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Parasiticidal Conposition Field of the Invention This

invention relates to parasiticidal conpositions,
wespsodahi y conbination products for veteri narpCU&82004/003006

based on a salicylanilide optionally together with

anot her parasiticidal agent, ¥or exanple an avernectin

or mlbenycin, Such conbination products exhibit

ef fi cacy across a brga . . _parasites than

"5 obootved w th t ne BEStichRE CdiidlioR e’ 25 L &S e

agent al one. Backgrou%amigtal on War m bl ooded
animal s are subject t iPHsites, and man

has THQQn\?&H%tretaQe§RﬁB§ﬁas&l¢?dbl @éfrﬁtﬁistt@%saéé;5é<ﬁé||yr@>mblnat.on

donestic compani on animals, farned |ivestock and
pmduot&fcmmemﬂrary useabasad en @ salitylanilidg aptianally together with

2RQIPRE Pl iR HaehE ol RRATPIS N BLe AR at Bfberycio, Sygh

combirgiohi predGyelexh@it éffieadipa@dis @, broader SiiddIRIMG 6f parasites
greatly the choice of conbating agent. Thus

thasy is abseamkswith dhe HER 05 a 3G P@b?ﬁ'fdfaw';ﬁ% plasne-

preparations such as |lotions, paints, creans, gels,

Qustihg powders, " PBHEABANd 6F‘ﬁ1éjl’n9%nﬁ6@ commonl y
suitable for ectop g

endoh%mbtwﬂedmma@sareax@ﬁeﬂt ts ettack bgmanasnda;eanémmdhas

Qeesit 6 padbaSudk patestes Bt i usRsC bamhRaionagimals,

AR IR}érsﬁSdkr%d Bik&tid £ahas, X@%lléﬁl@té‘%lﬂ@ﬁéﬁwﬂﬁ commercial
capabl e bei ng used by the ani nal husbandr ymen, but

getrh eTh&rmalim\@s owﬁtt@tkk by the parasiies, ans! thedrantification of Resensitive

SRR IE b TS T R RS

. cHfibafihg 3gensoTRus paftuRRielisarad trdntgusingnosicliyoasplied

whi ch are selectively prepared as solution or
peepasaticnopU @t aslationsi Raintsy 6URATS 4 sAUsting POWdarengesr-ons”

alkﬁjrd eﬁet‘gr%ué@rﬂ% sud%{br @fcﬁ sﬂ%sn gm't EB%@HF‘@ lélhﬁéparasﬁes

ion accor end elirvery r

rdduéss daastul E’celeht)d:s of ijmeﬂwc&p@fwchhlmsimlonraﬁddh&weﬂit/éwn
to avoid irritation at he site

oS obth b sl bR Rl PSR ncorporating
8 Eé@;dqﬁ%ﬁé@&&ﬁd%@@é&%@&ﬁ@begamgl RS AASHPRURIPGI
husbandrymen, but other methods which are intended to avoid use of the
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
formulations intended for subcutaneous, intracutaneous, and intramuscular
injection according to the intended delivery regime. These last methods require
special care in formulation to avoid irritation at the site of injection or possible

adverse allergic or pyrogenic reactions.

Formulations are typically prepared using aqueous.or non-agueous
(“solvent”) vehicles. The latter class may comprise physiologically tolerable
alcohols, glycols, esters, a limited range of organic aromatic solvents, and
vegetable oils and extracts or modified forms thereof. In selecting vehicles, the

skilled worker has to consider a number of issues including, solubility of the
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("solvent") vehicles. The latter class may conprise
physi ol ogically tol erabl e al cohols, glycols, esters, a

WO pevsoent4r ange of organic aronatic sol vents, apgI/GB2004/003006

vegetabl e oils and extracts or nodified forms ther eof .

In sel ecting vehicles, the skidled worker has to

consi der a nunber of issues i ncludi ng, solubility of
intaridedeadied irwedthSmghecﬁfmit)(Gf)thetdn@g & temainwebicléd)avhether it

SR 21 B2 et b, PRCLB Rl velore arohy "M naturaty
fﬁ'esffs‘ksdfta%hy toxie éﬁ%bti nabrh Yhd Qﬁmﬁau%ds bteftr@ané!dt wgﬁa & deSita “pour-

upon t he ani nal be treated case O
olp d‘orrﬁnfatlcnrﬂﬁalaéxllitwho fadliéa’@dlhlelttqnsn‘er dfdbé laictiee ingrédient or

5 di
PEPRALTS obBne Sk o B9 B BboSle Pul ST HE B efoacious
dobesibldrcasential féaageidt td compoBitionl TS f8fmiiBgon of a
conposition. Therefore, fornulation of a para5| ticide

payagitisdeds @xcamaRiRX taskadi ti onal parasitici des incl ude
chem cal agents such as the benzim dazol es, and

b t
oot o1 NeuRRnaf féraBlEesiELAE heptEd oS asire
learizirpatazslese and watbamsatiesc &sd praht mixtrasts sticl as thfe pyrethroids,
saljcylapilides, . tend to be effective against fun
fiphnd B be £Rgd th ERMEaF Py oRgiT Pac b Ak and Tnios,
closantel is an effective worm ng agent. C osantel is

desc rTrbsegalidgnauﬁld%soféﬁm&tb%@amea%tég%|ﬁsttf@ﬁgélLﬁt@ckeb&t the
J.Guerrero et al, J.Parasitol. 68, 616 Van

demipplysawdified darivafive slasantabls an @rfegil\cecwprmmgsa@nt Closantel

Siroak] n U380 28 ety Ml S EERL R ot e

JHPatasitol6&6¢6 9(1983);eH Mainuden Ibssd‘rié etCHIeAQih In@Physiol.Biochim,
ar egt erally as an i nLectl on sol ution. W 95/05812

1Y DnE-Kane gt 8k MaliBioghamélaresiiald, 36AI8S0: on

contalning abamectin and cl osantel can be produced

Wi th @b¥§f‘%ﬁis tgﬁi H\ﬁﬁlﬁ@féd Yy 4sd 8 l%l%%@@{é?é%%ﬂjs, or oral

sol vent suc 20 po yet ene gl ycol 4
qreoglyl armarghigcally. awmmtlomamme Y\ 964)58d 2l sugyests that an

lsGREEE Bhiteliing RomibaRRiER ctiinfo dime gl ol Ho3antel can be
Frb@gesy @ith ighcerdlforhal Sitioha Ub@hlgkhegl%@l%é% écﬂvélﬁ such as

very slow, therefore closantel asma | evel s woul

@txﬁébyl@ae 19&}/01@&4%\/@@@%!@%rgéycobe@we@er Baecaése\m yomcyel route
a%ﬁlnﬂﬁg%tléﬁ W erk%rgllﬂ %‘?ttS% fﬂy gklfég rS e (wgcl:t%wborbdrgl

is very qu sub
route), absorption of closantel 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.

Closantel 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 commercial formulation adapted for

administration of closantel as a pour-on.



10

15

20

25

30

bound to plasma proteins, this again woul d suggest to
those skilled in the art that admnistration by
wa opsoel24neans woul d reduce the achi evabl e pl aBErEGB2004/003006
concentration. Therefore, currently there is no known
commercial formul ation adapt@d for 30 administration
of closantel as a pour-on.The avernectins are very
got ngfe a’&fér{ri@@ti%;?té V%@gﬁﬁem attipanasitie agsetsuvhigh aire siseiyl
road spectrum of endoparasi.tes and ectoparasi |
againsial road SREFIruRof Oﬁé‘raaséﬁe?&ﬂ%t%ﬁ‘%ﬁ’ar@gg g?[b’%\%ﬁ%'%‘gls as
W B B e B e O g o
arfdesaie Msd basic Avbrroettirocompeusds arenisolatedfrgamiherfermentation

brg&;&ﬁfwgg@ﬁ ﬁﬁicﬁq\ég {ggntéslré i%§%zgr§t{€§s§%é&%ﬁﬁﬁ’sg%gcf ﬂnﬁérsg, compounds

arl e Kfibdd fPUS{pdiBREESIPS1 6 5ag e FIRGLMoRg TRAVaehalthese
een prepared by a variety of chem cal nmeans. Sonme of

basheavaretantiotiomppunds hevediaiopispared by ai arigtypof chemical
23-doubl e o bond and others contain a disaccharide at

MERRS-13- posi ti on whi ch consists of a-Lol eandrosyl - 4
a- L- ol eandrosyl group. One or both saccharide units
can &smeasmanNe dvéanadtinggreupari ceapouads dentain a2 @3ydeutde

wh bot h harid ' '
bimhg%f eﬂferasiﬁéésg&%sha%%hgﬁﬁﬁ by i £ pep TipA et CppusBuaf orL-
a ro roup .at 3 LE ' .
olpardipi v o @eRetint §ouE” 285 oF bOh SkchRrBYnRS cap be
réR’ib\Fé?jeﬁoPrﬂKrg‘é $ndrosacdiariddldr @andglySore MwBereMoth saccharides are

| at hyd [
reg%@%;%mbééﬁn"x&%éé O 498208, 1RaPiong derivatives
escribed,in y [ '
i ofy S At Aro IR G FriRGRUg LB SRS oo the
1§Jﬁgbk§lb?hfpohgq aa;\rﬁés“mgtadﬁn ﬂm”r[bdatlyenthSr#hﬂ?i Bé¢ aveint ai n
sl xt een nmenber e [ [
UBtH 68 78 UAHRERO S EOBHEPLHS A8 6 AVErRRGH KmpolfgY and

di.f f.er i . ; .
; . pectin,
IR FES AR CRMG8 B aEl s BoBRes0l wel e

sel ective reduction of the 22, 23 double bond of t

h
aver e rhitberoyposatdss of eanpeetdsh disslesad iRildp & G0 §§57 are
s‘;rgé;glfaq ge{ir%@jéy Br Sl M AR Phnh iy @htdin the 8hteen
membered macrocyclic ring. However, they do not contain the disaccharide sub-

unit and there are differences in the substituent groups.

lvermectin, disclosed in US 4 199 569, is prepared by the selective
reduction of the 22, 23 double bond of the avermectin compounds. Ilvermectin is
a mixture of 22, 23-dihydro Avermectin B1a and B1b in a ratio of at least 80:20.

lvermectin is an especially preferred active component in pesticidal
compositions, and there is extensive literature on its activity, demonstrating its
efficacy against internal and external parasites, and its ability to intetfere in the
life cycle of certain parasites. The Merck Index (1996) cites several references
including J.C.Chabala et al, J.Med.Chem.23, 1134 (1980); J.R.Egerton et al,
Brit.Vet.J.136, 88 (1980); W.C.Campbell et al, Science 221, 823-828 (1983) to

mention but a few.
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5 lvernmectin is an especially preferred active

conponent in pesticidal conpositions, and there is
we@xaosngizée |iterature on its activity, denonstPEL/GB04/003006

its efficacy against internal and external parasites,

and its ability to interfere4in the life cycle of

certain parasites. The Merck Index (1996) cites

s ev @oamultiearafivarmdatiol fodihegourpGs@habdelivesy irad variety of

J. Med. Chem 23, 1134 %980 . J.R E ertC{n az% a/UI t%; ; I
prepemtaijens, £-938° 2BOTRLAHBHTN. RMELa RBERIPra {OTL IaGS gEANUIes
fogf%&gi\r)ér%éfé&ﬁ a{rﬁéﬁ' JeBbREpdLes hB?‘b&é\lléoeM\igﬁR[cfﬂdlléhgm@ and

nmectin for the purﬁoses.o elivery’ina .
nuraeicesypaténisieveritesn putlished @n itssust eanedlireahibits a

., pour - on, renteral fornmul ation nul o] I:
iR i eGP By T B BEIBNAEA) BBy b i Yoo
p&BAls! RAGHRE spRENYSREAUSyshahe forsudimindtdfeamulatiohi St

on its use. Ivernectin exhibits a |lipophilic character
reference maynbeenadst atdeast tpﬁ%at%&@%ﬁ\cgﬁﬁ 0448 4#4rPbus
)Fat elnts descri be special solvent systens for use in
X4 eP Por mul ati on. Thus reference may be nade at | east

to EP 0 045 655, and EP 0 146 414 for exanple.

Al t atiglughviesrmesdtinris isarpsisingly sifedive, enfidesi argoyetha loregperiod
enjoyed a | on eriod of .co rci.a{ sutccess 1t here "
Ol GERRECIE JUEERS INBFUEEMAIS BGes: PIotEst 1y ExploinehvErmectin
a@%ﬁémhi@er‘g‘?@é of pAERIES aPANRBVERDNANG thIBraite Hosrne

erance one parasites which demands hi gher )
parasiies whith dereands higher antneingepf iverraectinmigbengelivared. Taking

nfy et R 1ot et BboReGRe T sk i ViRt HaE nPbrotecting

ahd 8BRS ahRhals limBabEE forf udiisrior GansmMidristimptidne thesre are
are constraints on the resi dual anmount of activ

. . e -
cenaifpinisanstheuenidus! aMereditaGive FONIRONCAIT BT 8% efRRctin in
an_anj mal . _ The ' i i v.er: i n .
e T oLt ALl TRl oRE HIRoRInd /e o, cven
taephicaly esasitsle) iy 4 belivepy systensateudtareceSsanily tag dptimum

fornmul ati ons are al so desirable taking account of
s@leliemr ed tol erance or resistance in pests to prol onged

usage of other nore traditional parasiticidal agents.
Thi s CBRSRIARICRnBIaBhS 260 & ERIE@bIctaling dtdoshabf acquired

to worm ng conpositions. Synergistic effects or .
tatenapbe we mesisianeé frepestsdd prolonged usage of other more traditional
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
aforesaid tolerance problem. Synergistic anthelmintic compositions are
discussed in WO 94/28887, which focuses on substituted mono- and bisphenols,
salicylanilides, benzene sulphonamides, 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
formulations containing triclabendazole, optionally containing an avermectin,
tetramisole or levamisole have been proposed in WO 0061068. An injectable

formulation containing closante! together with an avermectin or milbemycin has
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conmbi ned parasiticidal agents have been observed as a
route to conbating the aforesaid tol erance problem
W®egi28t i ¢ ant hel m ntic conpositions are di SBCUEEBA0H003006
WD 94/ 28887, which focuses on substituted nono- and
bi sphenol s, salicylanilides, Sbenzene sul phonani des,
hal ogenat ed benzi m dazol es, benzi m dazol es, and
bésgidpodad o ¥ O @51e6a1% SFoffdatipoot thei touran ahisiedable type

e L U CEALBE LD AP S oL
a ?)lﬁhg\'ngben dé?ﬁ%'u@h RQY x;ﬂ@né %Mn@lly Sudifg bafurthegsolubility agent

ol €, optionally containing an avernmectin,
sticH a@mq:tw@eoglybcd\mydm‘l acidimand sstars r og88eOIl-n! hip special

L SD0nE 0 1 LS8 LB SRRSO g v
paasiRidl %g@ﬁf%sﬁﬁéh' Vo85BSR ivenorttih eddether. dflo diselosure of

pour-on and injectable type are suggested i nWO
tr@lefﬁoaaOofthﬁS@lfﬂer@fiQf@Slm@d%f a pyrrolidone sol vent
and a bridging solvent such as a xylene, optionally

i ncl gqh%%&y%auéglg d&ﬂjéipfdrhﬁﬁt'at%%rgre%b% PirW@Qﬂ’ﬂ%OS

gl yc I'c acl nd esters or peanut oil.
u§|ﬂ i Ringe sfaoents, pestianarlys polyeidetolsotreietbess alhﬁé mlxtures

f |
thagert OPUORHIVAS cortuama) iR STiOuS RRapENS oulris} B seference
d8é§ é#&gﬂ'{g CeQitsideriab for eI fori @isEosed tﬂér@h 08§ shew limited

non- aqueous pour-on formul ations are
sdc@aﬂsaa Mhlmln@@ﬁSfGSGBthemtlng cemnangstointa tedlgpdstream of

ticul arI al co t s o0
e el SRl RS bEReEl] ' Gterale Boghiie
co-sol vents. Wilst that reference does present
r esulggfic@bnitiaé dlesivatvdsasushl 2 clossntdl pmlvmmelwbetfhlemntml over a
they show | imted success, in C%Q?VI ﬁ e t
ramge ofsp@r@ﬁrﬁ@mn@ are REREGIAY W%B %"é 't“ﬁ% ?P%&VSH“GC’““
*%r?trc‘ga | cy ot ?&g{o%acgft\ﬁﬁlch r\/érﬁ%cﬁﬁr@ﬂ{eaﬁéét@(nown

e derivatives such as cl osant el

e&émﬁl@ E;)rUSIGéLdonmeIhentarppmteatlcﬂw agaiget wANp Stherinargsitgrisuch
are especi al usef u ai nst, liver

|
aveHnavOTegT BRITEe: HINTE Harhurtiges s s Halo a garapination
olfYr‘?éﬁrée%HE codild B8 {)Rﬁﬁded‘??\oé(\fbrﬁ?(@\@%@n b@rd@‘v’\lvéﬁlently administered

conplenefitary protection agai nst man ot er para5|tes
ts livdstask nod mduet wil protisieesftaative chatrel efrRarasiiia infaghan-t o
be gained if a combination of these drugs could be

pr ovi dedg}c &ar thePidiBh F AR difechl pBOH-BA S¥nulation containing

adni 1l
closantel and ivermectin is therefore a highly desirable goal. The provision of a

satisfactory formulation is problematical because the solubility regime for each
drug is different. An alkaline system provides the optimum pH for closantel,

whereas ivermectin requires an acidic medium for satisfactory dissolution.

Obijects of the Invention

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

preparations that are suitable for topical administration, preferably presenting
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O to livestock and which will provide effective

control of parasitic infection. In particular the
w@e@giogizan of an effective pour-on fornul ati onPCT/GB2004/003006

contai ning closantel and ivernmectin is therefore a

hi ghly desirable goal. The provision of a satisfactory

formulation is problematical because the solubility
clbghtBEas arpceeen fdrmglationdiX sl fenther abjeat kithienisvernytiireimto

provi des the optimumpH for closantel, 5 whereas .- i
provisiane ¥elannABy A BRRGE sl RIOEURRETIRNIng CIoseEf dag ygymestin
indz%r??ﬁéé{we%rm%ﬁsmeﬁasﬁné BRhARYENb0ADaldbilit§ o @loaBh &S in

0 e present invention to provide inproved
exadserofianse pawmire the poad arpr eparations. I n particul ar

it is an object of the invention to provide a

conposi tion havi ng tivit [ MSkn road range of

endo- and o ectopar MM?%S. It is a

fur t BarorRdg it Hels BdunsfouRd endt ®saltayldmiie, detionally with another

preparations that are suitable for topical

antheimingicr ean ba dissobfesriaing prageneicaelsdrHnaf thig fogmulation is
Qur-on at i :
uBRLAE Ao RO EBY SR iAo bl prokidek Moatb ke fovels e
s&li lides @il thé Rthe Arthsinghtiaid theyblowdatfiam animahwhen it is
ef fective fornul ation, enab)ing enhance . . .
ool ARRUBR A SKin Gl G ADENAI 0y L3 dBEgermaingd pekRg.gf tme-
in the prior art. 5 Sunmary of the Inventj

1 Q .
Sur pREPIIGY i the ianeries PIAPIRRhERIPVISIO8P! GHACKNE POEON

opt i,onal,l i th. 0 . -0 j \/
oRRIRY pltoE PR oA R0 oAb el ekante
oH&eS lite Sslicglaniides; partichilarimbiedry dormdlations basetben a salicylanilide
efficacjous | evels of (tj%]le sal i cgl ani |

) [ | d and the ..
tegater with Rapiien PRERSTGidRIRIAIS %@ma{f? ShiPRAveRERTn P
njgﬁbg?rg{cg'gt@%l, {haRRlctigs gtd%w%”&biﬁt@'cﬂ tiRé phRsitRdaTelgeuser

rimned period of time. Accordingly, the
i nvention enables the provision of effective pour-aon

par adihei intldaion cdreppalymesiamoietypeasi entancedhisiégacypf a pour-on

Bitis Shaernaugion A stp S huichy ¢ SGitable gelymeric moiety

iDBSIEtTErR d@?édIC(PE@)i drigfgolyGaglohesliteria(RVRY, et other polymeric
al a

par asi ti ci ent, for exanple of the ayvernectin or
mBoistieharaydinussrh @ 9 PRIVEKYRIGPYGRSOBLKIPINYISNG bloclycopolymer

SO RALRS! ELGLARY TSy rhBRG HRiOfe LhrePalBs YRS Gated

(BB TR RloRIRE e B HER: DArc2alB UM

foethasiiplerhdrtaticop s nventiaf deswibedesarin. | Tiveamavints thereof
on ; . .

are (\e/a?igéﬂte?gbtefrgr?\l%r{géslt%.ml(v%}\x and up to 35%(w/v) or more of the
polymeric moiety should be considered, with an amount of about 20%(w/v) being

preferred.

It is considered 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 to a first aspect of the invention, a salicylanilide, especially
closantel is presented in a pour-on formulation characterised by the presence of
a delivery system comprising at least 20%v/v of one or more alcohols. The

preferred alcohols are monohydric aliphatic or aromatic alcohols, more preferably
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I's polyethylene glycol (PEG or a polyvinylpyrrolidone
(PVP), but other polyneric noieties nmay be used, e.g.
wa@2@sloyrxy pr opyl ene/ pol yoxyet hyl ene bl ock copoP@greB2@4/003006
(pol oxaner). Conbi nations of these polyneric noieties
are also contenplated for thé i npl ementation of the
i nvention described herein. The anounts thereof are
lowaF hikBhels (ItCHr dheanobepsterfed d¢livery spstémupomprises at least

35% w v) or nore of the pol L C i ety .shaul : .
20 atb el vl RPEPPLBRNO ARSI S56P P B formutation
toPfcffe R/Ne]%. ug !t is ponsi dered that the presence of a
Opcﬂ%f rer' crm)leety, i ke PEG, increases the |evel of

cl osantel that can be dissolved in the pour-on

; or rﬂt:ypatéaltyrthefdfaiiherymyetamtof this particstar inverdian HEEhepcgmprises
2 belyarar o ety Selshted s Tpudinela PheofhER. Aeifvinyipymolidone
(ﬁc}gﬂ;)!%c%blggé eabﬂ@h@v!pag@xpatht/tee\epmesm@@ommees gooloxamers).

ivery m conprising at | east 20%/v of one or
Whiendheldstiietyssystere corurises &-Gi BYRe péawﬁ'ﬁ%{hi}ﬁ fqund that

aliphatic or ar |G , :
o B APt S8R0 LA P e e e
c&ﬁﬁ@ﬁérgtgs(?i tAtodghait skl itrbasiol the Blvailalde ropamsiof active

bel n tionally used to bring the fornmulation to
d‘l@Q%%W@l&_%‘ﬂa gEthe t‘f%?gépgg‘?qhe del i very system of
this particular invention further conprises a

pol y 4G 1M i i
R o R G RS
alixiferiaosyet ay berfactbhisc kmbitrringn@enatuissits EntefEdingnhen

the deli t i '
PISSEBRMER: SN0 i QoR P P syt methgicers snd ant-
okiBafd, %Egj.%&ylﬁfe@%}dﬁ@qaﬁﬂjédefﬁ}iﬂpeumed drydodxytdrésole (BHA),
e

active conponent (s) through skin thus increasin
ot hedigaioraglderyApwiPhey@iei ve drug in the plasma 019

the treated subject. The delivery system nay be made

02 el il ek o8 L B it i o
comprises ndirsN@Arasiticieiabagatt sebasted flogadmeggat e salicylanilides,
N A L e
"P%’%%%’;%?Eﬁf\%mﬁtgﬂ c.:cﬁﬁﬁl*iéalﬁ@; at least 20%v/v of one or more
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 (C4-Cg). The most preferred delivery
system 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
particular invention further comprises a polymeric moiety selected from
polyethylene glycol (PEG), polyvinylpyrrolidone (PVP) and polyoxypropylene /

polyoxyethylene block copolymers (poloxamers).

Thus use of an alcohol e.g. ethanol alone or in combination with
isopropanol and/or a polymeric moiety such as PEG, PVP or a poloxamer is
found to be effective in the manufacture of a pour-on parasiticidal composition
comprising closantel having long acting efficacy, such that the amount of

polymeric moiety used enables the desired period of efficacy to be designed into
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According to another aspect of the invention, a
parasiticidal conposition conprises a first

weanasiici dal agent sel ected from anongst thePCT/GB2004/003006

salicylanilides, together with another parasiticidal
agent sel ected fromthe aver fectins and the

m | benycins , in a delivery system conprising at | east
tha@&mulatibn tnpravideraicentrbitatile iperioditod effeciiveetrgatayentemhilst still

RSB T ceColiatt SAEL M B
h%{lﬂg@éﬁ (%E%@Ié&%iﬁﬁ{rrﬁ?es@r%% Withd rﬁWé@aéH&f eTRS bylyneary moiety

e nost F‘re erred delivery system
matn’tsznisﬁleesathlliQaeftciQMBi/mé haledveny systens opsrasddiy in the

PreoBne pLRkT Laon iRty 4 haPal R b Bk FEPER or PV

dBRY hdGHhBN the vRIdvalability dfher awaimectin esich agdigmmedtin present in
noi ety sel ected from pol yet hyl ene gl gcol ( PEG

a fmnwatm asaardingde lee (wna)‘-loaanmngé %ﬁ;ﬂfbg%mﬂ'a“ons
Q 0 r
QBRI APy e s e 8P RN S PORp G oy R ol coiifation
th\gg%df dgf\i;gm Oﬁétﬂﬁirltlaél dffective @?Iivpmyeof actgm la??echemib ods diverse
or a pol oxanmer Is fou ta be n
e AR aviiets ©ve perabitp T w4l BB skl S bratt.
conprising closantel having |long acting efficacy, such

that pth éﬁ BiEHve S)Pﬁémr@?fmﬁnsi&' @EMvéﬁ%@B@@b%nt(@selected
deS|re peri od of efficacy t e3|qned i nt ot he

froor el group congisting of alaaraatlcmcir@prreasl ediqled-fprimary,

ff t I
S o s L
M&%Hyﬁﬁ‘@am‘»dtiég)rfae@ﬁfaﬂcfamdm Iregal ;bquvablydowbedlkanols
drawal period. The polyneric noiety

nt alLn
@ﬁcsu)ou The ot pefesandeliveny syReTEPMpESHS %an@ B9y Ethanol

peci al | f io 4089,
RSRS8O 10 o
us&hPpéferdbig dmem‘\@ldi ah:dhbtsylscefthmol awmerrfem an asooimtad at least

i vermectin present i 8 formul at i o Brd| ngto%rlngethe

Zomwtar@rﬁn%wv@'ﬁ@hq LGS P58
s@EEBB'u?)'tBQlO% YoElde moiety e. 9 PVP, pol oxaner,

a conbi nation thereof can be used for the
ef fective dellvery of active ingredients of a dive
o nahifemaindlyvhedefienetystam @@mnrw@s;a lpwerf aht@h%%@cohol such

til th f

2§ Ith%fdw@ﬁf;@ﬁ?‘lc%%%q Sé’? £ ven%gjl lfb‘(t:c(?)wshlcﬁpgead S5
|s%?ﬂr&%rﬂﬁt(f bm‘@%tﬁéés@w@rﬁ)thOB?/oS(tvN)gjo:otﬁsal i phatic and
aromatic alcohols, i.e. primary,

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

together with a polymeric moiety (e.g. PVP) to enhance permeability.
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secondary, tertiary and aromatic al cohols. The
preferred al cohols are nonohydric aliphatic or

w@e@smoi2el al cohol s, nore preferably | ower al kari/€B2004/003006
(G -C6). The nost preferred delivery system conprises
at |east 20%/v ethanol with sopropanol being
additionally used to bring the formulation to 100% v/v
for Ageopditiohef #ie PVFPomayde suistitided biydlighérsnelestiasweight

present in an anmount of at | east A 20% and anot her
pelyelbhntsne; QY?Q%{H% %HPOlﬁ)FHl%W@Q%‘tﬂgz/ggQ%' to bring the
solution up to 100%/v for use. o Alternatively the

del i YRIY a8YSHRY AR MGER SR, It B6WHIsBIbK tCoblafPind single
such as ethanol” with a glycol solvent such as a PEG
pawterfarmulatiathiacsalicglaatide driefeipbbpaasantel apgayayergectin,

solution to 100%,(.w/ V) : . f
ekl eliBecPiirich 1 sfhudRg pefidr bl dien, administered to
aR¥Airhai@h thadareffectivd plasea concehtration bhadthneysaree! dred
~made avail able, may be 5 chosen for convenjence,
iverraecties rerdily apkiereds Of cpHESIRMBHIalPNE RAIAIAIRY just one of

i _ . Lhad o . ly,
s S DA H e
sources, and thus can be used for the purposes herein,
but PREpRMENtiah ratig@satfdhapecfesetl pargsiteighlbgeants wsef i such

[ nv? tion. A preferred delivery system conprises the

fUBIWRHANS 458G 200 with et hanol and i sopropanol, 0

t ogetffantdLhfrémPPiy/ 58% \ﬁ/v,rrgfeefétseb(;m g 1BYPVALD enhance
perneability. A proportion of the PVP ma

y be
substvermestin bjrom gHete 1S ewuil RriefeiaPy- 130 By bt \WAYE ene
glycols, up to a nolecular weight of 20000. Thus _
accofl e myiantityt dfepdlymeric maietyi especialwiPpGsredpired {@ be effective

o8En ot S0P SaAPSHRE AOHIYAF Ry preforaby ot east
SHEIVIESE G mcpé PréererdBly 20¥KIBGE UBed thpeimit sheehigaet effective

to déeliver closantel when adm njstered to an animl
agweints bbe.ganloshhiet dpsisedhickerachisrednt hatarapuof mefymeric
cl.osant el .and, | b, | j ' . -
oY, OB B e Boasl B Chenen

s@sibhy @ndnane dbeartise apro BO%wy.l i sed if desired for
clinical reasons. The potential ranges of the

preferred parasiticidal a ent? useful. in such

fornul ati ons are: Oﬁ%%ﬁ&@gp———ﬁ%mno 0% 30% w v,

pr ef &bl Aot dayie 8iMbI¥ 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

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 to deliver 10%(w/v) closantel and 0.5%(w/v) ivermectin. The delivery

systems used included the solvents PEG 200, ethanol and isopropy! alcohol
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Ivernmectin - fromO0.1 to 10%w v, preferably 0.1 to 5

% w v; The quantity of polyneric noiety, especially
weEBsnenwi red to be effective depends on the deGT/G8BE004/003006

salicylanilide activity of the m xture but preferably

at | east 3%wv) PEG nore pi“%ferably 2094w v) is used

to permt the higher effective anbunts of e.g. )
whichgeatit) pdesiadddr etfetiiveastivatiardof thereaciives,fogether with a

ol ric terigl used i.s only limted by. ;
p&meatiimerhaner. fie $EPaeTpOE ) se(dpbifstaiyuBURBhg are as
fo6wdp to 80%/v. Description of the draw ng The

acconpanying single figure drawing referred to
Fgr%ﬁlﬁgﬁ&ﬁﬁer illustrates, by way of a graph, a

conparrson of pharmacokinetic profile of a formul ation

of the inlwemtedinwith a commercial |y Gdavd e e

product . des, for Carrying Qut the | ntion The

i nventi on%)aslaf‘t%ow be further descri bigég/%v/\&ay of

i | lustratgygnexanpl e according to the3dwgsty nodes
currently known. Fornul ation Exanples In the

pr epar at i opuipyhAlalat 0 conbi nati on ptAatY f or
delivery in a pour-on presentation, the active
Foonplatien®s cl osantel and ivermectin were provided in
amounts to deliver 109w v) cl osantel syd /9 59 W v)
i ver mect iVEMEfINGel i very systens used PAVded t he
sol vent s di64aRE80sathanr) and i sopropyd.owwyohol which
readily provided for effective solvation of the
actives, R\dgether with a permeabilityl®RM¥er, the
conpositiqps af several illustrative | ations are
as follo Ba'&@rnul ation 1 lvernmectin %@%g&w/v
d osant elpEGAYowW v Et hanol 30% v/ v | sa@%efyy!l Al cohol

to 100% v/v Fornulation 2 lvernectin O.5%wW v
Isopropyl Alcohol to 100%v/v

Formulation 3

lvermectin 0.5%w/v
Closantel 10%w/v
PVP 6%w/v
Crodamol CAP (emollient ester mix) 10%w/v
Tributyl Citrate 0.3%w/v
Polyethylene Glycol 200 20%vlv
Ethanol 20%viv
Denatonium Benzoate 0.05%w/v
Isopropyl! alcohol g.s. to 100%

General Method of Formulation:

These formulations were made up following usual industry practice.

Administration Example

The formulations (1, 2 and 3) made as described above were presented
for administration according to accepted industry procedures and the testing

thereof is presented below.
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Closantel (as Na salt) 10.0%Vv v PVP 15. 0%V v Et hanol

20%/v PEG 200 20%/v | sopropyl Al cohol to 100%/v
wo-orosdRei on 3 Ivermectin 0.5%Vv v C osantel 10P6T/GBRR003006

6%V v Crodanol CAP (enollient ester mx) 10%w v

Tributyl Citrate 0.3%wv v Pol ¥&thyl ene dycol 200

20%/ v Et hanol 20%/v Denatoni um Benzoate 0. 05%wW v

| sopThpYydrnalistidrotortaming olo$80% Gad érexinddiihtamdonfing to the

Fornmul ati on: These farmul ati ons, were de up foll ow ng
abaiaromResitery (BFaLIEER 1. ARG LWPE: ReM Qarrsitle Than
i 1k} A 13) KRR v ;
|v%ﬁé§%ﬁnr?gg&%‘§arté;e&%?vm st rtéﬁ()@%@ﬁ(g‘é%fr di ng étI égi}g%tg%é{mﬂgl dose
ratedil 4 Omyg/i oftleahiyvesiglsind t he testing thereof is

presented bel ow. The fornul ati on containing cl osantel

and The bl plas@aaesditd fprictoddnéel @be shononpdsibieons4 and 5 and

(formulation 1, 2 and Sb were applied to cattle at an
for earmestin in dablesratard i val ent to 500 g/ kg of

bodywei ght, and a cl osantel -dose rate of 10ng/ kg of

bodywei ght. The bl ood pl asd@bleetults for closantel are

showpj,aLakless & _ , ibfation of
Tabl e : and 6. fapre Pl asTe Crosant e
( CgFormuktibar! &oudose rétemf idsnodoi mdvefeight on one occasion
Hours Closantel
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
240 26.96 7.53
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Formul ation 1 at a dose rate of 10 ng/ kg bodywei ght on
one occasion Hours C osantel Mean SEM 24 2.0 1.21 48

waeno3/0@2%i7 60 14.44 4.75 72 18.18 5.6 80 19. 63P@GI/GB2®4/003006

21.57 6.46 120 22.10 6.53 168 24.98 7.28 240 26.96
7.53Table 2 Plasma |evels of tRvermectin (ng/m) in
Cattle after pour-on admnistration of Formulation 1
at a dose rate of 500/yq/ kg bodvwei ght on 1 occasion
Hours Ivermectin Mean SEM 24 4.95 1.14 48 14.53 3. 49
60 16.60 5.44 72 19.11 6.2%.2? 9.94 6.19 96 19.73
6.41 120 18.27 5.61 168 16. =03 240 10.55 3.23

Tapdfna |Rleas oBIveAvRCENqhg/iik ineetiidaftaadddnor adrafistiation of
after pour-on adm ni stratl on of Fornmulation 2 at a

dos Eormulation 1sata dese rateipEOuLaAg kedvivaightan §Qccasion
Hours Ivermectin
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
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
48 19.45 12.56
72 13.84 6.82
96 11.98 5.32
120 9.48 3.79
144 7.77 3.28
168 6.38 2.47
192 4.96 2.02
216 3.97 1.31
240 3.95 1.22

264 3.22 1.07



Hours Mean SEM 24 19.19 14.91 48 19.45 12.56 72 13. 84
6.82 96 11.98 5.32 120 9.48 3.79 144 7.77 3.28 168
WG288/0@72417 192 4.96 2.02 216 3.97 1.31 240 3. 9BCTGB2004/003006

264 3.22 1.07Table 4 Plasnma Levels of Cosantel (

g/m) after Pour on Administtation of Formulation 2 at

a dose rate of 10 ng/ kg bodvwei ght on one occasion

Hours Mean SEM 24 5.45 1. 63aBie 40.80 22.31 72 48. 60

25. 0P[2¥m4 9.e08Is2t Clésantel48g2T) 2ReBBolAdn Adnlidist3tidn of

168 Fdanbtidh-27dt 4 88s8 tatd ©f A 0. M6/kY o dBAvelshtdsh Sie 386asion
50.17 26.79 264 25.85 11.06 Table 5 Plasma [ evels of

Closantel ( /HoMr$ after Pole@dh Adni ni st r¥EMon of

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
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
264 25.85 11.06

Table 5

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

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
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Formul ation 3 at a dose rate of 10 ny/ kg bodvwei ght on

one occasi on Hours Mean SEM 24 36.2 12.2 4 8 42.8 23.4
wWG200480R8423. 6 72 52.2 29 78 55.6 30.2 96 47.2 pd1/6B1®@/003006

45.4 22.6 192 39 20.2 240 34.6 10.4TABLE 6 Pl asnma

| evel s of Ivernmectin (ng/ng +f Cattle after pour-on

adm nistration of Fornmulation 3 at a dose rate of QO

g/ kg bodvwei ght on 1 occasi on 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 Fron1TabIes-ﬁABL ghd 6 it can be seen

g ts t,_n 5 Ir lal Ig“ l igriaeﬂerr?g)r ou %tn'efhrﬁﬁfstratton of
2chiauul qa..&-a & dosg tate of b badyweight on 1 gedasion

VT TIeT ST T al IUDC UloTdaAarimcua

usi ng Bogymerci alily avai lpéae (i verngctin onlSEM

product  From Tablles 1, 4 and 5 it isinoted that the |

cl osant 8f | evel s achi eved Hré4 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

From Tables 2, 3 and 6 it can be seen that the plasma levels achieved for
ivermectin are suitable for the treatment of cattle in that they achieve levels of
ivermectin similar to those obtained using a commercially available (ivermectin

only) product.

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
concentration 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
can be exterminated decreases therefore increasing the possibility of a complete
cure. With the closantel plasma concentrations demonstrated in Table 1, 4 and
5, it would be surmised that the formulation of the Norbrook invention would be

effective against both adult and immature fluke.

The results obtained for closantel are also notably superior to those
obtained in WO 97/13508 wherein a topical dose rate of 10 mg/kg closantel

produced a maximum blood plasma level of only 8.37 yg/ml (at 10 days). The
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those that are desired for a clinically effective
product given that plasma concentration is crucial for
wa b@sobi2mi cal flukicidal efficacy of the produRCT/GBR00HS03006
known that successful flukicidal activity is based
upon the plasma concentrati oh>of the flukicide - as
the plasma concentration increases the age of the
fdrhufiatidnisadf tbaimmmcam:e requigtdeal ddee pE48 esg/kpan efdardo achieve a
j ncreasi ng the Iltyofa o | ete cure. Wth
olehd Efsraadeial o DALt e sisBR Tare et Sticdimaitivy @ 10
mgﬁi% 8ode afe 80ipared ra\b*PﬁHaﬂ l@\ﬁ’tfﬁ%bﬁé%‘?@ﬁb@ th%Flgure It can
orfhul ati on of the rb roo I nvention woul
befclesslyi seendbat st foboulatiad mftth@h@rbmktimnr&ﬂtlmmévrd% dor a
ts obt iLned for clos ar | sQ.not abl
vEGRRrGRr bPefBeeoBhel REAN R ol of hiSuBiiEsentrgtion and in
dtieRiosaf A2a6ig ndicatial A& tﬁa/mwcn@lavé@ﬂlorpmdwmv@e fora
maxi mum bl ood pl asma | evel of only 8.37 (at 10
perdus) witinseperial slitied esfieacytaaaingd fivkes af A ﬁta@@u.ln@dd@r to
. . |
apfi3Se SLert AL lothitRlion SRV S Psie i . B Bffyistered at
4Gﬂfg/leg 1§ua1‘gag lk/grydb@;a dlquse remfamleéalgeamhomwrltg awhltelve desirable
t hose of Tabl e t.he ure. Lt can cl ear seen
Plasata lenglss BP9es aﬁlg'}hﬂ%‘f 0{ '%ﬁ%ﬁ%ﬁ”i”?ﬁ%h% proating the
pRERACI R prBfiIKAStHOroRHE /IR hPBAETREA RO IpoRIBHS ! ©
|nterms of ‘maxi mum concentrati on n duration o
aacariding tp the gireserntigyvartian arasuNoidinglylsuperentoi tba knowndart.
provide for a product with superior clinical efficacy
agai nst flukes of all lMMAdaﬁcmlh{t@r to achi eve such
roflletg‘ rnul tion of V\D97/1358 gto be
dm Iy ¥ 108 04@?@ @&Va“?@@ﬁ <'ﬂ‘<.~5‘d\,¥2—:fP§7(a iegPT il eomppsitions
rﬂ%e?isf?éfbﬂ thé hf6h wilPb é%@bﬁmy ?ﬁéé ﬂJP{I"% ﬁ%l@%‘?‘@etermary
posesa rls of toxicity to the aninal
mddlmnm eg;aantmglar fm qﬂmbatmgodxmd&ptarasirﬂsoand ectopaeasitsitypically
ﬁ caﬂ be s b ositi ans_ac ordir.ngsto t he
alfib@veR R eh At s BR LS PYPEa AEP P18t pe
known art. Industri al Appl icability In view of the
af oresai d advant ages and properties of the
conpositions described herein, the invention will be
usefully applied in the field of veterinary nedicine
in particular for conbating endoparasites and
ectoparasites typically afflicting |ivestock such as
bovi nes, equi nes, ovines and caprines. CLAIMS 1. An
anti-parasitic pour-on conposition characterised by
the presence of a
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delivery system conprising at |east 20% (v/v) of one

or nore al cohols, and an effective anount of a
w@20050912ani | i de anti-parasitic conmpound. 2. ANPCT/GB2004/003006

anti parasitic conposition according to claima1,

further conprising an effecti%e anount of at |east one

ot her anti-parasitic conpound. 3. A conposition

according to claim1l1, wherein the salicylanilide is

closantel or a pharmaceutical ® acceptable salt

th S4. A conposition according to claim2 or

claim 3, wherein the other anti parasitic conmpound is
1.sel At aBl-PRFaFIC RRUGPR GRMPesHIostGhagaeierined by i PrRSense of a

A cammosi 1 i N . i
antREN Ll BE R Agat BoELAR G ShB dhhofR h5is, ana
consi sffédtyecdmavetrafecsalicylan@idefartoppesitic wmpaawl. di ng
to claim5, wherein the antiparasitic conmpound is
ivermectin. 7. A conposition accordi.ng to claimeé, .

2. réaﬂt'waféﬁwsaompqs@%%%%@ngﬁo&?ﬁ'%JHfth%Canerlsmg an
r ange fvd ahtouYr Giesbt offe othdrURROSAHERE RRFRIMINY to
claim?2 or claim 3, wherein closantel Is present in an
amount of 1 to 30% (wv). 9. A conposition according

3.t 0 Arampositionraacerding keclainity sthereipdhe mateyipnilidets closantel or

al co el e I onsi sti ng of

pr i%gﬁ%%cggglﬁéﬁg?/&e?r@lpgra itgg‘%og'l i phati c al cohol s.

10. A conposition according to claim1, wherein the
4.delA merruoos';tish@ncom;mg ts elairalZcmhﬂiaiﬁn ?ewEetem the other bati-

group consisting qof aromt,c cohols. 11. A ) )

coRsB3Fite SHWEP@HgP d? ﬁﬁ{ePg?Hdcglr%'i“%?c QiR cansistingolailbeaygins.

system conpri ses al cohols selected fromthe group

5.CONG 8kipBgitith dRWRIingtkaBph D, WHerei)thd dthd HRATPABLHELON

according to claim1y wherein the delivery system

comempamndis|sptadigd &nm Gleywroup dossistiop wf asewaeinsand
at | east 20% et hanol. 13. A conposition according to

6 ror e RGP Aoty KEbalf X vERo TS ERby3Efg WinSbundis

congdrgiddig. of pol yet hyl ene gl ycol, pol yvinyl

pyrrolidone and pol oxamers. 14. A conposition

accordin o claim.13 rein the polynmeric noiety. is
7. A corlnp snttion acclor ing to (\é\@?m 6|, whereinplve%ectims présen ir: an

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

8. A composition according to claim 2 or claim 3, wherein closantel is present

in an amount of 1 to 30% (w/v).

9. A composition according to claim 1, wherein the delivery system comprises
alcohols selected from the group consisting of primary, secondary, and

tertiary aliphatic alcohols.

10. A composition according to claim 1, wherein the delivery system comprises

alcohols selected from the group consisting of aromatic alcohols.

11. A composition according to claim 1, wherein the delivery system comprises

alcohols selected from the group consisting of lower alkanols (C1-C).
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present in an amount in the range of fromO0.1%wv) to

80%w v). 15. A conposition according to claim 13,
wob@sed24t he pol ynmeric noiety is present in anPEIGBRG04/003006

in the range of from3%wv) to 204w v). 16. A

conposi tion according to clai'™m 13, wherein the

polyneric noiety is polyvinyl pyrrolidone. 17. A

12X 0mpesmpositioaceebiing td olairh di, mhkreinhies eielivéiesyddm comprises

system al so conpri ses at | east one of the fol | ow ng

awialyathylege obol deeripPY| alepn! @neratiepdete eand:

(anti-licking), preservatives, spreading aids,

1 goe r}?k{)ﬁgbgfﬁoﬂ racR6fdi H@ tkPBafh ha%%"rén Al d@P\? ry%?éféﬁ‘ﬂbémprises

nposition ording fo claim1
er aﬂ1eo<atmn@ pdlyhtenbl mkeﬁeasdlact&chﬁrumdhélgn@e;s coagisting of

| %B%% yCO Sp%rlyvmﬁ pyrro ldone ang%o%fa%]ersxanpl €s

14. A composition according to claim 13, wherein the polymeric moiety is

present in an amount in the range of from 0.1%(w/v) to 80%(w/v).

15. A composition according to claim 13, wherein the polymeric moiety is

present in an amount in the range of from 3%(w/v) to 20%(w/v).

16. A composition according to claim 13, wherein the polymeric moiety is

polyvinyl pyrrolidone.

17. A composition according to claim 1, wherein the delivery system also
comprises at least one of the following auxiliaries: surfactants, embittering
denaturants (anti-licking), preservatives, spreading aids, penetration or

occlusion enhancers,and anti-oxidants.

18. A composition according to claim 1, for use in eradicating adult flukes and

immature flukes.

19. A composition as described in the formulation examples hereinbefore.



