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- (54 Title: DOSAGE FORM, DEVICE AND METHODS OF TREATMENT

3 < I(:ge:g;:r::t:_ Thet. present invention relates to a controlled dosage release element adapted to be inserted into and retained in the
1—4 comprising a:nlj:aasrtl ar;;mal. 'I_'he clement comprises: a) one or more discrete and predetermined amounts of at least a first formulation
2 Dirst active agent, the‘ formulation being adapted to dissolve in rumen fluids at a-tate such that dissolution of

2> rumen at predetermined g ’ : i - S .
said second formutatie %Zsiﬁforéa during, after, or any comibination thereof, of 2 predetermined extended time period defined by
(=] animal n & delaged e ention also relates 1o amethod for delivering at Jeast a first active agent to the ramen of a raminant
aotive agem,'me meﬂ: z:jnner at one or more pmfjetemuned times after administration to the animal of @ composition containing the -
first active agent wil .:y pti:ganl:llpnbsmfg adthnumstenng to the animal a controlied dosage release element acconding to the invention. The
: . Y be lor the treatment, prophylaxis or both of a di i in 4 rumi i
- dltering the physiological status of 2 rurninant animal. ik 8 diseased or nfested stzte in & numinant suitmal, or for




" fast active agent will typically be for the treatnent, prop %\Iaﬁ@ or both
of "a di seased or infested state in a rumnant aninmal, or fo Pl |6| ng the

- physi ol W§ 8483081 at us of a ruminant animal. 5 April 2006pcY¥BR6Q8:8031
PCT/ AU02/ 01426 | Dosage Form . Device and Met hods of Treatnent Techni cal
Field This invention relates to a dosage form and device for adm nistration

of therapeutic anbig c t hods for
dosing livestock with Q‘ﬁéﬁg@u I'C and? ﬂ@%‘é@?\gflgﬁégf , and net hods
for controlling disease, infestation by endo- and/or ectoparasites, and/or

-control I'ing the physiol ogical stafyshRical FYfiat ock. Background Art A nunber
of rmet hodfla]i%nd deI ces for adminjstering active agents such as therapeutic
10 and/ or Bidp 2slosagerdorm pyd dedesdon pdminisbwtion Dfnthlmpeut@ andfdret s

and sol Lﬁblomtwhcnubstmm t@@%ﬂd)tﬁd, 'h@éthd&& fob Ab§i6L %QE&O&O%'@ - a&ﬁm cal
nmeans i ncguding 5813 & El form,ll atlons Nore rec Vy, of
adnministration t cSHoding FPéP,c’al[g@Gﬁt@Q

- | ocat e i nectensmsites, Mmm&omgumpmymmmbmmme@uvé&d@d oped, these
conpositions/capsules ‘15 providing a gradual release of

t her apeuti c/ bi oactive substance igL r n over varying tine peri ods.
i AR |

Controlle Jg rel ease formul ati ons sertion into the runen of

“rumi nant “afURbes of pthads and Havisss Jor ddminidteringetctive agietth eneti s diepaptas @rl bed
i n, forioemdfoplbioactie RaBsBAbes faU Sal.g %chﬁ]g%z%g ?ﬁ gjradsof tfﬂ%% sfd

pat ents I scl ose sus ease

972 and 5 692 0
i ncl udi n%'%ll M ?’“‘éﬁﬁl‘h PW@P@dOMWWNMPOWM spbt-on
~exci pi ent Qﬂnlﬂamare i nsol ubl e or slowy degradable in runmen fluids so as
to provide controlled rel ease of the active agent over extended periods of

time. USNigle&Bent] %gﬁlﬁﬁ form ation co sed of an active
- agent unlforniynd?strl ute rougr‘ﬁmgflt S 5’[‘1%9{0 le§ edsnted it at e
copol er'EIl @Vp(bcemée@bped;rthwc@:bn@omummmw a

rolled wprd\udmg é rodable in
the runegf . US patent 4, 9%% 419 d| ng oses a %vﬁhgeﬂfl%%etve Bon i n

the rumen of ‘nant ani mal s whi ch provides controlled rel ease of
bIoat controlllng agents therein, conprising a Plurality of osnotic

di spensi fgnielled rlease fdmu@tnpm@oﬂmk&aimeﬂﬁhtmfdﬁegﬂﬂ@ﬁ%ﬁﬁinﬁﬁnﬁ&mals
E: gggg; Z%ﬁls ogﬁt s, t %e%@% 0 ”?h%@ﬁg%{q’ 0833%@32#%?@@@ eased
gradual | § ulphf[ng qd He. 9 Ree322.692 and 4,268497. US patents 5, 720,972 and 5,322,692 .
20 disclose sustained release boluses mc]udmg bioactive agents mcorporated within matrices
formed of excipients which are insoluble or slowly degradable in rumen fluids so as to-
provide controlled release of the active agent over extended periods of time. US patent
4,268,497 discloses a formulation- compnsed of an active agent uniformly distributed
~throughout a sheet of ethylene-vinylacetate copolymer, and which is administered to the
- 25 Tumen of a ruminant in a rolled up form which opens up m the ramen and whlch is slowa'
~erodable in the rumen fluids.

US patent 4,927,419 discloses a device for retention in the rumen of ruminant animals
~ which provides controlled release of bloat-controlling agents therein, comprising a
- plurality of osmotic dispensing devices with varying release pattems generated by
30 biodegradable deposits on the osmotic membrane. On erosion of the biodegradable -
dep031ts the contents of the osmotic device(s) are released gradually into the rumen.

Controlled release dev:ces dcs1gned for retention in the rumen, as described in, for
- example, US patents 5,277,912, 5,562 915, 4,803,076, 4,687,480 and European patent
‘numbers EP 715,847 and 373 »890, and comprising active agent(s) have an added
35 advantage that, generally, a substantlaﬂy constant surface of a slowly erodable




Control | ed rel ease devices designed for retention in the rur@@m 8@06
described in, for example, US patents 5,277,912, 5,562,915, é , 076,

- 4, 687,4%M3£&|r0pean patent nunbers EP 715,847, and 373,890, and
conprising active agent(s) have an added 35 advant age tHRET/AGexMBs2d |y, a
substantially constant surface of a slowy erodable 5 April 2006 WO
03/ 033031 PCT/ AU02/ 01426 2 formul ati on?of an active agent is exposed to
the runen SPTRHIRRONS agsactive meont Heexpossdr i the amaba Mhidsebeas € Bfovidiea 3drkVe

agent i nt @ohsnt FdIERE of {HR": oYyt . inglusion in such devices are al so
described in, for exanple, égg{%%{&e#g%%%rs 5,277,912 and 4, 251, 506. Such

- fornul ati energlly conprise active agent s distributed throughout a
matrix co%&?@f’?ﬂi’s?ﬂ%mﬁ] 19818 sBein devigesaage alse desmibed in,nfor examaples USrsmetdngbl e

agents, sowihesdPAH12 andhos]Hosi r‘ﬂtﬁﬂ%ﬂhﬁﬁ%wﬁf@%@%ﬁ%&m@%&s@ Ge veesgéc% rate

formul.ation in rumen
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constant @#Ridfty ﬁ‘i@g i stration of the stance“to N1 el

| engt hy peri OJSJDI S e‘E"F?’B%.g%W,&W% constant/ sustained administration
of substgpces provided by the prior art conpositions/capsules described
above is Coipastnk/sepsules foramttantivs in fieiramen desxibsd abGRSare | hoPrifte For

“pot ent i alddynihidkhort Of LulbStaRlls - Lo.which target parasites or .

di seasey cs%ggi n(% or ga‘zfﬁbgrrs m@ﬁ%géeﬁ%éﬁ%{@sﬁoﬁﬂ@. ’%@%‘ﬁa sipher of st ance
del i very "2 RE o the mnimakpven lengthyaistiodsiselesired. subst ance i s capabl e of

i nduci ng al tered physiological states in aninmals, and where a prol onging.

of the alHe¥vewrphysonitatl aataisddddnindugiishef sHRASELS A0 Riellhy the pRAE UL L0
“the wel | BRinAg:: il d/ qr _wh t PRt by BRPEOE Bl cal
stat oo | <opniy Rl Suec b shov iciel smamarietsfor slmisisnation oﬁm{mmsﬁgca

doses of Yush #eingsentialivitoxic todhe piiymil(s) egioGHHitY taagk DUASRARH ARESScduling ] B S

as one Olorgmisendi pj at q.one_or . r redefermned tines-after
a si nglf c?\i/e _g%?fgéﬁ;oﬁi g%&%?‘?%n.sﬁ ﬁlbgf"én%s'ﬁﬁgm?‘?l\pgﬁt’%rislﬂlsq often

t her ef &t &2 W“Bgieeﬁfﬂle@fatshb%mmvlemap@bietof ndoving ealigredo pRgfolbEEAD §tdhes in _
~ pr.ovi di ngumale gy Qeherd £ RAGE: .of . runinang ani pal of a

t her apeujy or.. bi »%ilgt Ve ag%%fs)tthg%gee{eggﬁ 95}@0518%1 qu% FFD‘F‘@‘%EP&%H@'S)‘BPT time
after admnirs i R Wsl-heing dmals; andfor wheraeontmoltesl timirtg ofplysiologidaer
obj ect oftateRissdesiredént i on to provide a dosage formfor providing a
controlled release into the rumen of a rum nant ani mal of a therapeuti.c

“and/ or b'rﬁagt isVenGURTE AW'%8ed for a means of delivering doses of pesticidal and/or
20 pl;ysmlog_lcally active substances to animals as one or more discrete épisodés at one or
~more predetermined times after a single convenient administration,

\ Objects of the Invention .

It‘ is. therefore an object of this invention to prcjvide a dosage form fof providiixg a deiasfed
| re}eas§ into the rumen of a ruminant animal of a therapeutic and/or bioactive substance at
25 one or more periods of time after administration of thcrdosage form to the animal.

It 152 fl?rther object of this invention to provide a dosage form for providing a cdnirolled
__Vrelease Into the rumen of a ruminant ammal of a therapeutic and/or bioactive substance
. over an extended perio_d of time, while also providing temporally delayed episodes or
- pulses of release into the ramen of another therapeutic/bioactive substance, ;
20 Disclosure of the Invention
| i3 rhas BOW been found that a dosage form adapted for location in, and retention in the
Tumen of a ruminant animal can be formulated so as to allow delayed release of an active




over an extended period of tinme, while also providing tenpor@hbm;ﬁ@bayed
epi sodes or pulses of release into the runmen of another

t her apeuti c/ bi oacti ve substance. 30 Disclosure of the Invention It has now
been found that. a dosage form adapted for location in, and retention in
the runmen of a rum nant aninmal can bg fornulated so as to all ow del ayed
rel ease of an active 5 Apri| 2006, 3 substance at one or nore predeterm ned
tinmes af tBPSENGHTLANS OF BTeaedsterpined Ayesajisr admipistrasion o6 the dasags form e thes ed
her ei n, tda@mdler m "del ayed” in the context of delivery of an active agent,
relates to one or nore intermttent dosings of an active agent from one or
nore release units included in a single dosage fornifel enent, over an

ext ended As used ipeshh, olek taifit RlelageliTimis kbt o deiberl BEaflRBAGGen RIA tPoR SUb] ect .
As used herein, the term"controlled" in the context of dissolution, and/or
rel ease of "BF %@W@ﬁm drﬁifﬂgﬁo, ap aptiyeagent fromy Ave on moreaiclegse v inglidedrinpe of

di ssol ut isigleafosaga figtinflenicat, @& @kteadbdAfte pefiod@ BfdMadminisBHiont r@IRSRESef Or m over
an extenqed ging{ griod. As used herein, the term "conprising" neans

"i ncl udi ng prit %jg“lly,'but not necessarily solely". Variations of the
word "conprising", such as "conprise" and "conprises", have

correspondin vari ed meani .. used herein, the term"dissolve", and
correspon iuﬁ% }}/Iéeru?’ edem rcﬁ’étroglg@ ‘Pﬁf’éﬁﬁt@’ﬂ of gispqlticgpad/onfelqss pippestive scope

" di si nt egea,atlatend soistandsyaRdig rakesi dReuli®! s¥Bandlod rdeald §iSh a8BReGEt Of the

pr esent %%veggjcw%fthere is provided a_controll ed dosage rel ease el enent
adapt ed 10" b2 TRELPIRE At Be B RF€d in the rumen of a runminant aninal,

said elenent conprising: a) one or nore discrete and predeterm ned anounts
irst . fornulation | east a first active agent,

of at legst. a ,Lconpri sing . at |
said for %ﬁluas?dl %?{elﬁ’e}hﬁgtergbl apY®EsPe H’irggrgolzsl‘%céJ PrficPALlY, fhu pefsnegessaily at e such
that di ssdtlyt.i\emiatidns ediche @brds&iothpriiie, QichMRI ‘Rodpien bad Sfonipris&t, fa9€ Mul ati on
provi des &nqugedwgﬁis de of release of said first active agent into the
runen; bf"0 Fe E4B8%r mi ned amounts of at |east a second
formul ati on adapted to dissolve at a controlled rate in runen fluids;
wherei n sai d .qne. o re..amunts of first fornmulation are provided at one
or nore iﬁ?%%@?%?ﬁﬁﬁg%mlg@%ﬁ?%n@ﬂﬁf?ﬁ?ﬁxWﬁébEW?ﬁgﬁFaFéW5?¢#é°ﬁ6m§%id one or
nor e anpwithis thefr seqpe Gdisinteb@teMihddor@ipofidiie @CeDPlerni®r € del ayed rel eases of at

| east said first active agent into said runen at predeterm ned tines
before, during, after, or any conbi nation thereof, of a predeterm ned

ext endednta firet ageeci dithedeéskitetbeltyonstbd iSReANE o BRIFBHA QLS reRAM element
adapted to be inserted into and retained in the rumen of a ruminant animal, said element
| comprising:

a) one or more discrete and predetermined amounts of at least a first formulation
comprising at least a first active agent, said formulation being adapted to dissolve in rumen
fluids at a rate such that dissolution of each of said one or more amounts of first formulation
provides a pulsed episode of release of said first active agent into the rumen;

b) one or more predetermined amounts of at least a second formulation adapted to
dissolve at a controlled rate in rumen fluids; '

wherein said one or more amounts of first formulation are provided at one or more
predetermined locations within the element relative to said one or more amounts of second
formulation for one or more delayed releases of at least said first active agent into said rumen
at predetermined times before, during, after, or any combination thereof, of a predetermined
extended time period defined by said second formulation; and |

c) optionally, at least a third formulation which dissolves at a third dissolution rate in

o .tumen fluids.




c) optionally, at least a third fornulati on which dissol ves ARhpA JdoRr d
dissolution rate in runen fluids. 5 April 2006 3a In a second aspect of
the present invention, there is provided use of one or nore -discrete and
predeterm ned amounts of a first fornulation and one or nore predeterm ned
anounts of a second fornulation for 3zhe manufacture of a prel oaded
controll ed dosage rel ease el enent. adapted to be inserted into the runmen of
a runmina aé?ﬁoﬂgfs}’e%gtﬁ‘é?ﬁs?hmﬁmﬂ%é@ée i Peidad useof ongeps rosnpliscestenndi ver sai d
first actprstetcagited arhdmishea FiRANEktR ahdl Bhd B HordtbdBitminBd Andiglsaygd manner
at one or_nor. redeterpined tinmes after insertion of said dosage el enent
into the Se?%ﬂr@?&ﬂﬁ“?%ér MaRacturs of gpreloaded confrolleddogageirslease elementl ati on
conpr i sesdated to a8 insartelliirits the AGhdn\6F 2 AGERAnt adREl, vhersitl ARl BELagelerttinfROl VE I N
runen fluid t e such . that ditgsol utign of each of said one or nore

t a.ra
amount s oafiap%?‘f}?g‘f TELPHLITERACHTT 8 {a Hewmen gt sEdnsahinipldn pielaved ease of said
first actmangeragentior mdteprédefrhinb®iithes a8 OindHichad chid &R RATHLatd On adapt ed
to dissolyve at&‘f\ con%gllﬁd rate in runmen fluids; erein said one or nore
amount s SFIF] §L4h° 8P AAWBERING o brovi ded at one or more predet er ni ned
1 ocations w th)mid fiet fetn@i@ioh corBpritbd o abtQ fEfia6liveAgen® andRla8apBdRsiNt S of second
f or mul at id%goﬂ‘,é).r one or (rar??re del a eg]iirel eases of at |east said first active
agent int’6 54l d Ml s% @ Bfcaych Bt isslntion aheachiob sad enc g meresouss oEr | or any
conbi nat ifiost farmelatiaf provifiesa polsetigisedadieease 6RaRITQActiveBerP Biid Men@ehi ned by
sai d secqond formnul ati on. An enbodi nent may be a control |l ed dosage rel ease
el enent adapted to be inserted into and retained in the runen of a
rumnant ani maj saidsecarddoraulation alaped ayrRdolveheasasolel rad inl@astidasf 1 1 st
active agent iwrllltro. t hﬁ runen within %iﬁg%ﬂended time period, the elenment -
conprising: a) one Bf Rodnyf sptse PPRREATPREEeLH BIFATINSE at | east a
ii r st | f opredéteriied locxgﬂmmméﬁim&d@émdnfﬁia&iyé i%QaiHioEﬁ&rf nla&é gM&JI@Qﬁ Bdcond he Hth
ormul at i.on i_ng adapte ssolve, in ru uids at a rate such that
di ssol ut if%'ﬁluféﬁo %&?Peo‘f Hioﬁee&eg’ﬁ‘é‘lr a%?@tgeﬂﬁﬁgg 5“6‘?“11"? f8ept iptg s FEigion
provi des atprefearthined tipesl l ek, dwimgpaer, of adyedoadsatied thérbs, dfialpsdde@Glihae agent
into the_ru 'imgnd.g) ﬁlgegbor jor e ed?t_erm' ned amounts of at |east a

ReTied gt Y grid deenddpr

n
extended h
second fornmu a%lo Oy controlled rate in rumen

“fluids; wherein the one or nore anounts of first fornulation are provided

at one or,_npre.predeterm ned. |l pcations within the elenent relative to the
one or m%gmé%ﬁﬁﬁénagg egg%tgrﬁge FHRGFEEIsD Fema adnpted i keigterted tasmd

faci | it atetnedén the eunyen@f a Amnifdt inh@aldGek or MbredcByRIFEIBIsed FhElet 2 iRt €ase of an
ac_ti ve agcgigta At.one. or rmf@ndel aé/ d tine periods as short or pyl sed -

epi sodes™dur FFTG Bl NRPEn FEGn R &] figgperisg. theyglergent comrisiiged ti ne peri od",
peri ods of seseslordays distreRDumb hSedetermined amounts of at least a first formulation

comprising at least the first active agent, the formulation being adapted to dissolve in rumen

)-1

fluids at a rate such that dissolution of each of the one or more amounts of first formulation
provides a short or pulsed episode of release of the first active agent into the rumen; and

b) one or more predetermined amounts of at least a second formulation adapted to
dissolve at a controlled rate in rumen fluids; wherein the one or more amounts of first
formulation are provided at one or more predetermined locations within the element relative

to the one or more amounts of second formulation.

- Such a dosage element facilitates delivery of an active agent, or a greater rate of release c;f an
active agent, at one or more delayed time periods as short or pulsed episodes during an
extended time period. By way of “extended time period”, periods of several days to months,
more typically several weeks to months, and even more typically a plurality of months, for
_exa:mple 90 to 100 days is intended. '




nore typically several weeks to nonths, and even nore typicqgg%,a géurality
of nonths, for exanple 90 to 100 days is intended. 5 April . g 8 For
exanple, the first formulation may | eave the device as one or nore pul ses
in a mtter of seconds to mnutes, such as would be achi eved by an
effervescent or rapidly 5 April 2006 3¢0 03/ 033031 PCT/ AU02/ 01426 4
disintegrating fornulation, or as short episodes of a matter of mnutes to
hours depending on the pbarmaco-kinetic profile that is thought nost

desi r abl &of etaniplee tha Girdt Y@maBESt may YR Gebidwoe a8 On@EOHRE pRbestil § nHAGAR,
controll ed dissol.ution fornmnu ﬂtioﬂ@ﬁ% tects the first del ayed rel ease

f or mul at SEFRETE RIRLS VR & ¥ %EB Penssenborgenidl® by rumen fluids 5
for a Pre-determ ned amount of time, until dissolution of this anmount of
second formulation has occurred. However, dosage el enments may be desired
where the first active agent can al so be provided as an initial
non-del ayed pul se i mediately on admnistration of the elenent to the
animal. This can be achieved by having, for exanple, a discrete |ayer or
tablet of the first fornmulation |ocated at. the dissolution front of the

10 dosage elenent. In a preferred aspect, the second, controlled

di ssolution fornulation conprises at | east a second active agent, whereby
the second active agent is released into the. rumen of a rumnant at a
controlled rate over an extended tine period with one or nore intermttent
del ayed short or pul sed episodes of release into the runen of the first
active agent. 15 In order to provide substantially uninterrupted rel ease of
a second active agent, the second active agent may be included in both
formul ations, or the first, delayed release fornulation may be provided:in
a sufficiently small amount, or as a sufficiently rapidly dissolving
formul.ation, such that rel ease of the second active agent is interrupted
for only a short tinme period. 20 Alternatively, or as well, the first and
second formnul ati ons both conprise. the first active agent, whereby the
first active :agent is released into the runen of a rumnant at a
controlled rate over an extended tine period, with one or nore intermttent

~del ayed short or pul sed epi sodes of release into the runen of the first

active agent at an increased rate. According to a preferred aspect, the
first, delayed release fornulation dissolves rapidly in 25 runmen fluids to
provi de the one or nore del ayed rel eases as pul ses. Preferred dosage

elements will provide a substantially continuous rel ease of the second




and/or first active agent over a period of 90 to 100 days, %2"”"@55 or nore
short or pulsed episodes of release of the first active ag ﬁf)" ng this.
peri od. Advant ageously, the el enent conprises a hollow vessel having-a

di schar YO Bf#é¥hg at one 30 end and being general |y cl GadAGIR/O142%6 Ot her
end and containing therein the first and second fornulations in a

predet erm ned order progressing fromth& discharge end to the cl osed end,

and wher edmmégetﬁlgemerﬁ@eerar Shot sbdeyoeheeﬁeeo h%%eh g
di scharge . in en for %ab%on dr ssol ves m a eadr ng t ol?
formul ati On &t %ﬁli‘% B‘e‘rﬁ G gro ApEepsht mogh ﬂﬁ%‘?SMOSthWY"e‘F&e@H vessel s

for containing the at |east fast and second formul ati ons are controll ed
- rel ease caypicillysan GRGajt oﬂrthehecﬁmd, bdit&ﬁﬂl&a&drﬂsﬁhﬂoﬁﬂ‘@nﬁ&lﬁﬁéh protdchethkifitgst ock.

Exanpl es I S f oun ra i an _Pat ent 650
TaP ) Kol iR SRR Fiml Binobie thosit efbitle, ol uids
Aust raI |5af?f F%tlé@rﬂetbbnma? 25@6unt f of the,)runhlﬁqhsrd]utﬁml%Zthﬁﬂdnmt @fieskebad El 1

Lill 9

alssr énggdﬁc’gﬁgﬁ?ﬁm‘aﬁ IH&unP tcgkpan %gggr#ﬁééeé% '%'gjpgl\%:m g’é’f 39%:? ﬁﬁsﬁl ed
on. 7. DetB¥BABeigoan &lﬁd hesprgwdddtar Elrlnmalllqonaidb}@dnpdety)lmnﬁdmdyem such
as ORGCs aadenifieahtsnest tﬁ@el%eﬁﬁb%@ﬁrﬂma[‘ tHhS cﬁﬁ‘ﬂ?ﬁl'fh?%\{)eﬁ Iﬁ*ﬁ%ﬁgfbr%&‘d " fe for

ext ended ﬂ?g'& g of t for exar}p peri ods

admi ni st € layeg ‘c‘,ra rglation loseted rat rtbmdrrenhmorrrf@nt:eﬁshe e may
be adapwelbsage edethéntany si zed rum_ nant speeies. According. to a preferred .
aspect the first and second formulations are prepared in separately

tabl ettedyf 0 re table he f as dela ed reI

formulation "& ge@@e%g‘%%ogg‘ %(F’gr h}f’a @ﬁ%ﬁf&m"ﬁ Eﬁf‘d’c i on

f or mul at |56?Pn§r@ﬁr§e§rg@mtomérdmbw th6 sacord miemeeagenhmdred)eaded vatthe ﬂurhh@ oflaement’
for exam@indht & echtfoYibd t esUsh 88 ; ..1he

f or mul at 'do?aﬁ | nc h%ge ?:%ré)su e%'pgﬁéﬁred %?ﬁg mal n a%'r%e‘{’m "I?tf’%glgg ered
tabl ets; eBtpiw,ofrelsnsstinto the rumencofifbe Semtectivesigents. - Accor di ng
to another preferred aspect the second, controlled dissolution formulation

i s tabt & onkér tnprovide sibstaitialldehitac eimw §8bad | héﬁ‘ve' e%ﬂﬁ%eeones a

super fi ciy, on.a, 20 t econd,formul ati on erein one or
nore tabl gt%sé I%é&gr BV uPs Hn?]ﬁa IIPSI) 'i‘f g‘r‘m&’ﬁ%n O‘én@eoﬁEs Flayet aeleassl ets
~ conpri seéf_’ré‘ﬂﬂ%tm mey be proviidedrin atsiffivicatlonmalingmounosSort a@ﬂ@dﬁibknﬂy rapidly =
P oae) L Tsneting @hudbidd shol B FAATEBE m ML dofye bl Slntatn B °fﬁ§”gl§2§ﬁ3
~control | & ‘E}FE‘@’&IHTFF’@n formulation is 96 tabletted and a shal |l ow well s
formed fn a tabl et of the second formul ati on and the first, : L

20 Alternatively, or as well, the first and second forrnulatrons both comprise. the first active
agent, whereby the first active -agent is released into the rumen of a ruminant at a
controfled rate over an extended time period, with orie or more intermittent delayed short

- orpulsed episodes of reIease into the rumen of the first active agent et an increased rete

Accordmg toa preferred aspect, the ﬁmt, delayed release formulation drssolves raprdly in-
25 rumen fluids to provide the one or more delayed releases as pulses.

~ Preferred dosage elements will provide a substantially contmuous release of the second
and/or first active agent over a period of 90 to 100 days, with one or more short or pulsed
eprsodes of release of the first active agent during this period.

Advantageously, the element comprises a hollow vessel having a drscharge openmg at one

30 end and being genera.lly closed at the other end and containing therein the first and second

formulations in & predetermined order progressing from the discharge end to the closed

- end, and wherein the formulations are urged by biasing means towards the dlscharge
Opemug when formulation disselves from a leadmg front of a formulation at the opemng |




del- -ayed. rel ease fornul ation i's i nI ayed into the.shallow welk ﬁ% @herel A
orre or WSHBH3W3b| et's inlayed with the first fornul ation. and gne or More.
tablets conprised of the second formulation' alone are positi oned in a
predeterm ned order within the eI errent swhich is typi-cally an open-ended

. vessel sumfmdlﬁessgg}

formul atiggs are or/ at % n a uni tWo%%O%&;?”“ &L g%e&gﬁgﬁ%re

i ncl usi'ons %se é’éﬂ#@ﬁ@%@tq@pm@ﬂwmdsmka&mwgf the
" second, cﬁntabhldamw mﬁ?wtfmma #0A WetlaBhh PBtendRb, Bﬂ?ﬁ‘f\%ﬁfeﬁ%di mg

t he ete st at;&rdtorrmlatlon ich d so ves at a
“third di ssolﬂ%%o%ﬁ nmaay)d Patentdle, 612526 (Wedoni

PCT/ AU0Z1A%220d @ssigtied . tprmslamty anammpaay), tﬂmntmaw zwsm ﬁR:HhﬁdS

in Q?Lh?%”f“l&%ﬁ%%%ﬁa@&ﬁ@? o PSR oSSR ﬁééf‘gi#@le&" A0
adni ni st r]é amd@ﬁgmdtocﬂhbﬂly@nﬂ&uﬁpmy) contai ning said active

agenht, said rret hod conpri sing adm ni stering to .said animal a controlled

'Sfii?ﬁeédlmm‘ﬁ;“wa‘??%%@n‘éﬂ? &F%E?%?t i or&b ofHop e e °°

infested staté nfor gxamale peaiods bpladgum&te@dltﬂ
“rumi nai@ caiile, eﬂmprmn amy otiedliraginaat,t hﬂw ﬁ;[e| 2R ng

anmount Oi-mﬁﬂl ctive against sai d | seasel/ i nfested state 'S reI eased
into the.runen e animal at one or nore 10 del ayed tinme periods: As

~used heregin the term"treatnent, .prophylaxis or both", refers t-o any and
al |l “uses ding. toe gre pyefemmat! @spept dlvee ffrstaant semﬂdf@mulaﬂoﬁst@d

synpt OWBSBpm‘atajr Biglatled V0bne of the8%nted 5F ﬁlr %lg g% YEer i

progr essj,on. o rseasg?ﬂfgest at i on or %b[?'tée €p WB‘%‘I &‘Hl any

way what soe\Pé"r mqrﬁ M%mmgom&rmu&ﬂmmmsnEnadm 15 to

- inf est‘étﬂvmdbmﬁinéd ora&dﬁﬂhnﬁﬂfe%{ Sf&%am%@v?ﬁﬁfgtm&gb an eTOV' des
i

arretho erln |oIo sta
_conpri si ngl adm r%] 5%% it-‘d@I‘é‘Pﬁlﬂﬁs wathy e mepin fabigte
‘i nvent i JHWt-kiptered taplets, cﬁhdrefomms&ﬁ’camﬂuxttaﬂéts,%r%?&caﬁw&s' n the control

~:of-the phy5|ol ogy of a ruminant is Teleased into the runen of the ani nal

-.?Le"Bﬁy“" 2 1 S waﬁw%ﬁﬁ&ﬁ%@ Ggh TG i ng

"< of. physi S‘S%c thgekinst delayed release dommulstiarhisaiogined o mpe:ﬁpiabla ol a.
adni n%‘taﬁﬁlﬁflsec%d%ﬁra HBROES el oBISr brelab ek 1dyRila Shich e 2™

hysi ol
phy _ ?&ﬁlﬁaho one or more tablets comprised of the secand formulauon alone are

. positioned in a predetermined order within the element, Wlnch is typlcally an ope.n-ended
- vessel such asaCRC, )

Aecording o anothier preforred aspecl, the second,- controfled dissolution formulation is-
- tabletted and a sha]low well is formcd in-a tablet of the second founulatwn and the first,
.dclayed release formulaton is inlayed into the shaliaw well,-and whemn olie. or more
o tablets inlayed with the first formulation and one or more tablets comprised of the second:”
- formulation alone are positioned in a predeted order mﬂnn the element, which is
. typically an Open-ended vessel sach asaCRC,

Another embodiment may be the first and sccond formulations are incorporated in a unttary
form comprising one or more inclusions of the first, delayed release formulation within a

body of the second, controlled dissolution formulation.

Yet another embodiment may be the element may compnse at least a third formulation which

dissolves at a third dissolution rate in rumen ﬂulds
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growth rates through, for exanple, admnistration of agent 55\pdahpioognhance

the food conversion efficiency of an animal. 25 An "effective anount”, as -
- referregyd e85 N, i ncludes a non-toxic therapeuti c/pro lactic_ amount

of an active agent to provide the desired effect. The ° e?@’éép?w 2ount

will vary from subject to subject depegdl ng on one or nore of .a nunber of

factors an n&}g\?ﬁg for exanple, the particular agent being adm nistered, the

type and/ 1t inyensonfurtberdirevides a methed for delivedng nhicastrefisesctiveiaggnt.
treated, Uhehowin@ilof Aaminki HERAAk AR Anfl ét%%ﬁoétxgé’r%?fég and Jshe

node of agmi ni ratlon For any. given case, an ap
armount " ngkyn drinistEatiopyto spid asimak off ﬁ&ﬂl;ﬂpgkltlblll contanimg said aoSvenggentl y
“routine emrie:nethiﬁﬂlb@lh ﬂﬁng ﬂﬁ&st&ﬁfg@ﬂ%ﬁﬁ%ﬂnﬁﬂ ?éﬂifo?leh%ogﬁ/ a% SelbREntTBNY

known acgl .l for éxanple, manufacturers ogues, "t he
i nternet, é@l@%g ﬁ’f "ﬁ‘aﬂ’gls and patent literature, including effective

-anmount s for adm ni st rat ion to target animals. 5 April 2006 WD 03/033031

" PCT/ AU02/ Ghe Jevertiomylsd patvides a'méthed fir\tee asattht, pf@ih@faﬁust&m arPuieall
active agepnst al Qb one:.or e n efollovmng
recessi on/ educttlic?%t?nnﬁthe ex%gnatm%#l ?WE&'&%#‘W& aid THRITENE BB of
di sease/ i RCBERhATerdige det the dnventiony wheicby: ameﬂ'sﬁiveonn@lintdtbisﬁﬁ&géﬂtrﬁ&ﬁéat i on
growt h ora@im@ﬁgsdl%se/méye@ § | I i ef of

~di seasel/ - @flest rrpose& dé‘?%clgn?@ siﬁ?osﬁ/ r%’?rﬂg'?%ﬁgﬁ qnf’f‘)é ¥t he
ani mal fa se. Further, effectlve amount " refers to an anount’
of active agent suff|C| ent toresult in one or nore or the foll ow ng:

suppr essi As usdd I&:raln)tﬁe wragteaineat/ 9 h§}&§cﬂ: FHRAPS Hfbi.% to &y b Ph Q5ks Wik

physi ol 0gj é{ such, as,.0estr Us: etectable alteration in the

net abol i sm 0 FERETt & firased ‘Efe‘t"é"éf Fiate; ‘Pfc?)@%Pé‘émanOTgP@WSff Bteyenind/ or
f ood conv}@f-‘@q’fofpt@ﬁf aud/enteyerso thepropressioh asft ditdase/Riféseitidhi @Mothér ﬁﬂlfe%ﬂ:ﬂ@u'[ in

at | east @ﬁﬁ;té}”ﬁﬁ %P% A e,nt whi ¢ din

dosage el enents e aPS\’%/HeE‘#ta?%en i !n[chi!s(%a d CQ&W@%R@WEE%W% © als |
sui t abl 8 PR eﬂ?‘é?nﬁlﬂﬁ?‘iﬂ S0¢l/gE gterpargsitesy . um nant animal . Preferred are those
whi ch are desirably admi nistrable directly into the runen. Active agents

pref erredI'lfeanvdRio&Mﬁﬂhé redas: fiﬁb’thb@fo?%ht%ﬁﬁ al_or
15 synth ah A S orrqj co oaun sgl\glth orgnglr?éwl ke a{l¥ta€b§to!f¥ g{gg{eptlde

anti bi otics, ;6))6 aﬁ% g AAms tp said uginant jan e aﬁ@éﬁhpgto mwnﬁom i cs,
ect opar ad¥herelyden effsctiver aheynt axfchn wgehaﬁbﬂilﬁc uﬁﬂiﬁmhﬁ%l Qf tﬁé’?ﬁ?ﬂ@l‘é etpbl e

f f or mgli@td t t I ti
hor monesor et is AAERHE LD du b o b el a P defiSedine Benacdo”

' progesteroneeglgd Qest rogen anal ogs; i ncl ud| ng oestrenols, oestradiols and
mel eng&% #y5Jysed herein the term "altering the physmloglcal status”, refers to, for example: control

of the timing of physmiogtcal events, such as oestrus through, for example, administration -
of sex hormones or analogs; or alteration of the normal physiology of an animal; such as

growth rates through, for example, adxmmstrahon of agents whlch enhance the food
conversmn eﬂ’imency of an animal. |

25 An “effective amount”, as referred to herein, includes 2 non-toxic therapeﬁtlcfprophylactlc' )
amount of an active agent to provide the desired effect. The “effective amount” will vary
from subject to sub_]ect depending on one or more of a number of factors amongst, for

. example, the paztncular agent being administered, the type and/or seventy of a condition |
being treated, the species being treated, the weight, age and general condition of the .
- 30 subject and the mode of administration. For any given case, an -appropriate “effective
amount” may be detem:mcd by one of ordinary skill in the art using only rouune
ex;:enmentahon Also, extensive literature is available for many known active agents
through, for example, manufacturers’ catalogues, the internet, scientific journals andr
patent literature, including effective amounts for admlmstratlon to target animals, |




_acetate. Exanples of glycopeptide antibiotics are actaplani mAgyopss cin,
A35512, AA77, ristocetin, vanconycin, and related gl ycopeptides. Exanples

of ant h&Y@PHeIH are ant | nony, nacrocycl ic lactones incl pgirA@ep@sdect i ns

and 25 m | benycins, benzim dazol es, azol es including niridazole and

| m dazot hi azol es,. potassiumtartrate, l:rephenl um hydroxy napht hoate,

bi t hi onol ,Typldad  OQEeO18y Y. .banazi ne citrate

hexyl resor g?nol v ﬁycanteh%i?l%mnfgié&ﬁgﬁg 9 %%g&{l ogﬁaézh cﬁ‘fﬁfﬁ’ go résult in

ni cl osani GBS OhiAIE 95 ithe fliowring éecqsylpahc@cupmmaheegxtmtrw mldwaaspmmm

qui nacri nmlhbﬂbﬁajfldigdag@mfe%wdag &prjgle Letrachl.oro
phenot hi aﬁ"ﬁ'ﬁﬁ 30 _hexachl or oet haneW%rﬁ&%p Psul 5 %‘i% “@Pg%{“@

preferred e TnPTBFSSIon, preveation of g @@F@@f%mﬂdazdldﬂ efz disems¢/irfestation-
macr ocyc$ imposed disemforbuad prasngation th%ﬁhbﬁﬁﬂag%&%ég{&% | ude
en

t hi abendazol e, tricl abendazol e, al bendazol e zol e, énbendaiole .
nmebendazo £ ol e endazol e r active derivatives thereof.
.5 April Zgg%h% eg%)q i“‘“g‘;d‘?% §°P stiyggent syfficientteisaltimpne ol es

i ncl ude ltemlﬁfes@tbcp Tolboweng: mbprte@s’oxaefay;ﬁ ﬁbgl\ﬁﬂté‘)éﬁﬁsuch{'@rog%lfs gaﬁq,naﬁ@ﬁlty,
macrocycl pfa b cte I cQnsi sting of Jvernectin
(22,23-dih d? %@?%ml nn%?dc eaécq%ls%'éﬁ % ﬁ&% qration jiy theametabph Sa’v‘éﬂ#ﬂactl n
- Ada, 5 av fYch %dﬁtecé@bl@rmaswnﬁaawﬂam ami/or fmoazbnvamaﬁ Imi‘diéﬂ&?r |
aver nects deéivle it es PRIy Bty o MloB SHATIBBPRIuAY S0 LY eal Ty, the

macrocyclic lactone of the f aspect o
~ fromthe of , co unds. related to the naturally occurring avernectins
above butﬂévﬁ@l cHERE ¥ ﬁ@ﬁd?%be e Hbﬂ@Sd@Bgﬁs ?liemetswfdﬂlhenvenhbhamludaeany

i sopr opyI acHve a8int sdrielbistsyitale Gotsral ABniKekr

appl i cat i 196 Wi I?F%‘]E%?m&a@rlg% Sgl, apg;?’(ﬁ@ﬁf 17?#@@@%%?%%5&6?32 |

Al'so typically, ®Bst aspect of the
i nvention é’(YF i ncl ude noxi dectin (and derivatives disclosed in EP

259779A) ,AGCAseRts iprelamed for deuyed ofeass niajelscsoldtell fom Gkl A4R3HRiural or

e SSEWSE:S”‘BGWA';W CHARS o collpb D SR HoRGHENRS i %62%‘” peglie fibiotis,
U83, 950, é’gl% tibigticss Fepaetitiontng {egatscmthbelthintreseetapoaiiolies, mivargls,emdof an

ect opar ayltammsde are organophosphates and carbarnates, nacrocyclic
| act ones, including avernectimand il berryC| ns as described above,

cl osant elg; 0, | Rproni m rid, fluazurgon, cyronazine,
trifl unmug ¢ gaﬁBlrdeét?ﬂu e‘;ndzur%lﬂable b {051 uI%uB according to the present invention

u ¢ orally active hormones or hormone-hke substances such as anabolic steroids and

- 20 progesterone and oestrogen 31131038, including oestrenols, oestradlols and melengestrol
acetate ,

D

4)

- Examples of glycopephde antibiotics are actaplamn, avoparcm, A355 12 Ad477, nstoce‘un,
vancomyecin, and related glycopeptides.

: Examples of anthelmintics are antlmony, macrocyclic lactones including avermectins and

25 milbemycins, benz1m1dazoles, azoles including niridazole and imidazothiazoles, -
| potassium tartrate, bephemum hydroxy naphthoate, bithionol, chloroqume, dwhlorophen,
- diethylcarbamazine citrate, hexylresorcinol, hycanthone mesylate, lucanthone
hydrochlonde, niclosamide, piperazine citrate, pyrantel pamoate, pyrvinium pamoate
quinacrine hydrochloride,  stibocaptate, stibophen, tetrachloroethylene, phenothiazine,

30 hexachloroethane, or carbon disulphide. Especially preferred anthclmmtlcs are
benz:mjdazoles mdazothiazoles and macrocychc lactones |

Examples of suitable benzlmxdazoles include ﬂnabendazole tnclabendazole a.lbendazole

cambendazole, fenbendazole, mebendazole, oxfendazole or oxxbendazole or active
derivatives thereof




A particularly preferred active agent for del ayed rel ease i?,\ip}/;péd%cti n,
‘and a single 20 delayed release of ivernectin will typically provide

betmeen“qp@ﬂ}faogl% to 1.0 ng ivernectin per kg ani mal weight, nore -
typically 0.17t0o 0.5 ng ivernmectin per kg ani mal wei ghtPCTAP2(426
typically about 0.2 to about 0.3ng iverpectin per kg ani mal weight. For.
beef cattLge, d]gilfayed.rel ease epi sodes o ivermectin are typically provided
at i-ntervaK&TPIgs ofbwiieblee thiszslashinclude ferafisolapllgvantisalt Yordamive BaivaSivbs Y
cattle, atheiedgl e del ayed rel ease 25 episode would be preferred at, for
exanpl e, ten days after adm nistration of the dosage el enent to the aninmal,
so as to gvercone the Iongﬁcglk wi t hol ding period. Further pulses . for

ﬁ/gi ry cat t YRSy mserqsyeli _ncdleap?rseﬂieggdcfmmrt_he@rb@ e;_eﬁ%stajtgdof Ne%ﬁtg‘gﬁnd of a

Xi mum . StJ pyl at. y, given jurisdiction. Active

agent's prﬂgf2 %Ir?' %@#%dr%%%%t%floﬁ' e@esf”éﬁeg]aél}é %t t‘}@’ rAbREISCRe AvesTaeEtini ohliat | ME

- peri ods 5§ B0rmeryinbd ;5 ehesinectid A iaQ@tﬁ%ﬁﬁeﬁzé%nﬂéctHP@’ft Efé | Q4 otics
"pol’y

or carboxylic i.onophores. Preferably the 10nophore 1s e ekl
~‘anti bi ot ?%.e CRB%)% @éw¢m@mﬁ@33®éqmmm/mma@cﬁc 1aheriecof the fagent

_ for cont raspdct BfRE SRRB LA Qn e Hﬂ&f' n i onophore, advant ageously the
~ formul at iag% glkyl It al so ggﬁt%?nﬁkas‘{lorm g'lTOﬁ’s R 3‘88‘?’?}’%‘&"5#@%&@% he
elcc

| i vest oc gy uBing anetneidin abeve biit wiel Baieungrobp A0 BRI ESbSHGEntather
" MONEeNsi N g \V; ef f &l en: f production in grow ng rumnants. 5 Part
of this prdc?gglgt?‘%‘Sr\rgéflfée‘{:{sﬁésﬁﬁ‘%ﬁg?ﬁf&}ﬂsbaﬁ &8 *% '@ Ewopeanopatent apphisatidnsnct i on
| eadi nd® 031473ds 284176100308 14501831 7148)S0335 581 ORIOP3LGs e _Aﬁ&# %g%i%&rﬁcﬁeat e,
enr u

and to- an..j ase in the. apparent whol e-body retention o

Ander son?‘%&,&’% *%‘Pt ?fe e B’(%taéﬂ’ﬁ% o€ thg inventipm an yinchivWmenidediino@aad D. C.
(1983) Véervatives \didgeszed Cin 313325@9;? h g\ﬁg] t bven sqdiu nensin
as ajcocgrﬁiflﬁéat had significant flﬁ’h?g eretcg u@gﬁo@miﬁﬁsﬁgg én
activity 1B selampdiy eprinomectimn niilhetnyoin énetadihg dndlbb@sein gimte, Of | ow
sel eni uMnilBeRGER i on. . B of .pol yet her  antibiotics which can be _
enpl oyed i ncl gqle l?h Aé@%‘r"@@%ﬁiﬁ“‘i I’\tg aﬂéﬁ)lggfﬁ 8%@&@%%%3&50,360) and -

m cr ootSyRfmadestinsTdescribed it BRNA00664)sed by conprising a multiplicity of
cyclic ethers in their structures. The class is reviewed in Kirk-Qhmer: -is
Encycl opEgtinapled JEN&VieE hnal oay, Vol.. 3. Third, Edi,ti on (John W)ley &
Sons, 1978) ° Page 47 g’ka%g%‘@mu %%,K?fﬁ%‘?@hﬂw%mm% dracegryslical
Technol 0§y, FelPlsng-gyarmectitsdindimilbepiioins agidesoribed Sbose, clRQ@}], splagad306 et

seq. ; ' i nipiomihamiRefap# flurzMRdi &b a@@ I 0_( Academ c Press,
N. Y. 1878), page 246 efd’ seq. ; agr?g T ,%@%ﬁoﬁ%rﬂgﬁu Re 15 (El sevier

Scientifg CpaE-’&@HléﬁJ‘ 'ppecferggd ’acgi\lvethe%]%Gg% ’deﬁ?gde réllga8$eeits -,xzsveegﬂncétin, and a single
] 20 t:lelayed release of ivermectin will typically prdvidé .'between about 0.05 to 1.0- mg
ivermectin per kg ammal weight, more typically 0.1 {0 0.5 mg ivermectin per kg animal

weight, and more typically about 0.2 to-about 0.3mg ivermectin per kg animal weight. |

For beef cattle, delayed release episodes of ivermectin are typically provided at intervals
oflabout ten to thirty, pieferably thirty days. For dairy cattle, a single delayed miease‘
25 ep1sode would be preferred at, for example, ten days after administration of the dosage |
clement to the animal, so as to overcome the long mitk uv_ithoiding period. - Further pulses
" for dairy cattle may be possible, depending on the existence and threshold of a Maximum
- Residue Limit as stipulated by any given jurisdiction. o

Active agents preferred for controlled release into the rumen over extended time péﬂods

.30 may be selectedl.ﬁ'om ionophores such as polyether antibiotics or carboxylic jonophores.
Preferably the ionophore is a polyether antibiotic. | |




20 Representatives of the polyether antibiotics to be enpl oy5elgpm%béjde
rum nal propionate enhancers such as nonensin (including one or "a
conbi nawdis/afo3t he various factors A .B,, and C,  and thecplakedmiaseet al
“sal'ts, for instance nonensin sodium and the various esters thereof),
I ononycin, | aidl onyci n, nigericin, grisorixin, dianenycia, naduranicin,

- sendur am GVHkre a&l@ |
| ononycin, 2s gﬁt | b| otic géd ré%gg#?%% rﬂtsngﬁ{§l4 aw%?nﬁpchoiﬁtq%ﬁngﬁegﬂ%&glﬁ

. Conpound Xormylaion sillelse s nﬁama|fambﬁ@elenwmapmumlaAy viheréthe Mivesioak azes

i ndi vi duabhyand(aEﬁMeﬁtllﬁléaeﬁlgﬁpl nations thereof), nutalonycin, K41,
i sol asal ocid A lysocellin, tetronasin, and antibiotics X- 14766A A23187
and A3288f0 {lef errgd pol yet her anti biotics include nonensin, narasin,
| asal oci d, PEBPRL PR s mogensn Improge thefigiency, ofprodetioniin gravangumnants.

-~ di anenyci Rart aﬁdnsapmeluctaid STSRDOANSE Mirithdde®l dlierdtRnafQthidn ARG Had@Hyci n.

An especi r red ol er for c nt.rolled rel ease accordingto this
i nventi onmlcge)ése%ol%ens propogn (H\érﬁ){h %‘t’aé‘f’ hYFSE:Ha‘f‘itPt?’h@‘ Bpfitbirsrrash Inoker eed

utilisati ®parest Wh@immmfsrete(mem oEJsSemEmt eAnd&ieon, 2. BIBV&Lt), S.,ASat Ii: lyerei n,

ponenst g, WASP, &doenikal PHE. Ak 9oBiARY Herl09 130 HORIGE oven
nonensi n E¥eikfediam monensin 45 wasseidiostat hed sigatiganthehightregluBtiercaeroxiddse

amount of adtioitp A ahéir 4e@hlbol EANR ik BehBET W Pééﬁlué%
preferabl ggn%&bo 50wt % based on the total ggm?%?%:{swge?ru? I{)l on ypically
a nonensin 3L ge will range from about 100 to about 500 ng nonensin per
head of cattle per day, depending on the weight of the animal. Preferably

about 150E%agriles ofpcdpathet antibiotey whith @an bh%m' iffluga ok pRtindedsy thean 200

v e of 200, and
oo to ?ﬁ'ﬁ‘t‘%ﬁ ofRlls s ot BibSondlaly P u&mq?%%dgbf sompgsingza’
pref er abl§ Pi?@ of ¢ycligy %@ﬁ@m%h@mf%n@asmmm@I in\Kirie Dtfpmer: kg

- ani mal 15 EncyElogdilia BEChERYaf wchﬁﬁbﬁ &0l 3 TR iR (?] f.l% ﬁg&%ﬁﬂ?%?@

| udi | |
L 40 51 Ko Tner. o i S GhmmernTestyiomy oL, JoFewlum
~ broni de, Editiem (JotmsWilky de Soas)| Eﬂmueﬂagesﬂmeﬂa.ie@ i‘noﬂmﬁmmkb&rts EVYAY

sel enat e bar| um sel epate 1 s
- prefer ab Cm ?Eiuhﬁesl? gﬂaﬁ |%ﬁss &?GL@ ARt éﬁ%uﬁ‘fde J g\t&’ 8% um
used in BWHEH @W"F@ﬁg@gﬁﬁml@h@lﬁ G, H\M 019‘78))@&5!3488&1?&] total anmount

of forrrul atl on, and typically the rate of release of seleniuminto the
runen wh Rephserfiatives F he PR/t bfiftioRA to Wmﬂ%yé@ﬂcﬂ;d%%ﬂ%ﬂf PrépibaRa
L ve 19 ht PehndR¥s such as monensin (mcludmg one or a combination of the various factors A, B,
and C, and the alkali metal salts, for instance monensin sodmm and the various esters
thereof), 1onomycm, Ialdiomycm, nigericin, grisorixin, dlanemycm, - maduramicin,
semduramcm, Compound 51,532, Ienorcmycm, salmomycm, narasin, lonomycin,
25 antibiotic X206, alborixin, septamycin, antibiotic A204, Compound 47,224, etheromycin,
~ lasalocid (factors A, B, C, D, and E, mdmdually or various combinations thereof),

mutalomycin, K41, isolasalocid A, lysoce]lm, tetronasin, and antlbzot:cs X-14766A,
‘A23187 and A32887

Preferred polyether antiblotlcs mclude monensm, narasm, Iasalomd, salinomycin, A-204

30 lonomycm, X-206, mgencm, and dlanemycm, and espec1ally monensin, narasin, lasalocxd
. and sahnomycm ' :

An especially preferred pol}fethf_:r for controlled release according to this invention is
monensin, a compound widely used in the improvement of feed utilisation in ruminants
: (see U.S. Pa_tent No. 3,839,557). As used herein, "monensin" includes the various active




Exanpl es of repartitioning agents include (3-agonists such gﬁp{"%bgpam' ne, -
~albuterol, cimterol, clenbuterol or 1x644,969, as described In US patent .
nunber swh @a3303p1, 20 3, 644, 353, 4,522,822, 3,536,712 a}g}i n Reciz}%r ocal

Meat Conference Proceedings, Vol. 40, p.47 (1987) respecti¥dP142%ne yse of
t hese substances for nutrient repartitijgning in animls being described '
in, for e*&g&#gp Lﬁg patﬁnt nunbers 5, 686,413 and 5, 308,870. The

formul ations Tof® BRE §4b 38 dnensmeingtoduen,r aidcths anatensig estresrehtas afbantue

i nvent i onestérslandthe likeepared with any one of carriers known in the art which
are suitable for veterinary 25 purposes. . . Veterinary acceptable ‘
carriers lpients for..use.in preparing the fornulations include, for
exanpl e, gg?ﬂ% @Ft RN 0&18%313&19{%?55&6%5% emuhtiogaiesgesnioniGF t 68wt s

~"such ais_ aﬁﬂa@gaﬁ,tpéﬁlow%aﬁaaed po tiectoad amons %ﬂbﬂﬁumﬁ&r}[v'rﬁ;{é rd abhddape or
cross- | isn | i.dane {cr.ospovi done),. gel atin, 3ucrose esters,
. zein, st_5a ch%e,agju%{%gg)sﬁlo%% g@é 1§§’Egta§?lg rmgé]bqr’(?é%iﬂ% ead ofrgtfler pes dlay, _
* starches STWERCIRoBihe whight gLbklaninels Préferabhnaboat 1S mpdk widdsed pér R dhiol €d
car bohydrthtemped ¥ies ‘ um tr t uar qof | ocust
guns, car¢) net h}_/l-ﬁtﬁ'?lggﬁ%ge %c?';tdr?l)trl?xi.gTl o&éﬁhtﬁ@E@P@%%owgﬁF 3?? for
hydr oxyme aﬁﬁ/{’ et 2 g’cﬁfﬂélx%% kg ithyeight e Genérelle 6.5 tothfrusdali e a5 ng
agents, frog, prefergbie 0.752td00Ba{LoON.750h C ti§ g Lxgd i t
sui t abl g s éi%ﬂﬁjegpﬁa%' ds such aggocPt-,?iqg %?Q?g?%%}elﬁghégidgis@?&%%%rr &%t es
such as al um Hiu ynﬁ’éﬁ%@?um silicate or bentonite; solution retarders, for
S April 2006 WO 03/ 033031 PCT/ AU02/01426 11 exanple, paraffin, glycerol-
.ﬁr 'po'{_ ygifm‘@ Oesﬂemfm cmxpEmnds ilmlufd_ch}g{meaﬁnﬁﬁ @ﬂtsvxﬁhﬁgé L& i%l"éﬁ&?&og)hqe— :
~hunect antesntafridfe §3%A5H y ' ers.and extenders, :fQr exanple, -
sucrose, . | act ogsg, st atr%&?&g%g%%pslg,semt%?x‘g?’ ﬁHTmWCO%P@e: MR whi ch
may al so "RETidgsselinivm sulfidgetlemides] slmatey fandxampdd) darifhiselende R |seleaitey S, for
exanpl e, Bigm¢mslialey v BRiIb 8Bt ; ' Nt s r_exanpl e,
; b Mechunt SR ol Wb IR Fobul

cetyl alcohol, glycerol npnostearate:; PR, kaolin,
bent onif e; .cants, fo xanpl e, magnesi um stearate, solid polyethyl ene
gl ycol ?é ?S&%Huﬂn? |t§% Pﬂ"‘lﬁhf’{)ﬁfﬁ?@gg& uged inghe famayletians ravgesafiom Q.08 teritvetts c
: Coiat [ ngszgegfx’@lthatﬂtd MDunum}fanﬁh]aﬁd.%#nlauﬁh%@g@@fayg éﬁelﬁggeq)/fg@lgmﬁfﬂd c acid
~ pol yner stfzGume : 0X - oxypropyl.- and, ‘

- hydr oxypr opyi rrgt yl %ctgflpg?géée}s@%&n%Pgﬁ%%i&?ﬁ%ﬁ?ﬁ@ﬁ?@%ﬂﬁ@@@ appr

di-si nt eggati nlgﬁf orul ations for pul sed del ayed rel ease of an act ive agent
*may i ncl THETPYR ol tenmrpiieningf sasniscinclide Hagmustpatitblag ractostnking, asiboRAlle |
- conbi nat ¢tionterel chlerdfutdzbl bf I.-844 i i car. te or tantari l.d/ sodi um
bi car bangage, ?§$ X%g%fg%pogvi rﬁj%g(r)érgo#%g&gh@ @W&’lﬁm Wd6%3§§5 ?: o
al gi nates; Starc 4% | 236e L @rféﬁﬁ!m¢dlMeateC@§bﬂeu¢mEmceaizkgd Vel.her s of
- cel | ul ost: aukh (19873 aespeativety. nThe @bd b 878c 8btances for nutrient repartitioning in
- animals being described in, for example, US patent numbers 5,686,413 and 5,308,870,

The formulations for use in the controlled release dosage eleménts of the invention will be
prepared with any one of carriers known in the art which are suitabje for veterinary
25 purposes. - o o B |

| Veterinary acceptable carriers or excipients for use in preparing the formulations include,
for example, sodium citrate; dicalcium phosphate; binders and disintegrants such as agar-
' agar,“ alginate;, povidones including  polyvinylpyrrolidone or  cross-linked
P01)’Vlnylpyn;olidone (crospovidone), gelatin, sucrose esters, zein, starches such as potato
30 Starph or tapioca starch, modified starches such as starch glycollate salts, and other nétural
or modified carbohydrate polymers such as xanthan gum, gum tragacanth, guar or locust
gums, Carbo:_cymethylceﬂulosc (carmellose), methyl-, hyroxypropyl-, ﬁydroxymethyl— or
' h?r'droxypropylmethyl-'cellul()SES; other disintegrating agents, for éxample','carbOnate or
'blcaf’bonate salts, when mixed with suitable organic acids such as citric or tartaric acids,
35 or silicates such as aluminium magnesium silicate or bentonite; solution retarders, for




15 salts thereof, and alkylated or hydroxyal kyl ated cel | ul ogeg, $56d as
‘high-viscosity grade nmethylcellulose; or silicates such as bentonite.

Exanpl e oQbigiehi abl e carriers for controlled rel ease of agent
i ncl ude gl ycer of- or polyglycerol esters such as hexag?@ﬂéﬁ@’d%@t

i ncluding glycerol or polyglycerol steggates, palmtates, laurates, or
ol eat es, vvaxe s Suc camauba wax_ or m crocrystal | i ne waxes, 20 sucrose
‘esters, : *HF%% @E’ﬁ'l B PREISINPETOL| SStFrs SBaxgh.atnelnding michestallisgt r i ns,

éeHl or Mmm ihatriectasts,0for Glxemple, Fycerodf fill&s aﬁg%ndgl‘?,r ]fﬂrf: é)&ain?fbs sférose, e oh
i fferent utlo prepar e careful sefecCtjon Of the
carver (s) lacg)%%ss (t)ar? by ?fgé‘?mg? Py/P Iynﬂﬁ‘éfﬁﬂﬁﬁt foagy Og wayjalsp agt &3 WindgfFant s,
or by reghndes rdgsmttegmnfar; cabs@ptidn rmre}era‘ttbrsu dsr tafxamblia quaternary ammomum

wees, el B P iR eE ke, el WAL, gl o BARER o <

in the f#SRINCEE: &5 examplei kaoline bentonity; éy!ia'rtanﬁsoforcekamph; opghaien fsearatd, at | ons
of parti Csdlialrpolyhtﬁﬁ%dlﬁly&ﬂ/ Qtﬁd:ﬁtlﬁlﬂ'&%ﬁlg%t&k\% 6i ﬁﬁlﬁﬁd \Aftﬁsgh \9%13 Ak he
f of nul )

skills of a Q?"’g’h% trai netfug Knhown
carrier. s/“é%f1 @ﬁ? vabicin mentlyidyy suehhopactyljc hf@d/m%ha@l‘}thl‘?aﬂﬁldr polynezs/co-
exper i rrenlbcﬂymms andchydbx yestieds aldrox PHtep L asiPhydréyp idiﬁ@éi?wha}uﬂ&&aé may be
“provided with a coating, such as a sugar |ayer "or "a m di ssol vabl e by
runmen f boynd bet fi sec

f or nul aJt r%%zﬂp géafgsﬁsﬁ@g %grgfa %3?“ %‘ﬁ’é‘tﬁ%‘#’ﬁﬁa}é @ﬁ“‘%ﬂﬁ %RW??@PE %%HSPP ularly
i f these % &tive rREeripay mlllde,sﬁn: lexampleayffenveseni rbiddompatble aid/bitaboatanyl e,
ef f er ves cmibindtfohsehd 4 4s08fio M&/@&da Sic 9:561%1 C g&l%&@ﬁ&”ﬁﬂ%}%@%

sugar or f1 | m coat 1% %}P to t

2006 WO 03P0H fﬂ@%}’ ol @@nﬁ@ TP ORoneFia sl inatest ottarg eglypolidtes;
controll edlcrmmm&:l@aﬂhagﬁe edlBﬂBélhbl &s OfF c'bﬂlﬂoéd"éiﬁﬁfds%rﬂ& efh‘:&léeﬁﬁ{os&%ﬁa' n
one or ,anLf. YRl i-l uen lcants, or
_conbi nat i ong t er eo %g }Ygf xyg{kg}af éﬁsef}’(cglﬁseblﬁg‘] ofltysErde

i ncl usi or{mFthylﬁﬁbﬂff&gwnﬁﬂmateaﬁmmdmnmnng 5 to the invention are preserving,
wetting, lubricating, enulsifying or dispensing agents. Sone exanples of

these agmmpmflmmmmamh&s%ﬁo}eleqké@ﬁﬂ&me (PRt G B}

stearate f rose ester |y yet ene st ear at
hept adec&8 W@f exa €8x inaludieg slaimvltq:rlpomlmtcéatee;ates,
pol yoxy etpalphitates ﬂmmktesr, an olmrwowm esucﬁtdﬁwanﬁﬁb@wai?ro?&iﬂ:r Degizoat e.

1o Exapl e ept abl e d|| e are .cottonsee r oundnut
Lo Bl el e AGECILIRLS g ma%.s w%mm
gl ycerol PBHW&Pmﬁ@tSr@Hy@iﬁbmwequﬂsd almlvc.ohol

Formulatlons of different rates of d1ssolutmn may be prepared by careful selection of the
camer(s), and/or including varying amounts of binders with disintegrants, or by regulating
the access of rumen fluids to the disintegrants/effervescent combinations by inclusion of,

- 25 for example, waxes, including microcrystalline waxes, glycerol- or polyglycerol esters in
the formulation, or vice-versa. Preparation of appropriate formulations of particular
dlssoluhonfdlsmtegmhng characteristics *is within the skills of appropriately trained
- formulators, with knowledge of known camers/exclplents such as listed above, by o

. - more than routine experimentation. L

30 If necessary, one or more of the formulations inay be provided with a coating, éubh as a
 sugar layer or a film dissolvable by rumen fluids, existing at least at boundaries between
first and second formulations, so as to protect one formulation from the other, partlcularly o
" if these are non-compatible such as may arise in the case of, for example, eﬁ'ervesoent =
formulations. Materials, oompos:tlons and techmques for sugar or film coating are lmown ‘

35 to those skilled in the art. : ’ '




pol yethyl ene glycol, fatty acid esters of sorbitan, benzyl algahfos ‘
propyl ene glycol, ethyl alcohol, isopropyl alcohol, ethyl carbonate et hyl.

- acet at ey ohy8/dZ6s benzoate 1, 3-butylene glycol, corn neal, rice hulls or
soy neal, sugarls such as | actose, dextrins, or starchesPC19MH2élly t he

anount of veterinary carrier, diluent, 1fXCi pi ent and/or adjuvant is 40 to

9ow % pggge ably 60 to 99wt%based on'the total ampount of fornulation.

Usual | y lipm% for ugeinethierrantrolied relese dosage eltmentxof fiednventiog/may

adj uvant fustherseshtaid Nénef 6f Takbrat Y % er. addi ti ves such
AR o ThEMIC AL, LIS Wi

as .a non- % .C sur&%ct nt or a [‘cone ant1
non-ionic s re al cohol ethoxyl ates, sorbrtan esters or ethers,

~ which are opt ional Iy pol yoxyethyl enated, in particul ar pol ysorbate 80,
"~ pol yoxyetBisah‘@ﬂﬁstddreadrhyiy acebHtenle jad ssp{saméiostls%é %ﬁﬁr&k&ﬁ@%&aﬁ&‘:h as
~ pol yoxypr, g_?{ o‘s roI et her ; Bpgk‘é ﬁlg% ene glycal steara
. pol yoxyet yl enat H&F UTVES BEtiigs caipe, sl yésnps@rdi@eesmrassnts
" pol yoxye SoecTramptesiodithese agenhatedecithing Hegh @td}g{bﬁ@&t@{tﬂﬁgj a§ﬁ dg

Gener al | h h haox Iate re o - nonyl - and

phenol , ﬁ?@%ﬁ% %gﬁlgggy%fﬁg%’lg) e ‘ﬁ&‘ra e@%ﬁﬂ?"ﬁﬁ@é@’lﬁoﬁl"?@m&ty
aci ds an@® SE‘YFﬂEN @@Kscrihﬂplrmnmnhat@mﬂlm&tﬁylen?@bl}bﬂ!ﬂ&hbﬁdm% SEHyBidran- - or
sor bi tol pr@grl ?Mlﬁg@atpol yoxyethyl ene sorbitan. fatty acid esters such
-as those of t Eco eric(r) series; for exanple pol yoxyethylene sorbitan

nonol a Eco T 20). .and pol yoxyet hyl ene sorbitan nonool eate 30
He &%ﬁssgéaye Ry

(EcoteriC %FW%%‘W@F&&%W@%dtmbgomidmmexﬁmsmr(mb,
~ series oflivéheil,Riesamevil, cc(rn)chE ﬁﬁ@}%ér&fglybef@mrﬁﬁlt ‘I"ﬁ Led An
- especi al by phek Ie‘{ 01n esUrfagtant is Teri CEE 1 .

| auryl (dogecano % o‘i\ﬁff"ﬁ‘ 0535 j2Bsbaryl deeRe eH@Pb’l@P@I@lchk@ﬂmles of

si | i conedlgehal- F@Eﬁpﬂg@mlml,acthylamma& oth}dimbatﬁtreo rbg,ﬁzera&bll Y3-Bitphéegls ous.

35 The sglyesiongn afthl e {ﬁ;@g,ega Y, xture of di.nmeth i | T cones or
silicone gl ycol, Agr?rﬁ 006 %%gsa%%i%%?ﬁzﬂﬁqﬁ% 3I ®h as those
of Gen bgeﬁﬁ ﬁ% or the RhodorerOserles An especial ly preferred ‘

si | i cone A A Yeterinans pardes Gbiluent, Sktipienh @6/00 adfitvany isBMD 493 (or

si mi'| ar ,998e%4, prefora)l @Iﬂoeg%ﬁ%‘sﬁs t d}g]?] f (s _of
t he pr esgy% SMERL ny1 Wi .| w g@bgg(%%%aelc?%#% %gng?si‘%@%%
Wit h reference to the HEeY ffciehandfer adjgrantismisedi gure 1 is a

per spective view of a preferred dosage el enent for delivery of. fornulations
accor di ndetferpplationsmay elso compripe fiather addit aRstubE a8 e esehich@ffnbint it a

5, 277, 9kAiRhe MtifoRm 5&%&1;915 W|th the arnms of the retentron W ngs shown in
full Irnesrntherr r mal : _

20 Examoples of non-ionic surfactants are alcohol ethoxylates, sorbitan esters or ethers Wlnch
are optionally poiyoxyethylenated, in particular polysorbate 80, polyoxyethylenated a]kyi
ethers; polyoxypropylated fatty alcohols such as po}yoxypropyienc-styml ether;
polyethylene glycol stearate, polyoxyethylenated dmvahves of castor oil, polyglycerol
esters, polyoxyethylenated fatty alcohols, and polyoxyethylenated fatty aclds Generally

. 25 the alcohol ethoxylates are of octyl-; nonyl- and dodecyl phenol, natural and synthetic
alcohols, saturated and unsaturated fatty acids and both block and random copobrmers |
Polyoxyalkylene sorbitan- or sorbitol- esters include polyoxyethylene sorbitan. fatty
~acid esters such as those of the Ecoteric® series, for example polyoxyethylene |
sorbltan monolaurate (Ecoteric® T 20) and polyoxyethylene sorbitan monooleate

30 (Ecoterlc® T 80). Alcohol ethoxylates such as those of the Teric® series of the Pluronic
® PE series of rmxtures thereof are preferred. An especially preferred mon ionic

surfactant is Teric® 12A23, which is Iauryl (dodecanol) condensed with 23 moles of
_ethylene oxxde .

4

Examples of silicone antl-foam agcnts are aqueous or anhydrous, preferably auhydrous
35 The silicone anti foam agents may be a mixture of dlmethyl silicones or sﬂloone glycol,




ext ended positions and shown in dotted lines in their folded ggibaigstration
positions for 1o insertion of the capsule through an oesophagus; Figure 2

is a | owgidsgHoppl section of a dosage el ement as illustpalgtleddlade Oure 1,
as |loaded wth controlled dissolution and del ayed rel ease tormulations in

tabletted formand fully assenbled coggiguration. Full details of the

“ext ended | Q0 _Wi-Ngs,&r e. not s . Elgure I s an_expl oded...

per spect i %‘/%L\%@ ;éﬂv‘\)/ggf’%ﬁ% llggm%@wam@ﬁ%% Renceily pistereed silicope nent
as i | | ustaudt fosmiagemtiig) Gepsil® 30(had SithioeCIR0 461 ¢ B 403 (@ imil 2 Busilifioaf. t he _
~capsule; Figures 4A and 4B show one preferred enbodi ment of formnulations

for inclusion in a dosage ﬁfﬁfﬁggcrﬁ)?ﬁﬁroqitﬂ@}gwﬁgg I nvention, the del ayed
I on or mul"at1

- release apd_.controlled dissolu ] ) ons Béing provided in.
separ at elalerefeé"ﬁa Sonmsptrthe prospatdnveatinn nall sowchecdeseribes by avayaf grareple oalycor di ng
to a desimrdﬁbﬁoéﬁdm@i&aﬁﬁaﬁﬁ@a}ﬁwjlf?g@’ﬁ wres 5A and 5B show anot her
s for inc

“preferred enbodi nent of formnul ation usion in a dosage el enent
he i nvention,. rel ease and controll ed dissol ution

accor di,ngF-%‘% t t h% delé%/rg‘g

formul atid ep‘e‘? RPFPSHYEHeV T e gdosags gloment far delives of fgmulptiony ed

. rel teasleI trstordingtoothe daderdion] br@»rﬂprlisfangeﬁ&agﬂﬂé g@'d@éoﬁ})@i& ih hﬁs Isgg?yth@tok@s_[)or
contro o) Mt.i a0, erei ayered.and . non-] a abl et s can, be
‘st acked %Séa%hﬁgr{rvg%g@rgmn , ad(’:fgotﬁ%”rﬁgﬁlq%x s ShoRg mzéﬁ{jﬁpﬁy@dﬂ}eg Roqmal

regi me; FEiGAedpentions B¢ shhow indotted lingx iaftheir fuldahrbddinistratiornposiivngLibat i ons

for i nabysdeftivn dF tRe cHRSRIEoBHE IS ﬁ%%gg.di ng to the invention, the del ayed
rel ease and control I%ﬁ di sgo#]ﬁt i %’éﬁo rrful ati ons being provided in

tabl etted.form. formul ations .for_del ayed, rel ease being, provided as thin

| ayers i%&%‘ﬁ‘ag}dsﬁﬁ"%ﬁﬁ@ﬁ%ﬁf?ﬁm ofp °§%5P1§Fgenb¥8 Uinairated infiatednas badedo

cont Ir< Olﬁll aithdeanirollled idissolutibe ad delapédyedshse fetniidaion A@Idi@}(ﬁﬂetgea%ﬁqﬁ and fnpe

. stacked i t | to.a desired del ayed rel ease reéegine.
The shal Iagbv?/ﬂiv%éﬁdféghﬁng%% H?‘S‘r Fﬁgg% @%&’f‘?‘%f@ﬁa?%%‘?ﬂdw%a@dmamsi ons
~(Fig. 6B), or _part-spherjcal-shaped depressions (Fig. 6C), but may define

any ot her &P dhh SXIpJedsprignestivreyiew it corBposenis| of20fly WAl 3R B 2de

PCT/ AU kRirabasiflusthitingm ged 2218145 BAbRBE 1RIBLAdcbaplad) ment Of

faornulations for inclusionin a dosage el ement “according to € invention,
the del a €, 1d, control |l ed di ssol.ution_  fornulati.ons being provided
in a uni ?%ésf%g %}3&%%9%{}?8 A’§“'f$‘6?cp g2 %‘%"é’ﬁ‘ﬂ? ef &ruulaiions dor welygioadn aas |
i ncl usi oAesagp elsmentacoobding i thelihwentiomtthe delagedureldasofind eonrsllad Bisoim
controll ﬁgnﬁiﬁlﬂoﬁ(yeﬁtgw | : ' ' Qn . Jormul ation.f.or del-ayed
rel ease are arranged wﬁ?md%@q%ﬁégp?%@%@ﬁ on lggi ‘(g%lﬁ{lrc %ft?ﬁ%fg&@ﬂ on
accor di ngriseRenlascrdingde) 3 desird delayierwelesse gegimes shows a. hypot het i cal
profile for the release of nonensin, as a controlled rel ease .

20 Figures SA and 5B show another preferred embodiment of formulations for inclusion in a

dosage elemen;.according to the invention, the delayed release and controlled dissolution
foxmula_t:ions_beillg provided in tabletted fo_rm, formuiations for delayéd release being
-provided as thin layers on tablets of the fdrmu]atic'm for controlled dissolution, wherein
. layered and non-layered tablets can be stacked in an arrangement according to a desired
2 delayed release regime; ‘

Figures 6A to 6C show. another preferred embodiment of formulations for inclusion in a

+ dosage element according to the invention, the delayed releaéé and controlled dissolution

. formulations being provided in tabletted fonﬁ, formulations for delayed release being
provided as thin layers included in shallow wells in tablets of the formulation for.

30 controlled dissolution, wherein inlayed and non-inlayed tablets can be stacked in an
arrangement according to a desi;cd delayed release regime. The shallow wells maf, for

~example, define discoid-shaped depressions (Fig. 6B), or part—,spheﬁcal—_shabed

giepressions (Fig. 6C), but may define any other apprdbliately shaped depression; '




active agent, and ivernectin as a del ayed rel ease actlve aggq\ | b3 the
rumen of a rum nant aninmal of approxi mately 200-300kg, from control | ed
rel ease“g(ﬂ&z@l e as 10 illustrated in Figures 1 to 3, del ayed rel eases of

I ver mectl Wi ng at about days 10, 40 and 70 duri ngPGRAHPWNEN nat el y
100 day period of substantially continuous nonensin release. Best Mdde For
Carrying Qut The Invention Figures 1-3 %¥how a preferred sustained rel ease

dosage el &#gaes, 74 enth gBahowmeother me&lmed%mlﬁ;dnﬁélt @€ Ssthiudgtibok Torlifc ISR B 2
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sealable wth.a c
50 whi ch5 dissolution, r% ﬂwm:l.uglanopf ormylation for defayed irelsasteare lreangedwvited  an

~ani mal ,  pttetfbrcdate for cORMIRE dRluibn %&of)en &%ﬂ&%&%ﬁh éﬁg“éﬁgpg“ 150 the :

- axi s of the body 10. The arnms 50 can aroun

WhI|St ad r of the animal. Referring to Flgures 2 and
3, one- orp} T%%?‘Yg? ;’W‘HH tl?ﬁfPfgg@OfOEQW tgleaps %@Gﬂ'?mlmlﬁéabl@dgmll@eleasqal st on

70 i's themﬂ, cemdlt wpméctmh§ B Qldlyd RS Bihieodg eﬁedxﬁo WY e br £
conpr esse ich'is secured into
_posi tion.. Bef ore su hﬁ‘l“? tely ?ﬂ%}’ﬁ@%ag%‘ﬂcﬁ Goutrg P‘fg i FansBleeas

| ubr i calf liugtraied mEIHHSﬂSdFthBL delagidtialenses ofntehﬁeotﬁrmfcuﬁﬂfgfﬂ(aﬁoﬂfda €0, bwﬂy 10
or otv?dteé‘e*ié‘ﬁ”?‘ﬁ Cufie Aol 00T B0 F bRl Blly Blhons’ me#é’p%ﬁf core,
and form&®%barrier filmto prevent adhesion of the core to the barrel.

This will help to ensure 30 that the formulation unit(s) 60 will slide in

the barrel and will be BestNedéd Fopm&ﬁﬁgh‘yut'hﬁe lr'nlréi’iﬁoﬁp“ ng 80 into
or en nmal, ntained in

| | he .end wal ,
'Zﬁgaégge%‘i ther ewﬁo\ﬁa%mﬁgﬂgﬁqgﬁfmﬁ‘é“ﬂW‘@dﬁWWt 5iRg drapsulesacloasis of

the cag8ulescribedin IS paten nambe®27%912 of YSqREA REMBE 562916, AaRfistlGured APri |

2006 \Aooqaiéaéaga&&gg&gﬂcgﬁééﬁﬁw%ge@#%Ocraf capsul és, the number

- adninistrable to an ani na inserting the capsule
into thetdé’}#Fn of an aninmal are described in US patent nunber 5,277,912,

or US pa Yn thibeapsulesompyises 2 wpléndrigalt bndyul Guwiithrongnénid sealabler syt alsﬂl&ﬁﬂ'—t ed in
the body th:eadddmpsm Iaiiﬂ tﬂ@oﬁéﬁ&r&?% hhvih b &.i}g @%ﬁ{;ﬁ i the
end wal | 40 %%32@ Ig gﬁ q Q @ﬁ??ﬁ%on act o g lﬁal
fluid to t e e ace 5" Jretp ﬁ‘lﬁhfﬁ‘ﬂﬂ?l“ﬂﬁﬁ‘tt‘m%mslw Mo fin epeperi on,
rum na?o COllﬁgurahon such as when inside the rumen of an animal, protrude out from the capat 75 -

to 90 degrees with respect to the axis of the body 10. The arms 50 can be bent down

around the body 10 whilst administering to the rumen of the animal, .

Refcmng to- Flgurcs 2 and 3, one or more formulatlon units 60 can be placed in the body

- - 10. A piston 70 is then placed on top of the formulation umt(s) and a spring 80

25 compressed between the piston 70 and the cap 20 which is secured into position. Before
such assembly, a lubricant such as a light silicone lubricant is dcsnably apphed either to

- the inner surface of the body 10 or to the outer surface of the formulation umt(s) 60. Such

- lubricant provides an initial seal, glves some waterproofing for the pre-formed core, and
. forms a barrier film to prevent adhesion of the core to the barrel. This will help to ensure

30 that the formulation unit(s) 60 will slide in the barrel and will be initially pressed by the -
hght spring 80 into sealing engagcment with the end wall or end 30 and mamtamed in
engagement therewith throughout the long period of controlled release of the capsule
composmon at the delivery opening 35 of the capsule. '




" fluid migrates into the end face 65 and tends to soften andmﬁgaoét and

causes it to swell as a gel is forned, and the forrmulation unit 1s then
ur ged - bwotdaesmpr i ng 70 toward the opening 35 in the engepalib kel the
capsule. The fornmulation unit 60 is thus held in 1c sealed relation with
the end wall 30 over a wi de area, and t4ge area of access to ruulinal fluid

to the eng ' s imted by, the size of the.qpening 30. Over
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- PCT/ A2/ 01426 16 included in the first-fornmulation, or the first active
~agent. meRefeeringtd figeds idntot ) prefera ormultizH! Birhd Bocot ding B WeSinvitdn&knupt ed
rel ease piwHRQes8HQ4d active agent. _ S

Figures 4A and 4B show one preferred form of formulations for inclusion in a controlled
25 dosage release element according to the invention. Flrst, delayed release, and second, |
controlled dissolution formulations are provided in sep‘%irétely tabletted forms 90 and 100
respectively. The first formulation comprises. at least a first active agent for delivery at
‘one or more pre-détexmined, delayed times after administration of the element to a
ruminant ‘ani;r_fnal, and is advantageously quickly to rapidljr dissolvable by ramen fluids,
30 allowing for a pulsed release of the first active agent into the rumen. The first formulation
- may also include other active agents. Tablets of the first formulation 90 are typically
_thinner than those of the second formulation 100, as shown, but the thickness will dépénd
on the, desired intensity and duration of the period- of administration of the first |
formulation. Ihe Secpnd formulation is slowly dissolvable by rumen ﬂuids and preferably
35 comprises at least a second active agent, so as to allow for controlled release of the second
active agent over an extended period of time. The: second active agent may also be




Tabl ets ‘90 and 100 nay be arranged in a specified order witQiAn f%@ "
control 'ed dosage release elenent according to the desired r@ﬂ Fti m ng :
of rel he first active agent, 5 Figures 4A and 4B illustrating an
exanpl éﬁlﬁﬁs%ln%h first formulation tablets 90 are stackBdl/4Y0¥Hd26second and
sixth tabl ets anongst tablets 100 of the second formul ation. Figures 5A
and 5B shon anot her&eferreq form of f ormul ations for inclusion in a

cont r ol | dBclidedigdhe dirg fomnelations ror the Giost dictiye sgent hayibeviacludehin the bédoat,

del ayed rfeh@dsfon, i@ st AtdiR A | ip |ayer 110 on a tablet
120 of a second,n’control e% ?ho&g?ggtg%sg??@%%@rnﬁu%gﬁ ,{‘to provi de a dual

f or mul at i]%B t‘sgg‘{)/et 130. The layer 110 of the first formulation may or may
not entir %P &pd (108 may, be angngesbiion apscifiedubrder within depemtioled dosaghe node

of for matrelesse@lentdit ab@y@ihg 1d the ﬁﬁe@%ﬁﬂ?ﬁfrﬁﬂ%l@%&ﬁ%@?ft trﬁgﬁ%?t#rﬁ ok ged in -

separat gl bl,etted form 140 w thout "a | ayer S n. The
- first fgrﬁ n%*r gst ﬁgna‘%‘gﬂ%r #@é@ataig PR gxampler iy Fhichcfirsy domplption tablateO0vasey at -
- pre-det estrickethsttheresond ard $ith tableisninfongatthislets 200 b e @b&RTbmfatiod, UM nant
animal, and is preferably quickly to rapidly dissolvable by runen fluids,

t her eby &k ] «BU rel,ease of e first active _agent into the
runen. T?éélgégcgﬁd %rs %F@qﬁfﬁo{h&r &F?foﬁla%f* I Wi"gsftBW‘é}Bil‘énso@rr‘H 0P|} s and
pr ef er abrgnteiedrdosage relense eirinent tacomdingetnt thé dnvention.r oA st delagabeeléagt o t he
- rumen ov ¢ rmuBatidnoi i . 2 : ngLL14Qmay be.arranged-in a

specifi eajéorlder 'S?ﬂ? ﬁgﬁﬁ?c%%?oﬁy%@i)ggtg%g%%}%l géoéé@ & g%ﬂ‘!’ %‘)@?‘Bﬁﬁéjng to
the ded] FisEPrRep {ationg tayprovidees dual dprmidetion tablet 430 VEhedayant1 10 dfitheir e 5B
i | | ust r afitst gfoRnRKaATNEY idd WAl bt d&direll O ' e acked
as the a%%ﬁgﬁ tab{qet E%md hse,n ,ever§d§'h§(¥0§ %%ﬁ%l&ﬁ%négg?ﬁdfg%@{eﬁ%t& 0 of
the second Tormiia edhe %ﬂﬁy“’.rﬂ%‘ﬁoﬁ"ﬁm"ekﬂ’ﬁfAﬂ% &l sepopd Formgletorpiseflsy r ed
form 3]‘ POVt st isoparatily tabletted $h1am 140 vitheai h 14/t o théiﬁfsigﬁnﬁiﬁétﬁjl'ﬁ?e'rﬁ‘é em?gt
~accor.di nfrst Sy Qo | ormis a variation of that .il]Justrate

in Figure gbA anﬁk@é?ﬂ%hg% aﬁT‘%ﬁf% 1 agycne ‘célrr&%'é'ﬁr3’()*’ft PF?T@‘%F’FI%‘%?A, Uges ayed
rel eas® aHGr straten of ithee eleawnivid himménanh ahinealy aved is prefealilpyuiskiyl ) of
the secongidly@Rtsioitiedy rithes i F’{M’E’ i vide | tive
formul atjon {a blet 170 The gh‘(ﬁﬁ %\?vre\f/)\g_ ao%ffgl??r@%d?%%ta%%q%ﬁ%% af%ff may.
‘define a“RiT S0P SHMD Ubsp Fecad dprmptatipn ismradvelly dissolvabledyemineal fldmped
depr essi and [rEferablf Bmprites Al SeEndCAMYE B &R hrycon RENE 8RS B8 R Tupk Sve eCONd

f or mul at%ﬁg 5@5"?5?9 be provided in separately tabletted form Wt hout a
- layer o the I S q’orrml ation. 5 April 2006 WD 03/033031 PCT/ AU02/ 01426

- 17 As r.the fornmulation fornms illustrated in Figures 5A and 5B, the

-~ tabl et® TePlety 430 2gd 140 may be arranged in a specified order within the controlled dosage
release elem_cnt according to the desired regime/timing of release of the first active agent,
Figure 5B illustrating an‘example‘in which dual formulation tablets 130 are stacked as the
second tablgt, and then every third tablet amongst tablets 140 of the second formulation
only. = . ' o

25 Figures 6A to 6C show a third preferred form of formulations for inclusion in a controlled
| dosage release element according fo the invention. This form is a variation of that
o .illustrated in Figures 5A and 5B, and in which a thin layer 150 of the first, delayed releaée.
~ formulation is located within a shallow well in a tablet 160 of the second, controlled
, dissqlution formulation to provide a dual formulation tablet 170. The shallow well
.30 formed in the tablet 160 may define a discoid-shaﬁed dcpression (Fig. 6B) or a part- -
 spherical-shaped depression (Fig. 6C), or other donvenicntly shaped depression. The
second formulation may also be provided in separately tabletted form 180 without layer
of the first formulation. ' o




~element according to the desired regime/tinming of release 0

may be arranged in a specified order within the controlled g%ﬂﬁb el ease
1 i rst

active Q@egossdzrgures 7A and 7B show a fourth preferred
rEleB et n

fornmul ations for inclusion in a 5 controlled dosage re
according to the invention. A first, dghayed release fornulation
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nmonensi n ergp %‘é"ra:{’é‘tﬂ&eda’g@ﬂ@- and |verrrect| n, as a

del ayed rel ease active agent, into the rumen of an aninal of about 200- 300
kg wei ghtThefnmimx@nstﬂqfdhé figit forinahution mps;a haemﬁdéa%)a §cxﬁéd brdat vrikig thd N

Fi gur ess 51de@19 23841 des [ b rein. Amnounts of a
25 fi rs? utgel ayed Fﬁé’ ease W{Eﬁ{? c%'ﬁ‘pﬂ‘ﬁg??ﬁfnabout 40 ny
iver‘mect;ln fdof H]e pro I ded in the CRC spaced apart by anounts of a
second, coRCALiorBHlatipas &Pﬂwedﬂépmloétacm wmdmglsﬂﬁl’lﬁnﬁ)lrbx@qﬂe

sel eni unlUshpgetthainbe! 5,21 S8S eForF el ;Llﬂplés% of fﬁmﬁ%% @t&é"%nu&fedeas' ng

ent um over a

about 30 d about
period of g%%ﬁ% g‘%ﬁﬁgﬁ;vgs Qf‘ﬁ@m&lﬁaﬂﬁf@"%@m fPEP"WﬁQF‘%l?ﬂSB germpistiagg t o
the 30 -plasophere; such e mcmensin, rn ilguibemBativ for doR: Kapemele @mrﬁcu@é’ag%ﬁpﬁtm s of

seconds pantaehiads adsesal UphoN. ISR BIERLDRT, T B0 ettt of

first formulation is exposed o runen

The foll r mul 0 nples illustrate typical solldtherapeutlc
CONposi tﬁgﬁ'geqs \ﬁﬁ?‘ﬁt g‘HHOtE aﬁE‘Pﬁlﬁe@f the releesecofmpndnsing asle semfeolicd Irelasse
..eI enent sadiye gt utioivehgectiS ad BVERIye® Felefie ARk 2888 into the rumen of an

animal of about 200-300 kg weight, from a controlled release capsule (“CRC") as
 illustrated in thures 1 to 3 and including formulations as described herein. Amownts ofa
gs first, delayed release formulation, each amount comprising about 40 mg ivermectin will
be provided in the CRC, spaced apart by amounts of a second, controlled dissolution
formulation comprising monensin and selenium (hypothetical release profile for selenium
not shown), releasing about 300 mg of monensin, and about 5-10 mg selemum per day,
- over a period of about 100 days The amounts of first formulatlon, according to the
30 profile 1llustrated in Figure 8, will be spaced apart by amounts of second, controlied

- dissolution formulation such that the an amount of ﬁrst formulation is exposed to rumen
ﬂmds at about 10, 40 and 70 days.

The followmg formulation examples illustrate typical solid therapeut;c compositions

which can be mcluded in the controlicd dosage release elements accordmg to the
35 mvcntmn. ‘ :




WO 03/ 033031 PCT/ AU02/ 01426 18 Exanple 1 For treatnent of g%trﬂ 80062
control |l ed dosage release elenent will be described which is "adapted to

del i ver wal gents over a period of approximtely 100 days. A first,
del ayed re@é@gg fornul ati on conprising ivermectin in aRCEPU8¥Itent or

rapidly disintegrating 5 fornmulation for pulsed release as a first active
agent, and a second, controlled dis¥lution formulation conprising
monensin for controlled rel ease Bgampkerond active agent, are provided as

abi et e G, 3 Bing i b RS gtont Mk B repubed v 15
v unmen/393pled fo delivist petive agents evapapesiod ofgmbgizmtel 100 dayeX iind dflayed
' : t 10 i Si
appr Sﬁbﬁf{“m;%“?gﬁﬁz?@@%ﬁ@%eﬁhﬁf%%ﬂ‘i?ﬁ?ﬁa#%nﬁ BF 5345 GaregRtinhonenai -
~ over?® °B%‘PF‘E§§“ Pajspd sleaseme p firg @t vmgeent, Rad axeedndc abitictled didssREon| .
- i ver ndotmntlatidn térinpi R 0_and, 70. days after _
~admi ni % e?di on of ﬁﬁlﬁg@ﬁ%@'&ﬁ%ﬁé‘fﬁ@h@gﬁ% ‘%Leé'}érj&snéns%?“q szn%/g?ﬁﬁ,ar?\oul d be
* pref e,vi ‘f‘@ asgEgparplofy tab: %@ig fosmg,\ps dlbusdratedtin fogires 44 and dBe Fath mblad ofise one
i t | abocp farmmdition T00Te s gned o GRLARS Atknt FARVABIEAMAL 6k el Rage dosage
0 € dosage ‘e

el ene . t _ten days af.ter adm nistration nt to
over c?‘ neé&%hgpﬁf}:)ﬁ nﬁﬁ %F%p{%?ﬁ?%lﬁéﬂ%&he ewiEallad dasagserediiase elearent he
- exi 4% éARBIYRg angrovtuitely bORebletiust decond SorfiulBis, Yo bt p¥FbIEGLhEsiANd the

t hresbe&qﬁﬁbg%ﬁ%ﬁgfgﬁﬁqy){o@éi ting MRLs, further p?J‘ s:'gs[ﬁg‘?i ?gﬂgﬁlﬁecti n

woul d be “possi blE. eall1y puT‘ es woul d be. provided by tablets 5 nmthick,
for ﬁgsel?o;. %Iﬁbl etting, 20 and will allow for a pulse of 0.2-0.3 ng

i ver net P57 fUHearplag iofivermpetiness thitty slay ageryals ssyoit 10] 40l Toedaye s@ent :

f or mubdiinistration of \Be GBaké Rldhidht &P tHE kR (a%.ﬁ{; | oneioft -e3.00) would be
" provi &dlaﬁﬁﬁ%glcf ows gvyatues%&re as pe?]?gn{?hgf 0 _%_1 Wgﬁp'éeﬁ?rﬁ%gml ation
Formul at i'6n. For Y 075nit FEowd bsiareferables o poe one dnitisopul® ehitienmectin
bi c¥ Fsaddfionbe ssntidilled release iddHQ24R30nT af Sut fenfalys QR SAinistration

POIVl dengd déé%gé BientnPto overcome the long milk witholding period. However, dependiﬁg

- on the'exzst-ence of any Maximum Residue Limits ("*MRLs”) for ivermectin, and the .

ﬂn‘?shOId stipulated by any existing MRLs, further pulses of ivermectin would be

- possible. Ideally pulses would be.provided by tablets 5 mm thick, for ease of tabletting,
20 and will allow for a pulse of 0.2-0.3 mg ivermectin per kg animal, '

Acceptable rapid dissolution effervescent formulations of ivermecﬁn for a 5 mm tablet
(total weight ~3.5g) would be provided as follows (values are as pércent of total

formulation weight): |
Ingredient ' - | Formulation Formulation { Formﬁlation Formulation
. ‘ ~ 1 |l 2 ‘ 3 . 4
Ivermectin : 2 : -2 | 2 | 72 '
Sodium bicarbonate 40 40 . 38 | 35
. Citric acid s | 30 " 24| | 2'3  | 0
Tartaric acid - \ 0 o] 6] 32
| Povidone _ A 0.5 0.5 05] 0.5
] Polyethylene glycol | - 1.7 | | |
P S . | 1.7 I 1.7 :7 1.7
Starch, lactose, sucrose| | 2581 - 31 8' | | |
ester or TAL160, or a | | - 8 | e
| combination thereof,




| act osg82- 8682- 8682- 8682- 86 or starfch) -

Pol yet hyl ene glycol 1.71.71. 71.7 6000 Starch, |actose, SUCT @56yl 8§JeeT  OF
831.818.828.8 conbi nation thereof. fornulation weight): WO

TAL160,
03/ OSSOS‘?bIogyaﬁggdi ent For nul at i onFor mul at i onFor nul at i onForRaTV 486281426 234

| ver mecti n2222 Cross-1inkedl-5000 pol yvinyl pol ypyrroli- done (crospovi done

Pol ypl asdone(r) or Kol lidon CL(r) Crbss-1i nked01- 500 car boxynet hyl cel | u-

| ose (Ch&Pishlerdisintegrating firmnlatiofcolf iwerntdckih fHOF with §lia¢ &B'fé@}roﬁm u)‘e%f ol late x
esl

as starc or

| ot ab i ¥ | ] ul P Bi nd h
otab(ry 3Mgw9&1a>&§§;g%wkdné§fa%3?l_f°ev§ aﬁ%ﬁw&;@ﬁﬁ%ﬁﬁéﬂ forguladon wEighty (such as

cel lul pses,_inc

Ingredient Formulation { Formulation Formulaﬁoh Formulation

Ivermectin : 2 2 | 2 2

Cross-linked o 1-5 0 0 0
polyvinylpolypyrroli- | ] g |
done (crospovidone -
Polyplasdone® or
Kollidon CL®) -

Cross-linked 0 1-5 0 0
carboxymethylcellu- ' | -
lose  (Crosscarmellose
sodium - Acdisol®)

Sodium starch 0 0| 1-5 0
glycollate (Explotab®) .

Microcrystalline . l0 o :
cellulose : ' ' ’ ’ i 1-5'
Binder (such as starches 10 | | '

10

or celluloses, including | . : '10 N
-| methyl- and

hydroxyalkyl-

celluloses,

Filler (such as lactose 82;86 82; ' : '

or stacely, | 7_ _ _ 36 82-86 o 82-86
Lubricant  (such  as| 1.0 1ol 10| 1o
magnesium  stearate | I8 ol .
and/or taic)

' FOI: treatment of cattle to prevent bloat, each animal being approxiinately 200 kg in-
~ -weight, 300 mg of mon_g:nsin. per day will be required (1.5 mg monensin per kg per day),
5 Growth iznprovemgnt would be achieved with 150 mg monensin per day, Taking 300 mg |
- monensin per day, egch tablet will comprise 3g monensin, each formed by compression
after wet granulation of the formulation, | '

The second formulation will contain approximately:
Monensin . 40%
10 Glycerolester 60%




Lubricant (such asl.01.01.01.0 nagnesium stearate and/ or talch)er
treat "eR{n 9 %ﬁg@tle to prevent bloat, each animal being approXi mately 200
kg in welg ? 00 nmg of nonensin per day w |l be requir BAT/AUZ02 nonensi n
per kg per day). 5 G owh inprovement woul d be achieved with 150 ng
nonensi n per dai\; Taking 300 ng nonensi® per day, each tablet will

res

conpri se 3@lyremk resfers, Iwcm&mieﬂﬂ@rbmaﬁ@mr &rélN or §id g%%&l;& Qs[t ulsgéﬂ Qn of

contaln roxi ma

t he forrrul ti.on WI
Monensi n 41%35?@ 9"“&5%2%%%5@%‘!% » B AIS%PFPI%?G@S PCT/ AU02/01426 19

'Acceptabl %lsmtegratlng formul ations of ivernmectin for a 5 nmthick

tablet (tdPHRer witabisexgipsgls aslidrdltomatventd giyters citers cowkl fvmls FEri I ASS

- _percent ofTdriet @Md , CRIF At A lind aZEY, )Carbih 2 3 éﬁ%@ Sugép%?r@%ﬂgf’% &$180Tor

PCT/AUOZ/OlA{gg 20, dyc roI esters’may I nclu
pol ygl ycarbfti¥s prhglro l-e H’é’ﬁ@ﬁgﬂ%&ﬂdaire\eeu%rs of stearic, palmtic,

- lauric, or oleic acids. Qher swtable exci pi ents and/ or alternatives to

- glycer ol &ecriseisoillchd plabdﬂjﬁatng{d gof-liﬁé Elemk8t V"%?Shf’@‘ﬁé?‘c Iﬂ@“\{st_,’al l'i ne

ctose, zer'nd

\rll\ﬁélrezxyal E?# aﬁ’éf%};q ?beeénga% %r:a%\;,a@quwmq- He haglyl The proceds omipbaced

into the |Outin(mhyaumdmatimmdlmﬁeﬁﬁsz 86 fr ey \ebrhplefe!adsinthbly of @ on and
spring being added and the cap rarmedgnonto t he b%ldy The g?ocggghéé\oul d be

 canr e B nbaal, MOTHS. TR 58 | NSY LT b SeE 0D S oorh ©

the device. |f_néecessary, one oOr
pr e- coaf®dafiriahsuchasi 3 mpdigied stareh taowigar, swhcls laxﬁoﬂ oDah Ehtefdc Séaiih@'%o ag t¢ugar,

~such as | geit@sahe 6o FOANEESHsCh ﬁlﬁ zﬂbﬂ%ﬂﬁaﬁ? %%réb? i Llll%légéX fuggqsgam@p Saass-

for mul atlpéa%)l(from each ot her, y avoi ding”an
reactions Ie 2 An al ternatlve means of ivernectin delivery at

~specified periods, whilst releasing 15 nonensin at a control |l ed rate over

a prol onged period, would be to premgf@nxqblgl
An alternative means of ivermectin delivery at specified periods, whilst releasmg
. 15 monensin at a controlled rate over a prolonged period, would be to prepare dual
formulation tablets mcludmg both the first, delayed release, and second, controlled
dissolution formulations. To provide such a dual formulation tablet, a tablet of the second
formulation would be prepared, as described in Example 1 above, and a thin layer of
ivermectin formulation, either effervescent or dlsmtcgratmg as per Example 1, adjusted by |
3 20 varying the ivermectin/filler quantities as required, would then be formed on the tablet, as

illustrated in Figures 5A and SB with a separating coating between the two fonnulauons
if necessary

The concentration of ivermectin would depend on the thlck:uess of the - tablet. For
example, a 1 mm thick layer would contain between. 5 and 20 %. ivermectin to be
25 delivered in one day. A thicker Iayer say 2 mm, would contain 2.5 to 10 % ivermectin

and a 3 mm thick layer from 1.5 to 7 % ivermectin. A su1tab1e formu.latlon fora 1'mm-
- thick tablet would be as follows:

_ Ivcnnecun ' 15% .
- Sodium starch glycollate 1 to 5%
30 or other suitable disintégrant .
© methyleellulose 10%
starch/lactose | 69 to 74%

ﬁiagnesium stearate 1%




“controlled dissolution fornulations. To provide such a dual for

- PCT/ AUD2/ OT3P19 ) S0y asdaiproridapulseaydier, 6t exumples bidrity bothire) a

formul ation tablets including both the first, delayed rel ea$AprﬁQg gecond,
rm?at I on

tabl et, WO{9M$38%t of the second fornulation would be preparadoasgescri bed
“in Exanple 1 above; and a thin layer of ivermectin fornulation, either
ef fervescent or disintegrating as per Eganple 1, adjusted by 20 varying the

i ver mect i nideally @ I6¢abt ivelgss Ereds | d t.hen, be formed.on the
t abl et as.tabieﬂ Pstér}‘gt ﬁggib frﬁ%ﬁ?ﬁ?%@ﬂg%{ngﬂlg '#ﬁ)p 9%51%1#%9’ ggﬁﬁfh&n‘%i% rq%}n{f’gé’ﬂ thg
W PERRSIntorgRiation 10 gum fdekar y.  The concentration of ivermectin

bet ween -t he
-woul d depend on the thickness of the tablet. For exanple, a | nmthick

| ayer woul §he ivermeatirh Ssmedmiod @il d?s&t@@rateid&%wﬁeféﬁéh EP s%g@?&?‘?@i%ﬁer ed in
one day. . | ay 2..nmm uld contaln 2.5 to [ tﬁ’é&nl n
and a 3 Acﬁ%k é@%‘?‘o@?# allging fog ﬂ/&?%@tﬂ“ﬂﬁe ok iearmeaiin to Yequroritled aton
for a i rnieattigveny temidhy, altbogh thblensiofaid aBer dB69E BRE b %ta%’éi% i:f@gid%ga tarch
glycol | at egldm 9 - 10T e It e disintegragpt nethylcell'ul ose 10%
starch/ | ac oséeﬂng%%e\glﬁl&)ta%% n"l;efs ?%&@38’&?‘3‘?@%%& 13?@%65 \ﬂEﬁ@@ﬁ@%OSlo
on will be

approximately 1 mmthick, formed on a tablet of nonensin drrrul ation 10 mm

t hi ck. Theldeally aietdbildts FiRAhSbh: gh L o8l LAt e.ay eriod of

seconds tomg]n ut onS ﬁ@gnt %{)ﬂ%ntthﬁnd%aggreﬁén%%?%ll@l aé?\éﬁlrﬁwgﬁ@w sgme

discrete pulse of MiVErAYES LY mm hickof sontaeltedatissolutivaghomsnsinyfoinarlatitiy e

al t hougho tratpaeedsasf et Bxdupie REA APNERIAE Bl G ' age,. el.enment
PERiaf BielOSF i%}z G1G6n I:g&ft}’e%ﬁ?gg%g%f?? wafl"

"-along W t . Qf C formul ati on only or nu I n
‘Exanpl e 1;111%%@% t% gB{gt? ﬁe} %EI%EJPsh@ge Lictraectineag well o Hyiegessanye thieysutincet of the y
on

7 e oot St g
§ . :
control | e(r%f. di sscilcut ion r?on_engll]%ﬁgg‘réﬁg?lkaﬁﬁr@'@ SUEgr s laetosss o5 ar filmxanpl e
1. iA s gpe ﬁs‘f:ill;’lﬁlP e ;ay@a%ﬂmﬁg Fores txprolectabe two fdrngllétioie? fai bdzh\Witler, théiehy be
- appl i ed1% eveidmptalleidssitadid @¥e-fe¥Q{diEC diditteRGEES TALY it D€
surf ace Ogoﬁlﬁ% t argel[ft 0 secofgoel for qu%ﬁeg%s%’gk%éhﬁl ¥ ﬁﬂg iaé’ﬁ‘%léplﬁgayer
pre-coated Wt ﬁagp B4 Yrapisheldy ermectin famulation absoripduding arwatarspluble dyg, a
modi fi ed 3edinsticking apemrsuchiahPYP drR%Ad Mbwed td LfFead over the surface of the
tal?let. - The ivermectin foxmulatio_n should be of a low-penetrating nature, preferably
being a thick, viscous solution, suspension or gel which flattens out on application to the
20 -ta!JICt_ of monensin formulation. In the case of an effervescent ivermectin formulation,
this would be provided as a dry compressible powder, and compressed into a layer onto

 the surface of the tablet of monensin formulation.

| . Example 3 | -
A further improyement in the formulations described in Example 2 abo#e, ﬁoﬂd include
25 forming a shallow well in a tablet of controlled dissolution monensin formulation and
. Placing delayed release ivermectin formulation, as described in Example 2, in the shallow |
- well to proVid_e the dual formulation tablet, as per Figures 6A to 6C,

' A suitable fast release formulati_on would contain about 15% ivermectin in an effervescent
or disintegrating formulation as per Example 1. |




di ssolvable in runmen fluids so as to protect the two fornulg%hmq?ogronleach
ot her, thereby 15 avoiding any undesirabl e cross-reactions. the case of.
a di si nMa@exa3Besg | ayer, this layer could be applied as perihiepbabs of
ivennectin fornulation also including a water sol uble dye, and a sticking
agent such as PVP or PVA and allowed te@zspread over the surface of the
tablet. The ivermectin fornul agi : I a | ow penetrating nature,
preferably being a thick,.vis@%ﬁ@bggﬁgvﬁgﬁgb@ﬁgpension or gel which
f1attens -ouflosge slspentaf thsrinvention sap Getraidibt usefl townetnal disdase, rbwth ates | n

L0e e ShaommtingyasnaslhENRRS! bcl SRR o ol 0 PL 0V, 000
of the tablet of nonensin formulation. Exanple 3 A further inprovenent. in
“the formnul ati ons described in Exanple 2 above, would include 25 formng a

shal | ow wHl wili be apprtibtet] thit, ammljgﬁldg)eaﬁdimdﬁﬁéﬂ@ of BRE Iivetidrohavel Bdenon and

. pl aci ng Lvernectin rpul ation, as cribed in Exanple 2,
inthe s g%ﬁgv& &geﬁla? % peowrﬂ%set%feﬂﬁﬁglf‘u%rvﬁﬂﬁﬁﬁ i“&%?é‘%‘?%% ,maé'sb‘?)_é‘i‘ar£i gur es
6A to 6C. Withawdexinting ffecat theedpiritsmdf stopeibithiecinvestioh dis clefihed f hbullovtaYo '
“ivermecti gaigs. an effervescent or disintegrating formulati.on as per Exanple
1. 5 April 2006 WO 03/033031 PCT/ AU02/ 01426 22 Industrial Applicability A

dosage el enent of the invention can be readily used to control disease,
~growth rates- and/or patterns, or control physiological events such as
Qestrus or lactation timng. It will be appreciated that, although specific
enbodi nrents of the invention have been 5 described herein for the purpose
of illustration, various nodifications may be nade w t hout deviating from
the spirit and scope of the invention as defined in the follow ng clains.
23 1.. A controlled dosage rel ease el enent adapted to be inserted into and
retained in the runen of a rumnant aninmal, said element conprising: a) one
~or nore discrete and predetern ned anmounts of at least a first formnulation
conprising at least a first active agent, said fornulation being adapted to
dissolve. in rumen fluids ata rate. such that dissolution of each of said
one or nore anounts of first fornulation provides a pul sed epi sode of

rel ease of said first active agent into the runmen; b) one or nore
predet erm ned anmounts of at |east a second fornulation




} adapted to dissolve at a controlled rate in runen fluids; H§h30&§ld one-

" or nore anmounts of first fornulation are provided at one or _

- predeternined | ocations wthin the el ement relative to. said one or nore

. -amounts of second fornmulation for one or nore del ayed rel eases of at. | east

" said first active agent into said rﬁgen at predeternined tines before,
during, after, or any conbination eof ; of a predeterm ned extended
time. perlod def i ned by said second fornulatlon and c) optionally, at -

‘least a' third fornulation which dissolves at a third dissolution rate in

rumen fluids.. 2. A controlled dosage rel ease el enent according to. claim’
1, . wherei nChithel second, controlled dissolution formulation conprises at ..

~ least a second activ wher eb c ctiv ent i s rel eased
“into the rumen g]fc a %u%gﬁgﬁﬁdd(’?aggrg "rV?PF"PtCBfZﬂ%? todye in ﬁ?‘gﬁlﬁaﬂ‘fient del ayed
. pul sed epi smmhdﬁddﬂtheaimasﬁalmhmaﬁdmma]mmdhémé&xabéinﬁrlsm‘gt active agent. 3. A
control | ed dosa%r rel ease el ﬁ ment aacordln clalntz wherein said -
“first, delayed rél eaSB° YdPoH PRI IEPEGC - %@“%&0 fatigasta §5td second
" active, agefotmulanon oeneﬁﬁit.g bRl AR5 TR bRnE3HA - foﬁlu%eﬂbelag% bRy to any
~one. of clal rlrs _ gPB wherein said first and second or.mul ati ons both
conprise safitrore jinjumer 1d5 &t aygterprch thahdisselyion af ench pFseid opetor mereagent i s
rel eased ‘i MNirRounf@f FtsRAmBlktich ﬁruﬁumu@ti eBisGRIVFTALsC I sal PGt RUGL 2
. predet erm ned extended time period, with one or nore intermttent delayed
. pul sed epi sHERNGheEEMElse into the rumen-of said first actlve agent 5.1,
‘A control | ed dosgge bl @afRe SaTEMin@CHRuls Y ol 10sBd to 4,
wherein said przgeternlned %@%end Intlneupér?g as ,akwn 8£ 0 days 24
6y A contr(ﬂ@%l“d@é%ﬁ@@e?télcea%‘éleélfiiﬂrewﬂweéhrddl ng to any one of claims 1. .
to 5, conpri siNggreid\Gld AWoYESRE I one end and
- being - generally cfosed atot he o?ﬁﬁﬂ& (%h%%ﬁ a|nPﬁ§%@ﬁ§g%%n said first
and second m4gre predstemiinnddodations \ﬁﬂemdte@lqmmewa@nfdwsardmngDemsmduntsm t he
di schar ge. cﬁ@&oﬂ@fohﬁ@laﬁ&lfgﬁ&g E dél e\dhgez%&nofsa?ldtfszgd hartans. are urged -
by bi asi ng means towar ds- t AT gS SpERT Y Ll R S A VS i on
di ssol ves fagenhingo baihuiimeyg af prodetermines tinms tredoad, dmm@aﬂeraordny opabinatipn 7. A -

- controll edtﬁo taccordin rein. said vessel
is a Cont ro &t . elp?éd@féﬁ;%;,@d %ﬁe@ ﬁme Peﬂocpdetﬁned: by sam seéon nnulatron,- _ :

ease capsu
~and

c) optronally, at least a third formulation which drssolves at a third
drssolunon rate it rumen fluids.
2. A controlled dosage release element accordmg to. clalm 1, wherem said
‘ _. second controlled dissolution formulatton comprises at least a second actlve agent
whereby. said second active agent is released into the rumen of a ruminant ata .
. :‘-l._'.u;—;—g;)} - ., controlled rate over a predetermmed extended time penod with one or more )
| mtermrttent delayed pulsed eplsodes of release into the rumen of sard first actlve |
g agent o
C 3 A controlled dosage release clement accordlng to claim 2 wherem sald
first delayed release formulation also compnses at least said second actrve agent
- 4, . Acontrolled dosage release clement accordmg to any one of claims.1
' to 3 wherem said first and second formulations both compnse said first actlve agent,
whereby sard first active agerit is released into the rumen of a ruminant at a controlled
_ : : rate over a predetermmed extended trme period, with one or more 1nterm1ttent delayed
S pulsed eprsodes of release into the rumen of said first active agent.
5. - A controlled dosage release element accordmg to any one of claims 1

to4, Wherem said predetermmed extended time period is from 90 to 100 days




‘corrprl ses a form of se enrum

- 8. Arcont'rol | ed dosage rel ease el ement accor di ng-to any ones@byicioag®s 1 to
7, wherein said first and second fornul ations are in separately tabl etted

vrforms and. wherein one or nore tablets of said first, delayed
‘rel ease-formul ation and one or nore tablets of said second controll ed

di ssol uti on formulation are. positiongd in a predeterm ned’ order w thin the
element. 9.-'A controlled dosage rel ease.el ement according to any one of
clainms 1, to 7, wherein said second, controlled. dissolution fornulation
is-tabletted and said first, del ayed rel ease formulation is fornmed as a

~superficial layer on a tabl et of second formul ati on, and wherein one or

more tabl ets | dyeredt wrtuhlle;hdcdagelrelsasefelemenﬂaet:mdxngMy ond ef clhini¥ar.e tabI ets

y corrprlsed f faormy.ation itio
pr edet er m {r%ed%}lrl%[ neﬁmqlcb °R Ve?tsgi ]ealvg'ﬁd‘rfﬁsc ffée Opeﬂm ﬁ?‘teoﬂnﬁ Bdll"dg%ge el ease
‘el enent. acgmerlipglobed ahe oﬁmEemfarﬂlcantﬁﬁmk théréin faid Yilke a8 fRcéd@e second,

controlled dl‘isol ution formul nis tabletted and a shallow. well is _

formed in. formpulptions 1,9 predeterny d’r‘i TPEEHITAE 11O BaRisdates ord fodbe  del ayed |
rel ease f@6setbad, afdwhéreinthid¥eishuldtiofis aré Sigdd B{BhLiANMYEIS owaragmeher ei n one or

nor-e tabl e({ﬁch i nla ed W|th the first. fornmulation and one or nore tablets

compri sed PIgE OE the fgpolptign; CBWOIé{F%{?fE“ atadigs iopt Fracdfarmylation ,
predet er mgﬁlgﬂdepéiﬁ{g W t hi n the el ement. 11." A control | ed-dosage rel ease
el ement accordi ng to anz one of claims. 1 tq 7, wherein said first and
second f or mul at’t ons 48 ?ltédﬁﬁ?epmledetlmeﬂ@mw@ngjmﬂmmﬁ sdengini widig one or

. nore i ncl Uakens aQbnifdlied rdiékstapsile! ayed rel ease fornulation within a body of
-..said second, controlled dissolution forrmulation. 12. A" controlled. dosage

el ease el erend- accHreanimefleddosasy relesse dement a¢aonting totapy oa¢ ofi@meiln said first
Tactive ageny, kst ta@he@a&fe@anrettlxaeﬁt !argg:e%flﬁrgﬁﬁﬁﬁblftte%l eRy ! de |

antibiotics,”anthel mntics, ectoparasiticl am ns.
24.. A coﬁthetﬂlﬂ@@@mg@bk@oea&éﬁmuehbmd rmlvemifoimgation aadynmenﬁé cl ai ms 19

1o 22, WhgffodialSRaoN o ARNRLARSSH: AhRRL B geTH £ Lon 2L oo,

con ed abSAge T el %ease el ement
accor-di ng pregetstrained Qfderwwlienélerelmtmt rate of .rel ease of sel eniuminto the

rumen of said gnim about 10.to0 bout 0 per: -
ani mal wei ght ger é%feg%sagﬁ Eedf‘l PR g%?&’éﬁhllgeztf)é'ﬁggn 5}’@?1?]1 accor d| ng to
claim 20fo Wtemlmsatdmcomi, eontotled dulsseamen ﬁmﬁhemimmetrenena beid Fitsgen. of said
animal - is fro bou

oot P SR B P BT S o ERE b oo w1
: formulatxon and wherein one or more tablets layered with said first formulation and
~ one or.more tablets compnsed of said second formulation alone are posmoned ina
predetermmed order. within the element.
_ 10. A controlled dosage release element according to any one of clalms 1.
' "to 7, wherem the second, controlled dlSSO]utIOIl formulation is tabletted and a shallow o
" well is formed in a tablet of said second formulanon and said ﬁrst, delayed release.
formulatlon is inlayed i into. said shallow, well, and whereln one or more tablets mlayed
: with the first formulanon and one or more tablets compnsed of the second
' formulatlon alone are posmoned na predetermmed order Wlthll‘l the element.
' 1L A controlled dosage release element accordmg to any one of cla:ms l
to. 7, wherem satd first and second formulations are mcorporated in a unitary form
. _compnsmg one or more inclusions of said first, delayed release formulatxon w1thm a
body of" sald second controlled dissolution fonnulat:lon A |
12. A controlled dosage release element according to any orie of claims 1
to: 11, wherein said first active agent is selected from orally actzve honnones,

- egcopeptlde antlblotncs, anthelmmucs ectoparasiticides, mmerals and wtamms




‘to 26, wherein at |east said second, controlled dissolutionsgrghgsion
al so conprises: a non-ionic surfactant or a silicone antifoamagent. 28. A
-control | ed dosage rel ease el enent according to any one of clains 1. to 27,
~wherein said formulations al'so conprise excipients. selected froma
“veterinary acceptable carrier, dilue , €excipient, adjuvant or .-

- conbi nations' thereof. 29. Use of one nor e dlscrete and predeternlned
amounts of a first fornulation and one or nore predeternined anounts of a
second fornulation for the manufacture ‘of aprel oaded control |l ed dosage
rel ease el enent adapted to be inserted into the rumen of a rum nant
ani.mal , wher ei n24ai dA¢entajled dpsaaersleaserclempnpacsdrding today precof chimsll§ i r st B
-active. aggnby heldiPafd tEMdOLarfho 1&&131&9%0%%?{@&{‘%190 , ABhANES gRRner al - one

. or. ‘nmore predeternlned tines after 1nsertrion sal dbe el’enment into the
rumen of t lofselenivmd and wher ei n: a) said first -fornul ation conprises at

-least a first a ive, ‘ di,sspl v rumen fluids at
a rate such tha?gdl sS0 0|“(f)"(r11§o eer§%: e?eon%eéll %chﬁlglgtfifﬂ%%’vgﬁb%ts of first.

- formul ati orﬁnqeam\ufdeasaoﬂcmleﬂmdl mqmthmimeabffaai anns iofromaboutfiDrsibouaCt | Ve
agent ‘into hhe rumen nd %1sat econd formul ation adapted to dissolve at
a control | é ugé‘?'émlnﬁpf’ﬁfgear‘?l ¥ é’Fel n said one of nore anounts of
first fornul atios araCmmededagareeaeew:nenﬂmcerdnfgaderaeﬁm Ragrdipcat i ons

“within the el erreg reI i-ve tqQ said one nor. e rrgunts of second -
formul at i offe@F obFrleagy o r’?B]F’é‘“’dél“ﬁ mep éjsa"dl’alaﬁ PBABPULS LD 8b9WE st act i ve

agent mtommgd;ereuﬁafpeaamﬂaqste mned ti nmes before, duri ng, after, or any -
~conmbi nation. thereof, of as(j)redeterm ned extended tinme period defi ned by -

. .sai d second f orddat até Gortelled dosage relopig gleppntaycordme fa anvne s gl & o cl ai m 29;
“wherei n t h, sipsageinth RARRAiAsScofd, ceaEH1reahisaﬁutﬂﬁSfaaeﬂaeh%?saeoe et .
according to any one of clains 1 to . 31. A use according to claim 30,
wher.ei n sa?Ho%l‘@ﬁé‘l{fa‘ﬁ?’ﬁw%I@Bc%’éﬁl‘trfelméﬁlmreI ease, into the runen of at
. least a second fcti Ve ARSI Qe r@le&@%ﬁﬁkﬁdd&&ﬂﬁg?&ﬁr@f&%%fcltam peri od,
~with delayed rel ease. of said first active agent as one-or nore pul sed
epi sodes ate ¥ wherpimspid femnulstiopsalscqonpeise exgivionts selefted fromor vesaripayonbi nat i on
“‘thereof sa ﬁg&gﬂge Tde L i Q) g.to claim31,
wher ein sa%%e tar‘edet er m&linelc‘l{%(o?gndd’ gjuv%%%&tg]rﬁﬁzggﬁgﬁ{e%}'gm 90. to 100 days.
- 33:" A use accor#fing Iiseofeirwyor@imedlﬁcrobandme@@emmeaammloéaﬁrssa| d first
: act| ve :

* formulation and one or more predetermined amounts of a second formmilation for the
. manufacture of a preloaded eontrolled dosage release element adapted to be inserted
mto the rumen ofa rummant ammal wherein said dosage clement is adapted to
dehver said first active agent to the rumen of a ruminant animal i ina delayed manner
at one or more predetermined times after msertlon of said dosage element mto the

- rumen of the ammal and wherem

a) sald ﬁrst formulatlon compnses at'least a first active agent, and is’
adapted to dissolve in rumen ﬂulds at a rate such that dlssolutlon of each of said one
' or more amounts of first formulation prowdes a pulsed episode of release of sa1d first
' active agent mto the rumen; and _
b) sald second formulatlon adapted to dlssolve ata controlled Tate in
Tumen ﬂmds '
wherem said one or more amounts. of first formulation are prowded at one or
more predetemuned locations within the element relatlve to said one or more amounts
of second formulatlon for one or more delayed releases of at least. sald first actwe 7
agent into said rumen at predetenmned times before, during, after, or any combination -

. thereof, of a pre_detennined extended ﬁme period deﬁned by said second ~fon_nulation.:




according to ¢l

agent is selected from hornones, glycopeptide antibiotics, g;z\'bmejd@bnti CS;
ectoparasiticides, mnerals, and vitamns. 34. A use according to.claim
33, wherein said first active agent is ivernectin. 35. A use according to
- claim 34, wherein at |east one del ayed rel ease of ivermectin occurs at
about. 10. days after admnistration of said elenent to ,a rum nant .
-animal . 36. A -use according to clai m2® or claim 35, V\/nerel n multi ple-
epi sodes of delayed rel-ease of iverneotin occur after adm nistration of
said element to a ruminant aninal, said episodes being separated by about
- 30 days from each other. 37. A use according to any one of clains 34 to 36,
wherein a singl &0 déluaquondm%esbnmw,lwﬂwmﬁmﬁpsageelaisertrsaabout 0.05 to .
about 1.0 r ght. .38. A use
S8 BBkt el derhifaecoMRDOREY b MBL BT ect i me
rel eases about- @11 Amsexdmurklir@técleignB@evhmﬁswiﬂelﬁhmtphmdemnow kg- ani nmal
wei ght. 39..A use 'accor 37, wherein I del.ayed rél ease
Cof . i ver mEUESH Qg QR ;ég].ﬁm?ﬁ S?mflga‘étl)v&fi‘gerﬁo?rﬁrj“?%\? ng‘é‘f‘? o-the =
. rumen per kigregliiod withwielagéd reled . of said fius @ctane Qe aflgnel 0@ ndRypulie of clains 29
. to 39, wherein sald econd (of0) troléed dlﬂssol ution fornulation, conprises
‘an i onophoFRiSofles & Rr W‘“ﬁ‘éf‘l‘\% cforerfunngoafier oF pryombination el @ider an -
ext ended tbﬂenqeemhﬁq;em&l A use according to claim40, wherein said
: |onophore is nopensin. 5 Aprjl 2006 27 42. A use according to claim41l,
wher ei-n -t he rat# of 4E§eéé§‘¥dl§g‘9ﬁﬁ‘§l’%]i fvherein Bid medeternimgd eftendsd d ani nal

from about ng,e%ﬁéalgm“,tggaoﬁggrgay@onenm n per kg animal  wei ght per day. . 43.-‘

' A use according to claim42,. wherein the rate, of release of nonensin .

Bnto the runen. 3%t SaPEs AseRTHRE 19 anvians of elsen 2900 82, whsteibwist first &tivery —menensin
“per kg anhé&llg‘éﬁb&dﬁﬁ&ﬁﬁoﬁﬁﬂres,é@coﬁ Hd@arﬁfﬁﬁﬂi'&g Htﬂelhﬂntﬁg aim42, wherein the

._ rate of release ofnonensin 1nto-the runen of Said animal .is- from about
0.75: to' edensrasiticegpipgipleaal Nitgreinskg, ani mal wei ght per day.. 45. A use

. accor ding to any oney aetfﬂaﬂgz aalheﬁ%emeae'ﬁ}sectefa@&

1vermect1n .
35. Ause aecordmg to claim 34, wherein at least one delayed release of ‘
. 1vermect1n occurs at about 10, days after admrmstranon of said element foa rummant
. animal. '
* 36. Ause accordmg to. claim 34 or claim 35, wherein multrple episodes of
delayed release of ivermectin occur after admlmstranon of said elementto a rummant
. animal, said eplsodes being separated by about 30 days from each othet.

37, Ause accordmg to any one of claims 34 to 36, wherein a smgle

. delayed release of ivermectin releases about 0.05 to aboutl 0 mg wermectm mto the -
_Tumen per ke ammal -weight. _ '
38.  Ause aceordmg to clann 37, wherein a smgle delayed release of.
“. : 1vermect1n releases about 0.1 to ‘about 0.5 mg ivermectin into the rumen per kg ammal
8 wetght | o
‘ .39 Ause accordmg to elarm 37, wherein a smgle delayed release of
wermectm releases about 0. 2 to about 0.3 mg 1vermect1n mto the rumen per kg ammal
. welght 7 '
- 40." . Ause accordmg to any one of cla1ms 29t0 39 wherem sald second
controlled d;ssolutlon fonnulat]on compnses an ionophore as a second actwe agent ..
~ for controlled release over an extended time period.

4

41. . Ause aceordmg to clann 40, wherein said ionophore is monensin.




‘'seleniumis co-delivered wth said ionophore. 46. A use accgr@npgodﬁo claim
. 45, wherein the rate of release of selenium  into-the runmen of said ani mal
“is fromabout 10 to about 20 ug sel eni um per kg ani mal - wei ght per day.

. . 47.. A use according to-claima45, wherein the rate of release of selenium

. into the runen of said aninal is fromabout 5 to about 10 ngy sel eni um per

- animal per day. 48. A use according 40 any one of clainms 29 to 47, wherein
sai d dosage elenment is for adnministration to a rum nant ani nal for t he
treatment, prophylaxis or. both of a diseased or infested state in a

fum nant animal. 49. A use-according to. any one of claims 29 to 47,

wherei n sai d doddge él@Hﬂ‘morql@gﬁ’@ilalladﬂs\ﬁhmmtimrmﬁl@leasemﬁmmamsm ani mal for

f-_al ter ‘ ng t hﬁtoﬁﬁ@’ﬁhﬁh %ﬁéaqé‘émé&ﬂ& H§m%i3m§t O@‘Waﬁ'&ﬂ& S%.'é lggtllensln per kg
' anlmal welght per day.

. 43, Ause accordmg to claim 42 wherein the rate of release of monensin .
' '_ mto the ramen of said ammal is from about 0. 5 to about 1 5 g monensin perkg
| animal welght per day. - 7
| 44.  Ause accordmg to claim 42, wherein the rate of release of monensm
into the rumen of said animal is from about 0 75 to about 1.0. mg monensin per kg |
amn_lal weight per day.

45.  Ause accordmg to any one¢ of clalms:vé{) %0 44, wherein a form of -

, se]emum 18 co-dehvered thh said ionophore.
46.  Awuse aceordmg to claim 45, wherem the rate of release of selenlum
into- the umen 1'of said animal is from about 10 to about 20 ug selenium per kg animal
: welght per day. ' o
47. A use accordmg to claim 45 wherein the rate of release of selenium
- into ﬂ1e rumen of said animal is from about 5to about 10 mg selemum per animal per '
" day. ,
48. A use accordmg to any one of elalms 29 to 47, wherein said dosage
Iement is for admlmst{at'[on to a ruminant ammal for the treatment prophylax1s or .
~ both of a diseased or mfested statc in a mmmant animal. '
e _ 49.  Ause accordmg to any one of clalms 29t0 47, wherem said dosage
;. 5 ; e]ement is for administration toa rummant ammal for altermg the physmloglcal status

of a ruminant ammal




