WD 2006/ 077429 PCT/ GB2006/ 000211 1 A240ft'ift Conposing Field of the
| nvention This invention relates to a conposition displaying efficacy
agai nst i nf S¥ORW60774I9 Fasci ol a hepatica, Ostertagi a ostPEMIGRINCA0021C0o0peri a
oncophora in susceptible rum nants, especially 5 cattle. Backeround of the
I nvention | nfections of Fasefola hepatlka GCstertagia atrertagi and Cooperia
oncophora in livestock are problematic, and in particular first season
grazing cattle can be susceptible in contam nated pastures. Injection
solutions containing ivernectin and clorsulon are known in the industry 10
for use in treating beef and non-lactating cattle. Corsulon is _a conpound
bel ongi ng to the benzenesul phonam de (benzenesul fonam de -USA) famly which
is reconmended for control of adult liver flukes (Fasciola hepatica and
Farctola gigantica) in cattle as suspensions for oral use or in injectable
formul ati ons for subcutaneous adm nistrations. The oral recomended | evel
is 7 nmgf kg body weight (bw) and 15 the subcutaneous | evel 2ng/ kg bw.
Currently, there is no known topical formulation, and this is likely to be
due to foreseeable difficulties in achieving adequate penetration of the
skin by clorsulon. An objective of the, invention is to provide a topical
formul ation which is effective against the aforesaid infections, preferably
presented as a pour-on formulation. A further object of the 20 invention is
provi de a conposition conprising at | east one effective agent derived from
Streptonyces avermdlis, La. a macrocylio | actone or chemcally nodified or
Synt hetic danthelintecCompasidd t oget her wit h another anthel mntic of the
Qﬁbhonanide type. Another WO 2006/077429 PCT/ GL12006/ 000211 2 objective of
t he |nvent|0ﬁhh§ 9 Ring4h de a conposition suitable for the treatnent of
i mmat ure ca. Wth this objectlve in mnd, a study was
conduct ed to determ ne the feasibilit odUC|ng a toplcal formul ati on
cont ai ni ng KRewnveatinyelateniossemppsitiond $W¥WW@?@M#FG¥% del i very

hepatica, Ostertagia ostertagi and Cooperia oncophora in susceptible ruminants, especially
5 caitle.

B und of the Inventio

Infections of Fasciola hepatica, Oslertagia astertagi and Cooperia oncophora in livestock are

problematic, and in particular first season grazing caftle can be susceptible in contaminated

pastures. Injection solutions containing ivermectin and clorsulon are known in the industry
10  for use in treating beef and non-lactating cattle, '

) Clorsulon is a compound belonging to the benzenesulphonamide (benzenesulfonamide -USA)
family which is recommended for control of adult liver flukes (Fasciola hepatica and
Fasciola gigantica) in cattle as suspensions for oral use or in injectable formutations for
subcutaneous administrations. The oral recommended level is 7 mg/kg body weight (bw) and

15  the subcutaneous level 2mg/kg bw. Curreatly, there is no known topical formulation, and this
is likely to be due to foresceable difficulties in achieving adequate penetration of the skin by

clorsulon.

An objective of the, invention is to provide a topical formulation which is effective against the
aforesaid infections, preferably presented as a pour-on formulation. A further object of the
20 invention is provide a composition comprising at least one effective agent derived from
Streptomyces avermitilis, i.e. a macrocylic lactone or chemically modified or synthetic
derivative thereof together with another anthelmintic of the sulphonamide type. Another



S forns, e.g. injections, as offering efficacy against infections of

Fasciol a.hepatica (Adult), Ostertagia oatertagi (Adult) and Cooperi a
oncophor a (Ag Izwmi,ﬂ%?cattle. The new fornmrul ati on under SERbdobAD for the
purposes of this study would include at |east one anthelmntic conpound of
t he di sul phonam de type, e.g. alorsulon,2a nenber of the

benzenesul phonam de famly (CAS. No. 60200-06- 84,

Am no-6-(trichl oroet heny0-1,3 10 benzene-di sul fonam de), and an avernectin
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22, 23-di hydroavettneetin Al,) and 20% i vernectin conponent Bib :
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23-di hydr e- 35- (. Z=pet hyl et hyl ) avernmectin A"')). 15 Thi tudy followed an
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Fasci ol a hepa}j.&a. AT ter i ncophora burdens 30
after slaugh?{\aér rﬁocfgﬁ'tgfﬂpig%@gon%ﬁFp%%g%m@%qfr&g&ﬁﬁ‘l)gat ed control group

confirmed An efficacy of> 90% for each parasite and therefore it can be

concl uded5t hakhisstdy followeskanguthorised prosocobiinaccordsncp@ith 0Begrised indwtry practice, at
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adult Ostertagia ostertagi
healthy male calves of European bavine stock.

During the study each animal was infected with 500 metacercariae of Fasciola hepatica,
10000 Ostertagia ostertagi larvae and 10000 Caoperia oncophora larvae. At 79 days

20 following the administration of Fasciola hepatica and 32 days following administeation of

) Ostertagia ostertagi and Cooperia oncophora the animals were treated with a pour-on

formulation newly developed by Norbrook Laboratories Limited, comprising ivermectin and
clorsulon. Approximately 3 weeks following treatment all animals were slaughtered and
livers, abomasums and small intestines removed. These otgans were processed to allow

25  enumeration of helminths contained in each.

The calves used in the study were all healthy at selection and throughout the study period.
The tested pour-on product was well tolerated in cattle and no adverse reactions to treatment

were observed during the course of the study.

Enumeration of Fasciola hepatica, Ostertagia ostertagi and Cooperia oncophora burdens
30  after slanghter and comparisen to those of the untreated control group confirmed an efficacy
of > 90% for each parasite and therefore it can be concluded that the tested pour-on product is



Cooperta oncophora infections in cattle. The efficacy of the tested pour-on
product, .in this instance conprising ivernectin and clorsulon 'against

i nduced i nf 9\965&%779{9 adult Fasefola hepatica, adult Ostéyembesaehertagi 5
and adult Coopéria oncophora cattle followi ng topical admnistration at a.

nom nal dose rate of 500 pg ivermectin arkdd 5ng cloriul on per kg bodywei ght
was recogni sed. Summary of the Inventions Accordingly, the present

i nvention provides a hitherto unavail able topical fornmulation conprising as
active i ngr edieffodtive inakie the@tBiit of St Fhicfold hepdtica adult Ostbesagiv eslerfagizd &dulte pt onyces
10 avermtilis, i.e. a pacracylic lactone e.g. an avernmectin or chemcally
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anot her anthelmntic of the sul phonam de type, e.g. clorsulon, in a carrier
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speci es such VP .or . r..ln pr red for .. &, pour-on

formul ation i 3'?6@@"2’8@8%@@@&“@&'@‘5%&'&@“."8&‘%%8?‘1-n. An enbodi nent

of such a formulation of this Invention is: Ilvermectin 0.5% (wv) Corsulon
5.0% (wv) EtSummaty ofthednvéntioPEG200 109/0 v/v 2 D Crodanol Cap 20% v/ v | PA

(i sopropanol) to 100% v/v Brilliant Blue Dye 0.01% w v) Denaroni um Benzoate
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2006/ 077429 Pcqivenssvolsasatignal,jand isopropanol, with optional excipients and formulation aids,

15  which may comprise a polymeric species such as PVP or a poloxamer. In preferred form, a
pour-on formulation is provided containing clorsulon and ivermectin,

An embodiment of such a formulation of this inveution is:

Ivermectin 0.5% (w/v) Clorsulon 5.0% (w/v)
. Ethanol 30% viv ' PEG200 10% viv
20 Crodamo) Cap 20% v/v IPA (isopropanal) to 100% v/iv
’ ) Brilliant Blue Dye 0.01%(w/v) Denatonium Benzoate 0.001%(w/v)

The nominal dose rate thereof is 500 pg ivermectin and Smg clorsulon per kg bodyweight.

A method of countering infection by immature Fasciola hepalica is enabled using such a

farmulation.

25 EXPERIMENTAL PROCEDURE

This study comprised a single group of four male calves, aged approximately 3 to 4 months

old at the time of Fascicla hepatica administration. Faecal egg count examinations were

carried out by an independent facility to determine that animals were helminth-free prior to

infection with Fasciola hepatica metacercariae. The animals were acclimatized for 19 days
30 prior to liver fluke administration.



4-Prior to treatnment, (79 days pre treatnent), all calves were initially
i nfected with 500 netecercariae of Fasciola hepatica adm nistered orally

and subsequegghiogntsdn days pre treatment) each calf wascridmesetdoass t h 10000
| arvae of attertagfa ostertagi and 10000 | arvae of Cooperia oncophora

adm nistered orally. The calves were weighed 3 days prior to 5

adm ni stration of the subject pour-on product, to calculate the' dose to be
adm nistered to each aninal. The cal ves were sl aughtered on the 18" day
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singl e occasion using 20nL syringes which have an accuracy of 0.5m . The
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as’ conduct edbddywsightwi t h ref erence to group. Nematode Counts: The contents

of each | abelled jar were exam ned separately, Small quantities were poured
into rul ed Pefd.i 6l E?o%ué@’%!"adﬂfﬁ{' |- el Ir
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Liver Fluke Count: Liver fluke were counted by emptying the contents if the labelled
container into 2 flat-bottomed glass dish. A dark surface beneath the dish assisted in

20  identifying small or immature flukes. A total count was recorded. Counting was carried out
by an independent external service provider and was conducted blind with reference to group.

Nematode Counts: The contents of each labelled jar were examined separately. Small
quantities were poured into ruled Petri dishes with paralle! lines marked ! cm apart on their
underside, and the worms were counted using a disse:.:ting stereomicroscope. Since iodine

25  had been added during processing of the samples to colour the nematodes, a solution of
sodium thiosulphate was used to decolourise the background if necessary, The count for each
jar was recorded separately, and multiplied by 100 (the original dilution factor). The series of
2 counts were averaged to give the final count. Nematodes were identified by picking out
male worms into an embryo dish containing lactophenol and transferring onto microscope

30  slides with a drop of lactophenol added and coverslips placed in top. The worms were
identified using standard parasitological textbooks. Counting was carried out by an
independent facility and was conducted blind with reference to group.



30 slides with a drop of |actophenol added and coverslips placed in top. The
worns were identified using standard parasitol ogical textbooks. Counting
was carri edwoitooky77é29 i ndependent facility and was cond®GFtGBR0Gs/0D02M Wi t h
reference to group. WO 2006/ 077429 PCT/ 006/ 000211 5 Analysis After

sl aughter, the counts of Fasciola hepatica, Ostertagia oatertagi and
Cooperia oncophora fromeach animal were enunerated and summari sed usi ng

t he nean, geonetri.c nean, mninmum mnaxi mum and sanpl e size, Since this
study did not @é&?—%\in a control group, 5 the control group results froma
paral | el study, whi,ch utilised e sanme |levels of nfectlo wth the -

i nfections at AfSESIEHER, e cqyats H{P T’%(géﬁ’?g‘ia ﬂ'fﬂg{“"ﬂé’g‘f?l' AL | ca and. adul t

nemat odes), \WRédphdis ﬁdnhﬁh@ﬂinﬂﬂeﬁt shuRérbted fd yurirfariied Blng €d nieed, geuniefiizce Tabl es

3a- Sb for all results % ef f Gerret icC f Contr eometric
Mean Treated JOGH MIRBRApax{my '%?‘e"dffn 1"89 WCﬁ@TPS ﬁﬁgﬁ’g
counts wer g cCaiguofiteal pidyp restls GNP parallel sosly whith Utilised mgaiﬂetldwlkﬁfmfcathnafhbr mat i on

Lhen & non. pARINETis e stosinge s Appebien oty i bpatirand el peeiies | no

Mann- VWit ney tvegdusédet caléufatersfficaaychs dethiled beldw (See Yablds 384 Sb fedlbresnltd)d i n t he data

analysis.. RESULT : IS Faecal egg counts. Al faecal sanples taken prior to
t reat ment V\eregj% L Bdg the four faecal
sanpl es taken 9 ay% ria oncophora

.| nfection, were found to contain 2-Type eggs (See Table 2). Karclola
Conprol - 8 tﬁi%%ﬁg@%m%? %ﬁ"fﬁ%‘%@‘- e Rk TL00 . 16

189. 38 “transformation to normalise the data. If the data did not follow the normal distribution then a
non-parametric test was applied to compare the groups, names the Mann-Whitney test for
unmatched pairs. No covariants were used in the data analysis.,

RESULTS:
1S  Faecal egecounts.

Al faccal samples taken prior to treatment were found to be free of helminth eggs. Three of
the four faccal samples taken 29 days after Ostertagia ostertagi and Cooperia oncophora
infection, were found to contain suongyle-type eges (See Table 2). '

el ica co r slau fer: _
20 Summary of Fasciola hepatica counts.

) | Treated Control
Mean 7.75 198.63

Maximum 19 , 264

Minimum 1 84
Geometric mean 5.16 189.38

Number 4 8

The overall mean catablishment percentage of flukes in the untreated control group was
39.7%, this js slightly above the expected range (approximately 30-35% based on similar
studies of this type) for the number of metacercariae administered (500 each) and age of

25  cattle. The level of infection achieved is well above the minimal mean of 20 flukes per
animal (as detailed in VICH GL 12 Efficacy of Anthelmintics: Specific Recommendations for
Bovines) required to deem the infection adequate,



Nunmber 4 8 The overall nean establishment percentage of flukes in the
untreated control group was 39.7% this is slightly above the expected
range (apprwoi2aetd14? 30- 35% based on simlar studies o?c’f’ﬁp@of’w for the
nunber of tnetacercariae adm nistered (500 each) and age of 25 cattle. The
| evel of infection achieved is well abofe the mninmal nean of 20 flukes per
animal (as detailed in VICH G.L 12 Efficacy of Anthelmntics: Specific

Reconmendati ons, for _,Bovines) required to deemthe ipnfection adequate. WO
20061077429 M@@émﬁfaﬁ%h@wwﬁw@m t‘i‘f‘é&?ﬁ?ﬂ‘,@“ﬁﬁ@* Fasci ol a
hepatica wer qetdilddi fhe VICH EL 1 DEMRacyRe Kntheliiimbost Syfecifiel Rbquiskriidhts for Bdvinesyl CH G 12
Ef fi cacy of Anthe] mnti fo'ied Specdés; Ic Requirenments for Bovines) required to

be cl assi fi edeEedipbeclessified epppaduits  cacy of fl ukicide treatnment was 973% ( See
Table 6 for Summary of Efficacy 5 Calculations). The statistical _
di fferences |rhbuffiedty bf fukicideirestment whd 97306(SecTabled farBuminaly of Effizadyed t est

ani mal s and reat ed.contr ol I mal § wer e, highl lgnifica p-0,01 17) by
the non- gar %ﬁﬁ'@%ﬁ%ﬁ'ﬁ@’%%ﬁ@%@%&?veﬁﬁ g- t r ansf or ned
_olaéI a, gs |th|e: estedies | ginaaa;dcmm&aaaiubtanilmﬁrv&mghlfsgﬁiﬁe‘aﬁﬂﬁeo.tﬁmw ghal e ? for
i ndi vi dual Fasci ol a_hepati count s. rerra?ia osrertagi corns after
slaw ter: SuffEPRRRn rﬁ@f‘“‘i &“&P’E“rkﬁolﬁﬁ“)ﬁ%ﬁﬁ‘.‘ k%l”éﬁﬁfgﬁ‘e% f'so'i;e Mean O
1937.50 Maxiassdiiiption? Sfridrmality werdrite £3tiffled. SeMabit 8 ot indbhvidualFaideldhepicaNunber 4 8

The nean establishnment percentage of Ostertagia ostertagf in the untreated
control grouf®¥% 15 19,4% within the range expected (based on experience

of simlar stgiEi es.z fromt h% @uﬁer! of 1 larvae adm nistered (10000 each)
{4 eyt v . .
an? age C . ion achieved is well | above the

m i mal mean of 100 nenat odeSummeary oflOsrepdrgif ageraeicamited in VICH Gl .12 Efficacy
Treated Control
Mean . 0 . 1937.50
Maximum 0 2950
Minimum 0 550
Geometric mean 0 1646.48
Number 4 8

. The mean establishment percentage of Ostertagia ostertagi in the untreated control group was
15  19.4%, within the range expected (based on experience of similar studies) from the number of
: ) larvae administered (10000 each) and age of cattle. The level of infection achieved is well
o above the minimal mean of 100 nematodes per animal (as detailed in VICH GL 12 Efficacy
of Anthelmintics: Specific Recommendations for Bovines) required to deem the infection -
adequate. l

20  Treatment of test animals occurred on 32 days after administration of Ostertagia ogtertagi
larvae to all animals. Consequently, at the time of treatment the Ostertagia ostertagi were
within the 28 to 32 day range (as detailed in VICH GL 12 Efficacy of Anthelmintics:
Specific Recommendations for Bovines) required to be classified as adult.

The efficacy of treatment was 100.0% (See Table 6 for Summary for Efficacy Calculations).
25  The statistical differences between the numbers of nematodes recovered from treated test

animals and untreated control group animals were highly significant (9=0.0107) by the nop-

parametric Mann Whitney (Wilcoxon Rank-Sum) Test on log-transformed data, as the
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of Anthelmntics: Specific Recormendations for Bovines) required to deemthe
I nfection adequate. 20 Treatnent of test aninmals occurred on 32 days after
adm nistration of Ostertagia oatertagi larvae to all anj equently,
at the time Y2098 $2%ent the Ostertagia ostertagi were riv%"?%“t eﬁ28 to 32
day range (as detailed in VICH GL 12 Efficacy of Anthelm ntics: Specific
Recomendati ons for Bovines) required to be classified as adult The efficacy
of treatnent was 100.0% (See Table 6 for Summary for Efficacy Cal cul ations).
25 The Stat'Sta'.«.&: tidhs b ifof-rﬁﬂ r@ﬁ‘&mmldtdlermd%rﬁduﬁﬁudﬂémdgﬁ%:en@ﬁover ed
fromtreated tes animal's and untreated control group animals were highly
significant (e®107) by the non- paranetric Mann Wiitney (W /I coxon

Rank- Sum) Test on | og- transforned data as the 1J-J UL GW +"'" WO

2006/ 077429 PEpomziaonmphora cou S8ugBript i ons of normality were not
satisfied. See Table 4 for in Cobhibia oh@shora Rk t agi  counts. Cooperi a
onconhora counts after slaupter: my 0 erra o wonhora counts. 5
Treated Co®trol Mean 100.00 5662,50 Maxi num 350 7950 M ni mum 0 3750
Geonetric me 10,57 5485, 59 NUTDET 2 Freaed 1€ - €51 apl T SNTEIfontedl! CENt age from
the untreated contral _group was}56 6% wmithin the fange expected.(based on
experience of]| sim | arMenydi es) firom thel®Mber of |arvae 460359 st er ed

(10000 each) 0 a0 Maimupel L1 €. | 116 | EVERge0T 1T eCTTON achhgsped 1S I

above the m ninal. 10 nean of 10( J:lematgdps per anipnl (as defailed Loy VICH
GL 12 Efficady of AMinigtmi ntics4{. Speci fd ¢ Reconmgndat i ond?%or Bovi nes)
required to T om quequaLc the—tTette WT & oncpophor a
werg within the o ay range (as (}e??au_edl VIC 4

Jj Number 8

The establishment percentage from the untreated control group was 56.6%, within the range
expected (based on experience of similar studies) from the number of larvae administered
(10000 cach) and age of cattle. The leve] of infection achieved is well above the minimal

10  mean of 100 nematodes per animal (as detailed in VICH GL 12 Efficacy of Anthelmintics:
Specific Recommendations for Bovines) required to deem the infection adequate.

At the time the Cooperia oncophora were within the 28 to 32 day range (as detailed in VICH
GL 12 Efficacy of Anthelmintics: Specific Recommendations for Bovines) required to be
classified as adult, :

15, The efficacy of treatment was 99.8% (See Table 6 for Summary of Efficacy Calculations).

) The statistical differences between the numbers of nematodes recovered from treated test
animals were highly significant (p=0.0244) by the parametric t test on log-transformed data,
as the assumptions of normality were satisfied. See Table § for individua) Cooperia
oncophora counts, '

20  From the results it has been demonstrated that administration of the pour-on product of this
invention resulted in efficacy of 97.3% against Fasciola hepatica aged 11 weeks post-
infection, and therefore meets the >90% efficacy requirement of VICH GL 12 (Efficacy of
Anthelmintics: Specific Recommendations for Bovines). Data analysis has shown that the
effect of treatment produced highly statistically significant differences in the fluke burden.

25  The study also showed that the subject Ivermectin/Clorsulon Pour-On of the invention had an
efficacy of 100.0% against adult Ostertagia astertagi and 99.8% against adult Cooperia
ancophora, again meeting the >90% efficacy requirement of VICH GL 12. Data analysis has
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treat od dn A0PRH, T T of ns ook g DY) Mol OB Tocage
Detaib. |DY 11092 Fr M 4.0 301.0 20,0

DY 1819-7 Fr M 3.5 154.0 155

DY 1820-1 Ayr M 4.0 141.0 14.0

DY 24742 Fr M 4.0 187.5 19.0

1 - Approximate age at selection.
15  2- Animals weighed 3 days prior to administration of pour-on product.

) Ayr = Ayrshire;

Fr _ =Friesian;

M =Male

Table 2. Faecal Egg Counts (3 days prior to treatment)

-Animal Identity Strongyle Faecal Egg Count (epg)

DY 1109-2 0
DY 1819-7 900
DY 1820-1 700
DY 2474-2 800

20  epg = eggs per gram.



Ani mal Bread Sex Age'
DY 1109-2 Pr M 4.0 201.0 20.0 DY 1819-7 Fr

Vi ght'

Dose Adm ni stered

ldentity (nont118) (ke (m)
M 3.5 154.0 15.5 DY 1820-1 Ayr

M

4.0 141.0 14w@add7Rd94. 2 Fr M 4.0 187.5 19.0 1- ApproXpeB&E0000oal

sel ecti on.
product .

Count (en)

15 2 - Aninmals weighed 3 days prior to admnistration of pour-on
Ayr a Ayrshire; Fr = Friesian; 9 M -

Mal e Table 2. Faecal $gg
Counts (3 days prior to treatnent) Ani mal

ldentity Strongyl e Faecal Egg

Dy 1109-2 0 DY 1819-7 900 DY 1820-1 700 DY 2474-2 800 20 epg

= eggs per gram WD 20061077429 PCTI CB2006/ 000211 9 Table 3a. Fasciol a kept

i ce Counts (Tr gﬁgg)

1819-7 1 DY 1820-
Maxi mum 19

Table 3b,

Pistila h FELnBITRaRER h ca Count
Animal Identity %ﬁfﬁ '
DY 1109-2 8
DY 1819-7 1
DY 1820-1 3
DY 2474-2 9
Mean 1.75
Geometric Mean 5.16
Minimum l
Maximum 19
Sample Size 4
Fasciola hepatica Counts (Control).
Animal Identity Fasciola hépatica Count
DY 351-1 214
DY 1097-3 165
DY 1167-7 84
DY 1184-3 257
DY 1498-7 196
DY 1499-1 .264
DY 1500-2 203
DY 15777 206
Mean . 198.63
Geometric Mean 189.38
Minimum 84
Maximum 264
Sample Size 8

Dy 1109-2 8 DY

16 Mn'i mum 1



Sample Size 4 Table 3b. Fascioia hepatica Counts (Control). Animal Ildentity
Fasci ol a kpatka Count DY 351-1 214 DY 1097-3 165 DY 1167-7 84 11 DY
1184-3 257 -7 196 DY 1499-1 264 DY 1500-2 20 206 Mean
M es 65 cNoenAds T e i mom 84 Nt 26§CT}§§%‘3§1§§%§?‘2e 8 VO
2006/ 077429 PCT/ GB20061000211 10 Tabl ei1da. Oste osteit | Counts Treated .
Animal ldentity Osf is ostar ' Count Dy 1109-2 0 Dy 1819-7 0 Dy 1820.1 0
DY 24742 0 Mean O Geonetric Mean O MnimumO Maximum O Sanple Size 4
Tabl e 4b. Ostenagia osfert i Couatf, (Controqg.

Table 4a. Ostertagia ostertagi Counts (Treated).

Animal Identity Ostertagia ostertagi Count
DY 110922 0
DY 1819-7 0
DY 1820-1 0
DY 24742 0
Mean 0
. Geometric Mcan 0
» Minimum 0
Maximum ' 0
Sample Size 4

Table 4b. Ostertagia ostertagi Counts (Control).

Animal Identity Ostertagia ostertagi Count
DY 351-1 2950
DY 1097-3 350
DY 1167-7 2650
DY 1184-3 2550
) DY 1498-7 1800
DY 1499-1 650
DY 1500-2 2900
DY 15777 1450
Mean 1937.50
Geometric Mean 1646.48
Minimum 550
Maximum 2950
Sample Size 8




Ani mal " I dentl Ostert 'a Data Count DY 351-1 2950 DY 1097-3 550 DYy 1167-7
2650 DY 1184-3 2550 DY 1498-7 1 800 DYy 1499.1 650 DY 1500-2 2900 DY
1577-7 1450We006/r98Y. 50 Geonetric Mean 1646.48 M ni mBET/ASBR006ARITUM 2950
Sanpl e Size 8 WD 2006/ 077429 PCT/ GR2006/ A00211 11 Table S. Cooperi a
oneophora Counts (Treated). Animal |denfffty Count DY 1109-2 0 DY 1819-7
350 DY 1820-1 50 DY 2474-2 0 Mean 100.00 Geonetric Mean 10,57 M nimum 0O

Maxi mum 350 Sanple Site 4 Table S. Cooperle oncophora Counts (Control).
Ani mal | dent i Taplefawi ol gvmaawmora@nnma(%m&dboo

Animal Identity Count
DY 1109-2 0
DY 1819-7 350
DY 1820-1 50
DY 2474-2 0
Mean ’ 100.00
B Geometric Mean 10,57
:) ' Minimum 0
Maximum 350
Sample Size 4
Table 5. Cooperia oncophora Counts (Control).
Animal IdenﬁtL Fasciola hepatica Count
DY 351-1 4800
DY 10973 7950
DY 11677 7900
DY 1184-3 5550
) DY 1498-7 6050
) DY 1499-1 4800
DY 1500-2 . 3750
DY 1577-7 4500
Mean 5662.50
Geometric Mean 5485.59
Minimum 3750
Maximom 7950
Sample Size 8




DY 1097-3 7950 DY 1167-7 7900 DY 1184-3 5550 DY 1498-7 6050 DY 1499-1
4800 DY 1500-2 3750 DY 1577-7 4500 Mean 5662.50 Geonetric Mean 5485. 59
M ni mum 3750 864742 1950 Sanple Size 8 WO 2006107742 PCREH2MS002EY 000211

12 Table 6. Summary of Efficacy Cal cul ajjons.
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3. Atopical anthelmntic fornulation according to claim11, wherein the
formul ation conprises an avernectin. 4. Atopical anthelmntic formulation
according to claim1l, wherein the forrmulation conprises ivernmectin. 5. A
topical anthelmntic fornulation according to any one of the preceding
clains, wherein the anthelmntic of the sul phonam de type is clorsulon. 6.
A topi cal &ethelmntlc formul ati on according to claim1 or claim 2,
conpri si ng-@"r sul on andlvernectln 7. Atoplcal anthelmntlcforrmlation

anen appl g, %25%% s ref%ﬁ;h%gcq%iﬁ“ i o aggg F-'*%rwa 5t relgmpﬁ%c& ot 50%

of the mat RGN B agent ‘Tsﬂ'l‘"ﬁig (iS¢ rﬁJI atl on
accordi ng aQ:ePtéﬁa @P@P?f ﬁt SR 1 "P 0["%1

cattle of %TOB% foévﬁnqléa Spit é ml ls ° Ve

fornul at i oﬁgrﬁ Y BN aﬁ? ?0 pH e15%°‘6||3 Ig W‘ hhe
carrier colﬁ%PF‘?pgléoé agn télsk}%lre (’3 §p“°f yeAC‘P‘S'bt 45811??1 ?1t| c

formul ati op accordi.n use_ praovides. a Pg of a

benzenesuloﬁhond%t‘a’éca aftRetfindy mw@aorbﬁcggwg R sl e, SRRaPn i o

for mul at i ONCSEELEEPIY 0 claim 6 for use on cattle, wher e| n the dosage rate

is control ed to i ahout .50 ivernmectin ang 5 of. cl or sul on.
tﬁ%‘?% ?“F t¥ em 8‘?

12. A topi _ lmigug, forp ?tlo nPFYing @ pme e UmpReY,Ls a
pour - on an‘&?mp(:l?fﬁé‘? MG, I vermectin 0.5% (w v) O orsul on 5.0% (W v)

Et hanol 309 ov/v PEG200 0%vvar anol 20% v/ v_ 1 PA (i sopr.o ol
100% v/ v Brill}d4Mc Ial‘] elpyipticof Oﬁﬁ‘gﬂﬁf‘vﬁcc@ﬁ%ttﬁrﬁl% ]Be?i@é%? égfg.f?fg‘%{;%

mprlses 1vermectin

5. A topical anthelmintic formulation according to any one of the preceding claims, wherein
the anthelmintic of the sulphonamide type is clorsulon.

6. A topical anthelmintic formulation according to claim 1 or claim 2, comprising clorsulon
and ivermectin.

7. A topical anthelmintic formulation according to any one of the preceding claims, having
an efficacy such that, when applied to the skin of an animal infected by F. hepatica, at least 90%
of the mature F. hepatica are killed.

8. A topical anthelmintic formulation according to claim 5, wherein the therapeutically
effective amount for cattle of clorsulon is at least 5% (w/v).

9. A topical anthelmintic formulation according to any one of the preceding claims, wherein
the carrier comprises a polymeric species.

10. A topical anthelmintic formulation according to claim 1, which in use provides at least 2
Pg of a benzenesulphonamide per ml of blood plasma.

11. A topical anthelmintic formulation according to claim 6 for use on cattle, wherein the
dosage rate is controlled to provide about 500 pg ivermectin and Smg/kg of clorsulon.

12. A topical anthelmintic formulation for use on cattle, presented as a pour-on and
consisting of:

Ivermectin 0.5% (w/v) Clorsulon 5.0% (w/v)
Ethanol 30% v/v PEG200 10% v/v
Crodamol Cap 20% v/v IPA (isopropanol) to 100% v/v

Brilliant Blue Dye 0.01%(w/v) Denatonium Benzoate 0.001 %(w/v)



