WD 2005/ 007241 PCT/ GB2004/ 003006 1 Parasiticidal Conposition Field of
the Invention This invention relates to parasiticidal conpositions,
especially conbination products for veterinary use, based on a
salicylanilide optionally together with 5 another parasiticidal agent,
for exanple an avernectin or mlbemycin, Such conbination products
exhi bi t wbhiseys1iacr oss a broader spectrum of par agiri@SesbddaR | S
observed with the use of a single parasiticidal agent al one. Background
of the Invention Warm bl ooded ani maks are subject to attack by
parasites, and man has 10 |ong sought to conbat such parasites
afflicting donestic conpani I ned |ivestock and exotic
animals, to alleviate suffe??ﬁ%ggﬁguﬁﬁpmﬁﬂk ercial gain. The manner of

aftack by the parasites, and Aot SSOHIGRC L on of  Sensitive stage in
conbat i ng agé€iitis :anélﬁﬁanpeakeaticapaaschmiarleampwﬁmmsuééﬁ@glatlpmmiahétwnapp| ied 15
preparatio C | oti on ai nts sting powders,

" pour - on?roa%'éi%g‘)‘d‘f SLAVAT R% asiﬁ“?ﬁﬁ"‘@dm@ng%@dﬁ%egﬁ%ﬁ“ﬂ s, but

conbats nganemdomaﬂm:magemewexmplgan alatnestn echiltimnyefn, Bhign met hod of

adm ni stration and the deliver system Oral drenches, pastes, bol uses,

tabl ets, cARMINgHeheiodycts 6¥hlblh%fﬁ?%ﬁaquﬁa bregslep spasiymAT passie® known

met hods qw@bssé?&eob@nm&eq&@%fmeb#é%aeéy[tmiai agéht Bigp@andrymen, but ot her
met hods which are intended to avoid use of the gastrointestinal route
are typically admnistered_by qual ified practl tioners. Such other

net hods i ncl ude use of aer &88fSEound i the ptisn 5 drug conpositions which
dre sel ecti velwnRIHERALE AnfiflsS a)a Mﬁd}:}? sed powder
' f*ﬁ?rrul ations | n{rgn ded é1&orn sub @Jgtég?ljeoégéﬁl nt racu%ég%f‘ég{?g%&{@ﬁ

i nt r difus dendgegougst tp gpebat sich aewsies Fitjcing ddmesi!ﬁ@@ﬁmrd@l!mabry regi ne.
These | aSimfERDOISAH SAbbFC atRER! f%'au%aaé Suftelif &4 8 Linb Qv O!
irritation at I njection or adverse all ergic or
pyr ogeni gaineddeinarsier Soaitack ay tl"@rn"ﬁrwtes,tqnﬁﬁhaidle;rtlf‘pampwfecbansmm agueous

or non- a%"tja%%% the life cycle of the parasite, may influence greatly the choice of

. combating agent. Thus percutaneous treatments using topically applied
15 preparations such as lotions, paints, creams, gels, dusting powders, "pour-ons™
| and dips are commonly suitable for ectoparasites, but combating endoparasites
requires careful selection of the method of administration and the delivery
system. Oral drench'es, pastes, boluses_, tablets, and granules for inco'rporating
into feed mixes are known methods capable of being used by the animal
20  husbandrymen, but other methods which are intended to avoid use of the
D gastrointestinal route are typically administered by qualiﬁed practitioners. Such
other methods include use of aerosols, and parenteral drug compositions which
are selectively prepared as solution or suspension or micronised powder
forrhulations intended for subcutaneous, intrabutanecius, and intramuscular
25  injection according to the intended delivery regime. These last methods require
special care in formulation‘ to avoid imitation at the site of injection or possible

adverse allergic or pyrogenic reactions.

Formulations are typically prepared using aqueous.or non-aqueous
("solvent") vehicles. The latter class may'.co'rnprise physiclogically tolerable
30 alcohols, glycols, esters, a limited range of organic aromatic solvents, and
vegetable oils and extracts or modified forms thereof. In selécting vehicles, the
skilled worker has to consider a number of issties thcluding;sélubility of the. i . 1 by o
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("solvent") vehicles. The latter class may conprise physiologically
tolerable 30 alcohols, glycols, esters, alimted range of organic
aromati c solvents, and vegetable oils and extracts or nodified forns
thereof. In selecting vehicles, the skilled worker has to consider a
nunmber J i ncluding; solubility of the CONGLEMA Y WO
2005/00§éﬁ@&@%?%cszoo4/003006 2 intended active |ﬁgre§f%ﬁyggff t he
affinity of the drug to certain vehicles, whether it wll affect any
essential auxiliaries, pH, stability over time, viscosity, and naturally

the ri sk jgndlacti@Xingre@fdn@sy, tHepaily/Re taniriPlo dRaPSehlcRAL Rfsthbf); t he case
of a "pour- on" formul ation bility to facilitate the transfer of

the a
the acti wéll pifRgé sl essenia auxiiarigs ool avabiit pvestign. visrosixiandawarmalt o the
bl 00dSt 1 SRIMRAPISALHRR: RIdRASKRIPI HARGIS AMERREY Lahofieature of

the conposition. Therefore, fornulation of a parasiticide I's a conplex
t ask. Tr aun forsulationp fheaalility i faeilitateribe trarsfernd thecadtiva ingnedierdoch as t he

pyr et i or e As Bithg 3RRAE md g deRBho I APV Re B BRPLe such as
ti cks andiost tsem esEhuatiab felatury bidhi lcodiessitidre nihetedobefoghiiletidn ofe; agai nst
f ungal attac% but chemcally nodified derivative closantel is an

; t he
ef f ect i v@AHUFRE BGRAPIEXE%sant el  is described in US 4 005 218 and in
the literature, e.g. J.GQuerrero eta!, J.Parasitol.68,616, (1983); H. Van
den "‘Bossche eTalitiohd phrasitisides sk @eheicaicdtjers siibh 8¢ the351(1979) ; H. J. Kane
et al,

| . Bi ochem Parasitol .1, 347(1980). Closantel is typically
2 n st SPIATRPA RS BRI, 8 PRALOR i) e epitrichRench, o
‘par enteer aftioh 1B6d Bbd e b cOMbAActpaRRieIMIcH2E GoklanEmaBgest s that an
i njectable anthel m ntic conposition containing abanmectin and cl osant el

can be produced with, cerql. forpal. optionall i | ycol - based
sol vent such gge ﬁ%ﬁﬁ“%h%ngﬁ%gﬁﬁ ye %nsqg ngéléfﬂppgﬂgt ycol .
Hlovvever : hdh@ﬁl@idﬁ)ﬁm?ﬁliﬁed optadle ¢lostne! isodn Eirbativey ﬁt?rfr&igj ﬁ@bni)t.sca;gﬁhﬂéial ly f
sl ower than any other r i nj.ection or or route), absorption o
~closantel 8755 '“R&‘}Qﬁgéﬁﬁéﬁ H‘]tB%}'t@?&g@tpea- ‘f%”‘ﬁféerQ(?F?j’ sl ow, therefore
cl osant el ) pirasiRes, 6v8 | F080d W JaR Beie RESEhE @t 4/0ARR It EMgSiol Bidbhikhat
15 87, 851(1979); H.J.Kane et al, Mol.Biochem.Parasiiol.1, 347(1980). '

~ Closantel is typically administered by the oral route e.g. as a bolus, or cral
drench, or parentérally as an injection solution. WO 95/05812 suggests thatan.
injectable anthelmintic composition containing abamectin and closantel can be |
produced with glycerol formal optionally using a glycol-based solvent such as
<™ 20  polyethylene glycol 400, or propylene glycol. However, because the topical route
of administration is generally slower than any other routes (injection or oral
route), absorption of closante! through the skin would be expected to be very
slow, therefore closantel plasma levels would be expected to be lower than that

obtained by delivery by any other route.

25 Closante! is also very hydrophobic and is very quickly and substantially
bound to plasma proteins, this again would suggest to those skilled in the art that
administration by topical means would reduce the achievable plasma

concentration,

Therefore, currently there is no known commarcial formulation adapted for

30 administration of closaritel as a pour-on.



obt ai ned by delivery by any other route. 25 Closantel is also very
hydr ophobi ¢ and is very quickly and substantially bound to plasm
proteins, this again would suggest to those skilled in the art
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anti parasitic agents which are useful
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removed) as described in US patent US 4206205. The aglycone derivatives
possess a hydroxy group at the 13 position which may be removed to form the
13-deoxy compound as described in the patents US 4 171 314 and

US 4 173 571. Acylation of hydroxy groupslon the avermectin oompounds and
derivatives can be cartied out as described in US 4 201 861.

The milbemycin series of compounds, disclosed in US 3 950 360, are
structurally similar to the avermectin family in that they contain the sixteen
membered macracyclic ring. However, they do not contain the disaccharide sub-

unit and there are differences in the substituent groups.

Ivermectin, disclosed in US 4 199 569, is prepared by the selective
reduction of the 22, 23 double bond of the avermectin compounds. lvermectin is
a mixture of 22, 23-dihydro Avermectin B1a and B1b in a ratio of at least 8§0:20.

lvermectin is an especially preferred active component in pesticidal
compositions, and there is extensive literature on its activity, demonstrating its
gfficacy agéinst internal and external parasites, and its ability to interfere in the
life cycle of certain parasites. The Merck Index (1996) qites several references
including J.C.Chabala ef af, J.Med.Chem.23, 1134 (1980); J.R.Egerton et al,
Brit.Vet.J.1386, 88 (1980); W.C.Campbell ef al/, Science 221, 823-828 (1983) to

mention but a few.



| vermectin, disclosed in US 4 199 569, is prepared by the selective

" reduction of the 22, 23 doubl e bond of the avernectin conpounds.
lvernmectin is a mxture of 22, 23-dihydro Avernectin Bla and 131b in a
ratio of at least 80:20. 25 Ivermectin is an especially preferred active
conpone i cidal conpositions, and there xten5|ve literature
on its 2@??@?§§§ﬁdennnstratlng its efficacy agalﬁg GEANEPRY and
external parasites, and its abilitypto interfere in the life cycle of
certain parasites. The Merck Index (1996) cites several references
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surpri si eghypief fective, and has enjoyed a long period to.of comercial
success, there renalns a keen interest in exploiting ivernectin against

d t t ol
Baynsi 1 es whltiugB e S AP SR ISR, 70 seR et £ TSR ver ed.
”Fékl g dMbmnacasibedsacthbrRabmaata IRes irdéYebt i afsloMey WeBnsthinuse of

I vermectin rotectin and treating aninmals | nt ended for slaughter
for hum%WEEM‘ﬂﬁelrWeqfﬁ@ itef and; i OXYRATING tPlerangmbY BRNS esi dual anount

of acti V$r§§ﬂé§@hﬂjﬁtrﬁsr@h@§ hRyBel MREUTRSHT VerinBetin B®eGRIGRSS. Phkigg/ch an
animal . Therefore ng(h | oadi ngs of ivernectin, even if technically

~ feasi bl el gecaurt d1q i Dafs%/%f@fr'ﬁaﬂl? wlyrae ohsecd igrmestings i pteringm
sol uti ONgnq treating animals intended for slaughter for human consumption, there are

15  constrainis an the residual amount of active components such as ivermectin in
the carcass of such an animal. Therefore, high loadings of ivermectin, even i
technically feasible, in a delivery system are not necessarily the optimum
solution. | |

Combination formulations are also desirable taking account of acquired

‘ 20 tolerance or resistance in pests to prolonged usage of other more traditional

D  parasiticidal agents. This phenomenon is well documented, e.g. in relation to
worming compositions. Synergistic effects or complementary effects of
combined parasiticidal agents have been observed as a route to combating the
aforesajd tolerance problem. Synergistic anthelmintic compositions are

25 discussed in WO 84/28887, which focuses on substituted mono- and bisphenals,
salicylanilides, benzene suiphonamides, halogenated benzimidazoles,

benzimidazoles, and benzimidazole carbamates.

The opportunity to combine the use of avermectins with other parasiticidal
agents has been explored already.-.Thus one finds that skin-absorbable pour-on
30 fdrmulations confaining triclabendazole, optionally containing an avermectin,
. tetramisole or levamisole have been proposed in WQ 0061068. An injectable

formulation containing closantel together with an. avermectin or milbemycin has oo e 00w g



Combi nation formul ati ons are al so desirabl e taking account of acquired
20 tol erance or resistance in pests to prolonged usage of other nore
traditional parasiticidal agents. This phenonenon is well docunented,
e.g. inrelation to wormng conpositions. Synergistic effects or.

conpl enegbai¥ophfiects of conbined parasiticidal cil%gts have been
observed as a route to conbating the aforesaid t i’ %blem
Synergistic anthelmntic conpositions are 25 discussed in MD 94/ 28887,
whi ch focuses on substituted-nmono- and bi sphenols, salicylanilides,

benzene subipHiepaEddewvO bgﬁuggezﬂatmu@ﬁ@z@ StRRBAIr P andhfB&h Ak Gpro! es, and
benzi m dazol e carbamates. The opportunity to conbi ne tthe use of

aver nect PIsSUBDEHEdIMEP %@%@ptw@ﬂaa@mpr&@éﬁe §T ppyryfisene exlyegegd al r eady
Thus ‘one 4f rlB@ﬁ%tsH@ént%hbH‘ @Q%EPQ%%@Wfncfaﬂlng%q’uﬁﬁ’ér@&u%ﬂlhpéb%n{:Ont al ni ng

trlclaben az optlon cont’ai ni n rmectin, tetramsole or
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01160380 Lch ¢ rise use of. a rrolidone solvent and a bridging
sol vent gﬁ%‘%ygpﬁgf%%@&ﬁﬁ?ﬂ%%ﬁaﬁé including a further solubility
agent such as propyl ene glycol caprylic acids and esters or peanut oil.
Thi s speci al Gtheohareaduesys pemdndomedatiods bie distiises sn WeOAF08cul ti es of
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conbi nat kQétet InfbckiRWing Hansrer Sfahy 86tve coMbohdits fi‘x’f&ﬁhe bRicasRaRFEof does
present results of trials of formulations disclosed therein they show

limited hateabasanimakastlisypsry iareallor gyihe rormparatita BXAMRI®nponent s i nto the
bl oodstream of the treated ani ml as di scussed hereafter in the
conpar ative Exaiphsilidexfdriveivealich seclegintel pidvidesiself Borio! 6lepsant el

prOV|de useful control over a
15 range of parasites and are especially useful against liver fluke. The avermectm

group of anti-parasitic compounds of which ivermectin is the best known

example, provide complementary protection against many other parasites such

as roundworms. Therefore, thére are advantages to be gained if a combination

of these drugs could be provided in a form that can be conveniently administered
20 fo !iVestock and which will provide effective control of parasiiic infection.

In particular the provision of an effective pour-on formulation containing
closantel and ivermectin is therefore a highly desirable goal. The provisionofa
satisfactory formulation is probtematical because the solubility regime for each
drug is different. ‘An alkaline system provides the optimum pH for ciosantel,

25  whereas ivermectin requires an acidic medium for satisfactory dissolution.

Obiects of the [nvention

It is an object of the present invention to provide improved veterinary
pharmaceutical preparations. In particular it is an object of the invention to
provide a composition having activity against a broad range of endo- and

30 ectoparasites including flukes. It is a further object of this invention to provide

) preparations that are suitable for topical ag:‘i_".rpi‘alisr‘trg_’g_i_gr;,-;__p;jefer.ab,_ly_{_prgggniﬁ_;r_]g_;-{ it =



is range of parasites and are especially useful against liver fluke. The
avernmectin group of anti-parasitic conpounds of which ivernectin is the
best known exanple, provide conplenentary protection agai nst nany ot her
parasites such as roundworns. Therefore, there are advantages to be

gai ned i nati on of these drugs could be ded in a formthat
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effective control of parasitic infegction. In particular the provision of
an effective pour-on fornulation containing closantel and ivermectin is
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formul ation i.s problematical because the solubility reginme for each
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preparations. In particular it is an object of the invention to provide
a conposi tion having acti V'é&h@%ﬁo’ﬁﬂei@gﬁﬁ&@d range of endo- and 30
ectoparasites including fl her object of this invention
to provide pHuspiingty ibinas bdeatfowtrdthalia salibHanilide; opligmaiypivittadmitngrst r at i on,
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i ver mect |

in.an effectjve formulati bli ng enhanced. -
j}oaval I ﬁ%icylfa?[ an‘éFf@s(Hh r@ntheimingg, @E bEP%tCﬁEE% W%qu? % he prior art.
\5 Sumpar sppkil dfmmémcﬁné SRR oBtheRIimdlRgEna bie-detamieepdiod bitirhdiat  a

salicylanili optionally wth another anthelmntic, can be dissol ved

in one or norﬁe:caﬂdn@twtr@ IMtabmﬁaﬁtéﬁtﬂebmvmdnaifieﬁ@ctivs poUlS@’f ul as a
" pour -on ation that provides effjcaci
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when it hethbOkd SicAatilidesapRtib@sH BindrP Ror@kilatiordf bdsBe of R SHRyIMAE 2
pre-determ ned period of time., “Accordingly, the invention enables the

provi si offdgieewiizangtijer Wﬂc&@] agent, for example of the avermectin or
15 mllbemycm type, with effective bioavailability of the parasiticidal agents.

‘The inclusion of a polymeric moiety can enhance the efficacy of a pour-on
parasiticidal composition of the present invention. One suitable palymeric moiety
is polyethylene giycol (PEG) or a polyvinylpyrrolidone (PVP), but other polymeric
moieties may be used, e.g. a polyoxypropylene/polyoxyethylene block copolymer

20 (poloxamer). Combinations of these polymeric moieties are also contemplated

for the implementation of the invention described herein. The amounts thereof
are variable, but from at least 0.1%(w/v) and up to 35%(w/v) or mote of the
polymeric moiety should be considered, with an amount of about 20%(w/v) being

preferred.

25 It is considerad that the presence of a polymeric moiety, like PEG,
increases the level of closantel that can be dissolved in the pour-on formulation

of the present invention.

- According fo a first aspect of the invention, a salicylanilide, especially
closantel is presented in a pour-on formulation characterised by the presence of
30 a dehvery system compnsmg at least 20%v/v of one or more aicohols The

S fpreferred alcotiols are monohydnc ahphatic or arematac alcohels ‘mora. preferabiy S



parasiticidal conpositions, especially conbination products, containing
closantel or the like salicylanilides, particularly binary formul ations
based on a salicylanilide together with another parasiticidal agent,

for exanple of the avernectin or i5 mlbenycin type, with effective

bi oavai | wbizétsterzef the parasiticidal agents. The inglusiQienls @

polymeric noi ety can enhance the efficacy of a pour-on parasiticidal
conposition of the present inventidh. One suitable polyneric noiety is
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of the present invention, Accor first asgect of the invention,
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i Sopiopadisy Imélerr@wftth%ﬁ%QWQ/sm to br| ng the fornmulation to 100%

viv for use. Typically the delivery system of this particular invention

further conpr : f I et hyl ene

gl ycol (PEG -ﬂh%o Wﬁ% ﬁé}bw Hggﬂéef@ l%;PVP an g’F%‘JQ’%@%% ene /

pol yoxye@Wiaéﬁ%Slmftﬂﬂ@ 69’@N§nﬁ”ﬂ@ﬁ?fﬁmdﬁﬂémﬁg (anttW@mg)t he delivery system

conpri se P t S provides

pour - on orgrr??'fﬁzla\}tD ¥oS ré)egdf"fgeéﬁ((j)g '%%:ﬁﬁ?n 6500}:&%‘?%@@%&%% D %e active
oxidants, e.g. butylated hydroxy toluene (BHT), butylated hydroxy anisole (BHA)

15  or sedium formaidehyde-suiphoxylate.

According to another aspect of the invention, a parasiticidal compoéitioh
comprises a first parasiticidal agent selected from amongst the salicylanilides,
together with another parasiticidal agent selected from the avermeclins and the
milbemycins , in a delivery system comprising at least 20%v/v of one or more

20 alcohols. The delivery system may include primary, secondary, tertiary and
aromatic alcohols. The preferred alcohols are monohydric aliphatic or aromatic
alcohols, more preferably lower alkanols (C-Cs). The most preferred delivery
systemn comprises at least 20%v/v ethanol with isopropanol being additionally
used to bring the formulation to 100% v/v for use. Typically the solution of this

25 particular invention further comprises a potymeric moiety selected from

' polyethy!ene glycol (PEG), polyvinylpyrralidone (PVP) and polyoxypropylene /
polyaxyethylene block copolymers (poloxamers).

Thus use of an alcchol e.g. ethanol alone or in combination with
isopropanol and/or a polymeric moiety such as PEG, PVP or a poloxamer is
30 found to be effective in the manufaciure of a pour-on parasiticidal composition'

comprlsmg cfosantel hawng iong actmg efﬁcacy, such that the. amount of...

) polymenc mOIety used enables the desired period of &ifica y‘ito te’ d‘e rgnedimto{-‘-f B



conponent (s) through the skin thus increasing the avail abl e anmount of
active 1o drug in the plasma of the treated subject. The delivery system
may be made up for use with typical formulation auxiliaries such as
surfactants, enmbittering denaturants (anti-licking), preservatives,

spr eadi rvgoamgj@menet rati on or occl usion enhancerngq;&B%R,b 00QX| dant s,

e.g. butylated hydroxy toluene (BHT), butylated hydroxy ani sol e (BHA)

15 or sodi um f or mal dehyde- sul phoxyléate. According to another aspect of
the invention, a parasiticidal conposition  conprises a first

par asi t i toedahugiento m*e%é@:taednﬂ“cﬁ!lcameap@ﬁﬂtgsiteffebﬁxétﬁéaitmyhmﬁilbi sl#s, together-

w t h anot her ara3| ent s Iec d fr er-mec ins and the
mi | berryc‘?eﬁg“itl aléghineé?‘?&é'wn QF‘@H‘? estr‘%ﬁ’gerga"i’“'m@ ©YEH/ v of one or
nore 20 radvcrg;hegi.ird td e I6tRIIY pRISKrisAESHigR Ak PerRly THao rrmnﬁa?ondar Yy,
tertiar y aromati c al cohols. The preferred

al cohol smaiﬂ@“}ﬁiﬁ%ﬁ‘}lﬁ&“bf Og?[PWh”bthérdeh\f%\fﬁtsﬁ%n 508HBIGN tbr e preferably
| owers al kangics of %fe@?uﬂhEPQh@H% ofd ﬁ&[ﬁﬁérﬁ.‘%&@g‘ Xk ¥s P@@&mﬁomr i ses at

Ieast 20%/ v et hanol w th isopropanol” bein t| onal used to bring
t he for nipegtrobinhibd tfm@%veaﬂabl[ﬂmpf@m@vermwn@@mn 9sw¢én§@ﬂnmreaﬂmt f this 25

part | ol Sork MRS 408ty b6 IGTRA! SR AAUERL) ol Ak, oel ected from

pol yet hyl ene gl'y pol ; vi'nyi pyr
pol yoxy prasmyisiger polymuicyacisty ety IR e pbloskercBpGL grecemiipaliooxaner s) .- Thus

use of n ‘i sopr opanol
and/ or ame'%l‘j?%@%e f gforﬁbgﬁ%%lvgg&fy%ﬁfgfﬁﬁ &jéa { ocg rgﬁer%g 30 found
46 beo ef maiarbl and wilhthbretorehe likely tasdirel valle atllnonrthmﬂelﬂaf asintal leaaital

‘onposi tion conprising closantel having |ong acting efficacy, such

“that,the amoynt . B ' | es i period of
efficacy to' L@é‘“%@%idgwe i ﬁ%egn %‘%g%%ggﬁﬁ{?@@fﬁ%ggf%% 8 the

f or nul atfram tleogrpuprerdistiag oitaliphailid aril szopatic awbhofs, bé.fprimary.e t r eat ment

whi |l st still rmfti s/ ter, f hunan nsunpption of the treated

ani mal i1° GPBW%‘HWW;E@%W%E%E‘Q‘F@ %ﬁé’rﬁga@%cf%'&a}%’n%??ri bed wi t hdr awal
peri od. rih@or@ﬂhcyalmhtaﬁc mremat:c aleohivlsiniase prlaferatey (diek blkinai$ cl osant eI in

the deI | (\(3e1_r 8)- }%at r%g%t prefgrerecclj 3ehv¥ry Systepn comprises at least 20%v/iv ethanol

with [sopropanol being additionally used to bring the formuiation to 100% v/v for

use. Preferably, one of said alcohols is ethanol present in an amount of at least
20% viv and andther alcohol is isopropanol which can be used to bring the
solution up to 100%v/v for use.

20 Alternatively the delivery system comprises a lower aliphatic aicohol such

as ethanol with a glycol solvent such as a PEG solvent, to which is added
isopropanol to bring the solution to 100% (v/v) for use.

_ A range of PEG solvents according to molecular weight is commercially
available, and any of those, or others that may yet be made available, may be

25  chosen for convenience provided that the PEG is presented or rendered
available as a liquid during formulation, Typically, PEG 200 fo 6000 are readily to
hand from cammearcial sources, and thus can be used for the purposes herein,
but PEG 200 to PEG 600 are usefully employed in this invention. A preferred
deliverg}.system comprises the solvents PEG 200 with ethanal and isopropanal,

30  together with a polymeric moiety (e.g. PVP) to enhance permeability.



s presence of water. Further, the use of a polyneric noiety such as PEG
or PVP does not inhibit the bioavailability of an avernectin such as
ivermectin present in a fornulation according to the invention, show ng
t hat pour-on formul ations, conprising a polyneric noiety e.g. PVP,.

pol oxamewo 2636687291 a conbi nation thereof can be usgtdhedng ef fective
delivery of active ingredients of a diverse io nature ané/vm | therefore
be likely to find wide utility in the field of animal health. A

suitabl e delivery system conprises -a solvent and co-sol vent(s) sel ected
from the grouppepogicatt ihg RUMP mby pbatbsiitaettbahighatrmseallaalidis, . e.
primry, ecandar tertiary and aronat] | cohol s. The preferred

al cohol spg‘?’%tﬁﬁ%%%%%%i”@tglair%ﬂ%ﬁ a(gmg}grﬁgpﬁ)%@pc al cohol's, nore preferably
| ower al kanols is (C-Ca). The nost preferred delivery system conprises
at | east 20Wrhusetbardiog to istifvantan itapane bosshla ¢ @stdintin osiablky used to

bring the formulation to 100%.v/v for, use. ef er abl ope of said

Al cohol s PPUELRELTREy 8 Sekvianie praffishiTiprnlsl I ZBe e msie \ ana
anot her @feﬁ@hlﬁl* ivefmbcipPwWRRR Rodffesiiedtd demrr BIosaiasidvicn deftimgletddao sol ution
up ‘to 100%/v tor use. 20 Alternatively the delivery systemconprises a

| over al PPRAIM3EsuthdBaian afigetive Rissrea spngemtration of Bothclisantelandvent such as a

PEG sol ve@tmedif is¥daaty achiRedeor ot aPofR@atinsi@nidiPusithesp! Ution to
100% (vl v) for use. range of PEG solvents accordiTrig to nol ecul ar

wei ght i §eseapiediardignts gaa ppaliised faegiredpr einicohweeonser ot hers that may
yet be nmade avail able, may be 25 chosen for conveni ence provided that

the PEG i s premaiiéfiatingsisienestefi@lmaRlsticRal &ydntietll flucRY
f‘t;}rgrrul ation. Typically, %EG 200ﬂ‘to 6000 are rea;gdily to hand from
coméfci Armygliensede: and t hus can be used for the purposes herein, but

PEG 200 to PEG,S081arRmis el #%%ﬁvé RLioN8H 1148 {5Bi wpi:nvention. A preferred

delivery. system conpri ses t vents PEG 200 wi t'h et hanol and

i sopropanol , lvamerdyetrors. Lot %awpyopipfasalily 04dP &t% W. g. PVP) to enhance
permeabi lity. WO 2005/007241 PCT/ GB20041003006 9 A proportion of the
PVP may be subhstquedtit¥@f polympihapiotyp bersgially PR rghviredde bg effestivene gl ycol s,

up to a gRAGENALIEIGRY sQifcyRAROD activity of the mixture but preferably at least
15  3%(wiv) PEG, more preferably 20%{w/v) is used to permit the higher effective
amounts of e.g. closantel desired to be achieved. The amount of polymeric
materfal used is only limited by the amount of alcohol used in the delivery
system, and thus could be up to 80%v/v.

Description of the drawing

) 20 The accompanying single figure drawing referred to hereinafter illustrates,
by way of a graph, a comparison of pharmacokinetic profile of a formulation of

the invention with a commercially available product.

Modes for Carrying Out the Invention

The invention will now be further described by way of illustrative example

25  according to the best modes currently known.

Formulation Examples

In the preparation of a binary combination product for delivery in a pour-on
presentation, the active components closantel and ivermectin were provided in
- amounts fo deliver 10%(w/v} closantel and 0.5%(w/v) ivermectin. The delivery
a0 systems used included the solvents PEG 200.:,_'atigano}.;amd:iso.pery.l;yaﬁ;qohol S En g



Thus according to the invention, it i's now possible to obtain in a

single pour-on formulation, a salicylanilide, preferably closantel, and

an avermectin, s preferably ivernectin, which is effective to deliver

cl osantel when adm nistered to an aninmal such that an effective plasna
. concent rvad bddgoisg bot h cl osantel and ivernectin i%cﬁ‘}%&%ﬂhf)(as@o%hi eved. O

course formul ati ons containing just one of these active 1ngredients can

be utilised if desired for clinicall%reasons. The potential ranges of the

preferred parasiticidal agents useful in such to fornulations are:

Cl osant efvhich freadifty provided i¥efitetivepobtoratiitye dctives, 1adéthdrwith a | ver nectin -

fromO.1 %% W/ r rably.0. 5 %W v:. The ntity of

pol ymer i Eérﬁﬁjagﬁy,enéglb%&ﬁgfF@%&%@%Pé8t§erv8|&\({ligstbdéwg?qrg@fq?\gés a%/l’eﬁ?ends on

t he desifoliodwsal i cyl anilide activity of the mixture but preferably at

| east 15 3% w v) PEG nore preferably 209w v) is used to permt the

hi gher efdeafiatioe fanounts of e.g. closantel desired to be achieved. The
anount of polynerjc terial used is only lLjinited by the anmount of

al cohdl used in tlYEm&F’énﬁ%f‘very system and Q'HEQV&%W d be up to 80%lv.
Description of thejdasal ng 20 The acconmpanypagysi ngl e figure draw ng
referred to hereinafter illustrates, by way of a graph, a conparison of
phar macoki neti c pEWﬁP‘P[e of a formul ation o#l%¥¥e invention with a
commercially avai jsgg,bg IRIQEEl. Modes for gaferyhng Qut the Invention: The
invention will now be ¥urther described by way of illustrative exanple
25 accor ghpdidintohe best nodes currently known. Fornmul ation Exanples In
tﬁ‘e preparation of a binary conbination product for delivery in a
pour1dn present dY&'@ACtn he active conponen®8%¥Wvsantel and ivernectin
were provided in eliver 10% osantel and 0.5% W v)
ivernmectin. The dcelﬁélg\aggr?g/%gggg?/@tens used i%iﬂ%ﬁ@d t he sol vents PEG 200,
et hano4 and i soprf &al cohol WO 2005/ 0072415.8%6W™\G32004/ 003006 10

Ethanol 20%viv
PEG 200 20%v/v _
15 - tsopropyi Alcohol to 100%viv
Formulation 3
lvermectin - 0.5%wiv
Closantel : 10%w/iv
PVP 8%wiv
20 Crodamo! CAP (emollient ester mix)  10%w/v
Tributyl Citrate 0.3%w/v
Polyethylene Glycol 200 | 20%vlv
Ethanol 20%viv
Denafonium Benzoate 0.05%wfv.
25 Isopropyl alcohol q.s. to 100%

General Method of Formulation:
These formulations were made up following usual industry practice.

Administration Example

The formuiétioﬁs (1, 2 and 3) made as described above were presente&f
30 for administration according fo accepted industry procedures and the testing

. thereofis presented below.

AT T AR I U LI }\.
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which readily provided for effective solvation of the actives, together
with a perneability enhancer, the conpositions of several illustrative
fornmulations are as follows: Forrmulation 1 5 Ivernectin 0.25% w' v
Closantel 5.0%w v Ethanol 30%v/v |sopropyl Al cohol to 100%v/v -

For mul atw@mosood: | vermectin 0.5%/ v O osantel (agpcNeazs@bdodond0. 0% v
PVP 15. 0%V v Ethanol 20%/v PEG 200 20%/v 15 |Isopropyl Al cohol to
100%/v Formulation 3 Ivernmectin 015%v/v Cosantel 10% v PVP 6%W v
20 Crodanol CAP (enollient ester mx) 10%v/v Tributyl Ctrate 0.3%VvVv
Pol yet hyl ene T@eyaroiulelio0 c@téning cideahiaharid 12€@9eciin afemditgtu then Benzoat e

0. 05%wW v_25 | | .al cohol ¢.s. 100% I t hod of
For mul a}t/fi%%:e O%ﬁ'@é%%%gr(ﬁ)ﬂq%ol?ﬁ%mg’ %i%quteﬁr%e&%agg%gﬁc%ﬁ arlljguaf) i ndustry
practi ceivermdtih-dosd raéd équivalbraepbED gikg of boduneriHt Gt 4 diosadtehddss3) nmade as

descri bed above re presented 30 for adm nistration according to
accept edr%fmfu"@m%ﬁ%&egﬂm@@- and the testing

5 The blood plasma results for closantel are shown in Tables 1, 4 and 5 and

for ivermectin in Tables 2, 3 and 6.,

Table 1
Plasma Levels of Closantel (ug/ml) after Pour on Administration of

Formuiétion 1 at a dose rate of 10 ma/kg bodyweight on ane-gccasion

Hours Closantel

Mean SEM
24 . 2.0 121
48 10.3 3.57
60 14.44 4.75
72 18.18 56
80 19.63 6.01
36 2157 6.46
120 22.10 6.53
168 _ 2498 7.28
240 26.96 7.53

10



,t'hereof is presented bel ow.. WO 2005/007241 PCT/ GB20041003006 11 The
formul ati on containing closantel and ivernectin according to the above
conpositions (formulation 1, 2 and 3) were applied to cattle at an

i vermectin-dose rate equival ent to 500ug/ kg of bodywei ght, and a

cl osant e&do fes@724y at € of 10ng/ kg of bodywei ght. s Thgchlenfshl asma
results for closantel are shown in Tables 1, 4 and 5 and for ivernectin
in Tables 2, 3 and 6. Table | Plasi#a Levels of Closantel fug/m) after
Pour on Adm nistration of Fornulation | at a dose rate of 10 ng/kg
bodywei ght on one occasion Hours C osantel Mean SEM 24 2.0 1.21 48
10.3 3.57 60 14.44 4.75 72 18.18 5.6 80 19.63 6.01 96 21.57 6.46
120 22.10 6.53 168 24.98 7.28" (2596 7.53 10 WO 2005/ 007241

PCT/ GB2004/ 003006 12 Table 2 PI evels of lvernectin (ng/m) in
Cattle aft]é[asrnaulwelsmfmminnbﬁm fra/inb) in Oétile Eﬂmnnmhabih admlniﬂfatien dose rate of

500ug/ kg boc%rmul%tf| Ot a dgscecr%%e &%OOEQ/E& Boc&v\{fv%gq on '“'becasion

Hours Ivermectin
Mean SEM
24 495 114
48 14.53 349
@ 60 | 1660 544
e | 72 [ 1841 623
80 15.04 6.19
g6 19.73 641
120 18.07 561
168 16.18 503
240 10.55 3.23
5 Table 3

" Plasma levels of Ivermectin (ng/ml) in Cattle after pour-on administration

of Formulation 2 at a dose rate of 500ug/kg bodyweight on 1 occasion

Hours Mean SEM
24 | 19.19 14.91
10 48 | 19.45 12.56
72 13.84 682
96 11.98 5.32
120 9.48 379
144 & A 3.8
15 168 6.38 247
192 4.96 2.02
216 3.97 1.31
240 - 395 1.22

264 3.22 1.07



Mean SEM 24 4.95 1.14 48 14.53 3.49 60 16.60 5.44 72 19.11 6.23 80
19.94 6.19 96 19.73 6.41 120 18.27 5.61 168 16.18 5.03 240 10.55
3.23 5 Table 3 Plasma | evels of lvernmectin (nglm) in Cattle after
pour-on adm nistration of Fornulation 2 at a dose rate of 500ug/ kg
bodywei glato®@moitsoccasi on Hours Mean SEM 24 19. 19pdda@boschiod8 19. 45
12.56 72 13.84 6.82 96 11.98 5.32 120 9.48 3.79 144 7.77 3.28 15 168
6.38 2.47 192 4.96 2.02 216 3.9713.31 240 3.95 1.22 264 3.22 1.07 WO
2005/ 007241 PCTI GB2004/ 003006 13 Table 4 Plasma Levels of C osant el
(pag/ M) after Pour on Adm nistraflfeblg4of Fornulation 2 at a dose rate of
10 ny/ kg bodRiznghtevels aiosmtteldi@'ml) afier Pour on Administration of

Formulation 2 at a dose rate of 10 ma/ka bodyweight on one occasion

Hours Mean SEM
5 24 5.45 - 1.65
48 4080 22.31
72 48.60 25.01
96 49.03 24.07
120 49.27 22.88
10 144 47.07 23.36
168 46.53 21.77
192 51.47 27.06
216 50.43 29.37
240 50.17 26.79
15 264 25.85 11.06
Table 5

Plasma levels of Closantel (ug/ml) after Pour on Administration of
Formulation 3 at a dose rate of 10-ma/kg bodyweight on one occasion

Hours Mean SEM

o4 36.2 125

78 - 128 254

54 438 23.6

S 73 525 2

78 55.6 302

56 472 I 746

720 54 526

92 39 20.2

240 346 T 104




Hours Mean SEMs 24 5.45 1.65 48 40.80 22.31 72 48.60 25.01 96 49.03
24.07 120 49.27 22.88 10 144 47.07 23.36 168 46.53 21.77 192 51.47
27.06 216 50.43 29.37 240 50.17 26.79 15 264 25.85 11.06 Table 5
Plasma | evel s of Closantel (c~rq/m) after Pour on Adm nistration of

For mul amonosdezsr a dose rate of 10 ng/ kg bodvwei ghtresdfz@ecasi on
Hours Mean SEM 24 36.2 12.2 48 42.8 23.4 54 43.8 23.6 72 52.2 29 78
55.6 30.2 96 47.2 24.6 120 45.4 22.6 192 39 20.2 240 34.6 10.4 WO
2005/ 007241 PCTI GB2004/ 003006 14 TABLE 6 Pl asma | evels of ‘lvernmectin
(ng/m) in Cattle after pour-on adm nistration of Fornmulation 3 at a
dose rate of 500ug/ kg bodywei ght on | occasion : -

TABLE 6
Plasma levels of Ivermectin (ng/ml) in Cattle after pour-on administration of
Formulation 3 at a dose rate of 500ua/kg bodyweight on 1 occasion

Hours Mean ' SEM

24 15.64 4.54

48 28.76 . 8.84

54 2540 T 6.70

72 19.79 4.68

78 78 707

98 : 15.25 3.90

120 12.75 1.59

192 7.88 1.43

240 8.22 1.21

5 |
From Tables 2, 3 and 6 it can be seen that the plasma levels achieved 'for
ivermectin are suitable for the freatment of cattle in that they achieve levels of
ivermectin similar to those obtained using a commercially available (ivermactin
only) product.

l) 10 From Tables 1, 4 and 5 it is noted that the closantel levels achieved are

those that are desired for a clinically effective product given that plasma
coneentration is crucial for the clinical flukicidal efficacy of the product. It is
known that successful flukicidal activity is based upon the plasma concentration
of the flukicide - as the plasma concentration increases the age of the fluke that
15 can be exterminated decreases therefore increasing the possibility of a complete
cure. With the closantel plasma concenirations demonstrated in Table 1, 4 and
5, it would be surmised that the formulation of the Norbrook invention would be

effective against both aduit and immature fluke.

The resutis obtained for closantel are also notably superior to those .
20  obtained in WO 97/13508 wherein a topical dose rate of 10 mg/kg closantel
produced a maximur blood plasma level of only 8.87 pg/ml.(at 10:days). -The . v



Hours Mean SEM 24 15.64 4.54 48 28.76 8.84 54 25.40 6.70 72 19.79
4.68 78 17.89 4.07 96 15.25 3.90 120 12.75 1.59 192 7.88 1.43 240
6.22 1.21 5 From Tables 2, 3 and 6 it can be seen that the plasna

| evel s achieved for ivernectin are suitable for the treatnent of cattle
in that they achieve levels of ivernmectin simlar to those obtained

usi ng awcommegreqial |y avail abl e (ivernectin only)eqavesioaivesodkO From
Tables 1, 4 and 5 it is noted that the closantel |evels achieved are
those that are desired for a clini¥ally effective product given that

pl asma concentration . s crucial for the clinical flukicidal efficacy of
t he produsidlatipps pishaliarpligntion aequirad ealese of 4T mglkp dn agler woaahieve i s based
upon th i t ! : | asma :
concent %éﬁdﬁ%nﬁgﬁgggﬁ'?ﬁw éoif)hfe r?ﬁ;ét@%‘r#ﬁl(t@bf{oggm%ﬁt%ﬂﬁ@e ext er m nat ed
decr easasg/khevsefase eomnpared gsiphipathheitiptiwse bf Tabie/2 of tha Figwngl ktan cure. Wth

the cl osantel. plas c r.at i nstrated in. 1, 4 and 5,
it woul 3)%6;&:6? lﬁgﬁl&g‘gt ﬁ%g?rﬁfuﬁlaélop SE%IWW{ @&gftﬁg pl@/r!%é%&éﬁai nvention
woul & berastliyefupeddr pharmaakingtic pofile imthnhs ofuneximomedancenifdtiokand fhe resul ts
obt ai ned, for closantel. are al t.ably. superior. to those 20 obtained
"n o oA niene! aRaReRHeahtBrtSs NuEeo avREs WO B Bsant o
pr oduc e thradusbywitisupeboarical @fﬁdmglagmét fiekesr il sBigdg. pobBho(at 10 days).
The WO 2005/ 007%41 PCT/ GB2004/ Q 30&8 é? f8r mul &)ti ons of t%ﬁt
appl i cat3c8i§ve 8¢l a waly R oamuletioneiiP 184/ iSR0% Parkfo hoadipiRistared &t

40mg/kg - such a very high dose rate of closantel, in order to achieve desirable
{7} 1o plasmalevels, poses a high risk of toxicity to the animal thus negating the

pharmacokinetic profile. Therafore it can be seen that the compaositions -

according o the present invention are surprisingly superior to the known att.

Indusirial Applicability

In view of the aforesaid advantages and properties of the compasitions

15 described herein, the invention will be usefully applied in the field of veterinary

medicine in particular for combating endoparasites and ectoparasites tjxpically
afflicting fivestock such as bovines, equines, ovines and caprines.




Ty

~a tr

bl ood plasma | evel of 52.97 ng/kg. The results fromthat docunent for a
10 ny/ kg dose are conpared graphically with those of Table 2 in the
Figure. It can be clearly seen that the fornmulati on of the Norbrook
.invention provides for a s vastly superior pharnmacokinetic profile in
terns of maxi mum concentration and in duration of activity indicating
that the Norbrook invention would provide for a product w th superior
clinical efficacy against flukes of all stages. In order to achieve
such a profile the formulation of WD1$7113508 had to be adm ni stered at
40mg/ kg - such a very high dose rate of closantel, in order to achieve
desi rabl ectxxyd asma | evel s, poses a high risk of toxicity to the animal
t hus negating the pharmacokinetic profile. Therefore it can be seen
that the conpositions according to the present invention are
surprisingly Welg ; art. . lndustrial l,icability In view
of the afg?eszyggg 3aﬁ%g3%£€§% pro%érFPégg%&tﬁ?ﬂe?9 AR T 1s
descri bedefisz@iive emeunbvefita aaMidylabeligel ady-papldied o Bokpsuddel d of
veteri ar¥ nmedi ci.ne .i pgﬁticular for conbati ng endoparasitesS and
ect op as'%?ﬁ?ﬁ%ﬁﬁ*@&?lgy T IRRRSSGS P@eét%%%ﬁ%ékﬁwﬂis4&&9Wﬁ§¥, equi nes,
Ovi nes NS A1 st fng LA, edth 304 PR ASLLLGAOU kAL AEPPOST L On
containing an effective anount of a salicylanilide adti-parasitic
conmpound Witk edr densti ond dyhenciplesaliyd aficehtl agaslertmliodsl i very
system(xwg? ting of at |east 20% (v/v) ethanol, together "with at |east
one ot her *C1-'C6 al kyl al cohol g.s. to 100% (v/v). 10 2, . An
anti-parasitic pour-on conposition containing an effective anount of a
~salicylanjlide anti-parasitic conpound characterised by the presence of
alr\@sde? mal AdeEnbdrPaTaFit bin RIWSION FREPSFL b OT crantadagmg( 9hv)
et hanol , yf 32 ) aBf h%qg ;6 ¢« @RI : har, W | east
one -15 otﬁfe)’?é%ll- ‘hgao}éﬁ}f g?c%ho g.’s. htigl%o%/‘ée(/’f//éxg. e ‘%Pnﬂoﬁﬂd
characterised by the presence of a transdermal delivery

system consisting of at least 20% (v/v) ethanol, up to 35%
(v/v) of a polymeric moiety, together with at least one
15 other Ci-cgalkyl alcchol g.s. to 100% (v/v),

3. A composition according to claimlz, wherein the
poiymeric moiety is selected from polyethylene glycals(PEG},
polyvinyl pyrrolidone (PVP) ang

20 polyoxypropylene/polyoxyethylene bleck copolymers

{poloxamers) ,

4. A composition according to claim 3, wherein the
polymeric moiety.is present in an amount in the_range'of
25  from 3% (w/v) to 20% (w/v).

5, A composition according to claim 2, wherein the
polymeric moiety is pdlyethylene glycol and the other C;-Cg
alkyl aleohol is isopropyl alcohol. |
30 ‘
6. A composition according to claim 2, wherein the

poelymeric moiety is polfvinyl pyrrolidenes:



3. A conposition according to claim2, wherein the polyneric noiety is
sel'ected from pol yet hyl ene gl ycol s(PEG, polyvinyl pyrrolidone (PVP)

.and 20 pol yoxypropyl ene/ pol yoxyet hyl ene bl ock copol yners. (pol oxaners).

g

€ ;
g

"tom 4. A conposition according to claim3, wherein the polyneric
noiety is present in an amount in the range of 25 from3%wv) to
200w v). 5, A conposition according to claim?2, wherein the polyneric
noi ety is polyethylene glycol and the _qther Cl1-C6 al kyl alcohol is

i sopropyl alcohol. 30 6. A conpositi according to claim2, wherein

t he polym?ric moi ety i.s . polyvinyl pyrtolidorie. 17 7. A conposition
according {o afy GHEFCSEELPHI ARCATTidds to pRYt Aee eBnPkaiing 40 6ffective

anount of pirdgastecapeiQiRgr andite SLtkGnf04PO0 5.8. A
conposition according to aﬁy one o?‘&gr‘%i ﬁén ‘clinteogg,w%eearset?r?ntehgther
sal i cyl ani #pfe-Raradigdancempennd. pharmaceutical ly acceptable salt’
t hereof. 9. A conposition according to claim7 or claim8, wherein 10

the other anti-parasitic conpound is selected fromthe mlbenycins. 10,
A conpdsi téon @ wanticadtionchedsrdin tol ahip SneVber&idimd he et her
anti-parasitic conpound.is selected fromthe 15 avernectins. 11. A
conpositidﬁhﬁﬂ%ﬁ}gﬁﬁgsﬁéley 0t 4irde Wisecdpranhel apria parasitic conpound

i's iVernﬁcﬁﬁébmaceutically acceptable galt thereof.

9, A composition according to claim 7 or claim 8, wherein
10 the other anti-parasitic compound is selected from the
milbemycins.

10, A compogition according to claim 7 or claim 8, wherein
the other anti-parasitic compound ig selected from the

15 avermectins,

11. A composition agcording te e¢laim 10, wheresin the anti-

paragitic compound is ivermectin,

20 12. A composition according to claim 11, wherein ivermectin

is present in an amount in the range 0.1 to 10% (w/v).

13. A composition according to any one of claims 1 to 12,
wherein closantel is present in an amount of 1 to 30% (w/v).

25 |
.14. A compoaitidn according to ¢laim 1 or claim 2, wherein
the‘delivery gyatem comprises alcohols selectéd frow
primary, secondary, and tertiary aliphatic alcohols.

30 15. A compesition according to claim 1 or claim 2, wherein
gaid at least one Otherlc;“Cg alkyl alcohol is isoprepyl

I aTeohol. :‘.f= ”"ﬂ%T7-ﬁ*1sf*ﬁan? SR ST
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20 12. A conposition according to claim1l, wherein ivernectin i's
present in an anmount in the range 0.1 to 10% (wv). 13. A conposition

~according to any one of clains 1 to 12, wherein closantel is present in

an amount of 1 to 30% (wv). 25 14. A conposition.according to claimlL
or claim2, wherein the delivery system conprises al cohols sel ected
from primry, secondary, and tertiary aliphatic alcohols. 30 15. A
conposi tion according to claim1 or claim2, wherein said at |east one
ot her Cl1-C6 al kyl al cohol is isopropy al cohol. 18 16. A conposition
according to any one of clains 1 to 1 conprising at | east one of the
following auxiljaries: ., surfacta enbitterin '

Ls, d t {
(anti-1ickitAg) ,® (IPEELTIPH RSECT ‘?‘%a‘iﬁ’ @YaPﬁg,g{)eﬁgﬁaiﬁ%{ f'i(r;ﬁgo’rr‘:’ occl usi on

5 enhancer gomphlk afy iatOXed@niche dF. the CRUIMOSL b ONRIOGAFEERY O any one

of clainms 1 to 16, for use in eradicating adult f|ukes and i muature

1 ukes. surfactants, embittering denaturants (anti-licking),
preservatives, spreading aids, penetration or ocelusion

5 enhangers, and anci-oxidants.

17. A couwposition according to any one of claims 1 to 1§,
for use in eradicating adult flukes and immature flukes.



