFIBO |54 | 43> | 3586 | 3599 [ 2189 [ 2107 | 1785 | 1957 | - - | 3256 | 2999
L F2B §880 [44 | 8596 | 8566 | 2@51 | 2762 | 1921 | 2222 | 1300 | 1655 | 3066 | 3030

D)
@9 @ Q\)f @ @ O\N
Parental penerationses Q

The{o\were no trea%ment @%ted\@mcgns@any dose in any generation.
Over all generatigns:
13 treated ma@@dle \é@rsu %ly N cont@ﬁs mortality in males was clustered at 24 000 ppm for the

F1B genera@ ani er extent inghe F2B generation; autopsy of these rats showed changes in
the urinargy “tr rha of {9 bladder wall, increased renal pelvic dilatation, interstitial
nephri @n 111ary ecrag®s). A similar clustered distribution of urinary tract changes was also
seen 1&0t\'§ tergal

are @tlstl(%@y 31@11"103 y elevated only in high-dose F1B animals of both sexes (see Table 5.6.1-

R4l examination of surviving rats. The incidences of urinary tract lesions
2)QIh in line with tite urinary tract effects (urolithiasis) observed at high doses in the 2-year rat
Wl%l M-249664-02- 1) and in the two mechanistic studies in rats ([

; 1981; M-205133-01-2 and [ G 19%9; M-

9| ,

160331-01-1).
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Table 5.6.1- 2: Incidence of urinary tract lesions in parental animals (survivors + decedents)
Males Females .
Dose (ppm) FO F1B F2B FO F1B F2B @ IS
n=25 n=25 n=27 n=25 n=25 n=25 % @
&3 IS
0 I 0 127 0 > 0 8]
D D
0 2 0/27 1 £ o & .9
6000 B SR X
n.s. n.s. n.s. ns. O%n.s. S @Q @
0 1 1 0 3 > 0 Y
12 000 4 @Q %@ SSRGS
n.s. n.s. ns. @ ns. 4 n.s. @ SENQ @Q}
0 (9] 5 - N 0** 5
24 000 @9% 2 & @}
n.s. p=0.0016 p=0. p=0. % @0 O 46 Np=0.0 @ S
v

Statistically significant difference from controls: **p<0§% rctlctlvc @@Ntlc&%{laly@l&qug tajier’s eXact test.
0 CARES
& treated females died versus none in COﬁ%lgols, %o tl@deat@we%i even@dmtn@ted@oss @se

groups and generations and were then ni\\fela 0 t@@tm - 3&’% §

@
K R \ % @

Table 5.6.1- 3: Mortality over 3 ger}(g ion e ofzd€ath H,w) @@ @@ S %
B = Controls 9 0@PppnyY | 12000 pplY &2 24000 ppm
eneration M & 1~ M O @ &\] b& F @ &q F
FO S AN o P
S $ & 2 2 (w-17-
1w-20) & Q| S D2w2) | 1 S |9
° O S s & SIS @ 2D
FIB | Y D SO | Ow-INY 1 & ~o D 7 (W3-8) | 1 (w-26)
F2B o TSl @ S Q@2 (WAT-
@4) 4 O K\@— {Q)Q @(w—25) @1) 3 (W3-14) 1

O N\
Mean Weekly$ @sum@mn (o) reaQ%@rats %Mas c@para§ Wlé; controls except in F1B males
from the 1 an@®?24 Omppr@jgrou 1al rea@ng se and in F1B and F2B females

from the 24<000- ppm gFQ],lpS @ earing.© \
For all@wratlons ump hoth 1§ fem@es from the 24,000 ppm groups was

higher than contro %ﬁ%lrm{khe I*syeek T Bte 5. % 4)
EN
Table 5.6.1- 4: %Iean f@ and@ater @%sur@{mn 1§1e 3 @eratlons
T SStudy T @ontms S @00 pRn 12 000 ppm 24 000 ppm
N week M NrES].@ J9F M | F M | F
FOOD @VSUMPTL@@(g/raQV) L A
o w- 1@@ 122\ | 08 @ 129 118 127 114 129 113
N w-13 @Y I 1B6R[ &Y 138 185 135 183 143
ok 102 « 1@ | All2 104 105% 99 102* 84
FIB [ &2 RN 178 [ I35 163 150 154* 140 143* 138
Sw-19 S 1329 180 142 176 127 206 144
FZB@@ wl | 12 &P 109 105 105 96 95 111 93
13 19k’ 128 207 142 186 127 191 134

(SIENIEN
§@@§§
&
&
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. Stud Controls 6000 ppm 12 000 ppm 24 000 ppm
— weeky M | F M |pp F M | = F M| = F
WATER CONSUMPTION (g/rat/d) °
Fo w-1 24.3 23.5 26.8 24.2 24.3 23.2 27.5 M9 4
w-12 38.9 31.2 42.5 31.7 42.7 29.9 40.0 @31.8
ETE w-1 20.3 20.8 23.1 22.1 23.0 26 | 25.0 &@ 26:®
w-9 36.5 32.3 42.7 35.2 39.6 391 405 | °038
- w-1 19.4 16.8 17.3 16.5 165 |48 1 |78 9
w-12 43.2 31.0 46.8 31 39.6 30.5 3.5 ° 32.@
X T X e @
Y 9 5, Q Q&U
Mean bw gain for all generations were lower in h&dose grou an in con(@s (b§ redu@on W@
marginal in FO males and females and more pro ced in F1B and K mal@ and@mal% al

reduction were also seen in F2B males and females at_ 12 000 @5m. " @ A\ B

Statistically significantly reduced bw in hig}éo @nal&\a as sefg% thr hm@he pre%at g phase
in both sexes of the FIB and the F2B generatio alseQeduc¥ in hi d(@ an atgtht
beginning of the gestation phase in boti P1B- 9% F2R da 5%1 h-do 1B dams, &e a
significant reduction of bw at the end ¥ the ﬁctatl \phasg A s@xlar feducti yV}V&S&:@ﬁ@d@ igh-

dose F2B dams, but the effects were @tlstéigl\ly n@mgn nt %%e Ta‘t@n\ﬁ 6 @6)
@ & § &
Table 5.6.1- 5: BW in the three g@e?ﬁnQano@ w1t%@atls@ eva@tlo% ©@ ©© . S
< \ <  JBob Welg@\?g) @ - O
Sex N Ma® oS @y QD © Femgle
Dose (ppm) Q2 | 6000 & 12§0 |@4 000~4 & L@ﬁoogéwr 12000 | 24000
GENERATION F0 N Q" Y
Pre-mating Wk 1 | &7+14%F 17280 0;6&1@ 16@14 451580 1499 | 145410 | 147+10
Wk 138552447 | 56543 0561:4% | T+38 @ 30724 | 319426 | 309428 | 322436

Gestation A (Y Dayl \ '~ S| 3 @225 32426 | 31329 | 314+25
(1" mating) © S DRy 20 S &4+517Y 462+£34* | 449+41 | 451+49
Lactation 7 Q v\g Day 0 i\ . N 346+ | 376+29**| 357433 | 375+40%
(1* mating)% “Day é T o] 356237 | 373:27* | 36323 | 34352
GENERQYIONF1B O L S

Wk | 1\%&1&”13@21 @22&2{ 81122***{&\123111 12317 | 117420 | 83426+

Pre-mati
emANE Wi 13031538 | 525077564556 [AQS 1T 373435 | 389435%* | 376£53 [334165%**

Gestation 9 D L& D . o~ | 29818 | 315435 | 302435 [p76+£25%*+
(Mmating) @ _©° ¢ D820 O O @ | 406546 | 42148 | 409+51 | 382+52
Lactation » ~ SO Dyl o O 338+26 | 355430 | 349+50 | 327+33
(1% matingy\| S Dayyt” |, 9 D 344423 | 365431% | 355+40 [286+30%**
GENERXTION F2B.. 2  Q IR

k1 P10 | 19213 =1687¥] 8415 | 100413 | 96+13 | 88+15%* [80+12%**

W
Precfhati
O WK1 54385 | 590+79) 52532 [495438%%% 306444 | 316£35 | 292441 | 286422

Gestation @ <« D@0 319452 | 330439 | 306442 | 299+20
(1 mating) & ° &L Dy N 419+52 | 423+67 | 418+48 [ 402+54
Lactation &> S Day g9 343429 | 377+40**| 349+38 | 349+23
(" matingd & ¢ O Day2l 348+26 | 38146 | 354434 | 297+35

StatisticAi§ wgn@{mt fferen@om controls: *p<0.05, **p<0.01, ***p<0.001; retrospective statistical analysis per
rcqucs{& the R@S Si acteg ANOVA (0=0.05) followed by Dunnett’s #-test

QQ@ A
©®
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There was no test substance related effect on reproductive performance in all generations:

Mating performance and pregnancy rates were comparable at both matings of each generation, except

a lower pregnancy rate (related to an increased median pre-coital time) for low dose F2B genergsion >
for both matings. As no similar changes were seen at the higher doses, these findings shotidl be &

considered as incidental (see Table 5.6.1- 6). S @@
& &
Table 5.6.1- 6: Reproductive performance in the 3 generations Q @
Q¢
Generation Controlg,. | 6000 ppm™] 12 000 ppin, | 24000 ppay~
1% N° of rats 25 ¥ 25 @ 5¢y & 25@ | @
mating | Pre-coital time (d) 2.0 2R 300 4l §
Pregnancy rate % @& RS i R & o
N° of rats with gestation X ° N & =
Fo period (d) Q@%z'z) \24 ng K (2<'@ “h (23&@
pnd N° of rats 18 YW AR R
mating | Pre-coital time (d) g @ N o0 D 0 2.0

Pregnancy rate % A 80 @ QB84 Y| o 100Q | &85
N° of rats with gestatidh, ° | '

LN I5ED Qémgﬁ) . ©20@.3) 13@3)

period (d) @)

D
LSS & & ¢ &
E N° of rats R ERNEES P | O 258 .9 25

mating | Pre-coital time’Q) .. e, 38 Y 50 o 4@%\? > 5.0
Pregnancy r@ % %, @ B @° S

N° of ratg with gestation TN @
. beriod d%\, N o @) Q(zi\\z@? @1 (22 3@ 20 (22.2)
= Noofids 2 ¢ & a N 16
mating | Pre-coital ted¢ (d) S @0 o] 30 &.0 3.0
P@nan@ﬁate %~ &84S | Q675 | B0 88
N I
&pen 0&““ Stat Q\'11(@% 42 6@2) @ @) 12 (22.3)
© @z\ NN §g N
RS r@ofrat@ O TSRS [ S o 24 24
ipating "Bre-coil time4d) IS 1% 40 4.0
<§ P{g}z@ncy@ %%a P05 &Y K 83 86
Ngpt ratsQyth gestatio .
. AN ' ja?} o é@ \@ (2@35% A\\@(22.0) 20 (22.2) 19 (22.1)
2nd Sofrals o N > © 24 22 24
mating® | Prgital @€ )y’ .M &35 o 100 4.5 4.0

@ |[PQhangtae’S O | Q75 W 58 73 83

9 ?jr;f 5 W%@Stgf@ &218 @5) 14 (22.5) 16(22.1) | 20(222)
2 TS S
Among the 5 femal‘@\fro 0a 1B donerafiShs killed and examined at d-20 pregnancy, the only
signi?ﬁ:ant finding Was t cdusgd nurier o fdrpora lutea per dam for both generation at 12 000 and
24 000 ppm; this finding Wa&@bt ofgpiological importance since large number of dams reared their
young and nogitferenees inddtter S or ht at birth occurred.

There were A tredtment rated gross roscopic organ changes except urinary tract changes in high
dose rats &parti@rly @?the 9B geleration; such changes were occasionally seen at 6000 and

12 000 p@cu&ly in @ 2B generation.
< @
& E Y

&S
&
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Pup data:
No treatment related effect was seen on total litter loss (which was scattered throughout the various
groups and generations), litter size, pup viability.
For both matings of each generation, mean litter- and pup weights were comparable for all gro§ at@
birth and at d-4 post-partum; however, pup bw gain was subsequently retarded at 24 000 pp@urm
the latter part of lactation (differences with control values were marked at 2@poqt—partu @
discernible at 12d and sometimes as early as 6 days post partum). Similar buf@&ss mark&

ed

seen on litter and mean pup weight at 12 000 ppm. Such effects were con&&%ered to be r| owery
maternal bw gain during lactation (see Table 5.6.1- 7). ¥ {*ﬁ %\ N é\”
@ N @
Table 5.6.1- 7 Litter dat &v ©Q %@Q § éﬁ é
able 5.6.1- 7: itter data @ I S Q © @q?&
Atbirth o) 9’ AOnatdR &
2 &)
Litter gfﬁ)ﬂ é@’ S @ Cu@— Kitter ple:;)n
. . . . . .‘\’
Dose (ppm) Pr(ef(r)lz)lnt Litter size g‘;gi@wel gg@ lg@\;'%t r s > loﬁi;\;j %ilght weigh "
' B @ | Q - 8 & e
. Loss [ 'S Y 9 o S
Total | Live M E S
g | > o PR & | &
F0 /1 mating Q . NN
Controls 25 133 | 128 3.9 8097 | &4 55 NP3 11.68] 3395 | 464
6 000 25 13.0 [ 129 28 | 83 [8* IN6.0 @ 60T 7h |°§22.6 | 445
12 000 25 133 [@3.1 [«J2 [ 6.0 S66@° 68| 59 | 595 5149 | 433
24 000 25 127, PILL6 D 7.3¢p 75.6 6.6 | 98> | c4.6 | 17.6 Q348.7+**| 38.5%*
F0/ 2" mating N O Q D . D e
Controls 20 A58 | 133 | &8 | &0 k 68 (s 671 6| &5 625.6 | 49.5
6 000 20 13.6 2354 1.0 S92.9%9 7.00] &6 68 | &8.6 592.7 | 50.0
12 000 20 13.9%F 13307 1L [ 90 6% | @3 [R62 I 106 587.9 | 484
24 000 1801 145 1@ | O |98 g, 72 [T 6.0 8.2  [434.9%*x |33 8**x
F1B/1* mating <y Q N > R -
Controls | A8  ANV2.5 23wl 1.3 b 8074 [ 6.6~ %58 8.9 469.5 | 416

6 000 Q25 N 1ILO 119 1871 78 | @ST@ 54 7.9 500.5 | 48.2

12000 &, 25 Y [11.0% | ©9 %g 4 (D9 555 4.4 10.0 4450 | 458
240000 25 [PW1.8 RYl.6 Qe aal 64T &0° | 52 56 | 406.1%* | 382

F1B/ 25 hating @ A QR

Controls I5Qy] 12> [ 128 | 0©°| 89% [«67 KN56 5.8 8.7 578.5 | 51.9
6 000 19 | J42 @7 [ [ 9 [O69%] 67 6.3 7.7 598.7 | 46.6
12 000 9 oSW8N25 22825 6| 75% | 47 4.5 525.6 | 43.9*
24000 | @15 O 130 128 179 39| 69 | 57 6.8 5.7 503.7 | 41.2%*

F2B/1% man@/ Y N S 5 O

Controlsh 24 114 2 w3 ] 96.1.]9 7.0 4.7 4.8 14.0 505.5 | 54.5

6006y 24 - J210.6R102 [T3.4 P 28] 73 5.2 4.6 7.0 5213 | 557

12,000 23 O] 10N [ 16y | 20y ] eeb | 6.8 4.9 4.4 9.0 4514 | 50.8

24000 24 | A/ |06 | & [ 98 6.7 5.3 4.8 8.0 [354.7%%%[37.9%xx

F2/ 2" mating ,, ~ ) &
Controls | & 24 11 10,95 09 76.2 7.1 5.1 5.2 6.8 569.0 | 56.8
6000 24 1 1 [ 12T] 0@ | 882% | 74 5.5 5.9 6.3 6258 | 57.2
12000 &7 & [.80 [M9[W®5 | 801 6.7 5.2 6.1 6.1 540.8 | 48.6*
24000 @ 1’18( 117 | 1.0 | 764 6.7 6.1 5.1 4.6 | 485.5%* [43.6%%*
* p<0. o&i*p@ @}fo 0Qr™>
Q© @@ N

&
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Statistically significant changes in organ weight were seen in the 24 000 ppm groups (lower liver,
spleen and thymus weights and higher lung weight in males; lower thymus weight in females);
however no dose related trend and no histological corroborate could be evidenced; in addigpn, >
maternal bw gain was reduced during gestation and mean pup weight was reduced during lactagl Q
Test substance related microscopic changes in the urinary tract were seen in e F3B pups éﬂl nimaf®’
epithelial hyperplasia and/or hypertrophy of the transitional epithelium an desquam

epithelial cells; presence of crystalline or calcareous deposits): these change@vere seen 8/ 10- %}es
and 8/10 females from the 24 000 ppm group and only in males (1/10) fro@gthe 12 000 gr%% @)

SN
1L CONCLugN @ S S @Q @
©Q (TS % S
The parental NOAEL was 12 000 ppm (equivalen @} 1203 and K297 mg/kg b@% in F%
females, respectively), based on reduced bw and j ased mmden e ofGznal @onsépF 1B anima @\.
24 000 ppm. 5 @
RMS conclusion: Fosetyl-Al did no produd&any @‘. erse r odu peﬁﬁorma%e and
fertility in rats over 3 generations. The for@ rodg ﬁfon@’nce Qr fer&ﬁgt
24 000 ppm (equivalent to 1782 and 199%mg[k@bw§@h malsy fema@s of R neré
respectively), as no treatment- related @éctsw re Gﬁs,erve ne e overall
for development was 6000 ppm (eq lergtg*o 439 nd m, /@ b mal&and @males
respectively) given to the effects @ bo WC}{@ of@@B &@rat@@, and ter @ame@rs in the
12 000 ppm treated group. @ @Q
@ %@@@@&@@@Q& ©®©K
CA5.6.2 Develo‘ﬁmen@l Lodsity studies,, . & +2 o
All studies for this endpof@t hav@oeer@p evi @fy s&bmﬁt and eﬁuaﬁ@ A %@rt overall summary
of these studies is provi 5 6- @etal d1 ] have%Been :named according to
current nomenclaturé\( evtgg; org@and & atl&ﬁweal afid ys1 Sof ﬂ&éﬁ‘ incidences has been

performed.
§ o \@ N

\

@
@D

©© \ AN q& AN &\ @ @ R
Report: O @@ KCAX.6. 2/@“ 7; 1\/@58819—01—1
Title: Eftect of &574- %3 on @gnano@of th&@rat
Report N6, R0O00 [@7 & \
DocumgdNo.: @@M IS ®) %, o\@

Guideline(s): ~y, 1o %pemf%g ® S S
Guideline deviatio \ no%app le '~ 6&’ S
GLP/GEP: 9

AN {.\MA@RIA@ AND METHODS

@

Groups &720 CFY ﬁel%les S (bw@ang@ stansg 80 to 250 g) were administered 0, 500, 1000 or
4000 mg/kg bw/day@)f te%mca%}ﬁoset 1 Q@Jh FR 794/795 FT; 99.8% purity) in an aqueous
suspé%’smn (dose %lu O@ bw§by oral gavage once daily, on d-6 through d-15 of
presumed gesta 1.
Rats were obsgerve %dﬁll gougﬁ@n th@iosmg period for mortality and clinical signs; bw was
determmed @and -20 of pregnancy. All rats were sacrificed on d-20 of
gestation; %macrc@s plC aml ion was performed with emphasis on ovaries the uteri; number of
corpor ber and 1but10n of life young and early and/or late embryo/foetal deaths were
count&y; 11V6§E Wesg, ounted, sexed and weighed; half of the foetuses from each litter were
ex&@ 1506@1 ab@mahtles and the other half for sex determination and skeletal abnormalities.

©®
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II. RESULTS AND DISCUSSION

Parents: >
Occasional deaths seen in the 500 and 1000 mg/kg bw dose groups were attributable to dosing &rs;@
5/20 rats from the 4000 mg/kg bw group died or were sacrificed on d-9; -10 and —11 (all exh1®d bwor
loss and chromodacryorrhea prior to death; post mortem examination aled marlg" ga&@y
dilatation and fluid retention). @’

Dose related reduction of bw and bw gain was seen in all groups durm%the first 4 d& of@smg@@
Effects were still observed in the 4000 mg/kg bw group a@nd of dosmg@ﬁerlod

Pregnancy rate was comparable among all groups. & @ @ @
SN ©Q *f\g@ § é\g é

Litter data @ O Q @© @Q}

Litter weight and mean foetal weight was slightl@uced only in the 4690 m g b AN

The number of resorptions was slightly increase he 4000 /kg R grogp \ % Q@

Foetuses from the 4000 mg/kg bw group exh‘i@ted @ 1ghtl§§hlg 1n01dgnce ajorabnortialities
(thoracic asymmetry, displaced kidney an test@ hyc@)ceph@y v@anel@ tralgposnmﬁ% infra-
abdominal and subcutaneous haemorrha an,d %norn%me%(subc@aneou oed ial
displacement of the testis). k)

A higher incidence of skeletal (stern e) %ant&é@s 0@ @1 thg@boo @kg Q¥ gro® which

would correlate with the lower rnea eta%yelght@ee \ S §‘” &
R

O
o O KN
Table 5.6.2- 1: Maternal a{&@httgmb@servmbns @e ivel@nent@tom@ stufgg

@ D
R & Q& & g, Ddse(mgl@bwibsy)

v 09 17 500 ] AD1000,2 ] 4000
MATERNAL OBSERVNIO@\” 7 § S %
Mortality T 920 QO [ 120 2R09) 5/20
Bw gain (g) v @g @ N N Q S
Day6-10 § S \Q B3 O O | @18 31
Day6-20 < & . 25 S| 118w | 125 108
Pregnancy ratsd®) 7 & Q] 09, [y W 95 95
N° with viable youn®y %% 12 & R Y 17 14
LITTER OBSERVATIQNS SRS V@O W
I SR M- 2
Males N O A 5.4 X %.%s 5.1 5.3
Females Q AN N R >5 6.9 6.2
O s
Total Y é@ YN YIE 13.1 11.5
Embryonic degghs @¥ @@ N <© @) ©) (ox
Early Q © ©O O LS 04y & 0.6 0.4 0.5
Late & S W &= & 9 0.4 0.0 0.8
Total & 2 @Q 4 x5 .Y 0.9 0.4 1.3
Mean pri-implantatieeNoss (%) &, 1039 12.7 12.1 12.1
Meahyost-implantdtion los@¥%) . 'O [aF 3 8.9 2.6 10.5
Litter weight (g) SRS 4905 42.07 48.50 39.71%
Mean foetal weiht (g) > ] Q379 3.74 3.72 3.46
Malformatio \ﬁ @“ o | 8242 (0.8%) | 1/204 (0.8%) [ 2/222(0.8%) | 2/161 (3.8%)
Visceral N & JONI19(6.9%) [ 7/103 (6.6%) | 8/108 (7.4%) | 8/78 (13.0%)
Skeletal @ @»@ O 9/121 (7.0%) | 9/100 (12.6%) | 14/112 (11.8%) [ 17/78 (22.4%)
Skeleggﬁ\/arla@ Q
$lbs @ & o Y 24.6% 29.0% 42.1% 27.7%
ebre@(tra rlbs @ 23.8% 38.2% 8.9% 56.1%

(a) do@%rror * p<0.05
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The incidence of specific abnormalities according to the current nomenclature (www.devtox.org) is
presented in Table 5.6.2- 2. The incidences of mild to moderate subcutancous oedema and small
interparietal bone were significantly increased in the high-dose group. Frequently, sexgral
abnormalities occurred in a single pup, so that more abnormalities appeared to occur in the hi&&se@
group, whereas the proportion of pups with abnormalities was not different fror&controls (Ta(%@&dZ@j

1). S < ©®
Table 5.6.2- 2: Incidence of specific malformations and variations (number@% of pups @fect%ﬁ
(@M
Tpoge (mg/kg bw iy RN
0 55 @°1000 Y 00 @ o
T % i w [ F] wday &8

Malformations 9 {Q& R {\@ . @U . @
No. of pups examined 2420 100.0%|oP04;  1000%| 2@  RW.0%P’161e,  10@%
Hind limb, malrotated 1 0.4% ch® @@@7 w\?\ %6@’ r\@ M ©
Sternebra, fused 1 0L YU N0sud @ | ]
Thoracic centrum, bipartite @Y @ Q 9 @'v N o
ossification ! 2 N S &% § J &%
Thoracic centrum, dumbbell- @ 5 @ A Q A N S

) o 7\9 0,
shaped ! N g&% MR C @ > A O 06%
Thoracic arch, fused A @ A R \U @\)j @Q S ) 0.6%
Thoracic arch, misaligned X & @g (QD @\VJ © N® @Q N 0.6%
Lumbar centrum, fused QWJ \\j A = o1 &W/O.S‘@% - (€ é
Rib, fused s O ey STIANTLY o 0.6%
Rib, branched Pl Vo & e TS 1 0.6%

- = @ <
Sternum, split o 1 S O@A) @ . ®) N i @
Digit, supernumerary D@ ‘& < @ $ lixe 0.5% Q &
Abdomen, haemorr@e ﬁ& ) & QU @)@ < @ 1 0.6%
Ventricular septy def%lx AN 2D & v §J 0.9%
Kidney, malpo@;}onegg € Q KU %;’ @ S @ 1 0.6%
Hydrocephagy, internal, M2 o8 S 0
moderae sl & Y Te P /I
Renal pAis, increased @ . O N N o, O .
cavitation, marked @\) O § §\ : L
Subcutaneous oed;ﬂﬁ \ ) S w a5 Q S 1 0.6%
Azygous vein, trans‘li)osgg@w > ‘o 2 m@ @§ 1 0.6%
Aortic arch, t8sposey @K/ N N B £ 1 0.6%
Ductus arta&@sus, transpose@ NS $ & @ 1 0.6%
% @ N
Qo % I~ RN
X ST QL
(AN @ &®
@" N
F & & 88
@ < Q & ©@
& FES
O Q
&K’ O @ o
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Dose (mg/kg bw/day)
0 500 1000 4000
n % n % n % n %’ @
Variations, visceral N @Q
No. of pups examined 119 100.0%| 103 100.0%| 108 1(@0% 78 @%OO@%
Testis, malpositioned 5 4.2% 2 1.9% 5 Qy4.6% 2 . @%
Renal pelvis, increased . . . SIS %
ba vttt 1 08% 2 1% 2D %], O & 8
Abdomen, haemorrhage 2 1.7% 1 VU 1.0% 0@ @3\’ %@ &
N @
Medulla ob.longata, | 0.8% Q ©¥ . N Q o
subarachnoid haemorrhage @ S ®) Q Q
Anterior chamber, o % R e S & ™ &@
haemorrhage, mild L L Qg@? @ Q ) 5 @
5 N o7 ~ \Y R 5
Subcutaneous oedema, mild to w 6 0% w\f@y @@ *}? 7%\7 7%
moderate <) 1 % p=0.00014
Thorax, internal haemorrhage, v D S (S5 - o ©\ ) & °
moderate w\\% I @ Q ! HQ 0:9% @@? [(\@
oo N RS
Variations, skeletal ° @ & & S QA A
A0 Qoo 18 180%@ 78] T100.0%

@
No. of pups examined 120 ®Q 10@%
&)
R

Thoracic centrum, bipartite N o IS = SN S 7 N
ossification Q @15 /@ 1?} @\1:5)/0 O @Q < \Z* 5.1%
Thoracic centrum, hemicentric ((@ 4 339 @ @ 0%Q" 1 = @y"o & 3 3.8%
Thoracic centrum, misshapen %y = o § 'S &U 8 & M 3%
Presacral vertebrae, ©9 Q ©2 3 o - N @ %@
supernumerary N - @@ ©§ é@% U@% %&% FEpy p=0@2 8
Pelvic girdle, asymmetr 4 a OINE . o N
attachment, slight @& @ {%” @0'8 & \Q 2 V\g\ 2© é& &\ L 2 26%
General ossificatio @mld & . @ & ﬁ @D0% @
retardation 5 &\ S N @ 0414 1(}
O 0

Interparietal, s@q @&7@(} Sw\\q@ Q Qﬁx@? %\ﬁ @ S| @ 0.9% i p=3 (?3/1)

ipital xA 2 ’ 0 7.7%
Oc01p1tag®%nall g}g éﬁ @ S IS Q@ N (g wrk | DodE-05
Parietaf, Small P P Q& 1Y ) Y ‘&\V 1 1.3%
Rib, supernumerary&gﬁ ) n@ °\U oF Q 1 1.3%
Rib, short 9 & K o Nlal & I 1.3%

Statistically signi@ant dj ence@m contsls: *p@ 05, *@O 01,%%p<0.001 in Fisher exact test; retrospective statistical
analysis per rec@st of tRM S Ohi- sqx{ anapNis (0=0%) fol@yed by Fisher exact test.
itie eref@y”the s@n of specific abnormalities (this table) is higher than the

# Several pyfs carried multiph?abn
combin@n idence of pu@ diag witH@niy ab@'malij{‘@ee Table 5.6.2- 1).
NG V)
% @ % @ S @NCLUSION
N
RMS conclusn@ Oral ad 1str 11y dose up to 4000 mg/kg bw in pregnant rats induced

maternal to bw loss and mortality) and developmental toxicity including
occaslonaQb statlsgcally gmf&ant a® non-significant excess in the incidence of major and minor

abnorma@ms skel@hl val¥ants; such effects were likely related to maternal toxicity. No effects
were g@g @ SOO%nd I mg/kg bw groups. The NOAEL in this study in 1000 mg/kg bw, both
for g,tema@ d@lq§%ﬂtal toxicity.

& &

&
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Report: KCA 5.6.2/02 I . 1076; M-231386-01-2
Title: Compound LS 74-783: Oral teratogenicity study in the rabbit
Report No.: R000559 -
Document No.: M-231386-01-2 & @6
Guideline(s): not specified N 93
Guideline deviation(s):  not applicable S @® @
GLP/GEP: no @JQ LR
SIS %
I. MATERIALS AND METHODS &% °\© 9«
N \ <
Groups of 20 presumed pregnant New Zealand white raBbit (bw: 2. -'eqo’ 3.4 kg at d Q@

administered by gavage daily oral administration oR0; 125; 250, &d 500 mg/kg bw
om ds6 tthh

(batch n.d.; 99.8% purity) in a 10% gum arabic aqigous solutio

Bw was recorded on d-0; -6;

-16 and —28 of ge

tract, number of implantation sites, resorptio

examined externally and internally.

Maternal data:

@
15/88 does mated for study wef@exc ded
and/or pulmonary disorder at ti@ge of sagTificépy’
The mean daily food consu: ﬁon Was slightly re

live

S &S

s@n food cqusumpigh wa
through d-27 of gestation. All rabbits were sacrificed qn d-280f gestation@or e@q

dead Toetuses; li
v
S o @© N

11 R%ULK§AN®IS%§SI®

&

yg’foet

S

&@

%\
O
O

Cor

<

&
l@c?use@f ac@nta& ath@&avag@%

-16 of g’@statlo@

daigy fron‘@b 0

1nati§n of@;@ltal

s wercwe ghed and

@

¢4

SRS

R, .
rarnd or uterine

d%\)eed ﬁibthe }@g% d(@ﬁ grc%p, bw ésm was reduced

in the 250 and 500 mg/kg group. @ & o4 @ &
Pregnancy rate was similat’ in al@grouﬁ@s N§ases§0f tot@&ttewsox@ (%‘ﬁetal litter loss were
recorded. . % - Q
& & @’ @ §© %\ o <

Litter data: Q& N
No evidence of @bryx@xwl@or 1mf§%1rme?§; of fog tal gr@h W@fou N
Table 5.6.2- 3: § ©dt K@) é\\g @é ©§

able 5.6. & mmdty da & D S 5

Param <) O Col&0ls 125 mgﬁ@\ﬁw 250 mg/kg bw 500 mg/kg bw
Materfiab data R © a © N L Y

Bw gain (kg) QY & %80 A oANH0.0 0.12+0.04 0.15+0.03*
Mated females oY A\ | & R, <9 18O 18 19
Pregnant T AR P NS B 15 15
Mean n° of i@“famta@n sitesy °%8.3i0s4\\v N 8610.5 9.3+0.3 7.4+0.4
Mean foetad loss % O © 06X P @09 1.3 0.5

Live foey@yel e 1 @ LN 107 120 103
Males > SN 2 O [ 6l 61 42
Femiles NS ECGE 2N 46 59 61
Malformed foetuses @ @ 3 @ 0 2 0

O § < @u CONCLUSION

RMS co@ﬁlum@§

zzzgjis@@ b

&

The@@roto

and results are poorly described; given the limits of this study, one
leve@of 125 mg/kg/day to be considered as the NOAEL for maternal toxicity
/kg/day to be considered as the NOAEL for developmental toxicity.
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Report: KCA 5.6.2/03 | N : 2000; M-207431-01-1
Title: Oral range-finding study of embryo-fetal development in rabbits Technical fosetyl-Al
Report No.: C014859 o
Document No.: M-207431-01-1 @ ©©
Guideline(s): not specified :
Guideline deviation(s):  not applicable S @® @
GLP/GEP: yes ((§ AN RS
S < o
I. MATERIALS AND METHODS &% , © N 9«
& O S o
Groups of 5 time-mated female New Zealand rabblts% to 6 mo old at sta f t me%@@w &
range: 3 to 4 kg on d-0 of gestation) were given dajdy oral admi @atlon by age 12§x©
250; 500 and 1000 kg/bw/d of technical fosetyl (batch I8IQI11, 98.1%purity, 1n an@queo@
suspension of 0.5% w/v methylcellulose (dose :2m kg) or@% 4 th@ug gesta@n

Batches were prepared weekly; duplicate samples of dqsmg weregaken mlpﬁﬁon i8%end
of study for analysis of concentrations; homoémelt)@ d stab 1ty 0s1 sol s wer® ch cked
Dose selection was based on the results of a pr éﬁtolo@j tud n pr nan @Ven&b‘y
gavage 0; 125; 250 and 500 mg/kg bw org thaa\gugh 16 esta res showed thaefose
produced slight to moderate reduced byggain, %250 @1 50(& g/k@w aﬂ&sllg mox;i;rate ced

food consumption at 500 mg/kg bw. K X

All rabbits were examined at least Q@%e dz%*y ortakigy, m&@’dltgﬁgns xici@,@. Bw was
recorded on d-0; -4; -6; -9; -12; € -19: -24 and 29t gestdion; ©od céé’u n wag determined
daily from d-4 through d-28 of@estatmp All@urwa@ ani@ats ¢ sacficed d-@ gestation and
a gross necropsy was perfo@d with empdasis on the oVaries & thegiterus (gravi®uterine weight;
number of corpora lutea and utegfge im nta datfwere f%cor@) liy&and &pad foetuses were
counted, weighed and exg%fmed I extgyna § rmglities @ala‘[e udé@cro@@»mmp lengths); late

resorptions were also %amm ernal 1t1es© &

Q K &\
§ LTS\RN pP SCE@SION
@ @

@
Homogeneity. @(%1 sta&ny éf mlxgses @ cq@%rme&and @e 1evxé}s were within £ 10% of the

acceptable lims. @, % s

Dams: s < \

All females from th%@f%p d&@gr up W@@é‘acr@ed on%gest jon d-13 because of excessive bw loss
and food consum reuctio 9 eStation d-10 and another 1 on gestation
d-13): none of tbg e&&;bﬁe@ “ﬁalem cro op1c éimgs 1 female from the 500 mg/kg bw
group was saggifice al ns@ﬂ ge 1on @27 (red exudate from the ano-genital area
revealing ute@ne haémo I@e) \\

No treatm%t related clintedl si Wecor % in @Jy rabbit.

Bw and & gain were ésarke redu@d frefy d- 4{ﬁfough d-12 gestation in the high dose group; slight
reductionl of bw gas@\/as und m the 580 mgﬂ@ group (60% of control values) and some evidence
was Seen also for the 250w /k&@’oupn ¢ first day of dosing. No bw changes were seen in the
75 and 125 mg/k&bw gr@ips

Food consump®n w s, ma %ﬂy ced@ the top dose group during the first 12 d of gestation and
was also re@ed i @g/k?bw ggpup from gestation d-4 through d-19 (and returned to normal
values thegeafteriy Q" &

Pregna,; re:§vere 6% in@ntrols; 100% in the 75; 125 and 250 mg/kg bw groups and 75% in the
500 gb

NOQ @crosglplc s 1ﬁc§,t tfindings were found in any rabbit.

$

&
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Table 5.6.2- 4: Maternal observations

Controls 75 mg/kg | 125 mg/kg | 250 mg/kg | 500 mg/kg | 1000 mgrkg
Mortality (dead or o/ / / . %’ 4 S
sacrificed) 5 0/5 0/5 0/5 1/5 B o
Pregnancy rate (%) 80 100 100 100 O 75 [YEERRY
Bw gain (g) L N
D4-d6 76:38.1 | 65421.6 | 44280 | -10£63 5% | -39+43.5:5-155€96.3%¢,
D4-d29 5172955 | 536£110.0 | 44021106 358476 | 3124180 | « 2= v
Food consumption (g) ™V, @ D @
D4-d6 45+1.5 46+59 |, 4343.9 AR13.8 3810 23486** g
D4-d29 39+3.7 40433  @°37+14 | 4.39+4.8 6] O A
Caesarean section data ) N 6 A NS RN
Pregnant 4 5 5 0] .9 o L9 &2
Dams with viable foetuses 4 & RN RSN S IENEES
Corpora lutea (n°/rabbit) 11.8+1.5 | 11.90.84 ©13.25%86 ba2.25@QP1 | @p.0+436 |
Pre-implantation losses (% > S > @) o
post_ilﬁplamaﬁon losses( (0/2)) 2.0£1.15 @%ro&@ %@?ﬁ%\ 3 £2.775P 174208 & §@
Live foetuses 0 @ °d @ 1S O 1. | L1 Xl &
Dead foetuses 0 R «YY & @ @ © & 1 [ 0
Early resorptions (%) 0& 1N B Y P D 20
Late resorptions (%) 0R &y O 1 ].94. .0 RN 0
* p<0.05; ** p<0.01 @ N W S @” Q SRS N
Litter data: & S @ Kog AN

9
2 dead foetuses were fougd in the 500 @g/k@ grayp; a@i‘ght dderea e@l\ t ean number of live
foetuses and a slight i crease@%he @pan n@nber ppost-iplastation losses wdye recorded in the 250
and 500 mg/kg group&s such®@ha wer@:ons@ed ag;\cider@al gi@n the@%all size of the groups.
There was no cha@in oetal 9y at 8y dose Tev: Sor tré&tment relatgd external malformation or
variation; 1 foetufromShe S@m /k%y grqup exhikyted @inaéﬁda ich was not considered as
treatment rel co ring histogtal corf@gols. Jingle @alfor@iom Found in live foetuses and dead
foetuses (malfdrmagon ofwgyelids, pinna %ﬁ“terqti@, magroglosQa) we# incidental.
% I <

N ) > @ o
Table 5Q3- 5: S o

@©%0©

&
&
2

RN N N Dose (mg/kg/day)
Foetalobservationy”  \ ~ @ «> [0 Y 35 | 125 | 250 | 300 | 1000
Malformation,, NS @)% NN
Litterexamis® © _o° .S RN 5 5 3 0
Foetuses examined O © X 39 @ 47 52 38 26 0
Spina bifiga’ e & @ a0 0 0 0 1 H
Total fodtus with malfgsmation & ) 0 0 0 1 -
Totakljtter with malfgPmatig®d @ O] A 0 0 0 1 -
Variation ey X O
Litter examined@® S 9 K 4 5 5 5 3 0
Foetuses exapimed SEEN 39 47 52 38 26 0
Total foetusQwith wathation & &7 0 0 0 0 0 -

<
¢ & 9 &
§ S KRS ITI. CONCLUSION
<o S

matern xicity (marked at 1,000 mg/kg, slight to moderate at 250 and 500 mg/kg); slight decreases
in the smber of live foetuses and slight increase of the number of post-implantation losses seen at
250 and/or 500 mg/kg were of doubtful significance considered the small number of rabbits evaluated.
No maternal or developmental toxicity was seen at 75 and 125 mg/kg bw.

R col§é}%sion:@ﬁra@ministration of daily dose up to 1,000 mg/kg in pregnant rabbits induced
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Report: KCA 5.6.2/04 N ; 2000; M-205472-01-1
Title: Oral study of embryo-fetal development in rabbits Technical fosetyl-Al
Report No.: C013896 o
Document No.: M-205472-01-1 @ S
Guideline(s): OECD: 414; USEPA (=EPA): OPPTS 870.3700 N 43
Guideline deviation(s): ~ none S @®
GLP/GEP: yes N & O
g IS
I. MATERIALS AND METHODS % , © § %@9
&% ARG TS

o

Groups of 25 time-mated female New Zealand white r%ﬁs (5-6 mey of age a@%[art e sud y,
bw = 3 to 5 kg on gestation d-0) were administergq orally (by g@vage) once *‘dgally, 50,@0 Q&
300 mg/kg bw/d of technical fosetyl-Al (batch 98@1 98. 9%@rlty in an a@ueo S susp@smn @
0.5% w/v methylcellulose (dose volume = 2 m on d-4 rough 8 of@estat®n H@ﬁnoge@y
was checked on d-1 of dosing, using samples from the 5 g/k ~dose l@?el cent¥etion, 0% test
substance in the dietary preparations was @lyse@ urmg the & 2nd nd }é@week%f d%smg on

duplicate samples of all dosing preparation

All rabbits were examined at least twic%ﬁ%lly *§QrF m(msa@ﬁty orlbu%dlty ns of 0 Eglty
throughout the study. Bw was recor dai foo@ons&w@vas ii@term d dagy du

dosing period. All surviving animalQwe éf%acrl d (@d -29 g%ﬁstat@ gro necropsy was
performed on all animals, 1nclud1n&@n theye died Or saey ced\ rm% e st empl@xis on the

reproductive system; uterus and &aries were eighgy nu of @»rpor@@htea mbeg Of live and

dead foetuses and number of eagly andlite re@rptl%§wer@ or,

All foetuses (live and degd)” werd cougted, we ghedSand @& ml@d for exter& and visceral
abnormalities; skeletal malformatjgas an§%rla@ns wetE evah%te(%\

In-life dates: 1999-09- O&% 1999=10-08 & S Xy “»§ @V\\J

9 O

9 O N )

& & T [RRESPLTS & %ECUS@ONQ O
@

Homogeneity of<dhe (@ng/ dose “feve] §}@\repafs%n \@ @Tm N ean recovery = 96.4%);

concentratio est stalées in é@t san@yles \@&s Wltgn +1 @ of nvt}mmal concentration during all

3 weeks of dosing. @, % s
v\? % & @ @ @7&\,

2
Maternglduta: @3\9 @7 SEAS \
A total Of 8 females Wre s&c%c d or fo@ﬁ d @durln%the °dosing period (1 in the 50 mg/kg group;
1 in the 100 mg/k up%nd 6 & he gr@p) all%eaths except 1, should be considered as
resulting from trau sin no (YQ,VIO igns, nor bw and/ or food consumption
changes were &en pr ar@ sc@ure /or fluid in the trachea or lung were seen at
necropsy; im€be 50 ﬁlg/k @V gru Up, thendeath $xas ca ed by an abortion (see Table 5.6.2- 6).
No treatm%t related effe & c11 n© sigegs, bw@nd food consumption was recorded.
Pregnar@rate was coégpara etw@én tr@bed a&&ontrol rabbits.
No rematkable ﬁnd@s were sesq at tely 1ngl®1acroscoplc examination and not treatment related
effe&%ﬂwere recorded oér uterany W@@» t, mean number of corpora lutea, pre and post-
implantation losses, me n&&ber @ llve&@etuses sex ratio and mean number of early and late

resorptions. ¢ A KL KR
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Table 5.6.2- 6: Maternal data
Dose Controls 50 mg/kg 100 mg/kg 300 mg/kg f)o 6
Mortality (gestation d) 6/25 Q
0/25 1/25 (d-27) 1/25 (d-11) (d-6; -6; -9; @ g
/,\\E -18; 27)@ ©)
Mean bw gain (g) DO0-29 50142294 531+189.9 5524209.6% 476i20§6 S
Food consumption (g/kg/d) NS &
d-4-6 43+10.5 47+5.7 - 4563 44+13.6 S
d-27-29 2148.2 26i10$/ 314@p1 ** TN @Q @
d-4-29 39+7.5 4047.6 R0 [ &F O
Pregnancy rate 88.0 @8 & 95.8 6)\\9 R Q é&
Caesarean section data S R g A& e
Pregnant 22 @g 23 . D \@ 199 Q@@
Dams with viable foetuses 22 & %, 23 &0@ f\@ {8 %,
Corpora lutea (n°) 240 D @ ol > 2407 @, 208
Pre-implantation loss % 48 A 52 @ Q 5 A Q51 & 7& ’
Post-implantation loss % 9 R, °\ 19 fe S %\5 Q 9 g
Live foetuses 183 @ IIRNERETTSE ST
Males 8 &l’ < S w & @7
Females RN TN $ L2
Early resorptions % R4 e, & b & O3 .o o &
Late resorptions % @ 5% |v /§§7 @] & 289 oY 4
* p<0.05; ** p<0.01 Q © &@ G O
N §9 @§ @ @ .9 2
Litter data: \@ © © § g S @ @Vw
There was no effect of treatmegyon foetal b @ QO *

No treatment related@tem@g visgeral % sl<elet dna oﬁbmatlc@s or Xwriatighs were recorded. Fused
sternebrae were oh&&vedgn all ted@oups mgl@mmdenoe d Wwere then not considered
as related to treat@ent Qasm &h as tfﬁ% findhing W° sly erv@én this strain. Examination
of the dead l d in mg/@ g\gﬁs eyealed ggternafmalformations (gastroschisis,
hindlimbs hy@rﬂe ,a a@genes of%ﬁe tallr@vhlc@ould@ pea@ncidence since no such findings
were seen @higher se levels (@e Ta‘%e 5. 6@ 7). @ >

Statisti re- evaluatlo@ of foe incidence gates s@gesstatlstlcally significantly increased
incidedde of dilated, u@ters& g_)h -dose f@fuse&@ an 1rlt\,1den§: exceeding the historical control range
from this laborat Nsee g able 25 @ H@wver “he foetal and per-litter incidence of distended
ureter in concurrﬁon%ols a @ed thehi ton@al c@rol range.

@
@ o
- bvf;;’a“y‘; o\@ Cofitrols &® @5% 100 300
Litters, ISR 2RSS
N° foetus examined v 188, y Q201 190 148
N° litters examingy® N o S 3 23 18
In%'&nce %ﬁoetg&ﬂ l@}er “Foetal | Litter Foetal | Litter Foetal | Litter
Visceral Malformagions R
Hydrocepgty .1 & BN 0o 1T o [ o [ o [ o T 1 T 1
Skeleta‘l@alfo@iﬁtiom q(\w)
Fusedesirnebid R0 0%, 0 1 1 1 1 1 1
Fuggdribs & T © 0 0 0 0 0 1 1
Vaﬁat@
Distended ureter” | 4 (2.2%) [4 (18.2%) | 4 (2.0%) [4 (17.4%) | 3 (1.6%) |3 (13.0%) [ 10 (6.8%) [10 (55.6%)

# Historical control incidence at Huntingdon Life Sciences (5 studies, 31 May 1998 through 22 March 1999)
per foetus: mean: 0.63% (range: 0.00 to 1.99%), N=800
per litter: mean: 5.26% (range: 0.00 to 15.00%), N=95
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Table 5.6.2- 8:

Per-foetus incidences of foetal abnormalities

Controls 50 mg/kg/d 100 mg/kg/d 300 mg/kg/d

n % n % n % - % |
Malformations f(\\
No. of pups examined 1831 100.0% | 201 | 100.0% | 1907 1490% | 148 /@ 1008%
Trunk, spina bifida 1 0.5% @ .S
Trunk, gastroschisis 1 0.5% 1 0.5% (ﬂ@ ”)@ &)
Tail, absent 1 75 05% R ! BN = A
Head, domed 1 0.5% Y, @ @% & @ |
Face, proboscis 1 0.5% A @Q « @ N (&\’ q
Eye, open | 0.5% @ A Q | X I O o5
Hindlimb, hyperflexion o) 0.5% 9 © A | SN
Head, hydrocephalus ) o> |- N O N\ g/\i:/: 1%
Heart/great vessels, anomaly 1 0.5%, X T % v, @w S Y
Sternebra, fused VT Y Q0% & ®wk 1S 0%
Ribs, fused/branched S JO (Y9 Q> ’ Y @1%
External malformations 1 < 0. 5"/& A @ D% [« LY | §
Visceral malformations 1 ©@ 08% | =J \T).S"/g\g oy & Q11O 07%
Skeletal malformations L O k‘& N %, 0 5% ) @.5"/ 26 1.4%
All malformations D 6/ 5%, 4 @A) ©@1 m@ 0%@ R 2.0%
Variations, visceral NG @f S ¢ A O 9O .
No. of pups examined Q183 IS 100:0% | 281 &100.0&@ 1%, 10570% 148 100.0%
kel T T G 1o o [S | uge| 5|
Heart/great vessels, alteration 7 3.§ @ &\\3 0% 6% &?% 5 3.4%

: N el 2 4 Q@f ® N 10 6.8%

Ureter, dilated «@Q %v .2A> S 4 %, $ 2 & &, T 1.6% = p=0.040
Renal papilla, absedf ENPEAER S @h% 4,9 21%| 5 3.4%
Gall bladder, ahnt 2 NG | & Y § N
Gall bladder, Qyall g O« B 1O S g2 1.1%
Variation%keletai)@ v & N >
No. of pjges examined > [ 83 1 &7700.0% | 201 | a90.0% 7190 |  100.0% | 148 100.0%
Hyoid@ser horn, ben® | » 1 A% | © EMNAN) 1 0.7%
Hyoid body/lesser N
B 0@ . S o o\©2.2°®, IS hﬁ% 2 1.1%
Ossification, reduded @ \Q N Qi L 05%
Presacral ve{}@rae, %ﬂ%) g o P © V119 05%
Presacral yertébrae, 27 & | 2 | QR2.0%2 260  129% | 25 13.2% | 15 10.1%
Rib, 13tgaMimentary .. [017 (@ 9% | 104% | 10 53%| 17 11.5%
Rib, 138 full '~ L N @é\%% B0 39.8% | 65 34.2% | 48 32.4%
Pubi, unossified « > ] @ © & 2 1.0% 1 0.5% 1 0.7%

# Historical control incidenégyat H:
per foetus:

mean 0.63% @ge 0 @to 1.

ngdon I_\}ﬁa Sci€nges (5 studies, 31 May 1998 through 22 March 1999)

%), N=800
.05; retrospective statistical analysis per request of the RMS. Chi-

lll CONCLUSION

Statlstlcally Sighy ant fﬁ:ren 1015 *P
square analy 0( 0@@ 110 by F1 rcxz@tcst
§
Q@ @ @
@ % Q&
RN@O @élon @
y in which

fosety €

S%levels in the main study were selected based upon the results of the range
aternal toxicity was observed at > 250 mg/kg bw. Oral administration of
up to 300 mg/kg bw during pregnancy of rabbit did not induce maternal or embryo/foetal

toxicity nor teratogenicity. The NOAEL for maternal and developmental toxicity was 300 mg/kg bw.
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CA 5.7 Neurotoxicity studies

The chemical structure of fosetyl-aluminium (fosetyl-Al) has no structural relationships @i’th S
organophosphates or carbamates. No evidence of clinical signs indicative of delayed neurotoxicity o N
other neurotoxic effects were seen in the acute, subacute, subchronic (90- da}%or long- terr@% xicity
studies; in the two generation reproduction toxicity study, no clinical signs g@e seen in el@er t@
or F2 offspring or their parents.

Cholinesterase activities in brain, erythrocytes and plasma have been ured in th@ourS@ f thé?
two-year feeding study in dogs (_ 1981;1-159302- 01& see Sectu\z} CA’S.5, - doe
118). These activities were not affected by fosetyl-Al d%es of 1228 190 mg/kg@gﬁv/d a1/ %L
highest dose tested in this study. o Q&
For these reasons, acute, subchronic or develop #ntal neuro 1c studl s©we e not t@ggere@
However, an acute delayed neurotoxicity study erforme%n est l@§2,
M-203022-01-1). Single oral gavage administration of 20Q@mg f@setyl-@l/kg to ‘hens di@not
induce any signs of delayed neuropathy and @ @ath& the@ﬁnal@rd (&@erlph&al nerve (see
No new studles have been performed forig emlp int. \ @ % § §

7o

\
) o & SRS
Table 5.7- 1: Neurotoxicity stu it etyl v Q)
y ﬁ@” '*ix Y@ﬂ @ X O §9 &
Study Type Species | Dosesbested LOAEL /ﬁgffects Dy @EﬁAE,k@ ferente
Acute delayed | Domestic | 0, 200 mgk2 | @00 m@¥e byg ¥ 2400 maky bwb@ ; 1982;
neurotoxicity, | hen RN no effel® & @ 3022-01-1
oral gavage *o N < & @ AN &
& S 3 @ Q& &\ 9
This study has b do rt of the first f fogetyl-Al R NS
is study has been reviewe & a o% e 1rs@Jre\§o ogety @ N Q
S @ O & O
S) C& S

(g
CAS5.7.1 @ eul@tom@ sté’es IHQO@ @ &

Neurot0x1c1ty les NI rod@s are not@e eces@ @auseﬁ%setyl aluminium is not an
d§

organophosp @arb ate ax) h&@i&lstlng rep%ted studi¥s did not reveal any clinical
signs or beh ura nom;ahtl% that are sug& 1veﬁ§'neur<@)x1%

D @
& &8 @@ s &
9 @ Y (S
QRS T LS
@ O ¢ .0 © .0 @
Q O O N D
Y S K 9 O
2 » H.9 9
@’ 2 @ & o
S Q\ L Q
%, @@@f Q@@
S @ﬂ&@\ O
@%
QNN
@Q QO & ©@
> O o
¢y ®
< @ N
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CAS5.7.2 Delayed polyneuropathy studies
The study for this endpoint has been previously submitted and evaluated. §»°

5 N @§

Report: KCA 5.7.2/01 | N ; 1982; M-203022-01-1 S @ QQ
Title: Fungicide Fosetyl Al : An acute delayed neurotoxicity stu @7 in the dom@tlc hem
Report No.: C012606 X\ § &
Document No.: M-203022-01-1 @ &% \ N é\’
Guideline(s): not specified v @ é\’ ©\ @
Guideline deviation(s):  not applicable ©Q @ N) é\’
GLP/GEP: no o > Q o @Qz}

1. MATERIAKEXND METHODS @ RO 6 @

o G S
Groups of 10 Light Sussex domestic hens (8@ 14 &pnths®sld; b ran@ 64¢§3 3 kg) e glven
single oral (gavage) doses of 0 or 2000 mgikg bw@ fos@' -Al é%ch ; 97.5 n ﬁ%
w/v carboxymethyl cellulose (dose voltme: 4’°& mL% A@addl al popi t1V control@}

given 750 mg/kg bw triorthocresyl sphat\@ in @% Wy carpxy yl ulos&y- the s1t1ve
control were treated immediately p to 1ng@!th w@-cut@ous ectlﬁ @ﬂ% atropine
sulfate and intra-peritoneal injectigl of 75%@ig/kg st praf%éox1

Examinations were carried out atYeast@yvice dgily co (@wn @gﬁav and " &)S/ert 51gns of
toxicity; neurotoxicity was a%@sed, iﬁnly us@g a : no-dtaxigy1: déybtful or minor
signs; 2: positive paralyticr@ ns; 3: a@ced paralytlc 51g1§@4 d@th) nd1v1d@l bw and food
consumption were record 3-d Htore @3atme 1mmedlat@ befage dosi@e and at d-3; -7; -
10; -14 and 21 after ﬂosm Necro‘@y g ons Webe péifor rmged on@ hens sacrificed at
termination and on thege dy1 %urlré’g) studyind 1@» ded@istowa xamm\a%n of the entire spinal
cord, both sciatic negkes and® ral§ @ § $9 Q &
N
@@ ©\© Ol qgﬁwlgs AND DIS@%)JSS N @

All hens give fose§ Al %urvw d; 1 corﬁol& was ‘@und dd Q&Q 13 and 2 posmve controls died
and werg_S@crificed zny\gextren@ on o cl@lcal éranges nor signs of neurotoxicity

occurr control a eat@ens N @ %

All positive controi%exhi’&i;e Skgns ob@lolir&rgic oison gg although protected by atropine and
pralidoxine (par s immedi aftgr do r&r ry after 48 hours, except 1 hen which
continued to shé&w at an, Xhilgted hikehed ostur@§9ros‘[ratlon irregular respiration and was
sacrificed on ¢f). 6/ S de@ 0pe®ela § neuf@toxicity (ataxia) between 9 to 18 days which

persisted untPend o@étu 3 h\Q S.

Bw and f@&fl consumptio ot g t@@y tebstance bw was significantly decreased in the
Z)

dy

positivedSntrols suryi@g at@d of s
No treatment relatedQmacrggcopicfindi Wer@corded histological appearance on spinal cord was
sinﬁié\f in treated “¥nd trol-hens; €Qns gobwous neuropathy were recorded in several sites,

particularly in C@wical cord a&@beri@eral retve of the positive controls.

@ % " @II. CONCLUSION
Q & 9

N
RMS egn l g g% orgdDadministration of 2000 mg/kg bw of fosetyl-Al in hens did not induce
any s@%ﬂs of ye urQQ, hy and no axonopathy in the spinal cord or peripheral nerve.

@ @@ S
©®
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CA S8 Other toxicological studies

CA 5.8.1 Toxicity studies of metabolites

Several studies were carried out for assessing the toxicity of the major mgtgbolite of f
resent in <gignifi

phosphonic acid (previously referred to as “phosphorous acid”) which i

amounts in plants and in relevant body compartments of mammalian laboratglgimlmal s§lc1es Qwed
osp§na

to its acidity, phosphonic acid was tested as a sodium (Na-) or

Table 5.8.1- 1).
Sub-chronic and chronic feeding studies with pho SP

Stassium (K
(previously referred to as “phosphites”) in most studies, Phosphonic acid and its saltsgte
toxicity via all routes of administration. The potassu% salt is n@@mtaﬂng t1n

lkwa f\

@eyes&

&
Honates hav@%ot reyealei%y pe%ﬁc @@"ect é

concern. Sodium phosphonate was not carc1@mc in a 27 mo@ feedhg s %rats e
Table 5.8.1- 2). Phosphonates were also negatlv Vargous g@mro ‘and 1n-@wo g tox1&1y te@@(see
Table 5.8.1- 3). @ @ & N

Taken together, these data indicate the apsence Sof any@@rltlc$oxu@r of t@) plan x Of
fosetyl-Al, phosphonic acid. The 27-monthifeedis pho onate ;

stady w
1981; M-159229-01-1) has been usec@%o sel%n A]@\for phd sphgalc a

anc@S summary 9" thus
1nc1uded in this Supplementary Doss@ (iig é\g Q\ @9 é\ﬁ @ § Q
TN YN § @Q N %@)
Table 5.8.1- 1: Acute toxicitg t%ts with phﬁhon@id ogs sa&@ ©© @@ N
@i %) A ¢y
Study type Test Matéhial / Doses tegted Ty Resu@s (2 d Reference
Phosphonic ac@ §9 @ g L[)m 2@ sﬂg@b\x
1356:2000, 3000, 4569, 670€g/kebw > W+E @-;_;
& .
Acute oral Nagphospl@tg o @ s égs an /kg\t@ 1977; M-231369-01-2
toxicity, rat 30, 3009, 4%@ (»7%)\@0 00, L/k@ax S
OPK-p 1@) 1011“&% RN O\Q §@D\ @§¢( u Jco bw | R 1995;
3 3 1 Kg DV - -Vl-=
e 250&4000 000 rpkg by, (E+Q) M-205464-01-1
S
($ ﬁ)sph&% acid > N <) @U LI, = 16%) mg/kg bw
Acue ors] 2 600,900, 133820085000 ke b® | @I+ I
; 1977; M-231369-
tOXlCl'@ﬂOUSe Ngrhospianate @ @Q %, | LDs€F 2450 mg/kg bw 01_2
,QQ)() 9(&%135()%@()()0 @) m@kg bwg Q\ (3+9)
Acute dermal SNYK-phosphon %\ %@’ t):Dso > 2000 mg/kg bw ; 1994;
toxicity, rabbit 20! m@ v O 7L S 3+9) M-205465-01-1
Acute inhalation @ph@m@? Q\ @\ @é 4-h LCso > 6.14 mg/L _
toxicity, 6 Ié@mu e or@’% R A&+9) 1994: M-205468-01-1
S [ 2 e | M
rah{g 9.5 miSs \@’ Q X e M-205470-01-1
[\~
Eye irritation, @, |K-phosphegaie” @ S S ; 1994;
rbbit & |Q\ml SR Noturritating 1 N705458-01-1
* Aqueous so@on 0@ assi@%hos&hﬁonate @%ining 41% phosphonic acid equivalents.
&g o
S o ©
g\f @@ Q %,
S

& &

N
1- lf@j

@
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Table 5.8.1- 2: Repeated-dose toxicity studies with phosphonic acid or its salts
Study type |[Species |Test Material/ |LOAEL /Effects NOAEL Reference
Doses tested
Oral feeding, | Rat, CD | Phosphonic acid |25 000 ppm: soft faeces, 5000 ppm
13 weeks 2500, 5000 or increased water consumption |(400 mg
25 000 ppm and urinary sodium excretion. bw/dag\Z/@j v Q)

Co <
Oral feeding, | Rat, CD | Na-phosphonate |32 000 ppm: s§§Saceces, body @D00 ppm (34
27 months 0, 2000, 8000 or [weight and food efficiency § 434 mg/kg @
32 000 ppm ratio decre@j, urine &, |bw/day, &
acidiﬁcat@gg, organ wcigl@ &’
changy: )

. 63 AN @ 6\
howli @? xg’ é@’%
Table 5.8.1- 3: Genotoxicity tests with phosphonic-acid tss
Y P E

Study type Organism / Strain \I%st Mgﬁ/eriaNDos%\tested
S. typhimurium K %sph n@%e* N & W;\

o . :
Ames test ]T(Q)IS%S 1537, 1538 é) % 10, 0® ué@@e (+ @p) §9 tlvg e
\3} @ : .
@Q N%@%C I 1978; M-

178996-01-2

53 Pho
Inducttest | £ coli K12 g 2% onic

& .2 |upt 2()()@g/p1g\t@(i Q .
R hosph o
In vivo MNT, . & @ P O@ ona&@, & @ {2 @ [ BCAYe
oral M()USC/§\@SS (@) @}FW( applications, 24 h mtc&“ Negall?e 1553590-01-2
1020& )00 @w bw/day % §
* Aqueous solution of po'@aum p@@pho%ejjcon%nmg 4@hos{3@mc ac@quw&ignts & D
& o & &
g 5?
1369-01-2

N) N
Report: @) ©\I(CA N.I/W :
Title: ©© Q Phogghorouicid (& r%&) an 'sod1© h()@ghlte (37934 R.P., disodium salt):
&

A&te orgl toxicity in th use rat
Report No. 9 R000554, % %\ @ @’%
Docum@o.: @@4—2@9—0@ ©© § ©\
Guidelin&(s): o notgpecifi * RN

d L -
AN
Guideline deviation@ nd&appli@%e 0 S 6&’ & S
GLP/GEP: &

S,
L & & N%AR@IAA% METHODS
v o %,Q & @
Groups % (5/sex) (& rats@w 19 to g)o\ﬁ%re given single oral administration of 1350, 2000,
3000, 4390 and 67 g,/k of\\phospl@ (H 3PO; Prolabo 75162) or 2000, 3000, 4500, 6700
and_F000 mg/kg ‘&g of um@fhos @NazHPO Prolabo 73130).
Glo\ps of 10 (5/sex) o1 ml@ (b [“to l@g) were given single oral administration of 600, 900,
1350, 2000 a @300 mg,/k WO .~ Aos 1c acid in 10% aqueous solution of gum arabic or 600,
900, 1350, 0 g/k@bw isodium phosphonate in 10% aqueous solution of gum
arabic. @
Bw as @rde@%rery @day@lacroscoplc examination was carried out on all animals dead during
studyig} S @mg a%term%@l sacrifice which was performed 15 days after dosing.
S & w
¢ £ £y

&
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II. RESULTS AND DISCUSSION
Mortality rates in rats and mice are summarized in Table 5.8.1- 4. >
In rats, clinical signs included sedation and dyspnoea after administration of phosphonic acid, (@ths@

occurred within 1to 2 hours) and sedation, diarrhoea and cloning or tq 1c convulslo@ aftef0’
administration of disodium phosphonate (deaths occurred within 2 to 24 houggdfter dosm @n r@
clinical signs after administration of phosphonic acid included sedation and @spnoea (d ath 0 d
within 3 to 6 hours post-dosing) and sedation, dyspnoea, diarrhoea and pretration after atlotf@
of disodium phosphonate (deaths occurred 6 to 24 hoyrs after dosmg}ﬂ here wg&&no \sxgmﬁc@l’ o
changes in bw gain among the various dose groups of ra‘?and mice. Q § Y\a &

<
No significant macroscopic findings were noted a @rmmal sac@ce except n@ed 1%&1‘[1 of t@
digestive tract i.e. severe congestion of the glan reglon of th ch small nte Q';'
in both rats and mice following administration¥ hosphon@amd diste tlne&%/ot
congestion of the glandular region of the stmmch @(j@s notexl fo&l%wm§ mn@i&;lomof diSedium

phosphonate. % @ & o
% & o 4 % @@ o @@% &>
Table 5.8.1- 4: Mortality pattern i ts ar@mlce @’lowmgbsmg@ral aelsmmséﬁoné@ pho§nic
acid or disodium @spl&iﬁa \ (;(}%9 § @ oy
Species BT O \ > AoUsh )

Dose level M?ﬁ'tali’fy afte,z@s d O | D&y level ~OMorgifity aftdr 15d
&
Sompetin (mg/kg N@es \Fem@ 2 s@fes K@T)g@ @/Iales Q? F e&les 2 sexes

bw)

Phosphonic Q @5 @ NERZ
e 1350 _ B 0/5 4 0/L£ RS %@ b, 0/5 0/10
200Q, & by 1501 8D . [O 90, 05 & 05 0/10

30) W5 28, Y10 138 | 1/5 0/5 1/10
55 @ [0/ @00 . 545 5/5 10/10
700, 8 | Y5 N 18y SA000@° | 5 5/5 10/10
Sl D S RS
Disodium ™ &) %)
~ . N
shosphonats 2600 0/%, 05 s 0G5 m@o A 05 0/5 0/10
S 3000, @& K05 @0 17900y, 0/5 0/5 0/10
45080 1. s 16> [, 910 b 135 1/5 0/5 1/10
SO NI N TSN 0/5 0/5 0/10
20008 3@ \\5/5 @‘?’ 10/% @3000 5/5 5/5 10/10
T RO
$ &S N *@ CQ&CL%S(%N
SISy

The acu %al LDso o@hos@uc @ @sodﬁm phosphonate in rats and mice was greater than
2000 mg'kg bw. Tl@nei&er ub%ance i lass%@d for acute oral toxicity according to the criteria of
Regiation 1272/2808. & ez

RMS conclusion: The @&l L \were %lcy%@ed using the Litchfield and Wilcoxon method and were
2950 [2400 t&@bSO mg/k th s€yes of rats and 1650 mg/kg bw in both sexes of mice for
phosphonic 300 00 &600@ mg/kg bw in both sexes of rats and 2450 mg/kg bw in both

sexes of n& for@&som@ ph@honm@
O

@
@
S FES
¢ LTS

&
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Report: KCA 5.8.1/02 | N ; 1995; M-205464-01-1
Title: Acute oral toxicity (LD50) test in rats Potassium salts of phosphorus acid
Report No.: C013892 -
Document No.: M-205464-01-1 @ Qb
Guideline(s): USEPA (=EPA): F 81-1, M 152-10 N 43
Guideline deviation(s):  none S @® @
GLP/GEP: yes ¢§ AN Q
§ &
I. MATERIALS AND METHODS v\% °\© 9 g\’@

S
G %C@ 1097 \@Q @
roups of 10 (5/sex) Sprague Dawley rats (6 to 8 weeks old; bw r% e at start ghere &
administered (gavage) single oral doses of 2500, 3258, 4000, and i mg/kg b é@h Q§©
phosphonic acid (Foli-R-Fos 400 referred as potass%@l salts of phi@pphopic acidg atc 22 4- 3P
41% ; pH = 5.7); 410 mg/mL of phosphonic ac@@fresent as &8 9 mgihl OQQOK‘Ild otas®m
phosphonate). \ @
Rats were examined twice daily for mort%\’y r@hm@?s A unt@sacr&é@e at & 14; bw was
recorded prior to dosing, on d-7 and —14 a&ir do al]éi’rvw@ rats @ere su Ject@%‘to %DSCQQI‘C
examination of thoracic and abdominal Ogg S. \ N @ % § I@

> > &

S SN

I & Ugiﬁ A@ D@US%@V §9 &L @Q @@

Mortality occurred within 1 day @st d%lng 1%he 3@) 40§and 0 é\éfﬂ(g gro o (sce Table

5.8.1-5). @ N z Q&
N & &@ © ©
_s: ; v SHE @
Table 5.8.1- 5: Morl;a]@j patt& ®© §@2 . . S @ s

J@éle Ca a @ @ & Female” >y

Dose — b 5 T T
(mg/kg bw) Mort@ ) e &f@?fa: day§ Mg@allty o' (nfoct)ef ﬁ:tlsl)l davs
2500 F QO NN N5 9] N &Z
3250 A5 N &) 2 3/5Y § %, 3 (1)
4000 [ 551 O 4-18 & B B g 40
5000 ¢ 359 1 Y g0 -N1) s | o5 &, 1(0) - 3(1)
T

e k@
Cl1n1cé§§gns were n@%ﬂ in %treatﬁr fro@%O nﬁnutes\@er dosing and included pilo-erection,
subdued behaV10 ducQ actiddty, at@ia, &}stra&gn cosVulsions, tremors, hunched appearance,

increased sahvat@)@ a %r br ?hm rvivors ofghe various treated groups recovered after
2 to 7 days. No treatn@@ %@t’ on ‘bw wab@cor@in Survivors.

S \
Macroscopjc exammatlo@sh j\;@ @s (stomach filled or distended with clear fluid
and red glandul ucosy in ti@’s

(%‘ng/kgwbw group, and distended intestines in 2 males and
2 femal and caecu 1lled h &own f@ @ale from the 4000 mg/kg bw group.
@\ QII &NCLUSION

@

The acute @ %&f p smmﬁh l%nate in rats was greater than 2000 mg/kg bw. Thus, the
substance js\iot clgssifieghtor agute ore&xici‘[y according to the criteria of Regulation 1272/2008.
RMS co@ us1 The @edigidral LDso of potassium salt of phosphonic acid in Sprague Dawley rats
was cgle ingprobit@nethod and was 3816 [2814 to 5143] mg/kg bw in males, 3445 [2396 to
432§mg/k$ g§ algSyand 3624 [3082 to 4186] mg/kg bw for both sexes.

&




Bayer — Crop Science Division Page 168 of 198

2016-12-05
Document MCA - Section 5: Toxicological and metabolism studies
Fosetyl
Report: KCA 5.8.1/03 | N ; 1994; M-205465-01-1
Title: Acute dermal toxicity (limit) test in rabbits Potassium salts of phosphorus acid
Report No.: C013893 -
Document No.: M-205465-01-1 @ Qb
Guideline(s): USEPA (=EPA): F 81-2 N 93
Guideline deviation(s):  none S @® @
GLP/GEP: yes ¢§ AN Q
§ &
I. MATERIALS AND METHODS ?&% o Q @ g\,@
@

referred as potassium salts of phosphonic acid; bat§lr2244-3 [H %, p 5 g/

phosphonic acid present as 668.9 mg/mL of mo nd dipota&ium p pho e) o@ie cligped d

skin (approx. 10% of the body surface) under sémi occlusi dreggng, a@r 243dpur oﬁson %7 the
1y

N
Groups of 10 (5/sex) adult New Zealand rabbits (bw X.nge at sta @ 34 to 2. 5 e gixg
single topical application of 2000 mg/kg bw of potgssium salt o @hosphomc d (F §
L@ i 410 r€g/mL, @

skin was wiped with water to remove excesgypf tesgaterigl. Cligucal &§ recorded and

bw were recorded immediately prior to d%;ng a We@ frer. 11 rabb v@m sagapdicede oh

d-14 post-dosing and subjected to a gross&y cro%: picsgamigatidn. % @ @
S o 8

I & U{ﬁ A D@US%@V @*}9\ @ @Q S

No treatment-related changes wef@eco@ed (n@rtahtbchnl@mgn@@w@@m@top@j
@ N
~ IL@CON&USI%)N @Q o & &
S § oo @ N @ \@ 9
The acute percutaneous- %@@50 of potaségim phaqate iggabbitsgvas t%@ate n 2000 mg/kg bw.
Thus, the substance i ig I not cl@ﬁed@gor ac dm@l tox@ity ggeording™to thgriteria of Regulation
1272/2008. Q @ % S &
RMS conclusion: dian al <\ of Pota sagof phosphonic acid in the New Zealand
Ghe mgc @ 2 @1 alyof phosphog w

rabbit was > 20(@@/&@W ) R N @ @ <&

NS & %
$ Q\? S 7 § @
Report: ¢ KCA 5, 8@@0 : 1994; M-205468-01-1
Title: S cut alat 0x1c1ty stu(@n ra tasSNgn salts of phosphorus acid
5
Reportﬁg.. @ COI
Document No.: S ?6546
Guideline(s): § M§EP PA&\F 81- @ @ @
Guideline dev1atlo@s) é)ne S Q \% Q> Q&
GLP/GEP: @ O es@ N ¢ o O @
Q © S D
3 . § SHERI%LS Q@D METHODS
N

Groyps of 10 (S/SG@prag%e D@ey r@ (5 ‘@é?weeks old; bw range at dosing: 165 to 207 g) were
expdsed “nose only to qul@ eroson p sium salt of phosphonic acid (Foli-R-Fos® 400, batch
2244-3) for a 4@<~per10d the g€an a@wve&oncentratlon of test aerosol in the exposure chamber was
determined v1me1%é’all & vsé§\6.14 1.75 mg/L (nominal concentration = 4.77 mg/L) and the
percentage par@kes < 33 um was .

Rats wergsxami&ed cogjhuo throughout the exposure period, immediately after exposure and for
the fir ho Qx po dos and twice daily thereafter; bw were recorded before dosing and on
d-2; é\,’ -4; " -10Gerid -+4. All rats were sacrificed at d-14 and subjected to a gross macroscopic

x@nat@ partl@laﬂ@f the respiratory tract.

&
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II. RESULTS AND DISCUSSION

No deaths nor treatment related clinical signs were seen; the bw was slightly reduced on d-4 ggst-
dosing in 1 male and 3 females which recover thereafter; on necropsy findings were sma]l Sings &
(1 male), pale lungs (2 males and 3 females) and slightly patchy liver (1 male). S @®

O

I1I. CONCLUSION @ S8
S L o
The 4-hours inhalation LCso of potassium phosphonat rats was ggdater than 5 ing/L. Tlius,

LN
substance is not classified for acute inhalation t0x1@6/ accordlno the crltg@@ o@egula@bn K@
1272/2008. @
RMS conclusion: The acute inhalation LCso (4 hs) of potagstwm salt o @sphor% c@m t@
Sprague Dawley rat was > 6.14 mg/L (maximum g .J\ evable C(Qc tra) foéoth é&es @}
Q@? \ @ @ \& @

Report: KCA 5.8.1/05 94 205@ Ol-b@y @@ & % .
Title: Primary skin 1rr1tat1a% test 1@abb1t@otassi@1 sa%s of ph@phorus@md @’ @}
Report No.: C013895 & \\ \ % §
Document No.: M-205470-01-1¢° " @ . & &\ N é% S
Gl ) USEPA CERQFESS & O @%’ o & &
Guideline deviation(s):  none & (N RN @@ N S %@
GLP/GEP: yes Q @) o @@ @Q o §@ @@ N
(g @
@ I NB&TE@ALS &Ko METH@%S % & &

A group of 6 male young Ruult N@w Z@@%m ite rgbbits raﬂg? at d@m ®2 to 2.33 kg) were
administered a single oplcal licagpn of §r:ﬂ§f potéiunggalt of ;;%’ospk@glc acid (Foli-R-Fos®
400, batch 2244-3) t&e cli@ed sal n (a appIoX. 6@n2) er S&ﬁl -occlusive dressing for
a 4 hour period. A@md o&the e@sur&@erlod e @%ed @in Was w1p§g with water to remove test
material.

N <
Skin reaction &re sc%ed b& @02 h@s af@%the &atch r@val ising the EPA scoring system.
o & O
.2 @UL"@AND«@IS(@ISSI@

No ev%]%’nce of eryt%a 0 eggl was @‘h m\@y rabﬁ’t at&gy interval (all scores = 0).

®§ @ §)® o IIIf&Ng%S@{

Potassium p‘l@phm@t@e @%’? 1 tﬁil g R rabb kln he erythema and oedema scores were zero and
thus below 2.3 in all awima l‘&J'h potagsfum osphonate is not classified for primary skin
irritatio@orroswny zf@cordé%o th@eritegy of I{%’ulatlon 1272/2008.
RMS conclusion: '@pot sium lt of gosphﬁc acid was not irritant to the rabbit skin.
o
N Q &
@
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Report: KCA 5.8.1/06 | I ; 1994; M-205458-01-1
Title: Primary eye irritation test in rabbits Potassium salts of phosphorus acid
Report No.: C013889 -
Document No.: M-205458-01-1 @ Qb
Guideline(s): USEPA (=EPA): F 81-4 N 93
Guideline deviation(s):  none S @® @
GLP/GEP: yes S N QS
g IS
I. MATERIALS AND METHODS &% , © § 34\7@
A N @

N %
A group of 6 male young adult New Zealand white rabb¥s (bw rang dosing: 2.@%0 \kg v@\%re &
administered a single application of 0.1 mL of poum salt o%@sphonic acti,(Fol

batch 2244-3) in the conjunctival sac of the right &ye; ocular re iong,@were @cord@ 1, 24648, il@
72 hours after dosing using the EPA scoring sys@ \ R \ © @@
A N
R
II. RESULES AN %IS@?SS & D
& _— 5@7 @ g

@ ®)
No corneal nor iridial changes were see@%shghi@(?:onmctlg%d S W@@Qee n in 5/6 §1th

slight to moderate discharge in all ra@}ts at@*hour}fter é@smg@al re very@fcurred at
after instillation (see Table 5.8.1- 6) Q (& é\a @\ Ko @ <
Oy S E e

v SRS R
Table 5.8.1- 6: Eye 1rr1tat10n s res f@llow&@mst@mn <9)0&1&9 s@of é"ph nivacid
Eye 1rr1taf& scords (no@f affected rabbits) @ ¢, @)
Scoring time 1 h% O24 > | 48h AL |
C i {7 2N TN
ornea opacity 0 (6) 0y @5}9 O@,} (Kq
Iris inflammation & | o9 2] Wo) O] 06 & «06 Y
Conjunctival redne@ QP oY [Dou@ | Tog
Conjunctival che@osmx\ u &(6) B m\&%) & % @ @)
Conjunctival @char§ 1@1) 2 E% KUO(6)€%\9 @@0(6)@ @ 0(6)

9
o Lo &9

> O 111. CONSLU S
A o O & - NELUSION o

N W Y S

Potassium phospf@a € 1s%ot mgg rab@ cyeg) C&Fh octlar scores at the relevant reading times
were zero. Thustotan plsSpho, @te is ‘fﬁg @ﬁied@ eye irritation according to the criteria of
Regulation 12920083 5
RMS conclifsion: @cor&@g thK rre@EU gg%}delm@, the potassium salt of phosphonic acid should
not be con%dered as irritart to [ eyed=™ &
o @

@ N N @\
- %O@f @ D
& T &

V\a

g
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Report: KkcA s.s.1/07 I I B

; 1978; M-231192-01-2

Title: Phosphorous acid (37934 R.P.): Three-months toxicity in the rat by the oral route (by
admixture in the diet as hydrated monosodium phosphite) @ Qb

Report No.: R000591 N 93
Document No.: M-231192-01-2 S @@
Guideline(s): not specified @@ N @®
Guideline deviation(s):  not applicable Q> S
GLP/GEP: no < Q § %

© &% v\,\ \ é\’

I. MATERIALS ANDWETHODSQ@ @ @ %@ &@

JEN O L O
Groups of 30 (15/sex) CD rats (1 month old) iven oral inistration, @ 0, 25% 5@9) 1@
0%

25000 ppm of phosphonic acid as an hydratgdgmonosodiym @onat@an ous@NaHz$

69.3%; water: 27.7%; batch DA 88) by admixt Ye in the dm]%or 9Qcon5@ut1v WA ays. (=guivat&dt to

daily oral ingestion of 0, 200, 400, and 2000 ¥sg/kg /d @1 &ﬁs@ id); @ontml% grouf)\\s’ were

used, one administered the basal diet and the 6thergne amst 50Q prn fso idegi.e.

the highest sodium concentration of so ﬂ ad @ﬁst eged 0 the st te Substante ed ¢

allow for the large amounts of sodium ej‘,rodu&d in @s dle the %1 tr@mn qgmono§

phosphonate).

Stability of sodium phosphonate, @ th%,%dlet é@r ﬁ)n @’las @ecke a@ew@s study”.
@ mé@ﬂre e c;i%eked when

Anhydrous monosodium phosp Q\ ate and s(%dlum @})nte @)f fi

preparing fresh batches.

Rats were observed daily “@@r@ mmallt%morlb@dlty%nd @10 51gns @w &dter and food
consumption were recorded%veel%lg hagfatological a@mmaﬁon %@/thrgc@e € nt Hb; Hct; total
and differential leukocyte%ount@ nic en&cal examinaon ( ph@hom, sodium; calcium;
chloride; SGOT; SGPT alk e phosphatsse; g é%N were c%@ned@ on 5 rats/sex after
1 and 3 months; ur1 i lume; “pH:_phosp S; S@dlum@mlm l’gl e; urobilinogen; bile
salts; microscopic @mm@tlon 0§ @Q@mnt)@ere @@med@,lt on 1 ats/s at termination.
Terminal macro§gopic ind "Ny opiﬁhologqgal* e rm ons %ver @irried out on 5 rats/sex
(oesophagus; sé?h @malll testéne; co hv&g* §c eas 1vai§g gland trachea; lung; heart*;

aorta; spleen@ teri @mph@lode& thy 1d*§ arat@frmd adrenal gland*; muscle;
kidney*; u@ary bl der; gonad&¥; epi dym S; prégtate*: seml , vesicles; uterine horn®; femur +

bone m@@w brain; p]@’c %@nd @’nal cord; e;@and& ic n&gve)
@
Q\ O @v RE@QLT@ND%QISCES\SION

There was no treatmela a11 n, food consumption and ophthalmological
findings. So% aece@ en through\ the\s ud period and diarrhoea during the early part of
i igh dose g@aup @reas:@rate s recorded in high dose rats from the 1% week

dosing in %
of study persmtm%hrou@u‘[ tl@ stu%perloﬂvm males while it disappeared at w-7 in females;

water intake was sn@@rly % s%lm th& dmt@%hlonde control group (see Table 5.8.1- 7).
®o
N . § @\ @Q &©
LA é@ N
RV
@ < Q" & ©@
¢ & ¢
NN % S
< @@ SN
) Z5 KO
$

©
& Bertr., Acide phophoreux (37 394 R.P.): stabilité dans I’aliment pour rats UAR 103; PH/RD/F-AB/CP 1842; May 26,
1977.
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Table 5.8.1- 7: Mean phosphonic acid intake (mg/kg bw/d and mean water intake (mL/day/rat)

Dose o

level 0 NaCl controls 2500 5000 25@0 Qb

(ppm) PN

Sex M | F M | F M | F M |OF o OF

Mean phosphonic acid intake (mg/kg bw/d) S . N

w-1 § § § § 300 300 60(& 600 | &.706ay 3,200

w-4 i i i i 200 | 200 400 - [>~2,0000 [ 2200

w-8 | | | | 100 & 200 (%o 3005 | 1400 | o600 &

w-12 | | ! ! 100 100 [Q200 3@ | 200 2 1L6OS

Mean water intake (mL/d/rat) (% variation vs absolu;écontrols) & > A Q Q) N
32 31 ¢4 24Q 9 16726 4] 3 [P

wl 23 5| 528%) | 524%) &4 | (%) 6%) REAM"| (62%) ) |28
45 36 36 . @ IS 38 @ @ ®v45 38

= 6 ] 0| s | caoty | o3 LSO T | @ *c+25%“ (127%)

g «@7 O
s o - 42 6 @936 of 3 S 32;?& ¢ 34
(+20%) | S +3%Q0) (ggl ) A(+6%)§ (-16%5 | (€XD%) @( 11%)

[ZEEN 31 \ RE 44 31

walZ 2 | e o> | 68 %12(@)@ (+ ﬁ@){xu%@ (-9%)

[©
”\y
No treatment related changes Weréeen m@a atol ical an&hm al 1 tlgaﬁens Higher
levels of urinary sodium and cajcium &@e se%m hi do th reatment such
increases was only seen in 3 wi@s of the ml@ose le %@l (se& bl

60 O & o @ @ @
Table 5.8.1- 8: Resui¢g of u&nalysm@ter @eel%@f tre@ment “\a % /}\@
Sex Nl 2 Male &Y N, %\ >, Female
Dose (ppm) @ 0 N zg@ | $uo @50(}9 @ | 3500 | 5000 | 25000
Urinary pH NN RN OQ 2) & @D
w-4 © S N RN - - -
w-13 N & [ o8 O 7.4@23” ﬁ”\% 6.50 6,88 7.22 6.82 6.20
Sodium (m@/\24h) o & ¢ 7
w-4 v 288 | @00 Y289 3%& ‘T6.3 17.2 17.0 [ 31.2**
w-13 QN o | &2 [N26.6 | 1ep | R0 ** @©° 16.0 17.1 24.7 | 27.6 **
Calcium (mg/24h) 'S, .S %, S A
w-4 S L1078y om0 (@26 Q 1528 0.78 1.10 1.37* | 1.63*
w-13 9 S & |32y LKW | 28¥ | 136 1.02 219 | 2.72 **
Phosphorus (@/24h),© ey .9 O Q @
w-4 JO305 ] 3& | et3 &y 226 16.1 21.4 14.9 7.9
w-13 % P20 | 83, 92129 273 16.6 15.9 22.1 22.4
*p<0.0§Fp<001 , 2 Q e o

SN
S @ @ N . —
No %geatment relaté eff @ Wwerg seen Qter@tlon macroscopic examination.

a S
& A % §§> IR CONCLUSION
N @
RMS co &usno@ asesdn fl®ngs g’n in the high dose rats (soft faeces, increased water intake and
increase@srin &1 a a1c1um excretion), the NOAEL in this study is 5000 ppm (equivalent to

400 ritvkg b
Q® EY

&
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Report: KCA 5.8.1/08| NG B 199/; M-205460-01-1
Title: Testing for mutagenic activity with Salmonella typhimurium TA 1535, TA 1537, ZA
1538, TA 98 and TA 100 Potassium salts of phosphorus acid @
Report No.: C013890 S
Document No.: M-205460-01-1 > @Q @
Guideline(s): USEPA (=EPA): F84-2; M 152-17 @J@ NS
Guideline deviation(s):  none Q> @
GLP/GEP: yes <) Q e 2
% N e %
© N %, SO
I. MATERIALS ANDWETHODQ@ ©) Q\ @ @
@ D é\a
Prior to the experiments, a toxicity testing was perfg Fned on TA@O strain us&@ 33&1, 3 \t, 100&}
3333, and 10 000 pg/plate of potassium salt 0@0sphomc 01d (F@R FEW® 4(@ Bagh 22@3;
400 g/L phosphonic acid present as mono- and dipotassijum @ph Imte) @ @ B
Potassium salt of phosphonic acid was teste the nt@tlons 1n t ange?i g assay,
in a plate incorporation assay using 5 bacgerial %%ier é&n @9 100 @537 and
TA1538 of S. typhimurium, with and without metabolg actiyation —9 fr on of 1ver Rdmogate
prepared from the livers of Aroclor 12@ treai%d Sp@ue [a ley@ts arfé% C'[O%IIIX 1 rlle

water), using 2 independent experime@s. \
Positive controls without metaboli @;tlv@n m&%ded& aml%@mt

ene &3
DMSO), sodium azide (1 pg/platéissolved m(%terlle @ater) am1r©acr1
in DMSO) and 4 nitrofluorene (g0 pg;ép ate d@’solv )IA QO
@ § Q @ é&

‘\RE@TS@ND ]@SCUS%IO@

”\a
. o \
No evidence of toxm%was
was seen. Q@
In the 2 mdepende XpeQment
revertant colonigsdn a }@este strain, Doth itnthe

ate (ﬁ@solved in

e e g
dé@ (80 g/p@\\t’e dissolved

rve%n the§ gﬂdmg ®§1C1§’§ test Q%rec@atlon of test material
AN
@ere@as no@atl ~fﬁxﬁy s@mﬁcan(’?l gease in the mean number of

pr garice of metabolic activation;

positive contro@ llcl the expect o increggses i %eve nts colfyvies (§§£ Table 5.8.1-9).
g ey @1 X
Table 5.&&%. Mea@u @%f r %tant@olomes in @on ll@’typhtmm ium strains following
&@ tr @ p lum salt 0 &
Q\ &Nea@ﬁmbe@)f re@tant%lomeﬁﬁ replicates)
ng, S JTA153 TAI%37 ¥ B3 1538 TA98 TA100
platg | ©99 N-S9. P +se ] %& +99 [ -9 [ +89 | -89 | +89 |
1* experiment &° ¢ SO C Mo Y U
Solvent % 0 19.8% | &2 | K19 D143 §715+47 | 1322 | 232+ [ 1322 | 9947 [ 86+15
@9 33 Bt7 ¥ @12+3%)” 4x&k] 1244 | 943 | 2448 | 13+6 | 88+6 | 98+6
100 ['~3+3, [™1043 | 1242 [ na3 | 846 | 1141 | 2445 | 1643 | 11349 | 89+16
Potas$ium | 333 o[ 1048D| 79 | 24 |3 [ 1022 | 844 | 2641 | 18+4 | 104+4 | 89+18
phosphonate | 1000 | 1308 | @pel | 154 ©1044 | 1243 | 9+2 | 23+2 | 13+3 | 86+8 | 8829
398 | 1344 g 1546y 12497 943 | 1643 | 843 | 2043 | 1545 | 86+8 | 92+11
@000 [0+48 8% | @2 | 1143 | 13+4 | 948 | 1945 | 1543 | 9343 | 85+4
ONE (BN 1IN © | as O - - |214445] - |179+45| - -
Na azide @] @ 3 e[ - - - - ] - - [ 4198
9 AL @ <) | $ I I 1‘3‘§7i i I I I I I
. Q S
N & 2 17§§’9 - |146+15] - [ 268+43 | - | 495+43 | - [547435] -

&
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Mean number of revertant colonies (3 replicates)
ng/ TA1535 TA1537 TA 1538 TA98 TA100
plate [ +S9 | -S89 | +S9 | -89 | +S9 | -S9 [ +S9 | -S9 [ +89 89 o
2"! experiment @ N
Solvent 0 8+1 1242 | 6.2+ | 1044 [ 1322 [ 1242 | 1345 o] 1742 | 94+@®)) 89+1€
33 5+1 61 | 7+4 | 651 | 1122 | 1122 | 14z 14+4 10093 s
100 742 743 | 6+2 | 8+l 743 | 1242 | 1049 | 1241 | 100+64 B6+13
Potassium | 333 642 543 | 943 | 62 | 8+2 | 1446 | ¢6 | 1644 OR6+IEY 93D
phosphonate | 1000 | 443 6+3 | 1041 | 542 | i@ | 1142 [ Y755 | 1556~ 9984°| 63
3333 | 642 943 | 9+1 [ 4+2 | 2 | 10+1P 1243 17 [ D8
10000 | 6+2 63 | 741 | 643 k 843 | 10407 1083 [xIT+2 I7+6 D 79849
2 NF 1 0 | | - Jeawmo| - (20830 -¢)”
Na azide 1 - |sex11| - /{@” - a2 - Q] o & + 19
B30+ @& S N LT
9AAC 80 I I I 0 b L A 4 § Y I
AAN 2 [126+10 | - [178+127 -»x.] 22895 | @ @éﬂzw S [89py6] o -
9 AAC =9 Aminoacridine; 2 NF = 2 Nitrofluorene; }iﬁ@@ 4 n@?oqu:}%) ne; gAN 4%nlnoa6®acene Q\,W

§

@H@ONQ&SI&% @ <
RMS conclusion: Following 2 i@%pendg?ft expen ts paty sm @alt obo onm%cld did not
induce reverse gene mutation th@ﬁalm lla zum & al dose evels up to
10 000 pg/plate, both in the a@ence &nd t%presen@’ of n%tabo ctlz%tlon
S @
@ \ &

Report: 1/09 1 O 2
Title: %Inve t10 the p 51b1 tag&@c act of @wtte a&@f hydrated

@ mon pho AN
Report No.: @00822 @
Document No.: \M-2 %—01—2@\9 \\ N @ @} <
Guideline(s): not emﬁe @ & @ § B
Guideline dev1§on(s®@ no@ppll%b o\@ @ Q %@
GLP/GE];:\ 9 A0 o @ O @ @,

A & .S

. . I MAT@IAK@AND%IET@DS

O &
Groups of 5 mal w1s ice @e g %\n 2 %@doses by g@vage, at 24-hour interval of 0, 1000, 2000,
and 4000 mg/ hy cd ngg os sph te (Batch OP 77051, approx. 97% purity;
anhydrous PO@68 S W, té&28 Ved distilled water. All mice were sacrificed after
the 2™ do% and bone row@as t en@mng the count of Howell-Jolly bodies in 2,000
polychr@ ic erythro@@tes Q

@ %

R@LR@ND DISCUSSION

In the top dos§ o
1 hour after PANT
Control @b

bodies @e b

values: Ph not increase the frequency of polychromatic erythrocytes

nic %m @
HO\@I -] 0&? odi Qt a@@ ose levels, compared to the negative controls (see Table 5.8.1-

&

ited@’ lo
Yenz

u%‘ 1ed@1thm® hours after the 1°* administration and the 2 other within
1n§%on§§

erceﬁ%ge of polychromatic erythrocytes containing Howell-Jolly
(§P pyrene and methylmethansulphonate treated animals showed higher

containing
10).
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Table 5.8.1- 10: Group mean percentage of PCE containing Howell-Jolly bodies per 2000 cells

Treatment or Dose Group mean percentage of PCE containing .
catment groups | (1me/kg bw) Howell-Jolly bodies per 2000 cells @
Vehicle 0 0.18% S
1000 0.27% RS @
Phosphonic acid 2000 0.21% S ' Q@
4000 0.22% v S @
Benzo (a) pyrene 200 1.51% <) O o %@2
MMS 25 . & 5> \"\ Q
Benzene 0.25 mL/kg %1% @f\(\@ @@ § é\a@
gg&] & S V¥ o &
III. CON SION Q . I o < @

> @
RMS conclusion: Administration of phosph001d as h \atedsmonosgdlu@hosphg ateﬁ) to
4,000 mg/kg bw did not induce the for@tlon H& lJ@Fy bgdies i@@«,@the Polyc

S‘
=
=
[
=
o

‘o
erythrocytes of the bone marrow of mice. G S % o
% & | S,
@ &% \© Q x S
Report: KCA 5.8.1/10 ,,aﬁs v, 9% 128 @ S Q
Title: Inductests on@hosplisrous, aé% anq&y 74- 7%, <> @ ©
R : N NS
eport No.: R002844 @ S S O NN
Document No.: M-178996-01-2 & 9 § (©) Q © S
S srg, v S @ SEEESCEING)
Guideline(s): not s ied- @y &, @)Q @ N
Guideline deviation(s):  not agp 1ca§§e § g & . S % @)
GLP/GEP: % O S @ v < S &
Q° R
& @1 M@TE&S AD, ME DS ~ . §
K o~ S <
Induction of propkage lambda d@elo nt in sc@hza li K12 str GY 5027 was assayed in

concentratlo ac1d }% in dlﬁed waer up to 2 mg/plate. Effect of
test substanc ment was as@yed @mg td sam& oncentrations, on liquid culture
of E. colj &Y 5029 strain, in 5@9 ab m the res@ce offgmetabolic activation. Results were
expres@s the conratl of t substance alf @%the maximum theoretical induction
which is assessed§oun@g either the @rﬂbe’&o i fec tive &@ci or the number of lysogenic bacteria.

(see Table 5.8.1- [ @, ®)

C @ @9% RS Qb

o e O O O @
Table 5.8.1- 1§ R syl -7 (O O
O

Strain f\@?%Prophage @v @\?} %‘z{;&%\ﬁlﬁs Sﬁy@ Endpoint
GY 4015 |- R + Nt [ 601, 9 [Indicative
GY. 5927 |Lambdiypapa Q2 A. ¥B344y° Al A | Induction potential
GY 5029 Lambda cI859 A % ilU A | Prophage development

the absence a € nce&o\f meta ollx%tlvaﬁen A&lor uce@at liver microsomes) using
sp&%ﬁed
hag

% N
ﬁvRE@JLTs AND DISCUSSION

No in 0 ntial 0@19 pro&%ge lambda was observed in the £. Coli GY5027 lysogenic strain with
and W‘xsgl;lout £b0 act
zg ge @elop not inhibited for dose of test substance up to 2,000 pg/in the absence and
e pre@ence of metab ic activation.
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III. CONCLUSION

RMS conclusion: Phosphonic acid did not induce prophage lambda development in the £. Coli
strain (GY5027) at dose level up to 2 mg/plate, in the absence or in the presence of mgtabolic
activation. Data are succinctly described so that this negative result should be c%sidered as in@ative.

@
& o
Report: 1981 M. 01. Q< @\
eport: KCA 5.8.1/11 | N ; 1981; M-159229-01-1 o &
Title: Monosodium phosphite: Lifetime ch@ﬁc toxicity arkdsearcinogeniciﬁgstudy\r?rats é\a
Report No.: R000746 \& @ Y N @ @
Document No.: M-159229-01-1 o & &
Guideline(s): No guideline was in effect at th@jﬁme of the study (study des1®rs equ@lent ® N
OECD 453, 1981) RN Q &’ o G &@
Guideline deviation(s):  none Q';@' N @ Q © & @
GLP/GEP: yes i <

. S ) L
£ & S & 1 @b NN
Executive Summary

@ v &
Monosodium phosphonate monohydrate,3 %s @nlstqed i t% 1ver @
provide dosage levels of 2000, 8000 @ad 32%@0 p@ (ex r se he%@ s salg; the duct

containing 27% water). The study Qs c‘bgl\('iuc‘% t0 th@a ado 1nen
guideline 453, but the study des1gn&\@ n@cor% th of gu ine. Bixty male
and 60 female rats were initiated@ eac%> osagg levepgnd i cont@ g ts weXe observed
twice daily for signs of overt t0@01ty aqd for @yortali Det@ n§e>r\/e1t‘1s reg&rded weekly.
Individual body weights and T&d (W?t»h c ound) ns1ﬁ§s1pt10 asggements ere@corded weekly

for the first 13 weeks of study an eks @reafte% @) almo@op gxammatrons were
performed for all rats ol & dur nri§% per d and.af 3, Qy 12, ﬂ@ an months of study.

Haematological and blochem at10 alys@ erg conduc%d 0 male and 13 female
weanling rats once ng at1 perl - ﬁiatolo@cal 1uat§ns were determined for
10 rats/sex/group &4, 12, 4 an 27 thS@f study. Biochemical evaluations and

urinalyses were dofe i@ f0° 0 rats%ex/ grup a b7 12, §8 24@5& 20nths of study. An interim
sacrifice was c@@ﬂuct or 10 tats/Sex/ gro@at 12Nnonths of s . N&seompound-related trends were
established f@nea@od R co ouﬁ&) con@gmpt or oﬁbﬁlr@scopic examinations.

A compourgg-related decrease 1r@rou dy Werzht was no at the 32 000-ppm dosage level.
Also nated at the 32 0@—’[)pm@nale age level Was a h‘@@ ncj nce of soft stool which appeared to
be a C(ﬁ%pound relate@effec@urvrval thewizh fa@y co%ste% etween groups throughout 12 months
of study, was decr@d at&’}/’ m@hs of@udy?&} all ¥e treatd male groups when compared with the
control group, dl@ aindy to sliitly mg\reas&d@aorta y in®he 12-19 month period.

Variations notgd in atoddgic v acked sist@§y and progression and therefore they were
not consrdes&to b&yof té’%ologﬂcal significgnge. Sporadic and inconsistent statistically significant
values werg noted in th@eate&ro for @ny b@yChemical studies. Reductions noted in calcium
and pot@m Values wgre digrtult t@nte t anNere probably sporadic in nature but could also be
secondary to the cqayiderable” quantitiesgQ sod@m and phosphorus present in the test article. The
incygase in sodiunrydluegad 27 r@nth@ @@bly due to the same cause while the chloride changes
%Obably secondary @the (@}wr elec 01

are f©changes seen. There was a tendency to a reduced pH of
the urine in m e W 0 G r fe es of note in urinalysis parameters examined.

At necropsy, re w eatnféﬂt ﬁndmgs but relative organ weights for liver, kidney and
heart for % k1 y a hea or females, at 32 000 ppm were increased. These were not
con51de to k@ f to;@:olo | significance. On histopathological examination the only feature of
note wg an e ¥ cre@ inéfJence of chronic nephritis in males at 32 000 ppm but this incidence
rem ed Q, n t Pound range for this laboratory. No treatment related changes in neoplastic
iné( encasAvere seen ¢ NOAEL for anhydrous monosodium phosphonate seen in this study was
consi to be 8000 ppm, equivalent to 348 and 434 mg/kg bw/day in males and females,

respectively.
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I. MATERIALS AND METHODS

A. MATERIALS
1. Test material:
Name:

Description:

Batch / Lot No.:

Purity:

Stability of test compound:

2. Vehicle:
3. Test animals
Species:
Strain:
Sex:
Age:
Weight at dosing:

Source:

Acclimatisation period: @@
Diet: o
Water:
Housing:
Environmental
Temperdiure:;
Humigity:
Air@iany s
Pégptoperiod:

B. STURY¥ DESIGN
& &P

1. In-life dates QY
1978-08-25 to 1 -1 1-%
Gumes:

2. Animal as®gnmét an
Animal asgggnment and d@e oRDS:
Rats we@ndomly fli@g'ibut o

D
Qo AN
Talﬂ@t%.&l- 12: %rou@oc@i@lj in

@rent B0
&@S
27-

Monosodium phosphite hydrate (= nigposodium
phosphonate monohydrate) @JQ

White powder

DA 117 %

- N
NaH,POs: 73%dwvater: 25.9
Stability and concentration@f phosphon
were withthe acceptal&l@ranges

Plain dic;%

R

-

ad lipjtum

ad liytum

ly \jé?hangi@ Wilél\mes du

> @
&

@

AN

N
9
9
upg
D
9
D
hth feeding study in rats

*$he following dose groups were employed:

<

q&w @o. of animals

o
Conc. in d:g%[ppnﬂ% @w

“WMale,,

Female

S0 O 66Q

60

>
< Q

D200@ 60

60

88 S | O 60

60

S 3000 g 60

60

*cfé{ﬁ'csscd@?ﬁnhydrous moridosodium phosphonate
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Diet Preparation and Analysis:

Homogeneity of test substance in the diet was checked on two occasions during the study period;
samples were collected from all diet preparations during each of the first 4 weeks and at Weeks @1"2
26, 39, ,52 65, 78,91, 104, and 117.

Details on oral exposure: @6 &@Q @
Duration of exposure 117 weeks g \Q
Frequency of treatment Via diet, ad libitum % . § § %@)
© &% D S

3. Examinations g @) @ y\a@
Clinical signs - mortality and Rats were observgd at least twn@%mly for may aht© ©© (&©
moribundity/general daily moribundity aglgns of ov 0x101ty an&@talled @ @
observations examinatio re performed we & &
Body weights Body weigh were recor&l we% y foc@the f@t 13 wge s S

every 2 eaf >
Food consumption Food consum £9 rec@d w@x@{ly fo@he 8%3‘[ 13 eks

and %ﬂ’ ek% @
Ophthalmic evaluation O almNoglc Xanyl iTrtio ere&a iegQut opall rat

I@ie @%tmem,and ont:g 2,1 st d&ing.
Haematology log & 1nw§§ ga ﬁg )§;u b; &ct; total

and 1 fer al ocy @oun‘r@ etic cyt unt; telet

c% t re c@ﬂed ®0n 0

‘fats/sgg{dose le@el atklonth & 16,2 d27.

C&Blo er@try (m@borlde% m s@mm@alcmm
@%ter , alkaling ph ata@ SGAT;, SGPT, albumin,
.@,, rec @ld to iligubin, LBBH, t protem globulin)

Clinical chemistry

X
IS wvere carriedgXit on ™) rats@x/d ¢ levehat months 6, 12, 18,
& 04,681 270 g\’ ge el
Urinalysis N) Q" '~ Uhwalysig (voL %@e ﬁc V1t , colour and appearance,

@Q 6\ Sqicro plC e§&aml a e seéunent glucose, ketones,
(2 @Q i,\’© Quce 00% rot 7 uro nog@, nitrites) were also carried out
& o %@) ony 0 raty x/dc@le at mg -~ s6 12, 18, 24, and 27.
Gross pathology rifice of 1Qxats/s osﬁbvel was performed after 12
&@O @© § %ﬂ ang a&méﬁamg at$ were sacrificed after 27 months.
S & @ All ®ere s@ect g to a gx%ss macroscopic examination.

@
Organ welghts % @ ﬁi\ecte@@gws ere @ghed (heart, kidney, liver, brain, testis)
Histopathologgy, @@Q ©© is o@thol(@ al e@tinations were performed on the following

Q ©© \\ tisses: oD
NS al @nnd 48rta, eye, oesophagus, stomach, duodenum,
O
9 fun ilew,“caecum, colon: rectum, liver, kidney, trachea,
Q J N y
Q % @\sple panc as, urinary bladder, prostate, uterus, testes, ovaries,
\% N ° SCIQIC n&QE, brain, heart, lung, pituitary, thyroid and
@° v &@ rathy& lymph nodes, sternum, spinal cord, salivary gland,
S %% @mscl@skm mammary gland, thymus and any tissue with
N 1es1@s
O Q
< S

Statistiga? eval@tion Q

All st&ustlca&al@ cq@ared the treatment groups with the control group, by sex. Mean body
wejghts, ;@af' foddrcondamption, haematological parameters, biochemical and urinalysis parameters,
antd abs€lite and relative organ weights were compared by analysis of variance (one-way
classiffcytion), Bartlett's test for homogeneity of variances and appropriate ¢-test (for equal or unequal
variances) using Dunnett's multiple comparison tables to judge significance of differences.
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II. RESULTS AND DISCUSSION

A. MORTALITY

There were no treatment-related changes in survival through 12 months of study; at study termir&on, Q

lower survival was recorded in all treated males compared to controls, due to©the greater n er o
deaths in the 12-19 month interval, whereas survival in treated females waS greater t‘r{@ th%@f
controls (see Table 5.8.1- 13). g N
3 S & o
9
R X
Table 5.8.1- 13: Survival rate after 117 weeks v® @& \ @Q
Sex Dose leve] (ppm) (\% « Y § é\’ é
0 2000 > 8000 & R | K ©© é}
Males 21/50 15/50 14/50 o 1R A &
Females 16/50 21/50 X 20/% I 00/50 N\ %@ @@
o @ % N @ 1S 1,
LN @@ NS S
B. CLINICAL OBSERVATIONS S Q) @3 b@j © < <\ .
No treatment-related clinical signs were %en ef&pt {@gher@mgnce ofgsoft st&ls i@?gh @se
males throughout the study period. & \ @} &6 & \@ é\? o §
@ O\ o © %, Q
N N
C. BODY WEIGHT KOS & e 5 O & &

Statistically significant reductiongp<O0. 03%; p<§>0

e Q&V
dy@md@ %@i;eeg 17

h wayte co%e%d in both

sexes of high-dose rats throughout>the gréﬁ mean~bw changes
were seen at lower dose lev§ eg%[ statisticdDy significa ecr@e)ase (p@iOS) the mid dose
males at w-113 of study (seéSTablKS - @ & @7 ) %
% @ Y CQ w
" RS
Table 5.8.1- 14: Gr&lp me ody@felgh @ ;\% . . @
o NERZER leﬁ@* epm)-  © &
Week Q A I o 9 2 8000 @ 32000
Mc,y M F SN[ v @ M F
13 50097 [&F1+269 | 500°59.5 1927948575 @99147§ 276320.7 [464+46.5%* | 264+21.0
39 | 671591.5 973544541 | 4694941 | 388+558..0682+753 |345+33.2 | 615+67.7** [ 324+43.3
65 bq67+136.1 | 4354974857244 | 453+85.7 | 76890113 0410+58.7 | 678+84.8%* [ 375+58.6%*
117 Q84841461 @6%6@ 67739721 506+0% | 633¥129.0| 494+127.0 | 645+103.2 | 425+67.1
* p<0.05; ** p<0.01 Q\’ & % @ @\ & S
D. FOOD CON@JM B &
No treatment@lat m @od c@nsum@lon Wre seen in both sexes at any dose level
throughout € stu W d@rene@ we@ occasionally seen, but no dose trend was
establisheg)y however, food ﬁle@% rai®@ w%@demeased in mid and high dose males (see
Table 5&89- 15). o\@@ Q N
NG NAS)
R R . @ @ N
Table 5.8.1- 15: Meaxfgood @sun(lo?%n (§®t/d) and mean substance intake (mg/kg bw/d)
& ]
@ s M fooﬁ%nsuﬁ%ﬁon Mean substance intake*
Dose l‘;@ % (‘77\% t/d
gitat/d®y (mg/kg bw/d)
(PPER = @M v |9 F M F
D @ N4 18.1 - -
22000 &Y | 229 18.2 83.9 104.2
S 80009 7 18.4 347.6 434.1
32 (@@J/ 24.9 18.0 1481.5 1820.1

*cxprcs@@ﬁs anhydrous monosodium phosphonate
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E. OPHTHALMOSCOPIC EXAMINATION
No treatment-related changes were seen at any time during ophthalmological examinations.

F. HAEMATOLOGY AND CLINICAL CHEMISTRY @ 6
Statistically significant changes were recorded in several haematological garameters (sl t bu@
significant reduction in erythrocyte count, in HB and in Hct at 12 months onlgor mid- an @gh

males; increases platelet count in high-dose males at 27 months; changes i®females were spega 1c)

and did not appear to be treatment-related as no dose or time trend could emonstrate§

Statistically significant changes were recorded in sever 1ochemlcal@%ﬂrameters (gésasiongl 165@

for glucose, alkaline phosphatases, SGPT, LDH, albu@m globulin@nd total progein 1@1&116% @or @
glucose, BUN, SGPT, LDH, albumin, globulin, tot& protein in fles mcre&s@d t(@ d@‘frect@
bilirubin levels in both sexes; decreased calcium ag@potassium els at some@ntelva

=) could be 4 atedQ . T@ie 5.8.15 16@}

(O

appear to be treatment-related as no dose or time

.. . ér @Q @6§ 30;7\ % @b \
Table 5.8.1- 16: Clinical-chemical selected an;k S g}\g @§ ?&@, S o .
S, O Desé@vel (PRm) & 9O & g
Parameter 0 <Y Q000 QS Swo, O Lk 32 006
M F 2) 1\%\ W S MO [« F of & [ F
RBC 10%cmm | 7.61+0.54 | 6.81+0.3877.28%0.58]609+0,355.80:03 5 x50+ Q3 [6.98%0 .33 %[ 6.65+0.34

Month-12] 7.6120.54 | 6.814684 |7.22:0.58[5.6940.33 |6.8020.3 528} 6.50€9 43 |[6N£0,385%| 6.65:0.34

Month-27| 6.90+1.56 63,f9r()\‘84 $254-058] 6. 06 19| OP8-10Y [ 681,320 69149 [ 6.61£1.57
Hb (/100 mL) o o O &

Month-12] 16.8+1.14 %3%«\\06 16Q21.29415.8+Q84 | 15.8¢.71%[15.546p11 |15.3+0.80%*] 15.7+0.78

Month-27[ 12.8+1.93% 12.64D58 [43%3+1 68111.8+1.99] 11.8+2.45 | 13&¥2.334 73742.20 | 12.942.37
Het (%) Y S 1@ & S

Month-12] 4738343 | @512:Q7° |44.444. 13 [@5+2 18 [41.7€0°92* M4 1. 5497 | 41.3+2.25% [41.8+1.85%

Month-27[48 &010.84| 47.4:085 [§689+6.4104. 7583 | 45,5+9.80745.549.05 | 53.149.11 | 48.3+9.81
) O 5 Y 9 @& &f(\@
BUN (mg/100_ 596,786 | 127+2.6Q [15.835.79 1§6i2§5J28.2 16 [85.442.45% 6.0£6.22 |13.3+2.52
mL) S & o O« &

S @
Alk.phosphgigse | 83¥25.5 |” 42408.0 |82+48[ 654982 | 87+3|Rp | 6150 |154+38.5%%( 40+17.5
(UL) - oS p: alihed DA N

Ca (mgQd0 mL){ 10.5@63 | Qp4+0.32 1044082 @103 10.\(@).83 9.7+0.49**| 10.3£0.62 | 10.2+0.52

N 5, N =\
D226 1@.0 44207 1482.0 f 144423 | 14542.4% | 149+3.7% | 14643.7%

Na (meq/L)

7 QS B S

UrinarypH Y 97 ¢ Y SRS o
Month-6" | 8 & & |98 9 & 7 7 7 6
Mogthy 12 7 @}( oy 77| « 0% 6 6 6 6*
M&Qnth-18 2 | R7 ESIRNE 6 6 6 6
Month-24 [ N T [@6 7 5 6 6 6 6
Sy Month-27 [ 76 g9 ;,%é Q 6@ 5 6 5 6 6

* p<0.05; ** p<0. @%

G. URlNA@SI O é@

Statls‘uca@s &gn@cantrea@ urmary pH was recorded in high dose males at all sampling intervals
except%@e lase (&g Tal% .8.1-16).

%
ALY

&
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H. PATHOLOGY
No gross pathological findings were recorded in rats during study period, neither in those sacrificed at
the 12-month interval nor in those sacrificed at study termination. o
Statistically significant increased liver, kidney and heart relative weights were recorded in hi &%Q
rats (increased kidney weight were considered to be caused by increased incide&e of CthI’llC hr 1‘[1@
and within the expected range of this species). S
Histopathological examination at terminal sacrifice did not reveal any treatni®it-related n &la%xgnd
non-neoplastic changes: there were more benign than malignant tumoun%and the 1nc§nce§°botl@
was slightly higher in low and high dose males and hi ose femaleg had more nidignangics t
other treated groups; non neoplastic changes (inflanfgratory, dege@@rative chan@;%) @ve ey @
distributed among sexes and dose groups. However, sione of theseﬁnges app @ ¢ e@h é
& dfid X

related (see Table 5.8.1- 17). @ Q& . @ @Q}
?’ @@ Q @ 2 @}
<&
Table 5.8.1- 17: Organ weights and 1n01den%§0 t ng%)urs 1@5 sq&hﬁced@?ter@athn% N
O Mie ¢, %@’ @ Fegmale
Dose (ppm) 0&[ 206’@?[ §0@0| 35@00 0 g 20009 80e& 32@;?90
Liver S ﬁ © S §
Absolute weight (g) @12 R1.764"93.09> 23 @ 1@1 07 | 7.94 [©17.02
Relative weight (%) 03274 319 380 3@ | P62 [Q3.41493.68 | 4.05
Kidney N (& S NN > R NG
Absolute weight (g) 563 | 610 |38 &y 11 30| 38 | 9 | 3.92%
Relative weight (%) &2 L w79 [ 0809 1079 1| 072 | 972 J,0.79 | 0.95%*
Heart N g e 8 &@ . 2 e >
Absolute weight (g) e O] 2y 971 e 1 1] 1e2] 1.73
Relative weight (%) ~ F21 [ Q732 JA0375 0433 [ g [ O34 | 034 [ 041*
SN G S & @Q S :
No. of rats with benign tumoit's v 2 7T 50 &l 47 50 45
bR IR AT A
No. of rats with ign, tu S 4 17 = 19 1 14 16 22
n=60 @gé ™ D > §@ %
No. of rats Wl@tuﬂ@rs (h&i‘\l){gn 3N . @ @ @36 7 53 50 52 50
and maligngmnt) n=6 9 AR Ko oy
*p<0.05 ©
AS & & & $ < N o
§\ <O & @§ c@vcmgsmﬁ

RMS conclusim@l@: Ba @ e fi @hgs @cordm t 1gh dose group (soft stools, bw loss and
decreased f effigj nc <<7de(:r69§ed n Welght changes), the 8000-ppm dose level
(equivalen%o 347.6 and 4. 1@/1@ /daz%@ m@ and females, respectively; 390 mg/kg bw/day

for botl@c s) was the@l OA?on i@y stu

Applicant’s remaig e n@e t & udy NOAEL refers to anhydrous monosodium
ph(ﬁphonate The corréetioncg \f the A@ for water content that was applied by EFSA in its
revised ADI @?tl or n- 5 is not appropriate. The NOAEL in this study,
expressed pho acld&gwas 1 and 342.3 mg/kg bw/day in males and females,
respectiv an({ﬁ 07 g/kg bw/@y for both sexes. The NOAEL was converted using
moleculay s 0f 104 a 2 g/mol for anhydrous monosodium phosphonate and phosphonic

acid, @ectggly % @
Q© o % @

5 EFSA@S: Conclusion on the peer review of the pesticide risk assessment of the active substance fosetyl. EFSA
Scientific Report (2005) 54, 1-79, revised version dated 12 June 2013.
Available at http://www.efsa.europa.eu/de/efsajournal/doc/54r.pdf
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CA 5.8.2 Supplementary studies on the active substance

Two mechanistic studies into the effects of high doses of fosetyl-aluminium (fosetyl-Al) on k@aey S

and bladder histopathology have been conducted (see Table 5.8.2- 1).

A first mechanistic study ([ EEEESEEN - I I 031

205133-01-2) showed that the continuous administration of fosetyl-Al at dos&vels up to 4Q 000

during a short period of 4 weeks resulted in an increased urinary excretion of calcium a@ assdsiated

histopathological changes in the kidney. Q ¢ %@9

A second study (N ; 1989; M-160331-01-1) @nfirmed thatetie administration Gfimassive

doses (up to 50 000 ppm) during a longer period of 13 Weeks severel@(ﬂtered the @% osphotus &@

balance and modified the urine composition, leading ¢o the formatjéa of calculi in, ary tract S

treated animals. These changes were closely relato the subsegient dqvelo&@nt f hype asia @

the urinary bladder within a relatively short ti Ithough these ef@@ﬁs weke sho @ part@bly

reversible when dosing ceased, it is likely that following a lgag-terin, expoggre t@lgh dase levels of

fosetyl-Al, the formation of calculi asso@ﬂted & Rr o hygerplasi@® coul} mdu%é the

development of transitional cell papilloma car(%n the @ary adder.

Taken together, these results strongly sup@ t ypot\gems %at he hladdesimour obsem@& §a
etyl-

rats exposed to 30 000 ppm in the carcjfio gem&iy st e cagcmo c effect of
Al but likely resulted from a chronic actum 1nd darllggy %ge@n ssivédose of
fosetyl-Al. In addition, as these ﬁq%@gs e@tre nder&@onditions
h

¢ only"ob
not anticipated to occur outside ¢® gperir&gntal @)or‘zﬁ and@ th ech& m ug erlymg the

formation of these neoplastic f@dlng% s ben likelyr elu ed 3¢ is conclude®that, fosetyl-Al does

not pose a carcinogenic hazérd to humag, Since this Study I@s® be usggs L setting for
fosetyl-Al, the respective study sutwmaryde inclyded inflris Supplemgnta sie
y p "% W@ﬁK@QﬁI@% @%
R
S o & ¥ .9 « K

Mechanism of actioi @ ISP T -

& § SR N &
The mechams& %{ @ ) uﬁ%lerl hg the\ﬁvel@en bladder tumours in rats
ses apfosetyl-Al ¢t

following hi g %’%ed a@fo lo

Key Event) @ % & @’ @ @,

High d of phosph@ate § to@ increased €alciuni{Ca) soncentration in urine. This is noted
after ofe week of trefHn the 1 meehanistic Qtudy : X X X
HSI 1\&@%513& 1- Z@nd Rists t11t nd ofthe 2™ mechanistic study after 13 weeks
(] 1@5@ M 603 h@g he 1@7 hanism by Qhich this occurs has not been investigated,
but it is con 1vab1 Ql

concentratioy of pﬁ@sp

at fo complexes with Ca, in analogy to high
It thereb AN educ% stin@@ation of Ca-sensitive receptors (CaSr) in the
parathyroid, that do not Cag’@ ggemng an increase in parathyroid hormone (PTH).
PTH stl@’l tes osteooﬂ'@st actyity tl@i‘eby leasing’ Ca from bone. Ca in serum is tightly controlled
and the Yelease of &2 fro bone into serum ¥@uses increased renal excretion / decreased tubular
re-Q@@rption. Thigwill 1 0 m@easrma@Ca concentrations.
v <

Key Event 2 @ o Q@ @

High Ca i @n %/eﬁ y 1&ds tg, exceeding the solubility product of Ca-phosphonate or
Ca phospha %% ucingg bladder calculi that are composed of Ca and phosphorus (P). This is
seen aftet?? weeks of treatmegydin male rats receiving 30 000 or 50 000 ppm fosetyl-Al. Uroliths were
noted safter 2@eks Lég treathient in the kidney of high-dose rats of both sexes. After 13 weeks, mid-

dosgmmgyof bq§se)§ dlso showed kidney urolithiasis (||| |l 1989; M-160331-01-1).
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Key Event 3

The presence of calculi and uroliths causes a chronic mechanical irritation and damage of the
urothelium and the transitional cell epithelium. The resulting urothelial repair activity is a proliferggjve
stimulus that leads to papillary and transitional cell hyperplasia. This is a well-known phenomeﬁ ng
rodent bladder carcinogenesis and can be observed with chemically induced alcuh as Well wit
foreign objects implanted into the urinary bladder (reviewed by Clayson 'r\: , Fd. C%(g{ T @
33(9), pp. 771-784, 1995).

s &
@ &@\y %"%\ °
Applying the IPCS Human Relevance Framework toYosetyl-Al. @ @@ Q\
S N
Question 1. Is the weight of evidence sufficient t @ﬁabhsh the?%goA in amm@s" R
Yes, the development of uroliths in the urma\@ct by high ddses &f fo @kould be cleg
demonstrated in a time- and dose-dependent Taghion. The glevel %ent § opl S in
rodents in response to bladder calculi is well éstablis} (é) ed. A g&mto@e Mo&can xchfded du‘é{o the
unambiguously negative genotoxicity databa$e forfo ety&@;@ @ @’ @g % @
T @
Question 2. Can human relevance oféhe l\@A eas bly Q%lu e@ baséd on, fundagiental
qualitative differences in key eventﬁé @@t exp& an;\j ls s? éﬁ O
i i, i Sof cqn‘@mt ﬁ‘? cauky i cellrolifsration in

No, urinary bladder calculi, irres
humans. There is some epidemio$a1 e\@cjlence% rmary®ct cahder 1n®uma s asSociated with
a history of calculi in the bladder Gisk mgum oS may @bt be@s greatas t@ ro%nts because
the calculi are usually VOlded@pontaQCOUS%Or ren@Ved hy sur cedure@ Th although there
are quantitative differences ‘tn th%ar01n@ nic Qspon@, to calculi bg%een@gpem s, the effect is not
species-specific. Howevel@alcul@ fo ion Q ependent on atta@ent Athe ug%e of critically high

concentrations of the corﬁ’tltue%chemlcals ©§} ch theSalculus’ Thé%;arm enic effects are also
dependent on reachn@a thr d& centra ion@ calt&g us ferpnatieq (cited from IARC Publication
No. 147)°. @ & Q@ N Q s

°\ o Q SN
Question 3. C n relééwan@% of t Mo&%e re%on ex@ied based on quantitative
differences i netiGor dyhamiefactors be imeptal animals and humans?

Yes, healt humz@s have Ve@ low 01‘10%112&101&“@9 of urlnary‘t&proteln and much lower urinary

osmolalitigs” than ro Ogﬁs @? ritic pa@meﬁ&‘req&&r@a for the formation of cytotoxic
calc1uvﬁ$osphate - amm@premp ate (cited from IAR Pybfization No. 147)°.

Furthermore, the EL or eli Even it 1 (i crease&\rmary Ca) and Key Event 2 (calculus
formation) is 304090 p alent” % 24@' / 2@4 mglkg bw/day (38/9) during week 8 of the
2" mechanistic @1 WD&&M-I@%I -@3+1). Likewise, the substance intake at the
LOAEL for rgf;@mo (@in the —y&@r y wa@jgreater than 4500 mg/kg bw/day during the
critical first tWo weeks ofje xp ased Ca excretion is already detectable in the
I mecl@tlc study. Fhese dedes ar§1 %%emgban the practical limit dose of 1000 mg/kg bw/day
laid dowh in the releyant O%D guldel 45@nd more than 1000-fold higher than the ADI for
fosetyl-Al (3 mg/k,g?w/d o N

In conclusion, while th blad a@ogenesis in rats may theoretically operate in humans,
the doses requiied to ehc1t eve@re r@&achievable in any foreseeable human exposure scenario.
& B

6 Available at https://monographs.iarc.fr/ENG/Publications/pub147/IARCpub147.pdf (accessed 28 April 2016)
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Table 5.8.2- 1: Mechanistic studies with fosetyl-Al
Study type [Species | Doses tested | LOAEL / Effects NOAEL Reference
4-week oral Rat |0, 10 000, 20 000 ppm of fosetyl-Al during 10 000 ppm ;
(dietary) 20 000 and 4 weeks induced functional (equivalent to ; ; S
mechanistic 40 000 ppm |alterations and histopathological ca. IOOO@g/kg :
study changes in the kidney. bw/dad%§ ; 18¢
2(@33 042
- Q @
13-week oral | Rat |0, 8000, 30 000 ppm: funetlon@ltuatlons 80 ppm ;
(dietary) 30 000 and and hlstopathologlcmangm in @ 00/600 mg/ 1989y —1& 1-
mechanistic 50 000 ppm |the kidney, includg ng imbalance <@ w/day, u/ %) 0@@ L q
study calcium/phosp (@IS metaboh% Q) @© @Q}
formation O@Uh and 2 @ § &
subsequent erplasia i m O \© 9 @@
urinary tg@ct fﬁﬁ @ &%\ &@ f\b Y Ao
5 R .
Report: KCA 5.8.2/01 *; ;%
1981; M-20513 5 L & S
Title: Fosetyl-Al (L, Dctc nat \)f ca us @c sgéum urine
and faeces ra lmg ne m@&ﬂls trea mp mixed with
feed é % @Q @ N o @5 \
Report No.: R0007 %, RN @® $ S § «
Document No.: M- 2 3-012 S @ & @)Q & ©)
Guideline(s): not s c1ﬁe% < & & & N &
Guideline deviation(s): n(ﬁ@pphc@ @ @ < @ y\’@
GLP/GEP: “Pos % S 6@ @“ AN
2, o
@Q @AT@UA@AN@MET]%D@ @

Groups of 10 @ex & &ts

10x %\Vee §old) @erﬁﬂ

nv%@red 0; 10,000; 20,000 and

40,000 ppm chngsAl fostyl- A % 97& =+ 0 purity) in the diet for 4 consecutive
weeks (equijvalent t®734. %146 é g/k /d fosetyl-Alj.

Stability, J{%%)nogenelty a%d ntra of t tanc @the d@t’ were checked.

All an@s were ob e dd gener ealﬁg ond@on and mortality. Individual bw and

food consumptio € regt mded xsgeekly@
Calcium and phoﬁ %leve@re d&ermn@ Weéy 1n@ghe serum, in the 24 hours urine and in the
%

faeces.
At terminati all wel@ subg\@ed t(@ gro@macr’@icoplc examination and some tissues* were
examined histopathoio oph@s st@ach ®mall intestine, colon, liver, pancreas, salivary
gland, tr a, lung, heart n;; S ent%@ lymph nodes, thymus, thyroid*, parathyroid®,
adrenalQmuscle, kldQ@* b@lder, gonaé ep@dymldes, prostate, seminal vesicle, uterus, brain,
spma&cord eye an@tmt&@g) @ @§ °\

S R

@
II @ESU KIS AND DISCUSSION

¥

-

No treatme ela @e or chmc ns, nor food consumption changes were found; bw gain was

similar i ate#nd c@yjtrol r. at en the 4w study period.

SerunN@a ciugs, hos levels were similar between treated and control rats (significantly
mcre@%ﬁd g&&hor@ evei& noted in females after 4 weeks was within control ranges seen during the
st €erl
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Urine volume did not differ between treated and control rats.
Urinary calcium was increased at all dose levels, particularly in the males : at 40 000 ppm, males and
females urinary calcium levels were 4 to 6 times and 2 to 3 times as high as in controls, respectiggly
and decreased markedly at end of treatment; at 20 000 ppm, significantly increased levels (2 to, 3¥mes &
as high as in controls) were seen in males for the first 3 w of treatment and after 2 weel@?in th
females and urine calcium returned to normal values at end of treatment; a& 000 ppm&@ght o
significant increased urinary calcium levels were seen only in males after $to 3 weeks of trea{urent
only and urine calcium was similar to controls values at end of treatment (s%e Table 5.8.252). < 6
Urinary phosphorus was reduced at all dose levels (onlygs males at high¥ose; after F~weeksand a
4 weeks of treatment in the mid dose males and femal&s respectiveg@ only in thedpw d@ feni@es @
X S
after 3 weeks of treatment (see Table 5.8.2- 2). ©® 5 N @)
Faeces weights were generally similar between trg@ed and congfsl rats, exc%@m hig%do@ats @
which increased values were seen. Calcium le the faeces Were@cre indpales at all dése
levels, although mean values recorded after 4 w&ks were wi@ the.¢ ntrggang%gn thew{’(%()w a id
dose groups (see Table 5.8.2- 2). S 9 g\? NS B
No treatment related macroscopic change@we{g@reco@d. I@stop@logi@i ex&minat@ (only
kidney, thyroid and parathyroid examinedﬁ%howe@’on @dose TRate increa@sd incidenc vacyglar

degeneration of the epithelial cell in thg&fena‘l\t}bul or es oaly) Wg@l ﬁfair% dlscr§ and

considered as probably reversible. N@ang{&ver@@en |l et]@id@dpar roid O
St & L& X @O &
ST N R
Table 5.8.2- 2: Calcium and p@sph%us lev(%s in sgxpum, l@e an@Qaecey Q) N
- S D & & PN Q
Time Coatdls - 10000%pm < F 2R00ppm O 4800 ppm
(week) | Males| Fegnales @N}?‘lalesd F em,g@ges l\iifes oi\%ma@ Males | Females
Serum S Qo N 9 L QD i
1 20 133 1§ oX31 131 433 10122 140
Calcium 2 |n 144 L° 165 V1 D15 X9 160, 2 139 151
(mg/24 h) 3 gy 1097 8 @100y B 98 O 106\ 100 100
TSRS D4 . > 120 D0 P 121 1@y 105 88
R RN:2 71 &[S0 Y 9 84 71
Phosphorus |32 |89 | © [ ®4 < 7% 7 88 81
(mg24h) [T3 @ 1% 67 76. 2 & | Or6 65 79 67
.9 1 66 756 o 60 | %0 @& 6% 59 65 62*
Urine ~& f>7© g < fr\Q &X Q
1 o 0598, 7 0992 [0848 ] 0920 | t484** | 1.449 | 3.810 [ 1.959**
Calcium 257095 [ &568-[ 2.1 94 | 2942%+ | 4.107* | 5.434 | 3.557*
(mg/24 h) & | 8548 KSA.198| 1.980%* | 1.636. ) 1.495% | 2.612 |3.191%* | 2.410*
ad o386 0.507 | 8544 @) 094> | 0.731 | 0.955 | 1.703** | 1.473**
Q1 b 31@7 | 3255 3.0 B3 [ 2260 [ 167 | 17.7%* | 186
Phosphorusy | 2 2 Q44K 25¢° | @35 17.5% 17.8 14.3%* 11.9
(mg/241@ 3 360 & 1620 &3 .[™0.5* 22.5 107 | 15.6%* 12.8
4N 324 80 [&258Q 147 20.7 11.6% | 19.2% 15.2
Faecy A @ .9 @@ Q)
I 95 383 T 49 48.5 50 39.3 40.1 40.4
Calcium @ 5700y 4 | @O 38.6 47.5 49.2 56.8 34.9
(mgl24h) 3 PIL | 6 L 586 47.0 61.5 32.7 63.5 41.1
RIS E: 43.9Q° 49.2 48.9 55.2 43.2 57.7 45.2
@ | & | &7 395 60.5 50.2 65.8 50.5 78.5 | 72.1%*
Phosp%?s 2 89.7>  66.0 101.7 64.4 88.4 90.0 [156.7** | 95.7
(mg/&h) @ 3. 8> [ 895 99.8 83.6 | 119.6% | 595 | 132.1* | 953
Sl 4" %2 59.2 78.8* 81.7 88.7* 68.1 | 1203** | 958

—_

* p< 0.0 p<0.0
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III. CONCLUSION

RMS conclusion: Administration of fosetyl-Al at dietary levels up to 40 000 ppm for 4 weeks ingats
resulted in increased urinary excretion of calcium, particularly in the males in which renal t es@
exhibited slight microscopic vacuolar degenerative changes. No chang were seen
thyroid/parathyroids. At 40 000 ppm, phosphorus levels were decreased in ugs® and incre §@d 111%\
els

faeces. Much less marked changes were seen at the lower dose levels in mal@’ and at hl% 0se-
in the females. %
) ‘3'\7
© & & S &
Report: KA 5.8.2/02 N : | 959; M-160334501-1 o § S o
Title: A maximum 13-week dietary t@icity study o@‘ﬁ)setyl -Alin tbino@t Wi@@ é}
maximum 21 week recovery fgyiod ©° @ & &
Report No.: R001329 QY N LY \© o Q
Document No.: M-160331-01-1 W o R RS N
Guideline(s): not specified Q @ R S 3 §
Guideline deviation(s):  not applicable v @Q Q@@? @ é % &’
GLP/GEP: yes %% N N @ % § @ @
7N $

S 5
° @ & Al
Executive Summary @ O @ L

5
This mechanistic study was unde a@%l t@éﬁnves gte tv&e eff @o h d @et 1&uminium
(fosetyl-Al) on the urinary systeQ that had b n ob stu (_'
1981; M-249664-02-1). To thl@end & roup@? eac 70 mal pra%e -Dawley rats

were dosed (via the diet) w1£17@osety‘1\Al a@l,evels ot 0, 8@00 3 @50 000 ppm @t periods of up
to 13 weeks. Up to 10 rats/sex/ ** ki afte@y?, 4, % or week@of tggatment. A further
20 rats/sex/group were. dRed g thch Q rats#ge /gr@p allowed 8 weeks
recovery and then killed whil alm nimd® wer 111Q(,£after l%bwee recovery. Finally, up

to 10 rats/sex/group xé%fe d ks, allQw ed l\week®0f re€avery,and were then killed. The
animals were obsg¥ed for cli l s@ of actiod to tggatment,” body ‘weight, food and water
consumption Wels@m red, biood Brine %@ece&% ry (@j@uh \\@ ¢ analysed and finally all
animals subje@ 0 SiRPs path fral exgaiinat &l a subs nt Mistopathological evaluation of
kidneys, uret@ uri yb @er an®'thyr8ids (wd yroigy). @

Mortahty &gn high- dose males @nd 34id-de mal@’digg@or wegtrkilled in extremis. This occurred

%, o o

1nterm1 1y through the@udy @ncal signs Qonsist&d of rharked diuresis, red/brown staining of
abdonfiha fur, abdoni®al diS®nsion, weaksess, s@n paﬁ%r ang pothermla Gross pathology showed
obvious urolithiasiQnd dﬂataﬂc@%bf kl(@ey Ves eters and urinary bladder while histopathology
findings revealeﬁd@eph@s ang tral% nal ell bperplasm in the kidneys and papillary

hyperplasia in@j bl

Clinical sighg) lé%ls aid red&%wn 'sg;(?m ?1; abdominal fur were observed in high-dose
animals ang similar but &%s m@ked ‘@ctS@? d&se animals. Abnormal food consumption was
also se@ some higlesose Avimal&@Thegesigns™tended to subside somewhat as dosing progressed
but perdisted in hjgh-dosg 2 ingals WIQ tre@ment continued. When dosing ceased, only the
abdo¥einal fur staiming ¢ ued@’hes re not observed in low-dose animals.

Bod§ weight: Reduced @’elghﬁga @m high-dose animals, which was not recouped during
subsequent re @ery riodsghasting -r~ D to weeks Similar but less marked effects were observed in
mid-dose m % t%ody 1ghf%ecov e to normal when dosing ceased. These changes were not
observed e fe ow d@e animals.

Food co,n@,lmpt(m CO@IS'[G reduced food intake was observed in high-dose animals and initially
in midg %nales@uch reactions persisted in high-dose animals while treatment continued,

but d co@ump § y returned to normal when dosing ceased. Mid- and low-dose females did
nc%@ ow@@se changes:

ACthWt@ intake of fosetyl-Al: Calculated mean achieved doses of fosetyl-Al were 600, 2300 or
3900 mg/kg bw/day for low-, mid- and high-dose groups, respectively.
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Water consumption: High-dose animals showed a marked increase in water consumption which
persisted during treatment and recovery periods. A similar effect in mid-dose males persisted only as
long as dosing continued. No such effects were seen in mid-dose females and low-dose animals. ,°
Haematology: No obvious adverse changes were seen with the possible exception of increasecd@C
Hb, and Hct in high-dose animals which may have been a result of the marked %Jresis shown@ thes&®
rats. IS a ©)
Clinical chemistry: Uraemia occurred in all high-dose animals which persi$&d during t atmea{%nd
recovery periods with some recovery in females when dosing ceased. Deé&eased prote@@nd oumirey
levels were observed in some animals during treatmer@th appazgﬁ?covery thegeafter.«dgCrea

phosphorus and carbonate levels followed the same ern. Simila@but less magked @%cts Wre &
observed in mid-dose animals. Low-dose animals shoywed no adversghanges

Urinalysis: Increases in urine volume and decreases@ specific grayity and pH \@re see 1n —doé&
animals. Urine electrolytes were also reducecept for ca 1und which
increased) in these animals. These effects reviked when 1ng % 1rn %g ut I@S

effects were observed in mid-dose animals. G@Io S@® chaf@es v{éve obsgrve 10Wose ﬁﬁmmals
except for the change relating to urine pH. % .
Faecal analysis: With the exception of an é%tla]b 11@%63 malg ca 1um le@sls in @gh-@ ani@%ls
were reduced during treatment and retugn ed ts\norm ur1 he 1RC Phosphom@vels
were initially increased in high (§ angnials. Qlamingy 1@

throughout the dosing period but re nogn‘@f dug%?% the @’cov@ eri -dogg animals,

similar but less marked changes e seen in aluth 1n;§ —dos@amng& the“@nly change

observed was increased alumln@m e d@ly dgsing t eatngent p
Urinary calculi analysis: Uringy caleyll, ayailable &ily frem hl%Qand%nd do@anné]s showed high
calcium and phosphorus content, agd low mm@m cogent. AN &

Organ Weights: Increase@@absol@e ki ) \, Whts were seen 1@gh@se a&%ﬁals and mid-dose
males. No other significatt cha%ges were obsS @ @ <

Gross and h1stopathoLEg1cal Dlhe mJor Ss p‘&gholo %&1 find was m%ed urolithiasis in the
bladder, ureters a 1dne s of hj do “mma;@> and@’d dose male@mthﬁbtwo weeks of the start of
dosing. The phe@in@ endeg susd;s1d shghi;l?@s dggyng pragress¢® but even after a 21 week
recovery period@maliy ohth&wer@gtﬂl ‘%sent Qﬁhe fowds 2@ ¢ usgary bladder and the kidneys.
Such effectsywereQincor@non @ high- a@w ose Jema and all low-dose animals.

Histopatholagical f@’dmg&ons@;jed 0 paplﬁy hyggrplasia in the bladder epithelium of the high-
and mid-dgsSe males trefited fgi2-13 ks, although su di @mgmﬁcantly decreased in animals

from vﬁg@ same grougy whi@y werc®sub quent®)” alloswed a@covery period of up to 21 weeks.
Hydronephrosis, 1tls,&?yel hrit® paggyﬂﬁry @cr051&§ dilatation of collecting tubules and
0
per.

transitional cell erpl sia e peivis wd®seen @ high-dose animals and mid-dose males from
treatment week {@ed t@%ﬁgho@& dos;& and recovery periods. Dilation of ureters
with occasi r@@rltls @r t %’1‘[1 D c yperptasia was seen in the same groups. The
histopathological changegyn t 1dnz@and %&ters@}% considered directly related to the urolithiasis
which ocg%r i

ed in thesg same @ups
Conclu The NGAEL in“this study ¥§80®ppm equivalent to 500 and 600 mg/kg bw/day in

malegand females % @ﬁly @: @
N > \ R @

I TE LS AND METHODS
@ @“

A. MATE@ALS%% §

1. Test terl§ @ @Q
Namg; @@ @ $ Fosetyl-Al
D@ript'@: 3 @ Fine white powder

tch t No.: DA497
Purig§ 97.3%

Stability of test compound:  Stability and homogeneity in diet were analytically verified.
2. Vehicle: Plain diet
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3. Test animals
Species: Rat
Strain: Sprague-Dawley, Crl:CD(SD)BR @"
Sex: Males and females N «§
Age: 6 weeks S @®
Weight at dosing: Males:  165-229 ¢ N & ©®

Females: 123-179 ¢ v N

Souree: —&m@? 2
Acclimatisation period: 15 days \O\ N
Diet: Purina Certified Roden%how #500@%@’ libitum NS y\g@
Water: Water, purified by re&er%e 0Smosi

ultrav1ol§5terl@10r§d (5%@
@

libitum % <
Hou.sing: B Individually m@r ard stam{ss stee&g\ges Q % @}
Environmental conditions: b AN
Tem . o Q% @ @ % % N S
perature: 21+3°C o & B & > @@
Humidity: 504£20% C%y @Q Q@ < $ % &’
Air changes: Not repegt %d N > % § @? @
Photoperiod: 12h I@ht/ 1% dar]@} & & *iy\ é\ﬁ é\g ©§
K S N Ro Q)
B. STUDY DESIGN AND M&@{Olﬁ @ § \@7 § @§ § %@
: R g @ o @Q © O O S
1. In-life dates o O @@ @ Q& (S D«
1987-08-12 to 1988-04-07 & °S XS S @ ¢ O
- N §9 @ S @ c\@ 2
2. Animal assignment ag@treat@ent@ § & S % %@ @Vw

Animal assignment and dose ® 6@ S)
Two days after arrlv@he 800 gand@nly as@gned&@each& the&treat@nt groups and 1 control

group using a c ute -basedumbgy genérator Wale @nd female ammals were randomized

separately accor @dwl body wefshts. Rat$ in @0 h@}th { the extremes of the body
weight range 51gne to s‘ stud@ he@low&g dos@'oupﬁwere employed:
5 & ¢ @
9 (o4
Table 5.8. @3 Gro alloc ona ean@bstance in in t@’mechanlstlc feeding study in rats
< o §§J @j e @ S
ure | Recgwery. o Mean daily substance intake
G;‘(’)UP i,g;aﬁ(@a foaw Ko of anpmals [mg/kg bw/day]
’ N (weg@ @eel@@ Wale @P Female Male Female
R Y ql o S 10gy] 10
Ay e >~ oY 0 10
S PO S
1 @ . é@ @Y 8a > | % 10 10 0 0
1IN @\ 10 10
R, S, LD 10 10
N NSRS 0 0
> @ A 10 10 817 849
F N X 10 10 725 804
§ N @G- 10 10
9
2 05 8@ 8 10 10 616 718
S QO 16 10 10
B — 10 10
BN
§ S 13 37 0 0 451 567
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Group Conc. in EXpOS}ll‘e Recoyery No. of animals Mean daily substance intake
o diet [ppm] duration period [mg/kg bw/day]
’ pp (weeks) (weeks) Male Female Male F emag;gf @
2 — 10 10 3118 3208 Q
4 - 10 10 2805 306 o
— 10 10 i ©" O
3 30 000 8 8 10 10 6§)5 {2%724\©
6 10 0 S
10 . 10 R ° AN
. 21 D0 g el Y & e
2 — 10 10 Q 4590 @ | SR217A @K
4 - @Y 1Q ~ 204y R SO
= e N g 3@? S N
4 50 000 8 8 10 10 @ 5.9 Gpes @
6 RSN I I EA
— 70 =]T Q SN
13 QL@ R W0
Al g O Sl & £
EIRNRN > ) § N
Diet Preparation and Analysis: RN @ & N S
Diets for each treatment group werep sepAat
@)

@9 ely & .

were stored at room temperature. I > LN N N)
Stability of the test diets wasQvalyated 2@ r siRsage 10@§ys éﬁrom@ﬁem@ature. The
concentrations of the test articlgjn thexdiet wése anafysed pr. ratio®dur e@&s 1,2,3,6and

13. The results indicated gq@@stabiﬁty angvhomogeneitysof te@articly in the diet @xtures. Dietary

S/

concentrations were also consider®d satis&toryd Qy S N L9
gnsidesy @§& §@ e 8 & {\@
Details on oral exposure: @ ©) b@ Q % @

© o .
Duration of exposure@\’ 703 4, 8@)r 13 ¥&<ks (ste Tabfe 5.8&3) &\
Frequency of treatg®nt QVia &, ad livit N
é ° % % & @
Recovery periock? N &\ 8-week %%suré\S or @eel@
Q gxweel@xpo%l e: 2bweek§ee Table 5.8.2- 3)

S & 5.9 & o | ©
3. Examin@ions %, v\?@ % & © @ @’S\\J
Clinicaj&gns - morta@@ and§ A&ts were e@minq@vice@aily for clinical signs and mortality.
moribun lity @\ é\ 5 @@ o I& N
Body weights & Q'Bodxwelg@ wer@recogded weekly.
Food and water g@nsu@ion § E cois%impt!@n wagQecorded weekly.

©@ O (CNEEN| ivid@l wa\t@ cos@lption was measured during Weeks 3, 7,
§ Q\and Q (15 @S/sese); during Week 15 (10 rats/sex/dose from
% ) th@ka é@vk regovery group); during Week 24 over a 6-day
@ °\@ ) period (&rats{&sx/dose from the 8wk + 16wk recovery group) and
\% ?§ @ ) uri% eeks33 (10 rats/sex/dose from the 13wk + 21wk recovery
> grouy.

P@br to ffeatment, laboratory investigations (haematology, clinical
, urinalysis and faecal assay) were performed on 5 male

N ® § wchemistr
@ and emale randomly selected animals.

N
@} @é\a @© §9 During / after Weeks 2, 4, 8 and 13, haematology and clinical
<< O % @© chemistry investigations, urinalysis, and faecal assays were
g\’ @@ QY performed on 5 males and 5 females from each study group.
Q© &) v @ During / after Week 16, haematology and clinical chemistry
@Q investigations, urinalysis, and faecal assays were performed on 5
males and 5 females from each group. These animals had received

8 weeks of treatment and then been allowed 8 weeks recovery.
After Week 24, haematology and clinical chemistry analyses on 10
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males and 10 females from each group and urinalysis and faecal
investigations on 5 males and 5 females from each study group

was performed on animals which had received 8 weeks of T
treatment and then been allowed 16 weeks recovery. @ @
At the beginning of Week 35, haematology and clinical ch stry

@ study gy @an?{s\@

analyses on 10 males and 10 females from g
the end of week 34, urinalysis and faecal g@ays on 5 males a
females from each study group was perfyrmed on an&

had received 13 week@f treatment 3@%1? en been&ﬁowed@ é\’
weeks recovery.

On each occasion, grine and faecg ,}©~ 1lect10ns rm@
first and then blagd samples wgls collected at@ecrop
removed ove%%’ from animals to é@ aemato og@}
and clinical ci¥gmistry. Blo cd frQr
abdominalégorta i1é&m edla@ly f esthes1a ”\9

On each o@asm{; k@}*me @npl ere c@f ected from% o
1nd1v1dﬁ§bl amr@’ls 1%h weiR load@ with $m @cept@
durig ccig%’) oftap wq%@and@ § etabohsm es.

@g th§\24 hug 10d>{ anggl3 th@amme@ ad
a® ood e wg% Fo gynals did
F

t haV access to les \@re a olje&cd during

@

kf I'lO @ & @ @
Haematology T’h@ ollawing p@met@gs weggexargined: (S é
”\f «Erythregyte c%mt H;% Hb, $otal a& diffeggntial leukocyte count,
.9 lat co Wlntro e’s cons ]@d sm@}
Clinical chemistry > % The olloa™ ere examﬁwd
S Bl S rot’&gn b11 &ucosex umin, sodium,
@ N ota%@h ca@mmﬁ@tal c@rbon drexide %ﬂorganlc phosphorus,
lumyniiu &
©©© ©\© &\ The foll HK1r1g p@l\ameteﬁﬁ @éxan@, ed
IS @@ O oloug ppe%m Qlum pec@c grav1ty, pH, glucose,
aP

, urobilinggen, sodium, potass1um calcium,

Urinalysis

% & ketones, b
" é\g @N tc@hosp alum &)@iate nitrite and microscopic
&@ @ @ examination o@% centrifu e@deposn
@\ & IS Wosin®the rﬁmal svith ha§jfi levels of fosetyl-Al induced urinary
@9 ca ﬁh (bla@er st@es) t the 4 week interim sacrifice, such
@ @Q @ stéres er col@eted 5 males which had received 30 000
Q S PPm female which had received 50 000 ppm.

@© The alc%f;@wer %en assayed.

NS
Faecal @sis & § TigYo ‘% g pagameters were examined:
N R alumi c@um phosphorus, magnesium
Grosgpathology §§ @ . &}m@ath olggical examination was carried out on all rats at
S @ @\ scheduled@ytrifice (except for high dose males at w-13 of which 4

@° & @e al@wed to continue for a recovery period) and all decedent
S} gp wLALs

Organ weights Q S

Hlstop%@ ogg(@@ ©

Q§ @@ @iﬁ\’ rats.

Thyid, parathyroid and kidney weights were determined.

X
§ Histopathological examination was carried out on the urinary
<& bladder, kidney, ureters, thyroid including parathyroid from all

&
&

&
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Statistical evaluation

Numerical data obtained during the conduct of the study was subjected to calculation of group mean
values and standard deviation. When appropriate, the data was analysed for homogeneity of varjggce
using Bartlett's test. Homogeneous data was analysed using Analysis of Variance and the signjff€ince &
of inter-group differences was assessed using Dunnett’s ’t’ test. Heterogenequs data was @lyse
using Kruskal ~Wallis test and the significance of inter-group differences wags ssessed US&I& Dl@

test.
$ & o
I1. RESULTS AND DIg£USSION @ N &f
\s ¢ o 9 P O

A. MORTALITY « SR A A~
Ten males from the 50 000-ppm group and 3 male @)m the 30 —ppm group@ied orere@ledéx
extremis; clinical signs prior to deaths 1ncl D weakness, * abgoming\distension %ad
red/brown staining of the abdominal region; rnaJ gross path@glc&k d1r01§§ ysted %%alc s@dand

dilatation of the urinary system (kidney, uketers #énd urisdry l&fﬁdde olGwical fﬁ@dlngs
included urolithiasis in the bladder, hyc@)ne@y 0sis @’aplll@y @sw @ind Qansmégal cell
hyperplasia in the kidney and occasionally<y the #te Ii@ Q @
No deaths occurred in the 8000-ppm gr@% \ @} &6 & \© é\g % §

B. CLINICAL OBSERVATION ©Q %\K é\a Q\ v § @ ézy@ -

© B
n? & 1ch @sed\%etness and

Major findings were marked du@sm re%b\rowbdlsc red
staining of the abdominal fur: g, sy\’ Q
During the first 2 weeks ¥ treaftsent «ghese ﬁn@’ngs '&::curr agpIrox. S@A oéﬁgh dose males
and 25% of the high Pse fgmalegot h sageral rﬁ@re @Qﬂbueﬁ@yell%xr staining in the
e mid-dose males

urogenital and/or vepf@l areQThe@g find@gs ad were also sgghl in i@any
and occasionally in the mjgSlose femal @b chages were seeh™n t w-dose group.

e Abdominal wetr@ redgprown and/ yell fur@mm@mrsd dlgmg Weeks 3 and 4 and
also, to a rnuc serg xtent mgg¥eeks 8.

e Similar ﬁndl@s m high- and rm% ose {fales @Mrmcovery periods extending
through W % and 0 Wégks 14%4 and&n h]éh §ts duking recovery period extending
on Week@S 3% . @ Q @

9 2 % Sy @" & @’%

C.BO EIGHT ©

Body weights were I%rke’ek%e uced 11gh i@e rat%(b &sexes) and also but less markedly in

mid-dose males Eg ths tre ent ~QeT1 od Swfter éssatlon of treatment, high-dose rats exhibited

improved body @z1ght<dain, ody’gyvel %s wergower than controls at end of the various

recovery perlc@s (up @ s) (@e Ta@ 5.8%

\ @

D. FOODAND WATE M @

Reduced@®od consumfpion geco@ed ighe @e rats during the treatment period and also in the
mid dosé males du@g t}% IrStNQw %eatm@t after cessation of treatment, food consumption
1mp<§ed and was'sot differént. Q@fn u\;& ols@m Week 14 to study termination (see Table 5.8.2- 4).
The mean test sulgstance@fltal& as @) 100/2500 and 3500/4200 mg/kg bw/day (3/9) for the
8000; 30 000 Q 5 (lOO p do@roup@ respectlvely Substance intakes by duration of treatment
for each do@rou& Table 5@.2- 3.

Water con@ ntly?@:reased in high dose rats (both sexes) and in mid-dose males
durmgtre @ent € 1od er cessation of treatment, high dose males still exhibited statistically
signiftsant @ er sumption than controls (increased values seen in females were not

antbgﬂiffe@at fr§ controls).

@Q
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Table 5.8.2- 4: Mean body weight, mean food and water consumption among study groups
Controls 8000 ppm 30 000 ppm 50 000 ppm
Week T T T T T T
M| F [Mmolve]Fro l Fo [Mo) v | Fo) | Fe) [ Moy [ Me) | Fo) (@) 1@

Body weight (g) (g\\ Qr
0 [200.8]146.0][ 199.8 145.5 198.4 146.2 19 TR R

4 [3804]22241] 3780 2232 344.8% 216.6 2R 187504 S

8 |470.0|255.0] 479.1 260.1 43724 253.4 2087.1 Q206.78 G
16 [5605]287.3] 558.1 | 573 [ 2852 | 291.2 | 528.6 | 534 | 288.7 | 288 T°[466.6% 414 [ 26304 125208
24 [623.0 3184 6157 | 636.3 [ 322.0 { 3307 | 611.6 | 61009 | 315.6 | 3594 [54134 | S [@Q21 9T 1+ &@
34 66243454 - fesen | - (3562 - Aesa1| - [OD7| - 247974 - ©“320.@\&>
Food consumption (g/rat) % Q ea° N & © &@

0 [160.8]125.5] 160.4 129.9 Q" 3L @ [ 15O 1869+ @

4 20281429 [190.7% 141.7 184.606,° D529, P30 [Messy

g8 |186.9]130.6] 186.7 131.7 Q17189 | By W10 o [Nl
16 17881306 | 1755 [197.4% | 124.6 | 1299+ [, 16008 | 1897 | 1% | 55 | @94 | 1889 | &3 | @70
24 [1765][122.1] 169.3 | 1859 | 125.0 1J95.0 NT4.4 3N93.7 [ D15.8 &129.1. [ ¥63.8 84922 | 1265317
34 [160 [1194] - Tiss0| - of2eg} -x i le7e] s T g @) 1569 -Of 1223
Water consumption (g/rat/day) © gy ° D 21, LIRS N @J ©

4 (&) o LS

&
N
3 | 3713080 s 1745 QSA%.&Q %5.3@4* %34.]{;@.386350.6§.68* 47.8+10.08%
I @ i @

+4.68 | +4.59 RN

N v ~
7 o B 40.0 £ 5§ 29.8 £ 7@@ 5&9 + 11%}72&4 Q@l iﬁ.@ %8 + 14.7@4 498 £14.93%
@ D &

+5.98 | £5.34

@ SAOSEINN
| 2T 36.7%5.08 | 30.1F .16§§46.6&5.534Q“34ﬁf9.8% 699@Y487a | 51846714

+7.13 | +6.19 'S N (‘é\’;‘@
Y 7
s | 406 [ 327 >+ 6.0 1+ 4@ §9+ > Q_gi&; Q547645 | 404+657m
+9.00 | £7.90 - SR .
313 [ 27685, O o % &
¥ + +
2] G | o @ SITH0L] Q7 ESA 31%68?@ 23@}4.2@7@ AlA+114 | 3414111

LN
N\ N @ 1S
3 [ 320 B9 &§3i@% 3374 1531 @9.5i@5 388 | 5118474 | 51.3+2144

+4.90 4, 46.17

@)
1) : gr%ggtfmmmtered S&eks (@éatmg@ recove\r)y (%group@%m SQ;%] 3 weeks of treatment + recovery
O

*: p< 043 @ p<0.01 <000@
\ INS
Q Q
E. HAEMATO q, Y ND ?Nl ?&L C@MIS@RY
Haematologlcal an 1ca @ierea@e of RSC, H& Hct in high dose males and of platelets in

high-dose f ,\. les u-) firsty week& tregfirien)) were within normal range and may have been
related to uret1c e fec '>g\ ubs %@mg ant changes were seen among mid- and low-

dose rats

Major c@ cal- chemf&gf?chanas see Tab&@ 8. @) consisted of:

* Ingreased BUN Jevel hlg se 1@ whish persisted during the recovery periods (only in males
“fter the 16- and 21 Very erio®

. Increased r@dsphorus le rats and mid dose males, which persisted in high dose
males 13 WE%T(S germ ried to normal values thereafter.

. Reduc rot& andalbuin lev z\ in high dose rats, which persisted after 13-week recovery
per1 rne@to ¢ rol range thereafter; such changes were also seen in mid dose rats

duﬁ@g th rst @reek treatment.

er ¢ sigt®d of slightly increased levels of carbon dioxide in high dose and mid dose
@ts or red@é‘uo@of calcium levels in high and/or mid dose rats.
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Table 5.8.2- 5: Serum clinical chemistry parameters in various study groups
Study Controls 8000 ppm 30 000 ppm 50 000 ppm
week M | F M | F M | F M [ &S
BUN (mg/dL) . N
0 14.8+1.64 | 15.4+1.14 S oD
8 13.6+2.07 | 14.0+1.58 | 14.0+1.87 | 16.2+2.49 [14.8+14.48]| 14.8+1,48°]23.0+4.004926.0+ TP a
13 14.0+1.41 | 15.441.34 | 13.442.61 | 15.241.10 | 17.242.77 | 16.843.77 [29.2+6.76%[ 2283572
8+16 [ 11.0+1.94 | 12.3+1.83 | 11.0£1.15 [ 12.1+1.85 | 11.9+1.60 | 12«(F1.91 [15.44:2 9 | 1696+1.60 ]
13421 | 12.7+1.7 | 15.942.23 [42.9494.42[ 16.142.734H4.442.07 | 1530+2.00 [20.784.908{22 24639* | @,
Calcium (mg/dL) Q @ SN §
0 9.9+0.32 | 10.0+0.26 N < NN
8 9.9+0.34 | 9.9+0.25 | 10.1+0.33 | 10.0X0.11 | 9.9+0.8 | 19.2+0.2%] 9.310.16* | §9.0+0.8
13 10.040.35 | 9.94035 | 9.8+022 | 9938030 | 9095031 | @.120.6%| 8.520.636) 9.5:@50
8+16 [ 10.120.21 | 10.420.32 | 10.1+0.33 § 10.7+Qg46 | 108%0.19 >10.5:%035 | @2+00F | 16720.42
13+21 | 10.040.22 | 10.9+0.28 | 908+0.56@11.0:@42 | %69+04% | 108£0.396°9.9%0.39 | 40.9+0.31
Phosphorus (mg/dL) A >  Q Q S Q P&
0 9.84+0.55 | 9.240.42 EIE 5 BN O N
8 774052 | 6.5¢1.26 | 7.48P.58 1. 0.6:0@5 |, $4+0.60] 6.609.65 1D 2+R9+ %§1.16-&
13 6.9+0.38 | 6.040.98 | &R0.26Y 6.08579 .8+ | €0+0.9659.54@34% | 83+0.91 4
8116 | 5.940.53 | 5.5+0.96 JKS5.7:08 | 35+1.09°Y 6.58059* 44002 | €520.32 P 6.0+1.07
13+21 | 5.7+0.63 | 5.3+0.74 T57.3€5.24 %.ﬁq@ 5050.63 P 5.44951 [ 98+05% | 6.1+1.87
Total protein (g/dL) Q&@ oY T &@ Q ~ @ N
0 5.5+0.11 | 5.8+Q,33 K P ) ™
8 6.740.41 | 6840.26 Q°6.6:476 @8+056 6.640.27°8°6.64078 |.5940.194 | 6.2+0.22
13 6.840.43 [ "»0+0.2¢ | 6.97.15 '§71_§§5 £740.267 78:0.61 £8.340.27* | 6.4+0.23
8+16 | 7.040.40 4, 7.5+R27 | 62+0.239] 7.999.60-0.84831 [¢7.2+0.40 P 6.6+0.18* | 7.4+0.34
13+21 | 7.120.3¢] 8.0+043 R7.1:0@1 | &+048 7.0+028 [97.9+0%7 | 6.9+0.21 | 7.8+0.61
* p<0.05; &: p<0.01 §p<0@§ @ % N Q @\@ & @
& \ \ @ @ §
F. URINAL s @ §
Most of the urmaly@"s chéﬁges %agh mlﬁlos%@{s (see Table 5.8.2- 6):

pe;@s and Was
Specific grav
values the&ea@V

pH was also®duc

Urine volume wasxg;gmf

Increased @alcn@@
1d dose

S)
§éos@;§ﬁd {otmid gase rag
eve@ and \c@crea
t@es d@l@g\g th®treatment periods and returned to control range

re segn 1n t
tl}@eas
ed iNligh dgse

as @uced@p h1

o

saf

>

%‘1

@’ and/or females during treatment
6 w&rks recovery.
ose ‘“sats q&rmg tr &%tment periods and returned to normal

nd returned to normal values thereafter

sQdfOm, p@ssmm and phosphorus levels were seen in

high and m andfor fe
duri covery. ’%’
*  No&¢ghnificant ch@&%es
X %y % @ @ N
N % ~ S @Q &@@
&@ %% g @ Q
RV
@ < Q" & ©@
o & o
O
NN % S
R N
@ & <

Wk seen n th@w@se group and after the 21-week recovery period.
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Table 5.8.2- 6: Urine analysis among various groups
Controls 8000 ppm 30 000 ppm 50 000 ppm 5, >
Study week M I T M Pp T M — F M |ppé§ )
Volume (mL I 0
0 9.8+3.56 | 10.042.99 & D2 A
8 19.045.66 | 17.0463 | 19.041.6 | 25.4+12.6 | 19.8+6.6 | 15.9+4R> | 42.8+9.44 § 28.7:Q40
13 19.145.13 | 1494407 | 159453 [ 167483 | 26.0£7.9 | 182489 | 43.6£5.3@ | 24146.5
8+16 255+12.6 | 149482 | 27.0+79 | 111419 | 198+53 | 1752 | 22083 @E(&sﬁf
13421 208429 | 193480 | 16.0+59 | 20.0+7.6 %@25.%4.2 801453 | 284008 N85
pH f(\@ @@ @ 5
4 724027 | 734029 | 684027 | 7.3+0.57 | 5140224 @3.3+0.274 |« 30+0.0&5| 5289454
8 744022 | 774022 | 6.9+022* | 7.04685 | 5.8+0.4%% | 5.3+0.274, §95.0+0.00% | £:5%0.008]
13 724027 | 774022 | 6.7+0.27* (ﬁ@ 6.0+0.35% | 3%+0.55&] 5.048:004 | 5.0+0,6q%
8+8 684027 | 6.2+027 [ 6.9+0.22 0.96 | 6.939.22 o 31091 °| 8520.00F 64655
13+21 714022 | 6.9+1.24 | 684027 & 6.7+0@6° | 23r0.87% 6.640%5 [ F8+0°27 86165
Calcium (mg/dL) O - I~ @ Q
0 13.3+5.43 | 10.0+5.15 NI y, S Q RS
8 10.6£12.9 | 14.647.1 10.75866° | .93 | 18%417.6 1. 7+I* | 64.547.9% 7§%.o+
13 5.041.9 15.5+8.0 66530 d 202+1@3 | 180162 45.3881.5% IQS7 .6+ | 70DF12. 14
8+16 43128 | 155+112 | Q+2.6 6.6%93 @\4.&%% €731 34905 | Y3470
13+21 53406 | 15.9+11.8 | 9.0834> | 20.6+5.9 5.847; 31Ky | QF15. D 14946.6
Sodium (meq/L) Q ~ N NN RN
0 146.8+49.62[123.6+16g2] v 2 @& L |2 Al © O .
8 139.0+57.4 | 105.4582 | roq.6+17.7 | 6749919 RI33.04690 | 224+30.4 Y 4008054 | 4564834
13 47.8+20.2 | 112.9M2.8 & 83.2+403 | 187.0+448y] 65.0%33.3 §1T7.6+560 | 44.4+6.1 [ 70.8+20.7
8+8 250499 | 269+9.7 @ 282390 4%14.5 | 38.0+10.6 1 32.8806.8 |« 29.8+13.0 | 30.6+15.3
13+21 42.649.2 | 38.4+98 | 30.4%9.9 $30.86r.6 | L6+12.27 37159 035.4410.0 | 33.4410.9
Potassium (meq/L) R Q7Y 9 O 6 o ;\& G o D
0 338.0489 291 8 @ | & &Y Q &
8 2918405 [ 23,8+72.5D271,.8837.2 [13T2+365% | 20809+37.3% [ 205.8%51.7 | 65.249.94 [ 69.2420.4%
13 14183911 § 21,6430 | 182.84874 1 192.6564.2 | 5.8+5@ | 1954955 | 71.848.5 [ 95.4+27.8%
8+16 22029.3 B770.0£29.7 | X9.8+22@° | 764%14.0%] 100.6886.7 | 6¥4+27.2 | 83.5+13.5 | 90.2+41.6
13+21 1572+193 | 8.30330.6 | T16.22%6.1 [ @@s+14@5] 94.@13.8 {@83.0+24.0 | 88.8+20.0 | 37.4+14.6
Phosphorus Gpg/dL) 9D D S o
0 X 56.4+14.37 [edn.a+ae83 | LY S
8 108.6+23.080 8024895 | 89.8+1 51+28.4™ 18.8:29.5 | 233+132 | 1340354 | 1.3+0.35%
13 56.9: NAYS| 9@d236.6867.24@75 [P 9x168 | 2580.6 | 28.2+13.9 | 1.140.28% | 1.510.584
8+16 7434306 | 86.2+35@ ] 71.9%19.5 f089.8+11 | $¥6.0+13.7 | 614484 | 69.6+53 | 99.4+49.7
13121 | 89.8743.9 £00.8+80 | 1JDA2647 77.886.9 {Q80.8+14.7 | 86.9+26.5 | 72.4:114 | 9524214
5005, & p 0D A 2 9 o0 . O
p 0.05,*.p ,Q.@ ()()1@@ \\ Q\ o@\ @
G. FA@ ANALYSS & oF & @
Analysiof faeces showed dQreased calc lgxsls and increased phosphorus and aluminium levels
in high-dose rats Wiith reﬁgrne@ cor@%l ragge during recovery; such changes were occasionally
seefiNn the mid-dose ratgpisee T@ble 5.82- No
a > & Q
ST ) N
@ < Q & ©@
¢ & O
<< O % Q
{N @@ N o
@ e T
<
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Table 5.8.2- 7: Faecal analysis among various groups
Controls 8000 ppm 30 000 ppm 50 000 ppm .
Study week M I T M Pp T M Pp T M I pp g& y
Calcium (mg/g) S 0
0 35.97+5.61 | 37.23+6.8 & D2 A
8 40.1£10.23 | 42.92+3.80 | 38.0244.78 [ 3.59+3.5 [ 34.8344.89 33.28i4.é%- 22.46+4.047%24.96 Q3% %
13 29.33+12.78 | 37.52+2.48 | 31.13+6.1 | 33.2747.23 | 29.51+7.34 | 29.7648.19 24.6443 & | 26.33%4.04*
8+16 41.9744.57 | 45.8844.59 | 40.845.48 | 39.29+6.65 | 44.06+5.64 4Q§:§}.93 36.92;1@%3 3@@?2i6&
13+21 53.5949.57 | 50.63+3.87 | 37.97£7.56 | 56.18+14.0 %@9.611&8.0 6&79+7.74 44.@2\?).27 N.99¢@1
Phosphorus (mg/g) 2 O O D
0 14.99+1.04 [ 12.2143.05 < q wo A
8 15.7446.25 | 20.02+2.08 | 17.89+1.30 | 22.214@176 | 21.17484&p [23.66+12.19622.74+983 |34 94+1. 7%
13 10.71+10.48 | 19.75+1.64 | 20.38+8.37 | 14.685%.87 | 24.21+129 [2@8+11 & 2298117 | J1.668,6
816 | 21.15+2.81 | 20.07£3.30 | 18.8722.55 | B5+4.72 | 21603 46e] B.6341.82 | AAIE8 16T 24 8.5
13421 | 26.1142.57 | 24.44+1.66 | 21.47+5.7 &27.43+843 | 2739+6.38J 30.08+3.69 83924936 | 29%937+4.38
Aluminium (mg/g) Q @ . o @ Q
0 0.49+0.08 | 0.25+0.11 KN > y, N~ Q RS
8 0.409+0.22 | 0.4240.14 | 3.414044 | 53400 934517 2254086 |13.76+6.74H 1§§§7u
13 0274030 [ 0.56+0.11 | 1.7632.07 o« 2.82+1@3 | 6:90+4.9eN] 9.36%5.28 QM. 224864 $+7.76
8+16 0.55+0.04 | 0.59+0.09 | 0&¥+0.02N 0.5¢20.11 @.4&%& 06$%0.0 90@21 0754+0.05
13+21 0.58+0.07 | 0.63+0.29 |¢ 058+049 | 0:62%0.20%),"0.66¢043 [x376+0.8° | 0.8¥0.49 9 0.67+0.13
*p<0.05; %: p<0.01 ;4: 0.01<p<0.001 Q % % > @@ o @u Qv o\w
o & TS S U
H. PATHOLOGY AN RS S @ ®
Relative and/or absolute kid%ro}éy ights §&re ippreased@yn higl%do sxats an@Palsogn mid dose males;
such changes were alsg &en in ighegOse Q¥ sa&riﬁce at end of thQ\vari recovery periods.
Changes in absolute anc?or tive, thyroj ei@g we@'seaq in high dos§is during treatment
periods are were con@éred@ fortuyous. QS % Q A AN
Major gross patho fipdings @e rd tohe encegyf calculi in the urinary system: uroliths
N
occurred in the ki@tiey p&vis grd in the uriagy bladder o Bainlyhig \NJ e rats and mid dose males
(greater numb@@nd in thgurin‘agy bla@%r, Qgﬁticugly af‘§ wedks of treatment which declined
progressively@here T). O O7 « &)

Major histagathological fin in@ere
pary bladdeg,D

and wéé%already segn@fter, )
was significantly

In the

In the Kkidn

was consid fo P@%

&pnsitigpal ¢
as found in o hi

O
In the ureters, dlla@vn (qcc

seen\% high dose rats an

tubules and
papilloma %

recover

ey, a 1

up).

ap

ed.&\

n%’deng é@’

ity hg®
eeks of
R

ca pyelts, ixgelon
hyg&gplasi&m the, pelwic zone. In addition, a benign transitional cell

ose {ndle

@ 53

&

treatment Qit
S
hydzg}nepl&ry@isw

atedX>the ulith @heno
rplasia occgwred ngdstly

N
riti

h di
v

povon (see Table 5.8.2- 8):

igh-dose rats and mid-dose males
endof K&arious recovery periods, hyperplasia

a@ fouyin high dose rats and mid dose males and

apillary necrosis, dilatation of collecting

on Week 22 (8 weeks of treatment + 16 weeks

iogally agg mrp@d by ureteritis or transitional cell hyperplasia) was
do@ma@amd@clined only slightly during the recovery periods.
> ©
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Table 5.8.2- 8: Histopathological data
Organ - M?le ; - Fen(lale ) /\@

. 0S¢ m 0se m
(no. of rats examined) 0 | 8000 |ng 000 | 50000 | 0 | 8000 ] 3p(§) 000 | 20900 J5
URINARY BLADDER (n=10) ESy D
Uroliths S @\@
Week 2 0 0 5 3 0 0 0 | 2N
Week 13 0 0 6 6a 0., 0 © |60
+ 21 weeks of recovery 1 0 2b (93¢ (R, 0 N IS
Papillary hyperplasia S o ~
Week 2 0 0 74 g |OY o &
Week 13 0 0 A 6a & 0 ¥ L0 oyl @
+ 21 weeks of recovery 0 0 R 1¢ | Q [0 @,
KIDNEY (n=10) RN NS
Uroliths N K YN L S
Week 2 0 0, 7 & 1O 4.0 & 09 ] 40 @ i
Week 13 0 0 Y95 W @a 0 | Lo [Y2 @
+ 21 weeks of recovery 0 <0 OB | A &V ﬁ 2 A & N
Chronic interstitial nephritis @w & Ry N ~ Q@ S S
Week 2 O N R 0 g 5
Week 13 0O 0 2 & |lad IO0 Y LS00
+ 21 weeks of recovery & ) @%} N PSR 0 10
Hydronephrosis AN YV ‘o & @) © &)
Week 2 N € (&3 g 5K [0 |92 é 0 3
Week 13 9 20| 9 49 3 6a IN0 @ 0] | 9
+ 21 weeks of recovery X 0 4 A ] A 1 9
Transitional cell hypg@lasia& s&“@ ~ f\© ' @) G o
Week 2 @ LT I S0 4 D TS 0 3
Week 13 NEREEIEN Q[ cha 4 0@ o0 0 8
+ 21 weeks of r;\@veryx i 0N d [T & 0 0 4
Tubular dlla@ﬁon ©) QO «Y N S o
Week2 ‘f@’ b (e, 0 7 0y 07 k.0 0 0 0
Week 13 < Wl N o M 0 1Ol P o 0 0 0
+21 Wi of recoverygy® | &0 0. | @b 4 3cQ| 0 0 0 1
URETERS m=100gy ¢ & O o> & &
Dilatation SR Q> S @y Qs
Week 2 2 M oy & &9 0 0 0 2
Week 13 @ O [670. Yy © | O P 6a I 0 I 8
+2lwofrecovery © &P N | O & 4bO | 6¢c 1 1 2 7
x@fn

examine

o,

(a): 9 animgiS\instead of 10 were exgmined; 6 anif@hls instedd of 10 were examined; (c) 8 animals instead of 10 were
2 & Qﬁa

@

N

o N @ {h \ICLUSION

N
RMS conclus{gﬁ: jefary %nlnfs@a@%tlon@t 50 000 ppm and possibly 30 000 ppm in rats for up to
13 weeks in@elcedsspme rtallt}%\”mar@d diuresis, reduction in food consumption and in bw gain,
increased qyater sumfion, &yereased BUN, phosphorus and calcium levels, decreased serum total
proteicre urin€ vol@ne and decreased urine pH, specific gravity and electrolytes except
calciufy whi wa, %‘mcr@gﬂ d; all these changes, except bw, occurred shortly after initiation of
treatiient 3 n d revefe m@sg or less completely during the recovery periods.

Urdlithia§s, which occurred in high-dose rats and in mid-dose males, was then considered to cause
irritati@gof the urinary tract and subsequent papillary hyperplasia which was partly reversible after
cessation of treatment.

The NOAEL was 8000 ppm equivalent to 500 and 600 mg/kg bw/day in males and females,
respectively.
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CA5.8.3 Endocrine disrupting properties

Designated studies on endocrine disrupting (ED) properties of fosetyl-Al have not been conductg@by S
the applicant. The existing body of data is sufficient to exclude relevant ED-like potential of-fo etyl-$
Al. This is based on the absence of effects on the weight and histopath@pgical appeafance o
hormone-sensitive tissues like reproductive organs, thyroids and pituitary. ddition, the avai

fertility studies showed no effects on male or female fertility, which may~“be cons1d@d S @tlve
targets of ED-like activity.

There are currently no scientific criteria for classificatioh as ED. However the 1ntg§im r‘fterla @r @
ED classification laid down in Regulation 1107/2009 4re not fulfifféd, since féétyl §1$ ne\\l%er &

classified as Carc 2 and/or Repr 2 nor does it fulfil thegriteria for su€h a classiﬁc&ijon <
S O O é}
S) R & & & © &
(o R . © @
CA 5.9 Medical data s é@f S @y 6 ~ §
Y
@ N
CA5.9.1 Medical surveillan eC?n @nu ruﬁxlan&erso@nel@nd °
monitoring studies, ? \ > 2\ @ % @j @
For information on medical survellla@% ormgnanuf@turmés plan@%ers%%el dies
(M-527602-01-1) please refer to th@N& ENT@ (D@@lme@CA@ augymfo%iatlon on
manufacturers is confidential. N @S @ S
Q &2 2 6 S © &
v S @ @ SIS
CAIRN @Q o
CA 5.9.2 Data ceﬁc ed on “@mlg @ & \@@ &
No human poisoning case@lave Bden p%@’lshe § @ ‘”\,@
3 T8
S o o
% @ NS
CA 5.9.3 irect @)s ¥V tl@ § §9 @ Qo S
No human poison@g c&@ havedbeen ﬁabhshgd \© 9 @% @@

. N
AN B
E© & 5 & K@J &
CA 594 ¢ @pldemlol@lcalﬁ%tum@é

No epl@ologlcal st#es I@ be ubéshed\ @ § \©\
@ O &9 o o D
\ S L O
nos@ﬁf p@onmg (de erml@ion of active substance,

es) Specifie signs'of paisoning, clinical tests

@ e
Fosetyl-alun\l{%ium 1<s) an @lpphon@ of 1@ tm@@ty that does not inhibit cholinesterase!

@ 2 X
Signs a@ Symptom&%} Pm@ung @ ©\
Therg are no repor{soh h @ N

In dhimal experiments s have @ly b§ reported from chronic high dose studies.
Diuresis and a gafeium decreage n @ae ca@qot be ruled out for high dose ingestions.
S

%%gf&@
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CA 5.9.6 Proposed treatment: first aid measures, antidotes, medical treatment
First Aid: gf >
- Remove patient from exposure/terminate exposure. @\ §
@

- Thorough skin decontamination with copious amounts water and soap, if @@ilable with S
polyethylene glycol 300 followed by water. @
Note: Most formulations with this active ingredient can be decontami%ited with wa@(an@ap)@
SRS

o

so for formulations polyethylene glycol 300 is not reguired. Ry .
| . & 5> N @ @
- Flushing of the eyes with lukewarm water for 15 mijutes. Q@ @© RO I

N Q
- Induction of vomiting does not seem to be requ@d in regard @{%e low toxi@t‘y. It $kbuld @%y
d

considered if a large amount has been swalloyey, if the inge@on W38 les%tnhan ofe hour ago,
if the patient is fully conscious Qo;@ N @ \© % O
. o @
Induced vomiting can remove maximumg0% ofglre ing@éd s@tau&@’ O \% N
Note: Induction of vomiting is forbiddefif a f@nul@@n cq@aini@rgar&ol&ents h;%been
. | v N
ingested! % @ \@ Q S Q @7 )
A
Treatment: % § @} %6 @&% "\@ é\g L O
- Qastric lavage does not seem to lgg tequiired inxggard’ef the toxdoity of@he cofipounds
LR i o5 of

- The application of activated gzoal@ﬁd sodium sﬁﬁphatg@r ot@ca@ﬁc) ght y@@)
considered in significant ingestiong @@;p ©© S &© @© @@ S
- As there is no antidote, ﬁ@@%mefr‘x:?fas %be syn@’tomaig% anpp%ive. & é
Atropine shall not be given. % N AN .9
2 O @Q v S a
ST S & & S
v S o O 5 O & &
CA 5.9.7 pectéd effects o@pms@ng < O &
No persisting efft are@be e§ted§ N - Q
<) N

=7

©

o,

U N R NN
©©«§©%© @@’@@ ©§@
\@ % %@@ ) @?@\%
A ] § &0
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