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More recently, for administration to ruminant animals compositions/capsules adapted to
locate in, and be retained in the rumen have been developed, these compositions/capsules

15 providing a gradua.l release of therapeutic/bioactive substance into the ramen over varying
time pertods.

Controlled release formulations for direct insertion into the rumen of ruminant animals

and shaped/designed to be retained therein are described in, for example, US patent

. numbers’ 5,720?972, 5,322,692 and 4,268,497. US patents 3,720,972 and 5,322,692

20 disclose sustained release boluses including bioactive agents incorporated 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 rurnen of a ruminant in a rolled up form which opens up m the rumen 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
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gradual Iy 1nto tRehf -being of,anRIse and/or whoe cdutrolbedstiming effystysiotygical
ret ent i offaies g desiredinen,  as described in, for exanple, US patents
5,277,912, 5,562,915,. 4,803,076, 4,687,480 and European patent
'Ihefia 18 therefore a need for a means of delivering doses of pesﬁcidal and/or
- 20 Ph}’31010g_10a11y 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 for 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 afier 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




nunbers EP 715, 847, and 373,890, and conprising active agentg%m%bg an
added 35 advantage that, generally, a substantially constant surface of a
slowy erodable 5 April 2006 WO 03/033031 PCT/ AU02/ 01426 2 fornul ation of
an active agent is exposed to the runen fluids so as to provide a nore
constant rel ease of the active agent gnto the runmen. Fornul ations for
inclusion_jn such devices are alJ sp described jn, for exanple, US patent
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i s harnf PR 10T PV 8 FRIFGPY GIRTPRECS, and/ or where controlled tining of
physi ol ogi cal states is desired. There is therefore a need for. a neans of
deliveri Ir}g udsgfges igf %esti gidal. and/or 20 physiologically active_substances
to ani mars ‘B BRED I HEL HIPEFBE o MEHIS Pigpaly, buppptenssessyEY er mi ned
tines af sdelya Giringdme of ahe ediderborPeithg?, Sichadsi ‘@Bmpifder @6d Schfprisdie dapyention It
is therefore %P'é"g&] ece'%)d of this invention to provide a dosage formfor

provi di ng” 8 Hé dFEPBEYE i nto the rumen of a runinant aninal of a

t herapeuti c and/ or bioactive substance at 25 one or nore periods of tinme
after administratign of the dgsage formto the animal. It is a further
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cont r ol | eithintieiraespe “disibegiatt? afid doB@spohidise derived@mis. ani mal of a t herapeutic
and/ or bioactive substance over an extended period of tinme, while al so
provi ding tenporally del ayed epi sodes or pulses of release into the runen

of anot hbra firktesmpenfiieprbnaichicd, Sk s ROGEd 22nEIRE QS Bl clcind NVention
: 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 rurﬁen
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.




It has now been found that. a dosage form adapted for Iocatig)ﬂp,ii,rboo@nd
retention in the rumen of a rumnant aninmal can be fornmulated so as to

al | ow del ayed rel ease of an active 5 April 2006 3 substance at one or nore
predeterm ned tines after adm nistration of the dosage formto the aninal.
As used herein, the term "del ayed" imahe context of delivery of an active
agent, relates to one. or nore intermttent dosings of an active agent from
one or 8 STOPL apect ghihe Drepsabinyepian. itheresis peavided wse ghenes mopt dijcedtesndnt , over
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retained in the rumen of a ruminant animal for one or more delayed releases of at least a first
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active agent into the rumen within an extended time period, the element comprising;

a) one or more discrete and predetermined amounts of at least a first formulation
comprising at least the first active agent, the formulation being adapted to dissolve in rumen
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. '




In a second aspect of the present invention, there is proviQf fH%O@f one
or nore discrete and predeterm ned anmounts of a first fornul'ation and one
or nore predeterm ned anounts of a second formulation for the manufacture
of a preloaded controll ed dosage rel ease el ement adapted to be inserted
into the rumen of a rum nant ani mal, 3pherein said dosage el enent is
adapted to deliver said first active agent to the runen of a rum nant
animal in a delayed nanner at one or nore predetermned tinmes after

i nserti oFopéxasmledthd T8 GamelagoEmhy ieltethé B&icelal BRNorGhort PRs@nh MRlatterdytd
wherein: a id.first formulatio _%ggﬁrises at least _a first active agent,

and is adSPPEHO FEmtE; WE UG Peag g giderygseent erfeRidl¥ ych t hat di ssol uti on
of each of said one or nore anounts of first fornulation provides a pul sed
epi sode of release of said first active agent into the runen; and b) said
second fornul ati on adapted to dissolve at a controlled rate in runen

fluids; - wherein said one or nore anounts of first forrmulation are provided
at one or nore predeterm ned |ocations within the elenent relative to said
one or nore anounts of second fornulation for one or nore del ayed rel eases

~of at least said first active agent into said runen at predetermned tines

before, during, after, or any conbination thereof, of a predeterm ned
extended time period defined by said second fornulati on. An enbodi nent nay
be a controll ed dosage rel ease el enent adapted to be inserted into and
retained in the runen of a rum nant animal for one or nore del ayed rel eases
of at least a first active agent into the runen within an extended tine
perirod, the elenment conprising: a) one or nore discrete and predeterm ned
anounts- of at least a first formulation conprising at |east the first
active agent, the fornmulation being adapted to dissolve in rumen fluids at
a rate such that dissolution of each of the one or nore anmounts of first
formul ation provides a short or pul sed epi sode of release of the first
active agent into the runen; and b) one or nore predeterm ned anounts of at
| east a second fornul ation adapted to dissolve at a controlled rate in
rumen fluids; wherein the one or nore anounts of first fornulation are

~provided at one or nore predeternined |ocations within the el ement relative

to the one or nore anmbunts of second fornulation. Such a dosage el enment
facilitates delivery of an active agent, or a greater rate of release of an
active agent, at one or nore delayed tine periods as short or pul sed

epi sodes during an extended tinme period. By way of "extended tinme period",

periods of several days to nonths, nore typically several weeks to nonths,

and even nore typically a plurality of nonths, for - exanple 90 to 100 days
is intended. 5 April 2006 3b For exanple, the first fornulation nmay |eave
t he device as one or nore pulses in a matter of




seconds to m nutes, such as woul d be achi eved by an efferve$g‘eﬁl:ﬁ0§5 rapi dly
5 April 2006 WD 03/033031 PCT/ AU02/ 01426 4 disintegrating oP. ion, or .
as short episodes of a matter of mnutes to hours depending on the -
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f or mul awidwsagessferientpr ovi ded in a sufficiently small anount, or as a
sufficiently rapidly dissolving fornulation, such that rel ease of the
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into the qg[ﬂg‘ﬁsb&ﬂ qriplsed episodgstafyeleasgdnto the rumen ofdhe fsst dctivetagent. Accor di ng
to a preferred aspect, the first, delayed release formulation dissolves
rapi di ys imordebta prowideshbstaiRiall nhirdothdfted fefaé6f PfecBRM Sctill @¥RdieeERRES as
pul ses. §§ﬂeﬁ%&g dosage .elleaéwt.s ﬁn I (?ro i de a substantiglly conti nuous
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closed af St9bimenssiodnd and containing therein the first and second ' §
formul ations in a .predeterm ned order progressing fromthe di scharge.end-to

- the cl zsddlermtidelypnicasviell, ahe firftQnl QesBHdNob AR SCHdth 3 Hiphke RlcAisNGrvBaNS
_ tovar _ds ﬁé%ﬁt,dwﬁ&f}ﬁ{, 9he first active -agent is released into the rumen of a ruminant at a
, controfled rate over an extended time period, with one or more intermittent delayed short
' 70r pulsed episodes of release into the rumen of the ﬁrst active agent }fit an increased rate.

According to a'preferrcd‘ aspect, the first, delayed release formulation dissolves i‘apidly in
25 rTumen fluids to provide the one or more delayed releases as pulses. o '

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

| Ad\_fantageOusly, the element comprises a hollow vessel having a discharge opening. at one

30 end and being generally closed at the other end and containing therein the first and second

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

| epd, and wherein the formulations are urged by biasing means tbwards’ the discharge
opening when formulation dissolves from a leading front of a formulation 4t the opening.
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second fornul ations are prepared in separately -tabl etted forms and one or

‘nore t abl@;muleé sich &s fcrsts a,@eieg#

tablets %Et e§r1 seco&d %Cogf,\,{‘qcr)l %iii}ggﬁﬁ{lonworw QEI on-are Mnee in

15 a. Pre odiftmenshs,csudrpay beedministared to

cyl i nd? eattlepshaepiort mommmhmudheaaa;ﬂuﬁﬂﬁaymeaa@t@{oa&d@@ﬁy
| ncfude g)éothi n the main tablet, nulti layered tablets; ot her
forns of .conple ; s Jlets, or effervescent tablets. According to another,
preferr gcgqs{aect 't he second, controlled dissolution fornulation is

e

f ighto @i preferreiklaspeet] the |firstsand seconidaformmlitions mmqﬁcpa&ai in
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compri se o(? PT‘H ore Lk Grond; WW&WhOPMMWMOmdm
) _predet‘ér#mr@dteunma mﬂéﬂw,gghm&ecé[ tforvg} Ié a? cafB m@ﬁe@% nded
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vessel 0 anothe aspect cond,
_control I ed. di ?’sl% E%QC&F‘B Itﬁﬁi @ﬁé?%? mypIne, °é%aP8§e% 1 is
‘formed Rk ammbmstdihafmnfcbmpmmmm%ﬂeﬁmtlmém del ayed -

.:r-elease forrrul atlon is inlayed into the shallow well,- and wherein one or

" predete

: .gg:rgrl s?%lﬁ%@t e secoﬁfgﬁc?%r%%u% efsg%ﬁe%%q{ﬂaﬁﬁog}ﬂ@a%ﬂnh@mm J abl ets

bo sabdét Swon@qgl meﬁﬁ"” becledserfomolatid ‘°med'a¥ﬂ*mpérﬁmamﬁmma§nded
of ¥ -
:‘/gf?rlejl aki cor por a%@g&ll n%m&& M%‘t&n@% ﬁygﬁ%ﬁ wﬁ

are unl tar ' '
incl usi or{%}’g‘fh @“‘?lqﬂétm‘ Bore jablets amgofrm acéand fmlnhlaﬁom aldmndgwof the
second, positioned inarpréieteahibd Gﬁief %MHJ ﬁE féﬁlent, Wlnch is typmallyan ope-n-ended
- vessel suchasaCRC .

Aecording o anothier preforred aspecl, the second,- controfled dissolution formulation is-
- tabletted and a shallow 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 umtary
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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Yet another enbodi nent nay be the el ement nmay conprise at |gapki 2odehi rd
formul ati on which dissolves at a third dissolution rate in rumen fluids. 5
S April 2Q@So M3/ 033031 PCT/ AU02101426 6 The present invention further
provides a nethod for delivering at least a first activePGH&HIZO0MZ ¢ he
rumen of a rum nant animal in a control l.ed manner at one or nore
predeterm.ged tinmes after adm ni.stratign to said aninmal of a conposition
cont ai ni ng ARV eRtioafurber previfles amethod fondgivesing gt kast afiist astiveggtst sai d
ani mal a aerd imdadhdp ehf@ge, &l ing to the jnveation. -
The inventi on ﬁil&so [Qﬁiﬁig_g%ﬂta met E%g %gﬁgtlﬁ%ﬁarﬁ_g%g%g’ﬁﬁ%r&%gI?%dg%ﬂmfld bot h
of a di sedid alF apRymsratende seid animal ofumicamposition rahtaimngrpaid sttie agent,
admi ni st emiidgnéthod abutipfisil AdfinisRingth BRNIASLRBARMNH UEHS AURLADN
wher eby gg@réﬁgttlﬁjg.amngnt of an dgent active against s
Afest et SHSLBYS

di sease/ | OPel eased into the rumen of the animal at one or
-~more 10 delayed tine periods. As used herein the term"treatnent,

* prophyl axiT&e#vengomalso pedvides atmethod fanbl Gbitmeas profhivilkis 6Boadyf 2afkeed
prevent acgdijseased 1 nf est. state or svynptons,. of otherw,se prevent,
hi nder, retard, an %#ﬁgeﬁgﬂfg%tt?ﬁ%nﬁrm}s{‘g% né%mmeg’é’ﬁs@/-ﬁ é%g%ﬁapbﬁnor
ot her und meah pecordipgpiodhs inventing, whyrehiiais effoctive drhodfséfin @péntaagive
cor r esponggdigst dgai Hedsd/BFddRd" t.0. 1 af i by .endg- and/or
~ecto-paragites.. The inyention %isfrﬁlg%égr]gﬁ %ggﬁ%gﬁngfﬂ?m%dﬂ Q& O TP he
physi ol & dayedime periofs. o ruminan.t  ani nal conprising adnministering to
said rum nant an el enent according to the invention, whereby an effective

anount of Aamsaljesrtindhé torg “tréatineat, pRIPRyRkisXr Bode", RIYSHE! £in gsq[s.rvwmzﬁ'ant
i e '

at one or nore del aye

. | . f i |
peri ﬁdiés‘%gfﬂg BT R Evaldimrinioc fetoctts HEYS: of lFoRe Brates”

refers tohinders retsmadipb@/or pyntse dhe profrdskien tdfrdifgs@n e n0bOfth&radnRYEMIS

such as ogsiptets {h rmhﬁ- LN stration .of sex. hornones.or
anal ogs;_ or. Iffal ter a%%gfvmt&hsg@r%r na f’ﬁ"g o ?g%?“&?poé'rq’%‘rl‘?m’led Emsreipde
growt h PaPestRtioR By, endoy and/erento-parasithsi ni strati on of agents whi ch enhance
the food conversion efficiency of an animal. 25 An "effective anount”, as
- referred The ineertion, fuither pisha8esa oRod Rfiafietil it | Smidgpunt
of an actjye jagent ..o pL ovi.sgees. t he ?i. Si raed e?f e t_ﬁl?ﬁg@ip%?ﬁ?ﬁé%??é‘éﬁ%%gﬁt "
will vary “From s;‘%tﬂ%fad%“ crinedes @ﬂ&gnméa%ﬁorﬁagéoﬂxelavmmr of
fact or sd/é‘fhfﬁ@m@n fe chm(anpﬂm,qftd_meagmghbmﬁ & ﬂibg&ﬁﬁrol)d Qe %ﬁ?&:ﬂ!o%&%feﬂ the
type and/r@mimay ¢f i : eing treated, the species being -
‘treated, the vvei%ﬁtlé,/asg&glg%aﬁlg%g‘g%ﬂe‘?%heméw?ffm‘?q‘?é{égaﬂeg%ieé’&mgﬁd t he

" node of %Ism' nistration. For any given case, an appropriate "effective -
- 20 As used herein the term "altering the physiological status”, refers to, for example: control

of the timing of physioiogical events, such as oestrus through, for example, administration -

of sex honpone_s or analogs; or alteration of the normal physiology of an animal; such as
growth rates through, for example, administration of agents which enhance the food

conversion efficiency of an animal. o o -

25 An "effective amount”, as referred to herein, includes 2 non-toxic therapeﬁticfprophylactic' )
amount of an active agent to provide the desired cffect. The “effective amount” will vary
ﬂom subject to subject depending on one or more of a numbei' of factors amongst, for

. example, the particular agent being administered, the type and/or severity of a condition |
being treated, the species being treated, the weight, age and gencréi condition of the =
. 30 subject and the mode of administration. For any given case, an appropriate “éffective
-amount” may be determined by one of ordinary skill in the art using only routine
.eXperimentaﬁ_on. Also, extensive literature is available for inany known active agénts
through, for example, manufacturers’ catalogues, the '-intérnet, scientific joumnals andr
patent ﬁterature, including effective amounts for adxr;inistration to target animals. .




. anount” may be determ ned by one of ordinary skill in the amtadbsigs only
routine experinentation. Al so, extensive literature is avail able for many
known adY@o¥0Meunts through, for exanple, manuf acturerspcfgh@i,ﬁgges the
internet, scientific journals. and patent literature, including effective
anounts for admnistration to target anipmals. 5 April 2006 WO 03/ 033031
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of active agent sufficient to result in one or nore® ol | owi ng:

suppr essi iolo event such as oestrus; act ivation of a
. physi ol og?{gn?érmg%? M‘Zeu%lﬂo Beé?tsrtﬁ@“ anqyst e ackiye egent sufBeien o result lim one
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sui t abl ® deectabla referred are ose.
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whi ch are desr r abl y adm ni st Active agents
-~ pref erred deI gl gel e Er]%é be selected fromorall y active natural or
15 synt he E( MoRp gsssim thet drsags elsmentsi afethe duvenitioy indidecampept i de
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for fornul at i ongﬁ%e@o%%%%@b%%ﬁe@m’qﬁmmﬁ- include orally active

hor nones . hornone-1i ke substances such as anabolic steroids and 20

‘progest e °ét88m§é’§@fﬁﬁgbforai¢hibrg@$qleasnahagobmgﬂmﬁ ﬁ'&ﬂOdr&ll aabiermdial & and

el engestslyﬁth @G I g I,Oot i cs re cta I ani n,
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" glycopep er gytibighiess Tepartiioning sgentsi %Iﬁhdmnlmst catopa}‘aammdﬁspnmmdrﬂe dndct ones
i ncl udi ngltammsrrectl ns and 25 mlbenycins, benzim dazoles, azoles including
niridazol e and i m dazot hi azol es, pot assiumtartrate, bepheni um hydr oxy

napht hoatEQ hi | ok I chl, orophe di et hyl car bamazi ne
citrate, érse%%;ngﬁoq%p ﬁW@g ’ﬁané’ éccoF@E&rFPhg‘ﬁePfeP%ﬂ@ rigedritioni de,
ni cl os am“l? ep(P rally setivechopupnest ar, hquoaeﬂhkb sﬂmmbﬁsucBYJsVdnﬁbélfB AABRRLRG

- quinacas gé%eme Wl fogeh ARRGAPhRIRting b RRROE" bestn%tt ténges't?o?e

- Examples of glycopepttde antibiotics are actaplamn, avoparcm, A355 12 Ad477, nstocetm,
vancomyecin, and related glycopeptides.

: Examples of anthehmntlcs 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:deazoles mdazothiazoles and macrocychc lactones |

Examples of suitable benzlmxdazoles include ﬂnabendazole tnclabendazole a.lbendazole

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




" invention can include noxidectin

30 hexachl or oet hane, ~or carbon di sul phide. Especially pref egg\?phz 06
‘anthehnmintics are benzi nm da2ol es, im dazothi azol es, and macrocyclic

| act onegyg es of suitable benzim dazol es include thiabendazol e,

tricl abendazol'e, al bendazole, canbendazole, fenbendazolRET/ARM3&MEZ0] €,
oxfendazol e, or oxibendazole, or active derivatives thereof. 5 April 2006
WO 03/ 033031 PCT/ AU02/ 01426 8 Exanpl e of suitable thiazoles include
teram sol EXATRIGH Af sBiiteblsr thisoleseintbrdevitinvissle, Itvantsile diyBitB@l Hativatives
macr ocycl therdofict ones are selected fromthe group consisting of ivernectin
(22, 23-di hydroavernmectin B, described in EP 295117), abanectin, avernectin
Ada, 5 av. rrreaglti n Aib, avernectin A2a, avernectin A2b, avernectin B19,
aver nect i ﬁ’ﬂ?s? Y, magrachielia last@es arausdected rfmmntthe d3dkp cOhsistideyHF FRith¥etid he

macr ocycl ¢ he fjrst .aspect_of_ the invention can be sel ected ‘
from t%e %?'rg’gﬁgﬁﬁc??ﬁ) %ag%{)%%cr?&sﬂr’ eq?egfgﬁeo‘?bu tﬁé 29341 1 abrgnestin pysrmgetiv ehmect i ns

- above betavMGtnnAYS SranQum: Haul WeAREHORL! WERRAH e SIORRAAD S,

i sopropyl,_ qr -sec- hutyl groups, as set ouf 1n
appl i cat_iaggléme%gzl m@gla,vmwm&b. 0’888 typacally3 e m8croORHEG Idctormnel B3 40832
Al so typiapddt \of thé | f the first aspect of the

i RRCh G Felt R Fh, M irtipct! omBSBEE gefieacs e
2597794) Dapplhig mgf&mnne@rlamhdawghm_sﬂ(iflﬁgwei dog@?%m P32 &BhBit other
- sel amect ighan BRI m | bepycin including mlbemycin oxinme,
ni | benyci E\hnoﬁl(g&h‘fkf}gﬁqo‘lt"{]@)%‘%)‘%wqpfs 8%, fel B uBsEwrgpeary pyeut applications
UB3, 9509 $8b173dnd)284576)c0B081as] 1991 Ti8s 6338841 | hdEB3AFER06A), @@{iﬁj feCf an
ect‘oparaﬂatcl_océw% e .Qr opE%sphat es and carbarnates, nacroTycli¢
Ia’ctonesid nct U |%§°§\‘7e‘gﬁg’& &prechiof Yhenpeyenton sad cinciuidb adoxibentia, (and -
cl osant elderiegtives shstlosed | @A P igiAg & i.d, fluazuron cyronagine,
trifl urmﬁigﬁ g‘@ difl uotfgnzu[g!r?. h%\g?gg‘ﬁ?’i ghﬂqgir%lrce/gparngf (Ea,trgr oﬁ‘ﬁ\;gesﬁﬂé# Ror
del ayed FEPEHIEIPY pelamestin i eprinempotin,s inrillieryc0 inlsthding driiBLROSA Skime,
I ver mect irfilbdikint B0 , rQyq bet ween, about . 0.05 to 1.0 i'vernectin
per kg ani nal &%A.'Ei%m@ﬁ%¥°éﬁt%il®zﬁi“§“ﬁ.afa{°§uﬁ eﬁﬂ“b%ﬂe%ﬁ@@ﬂ%%ééﬁ) kgd ani mal
wei ght 15 Befadesting (dyseiribad iy ERIG0O006R)2 to about 0.3ny ivermectin per kg
ani mal weight. For. beef cattle, delayed rel ease episodes of ivermectin are

typi cal | i Gpd ' ‘ f ten to thi , f bly thirty -
-d§5's?apog’f‘§‘é‘?f* ﬁﬁ&ﬁgﬁéﬁéﬁﬁ?&%ﬂﬁeﬂgﬁ%@@%&%@éc%é%p@%i e

preferre 18{1?3’_ : u rgectinsandaydbeatyicins aa diesoribed mbbve) Rloshnteh) epidesage
el enment ﬁPTODihﬂﬂMHd@bﬂ@ﬂha%ﬁrohocﬁHﬁ&ﬁgéﬁiﬂ&ﬁu%@ef}g dggé'[%ée% % tg_ol ding period.

Further pulses for dairy cattl € nay bé possi on the

exi st enc ﬁ% hold of a Maxinu Residue Linmt as stipulated by any
gi ven zjou:fe& sdi é’?éﬁc}ﬁi’fe%rre(? active agent o delayed release is-ivermectin, and a single

‘ ayed 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. | |




Active agents preferred for controlled release into the Fumgn, é)ﬁ%ogxtended
time periods 30 nmay be selected fromionophores such as polye :

- anti bi owiddgB/oa33car boxyl i ¢ i onophores. Preferably the | popReiQ42sS 2
“pol'yether antibiotic. 5 April 2006 WD 03/033031 PCT/ AU02/ 01426 9 Were
the agent for controlled release into tdhhe runen is an ionophore

par i ol agyeny e dgent B (b @LE It L IR GRS oBopRind v B e
| onophor e& l‘éw%oagw Hbsonesingain mcfomef seleniwhf pmleuﬂasly ofheps theivestook grazegr owi ng

~runi nant s on ldndRefiéieft{ inlsBlegiufy, 0ducti on effect can be attributed to
alteration of rumen function | eading to increased nolar proportions of

propi-onat g r ﬂllatlve to acetate, and to an increase in the apparent
~ whol e- boo% BRQIRY Fush a5 manensn fmprevafesiheiancyrofiprodigsiondn grovéng noxnatipol e,
J., ary of MWroﬂﬂdJ@th cidd Be atlritfhER) to\iiePitioda YruffRh Ffhtiod Ieadi

showed th Lven sodi um none as a coccidiostat had signrficantly

hi gher gl ut at one b PRS0 1?50%1‘8??%%‘ Igtiye,tq pestate, and 19 Fomoreasq | tgan
control efipgranbahe ldalasiad retéintion of stlemiuse| Aﬂdﬁﬁmn,de(;%r[ﬂi, ISQrCat&ipaI&NIES of

BrEpt omy oo gent -l ioRs, 096, (108 VhE ol 10 20 BYR G o1 ng
a ‘nul ti pfFVeR ‘VQ‘HP TRORANFIE @tamcgld;qqtat had Slggtﬁcanﬂmhlgbcr Flotathionegrroxddasevi ewed

Ki r ktoGichi
Eai t1 on ( mv‘iltﬁiﬁgg%?%?* (8 i RO ol LAY sick B Jo, el it

Encycl ope @rem cal Technol ogy, VoI 3, Fourth Edition (John W1 ey &
Sons, 1992) Page 306 et seq.; in Annual Reports in Medical Chemstry

- Vol une 103)(aﬂad@e¢ﬁ ol antiblotics ﬂr&iZ:B)can lba@ﬁzpl’dyéd%c]ﬁ@élthos@ didedby thhrom

Li b., Vol e fd shin age 488
elt seq. Z%t%%gﬁ #v‘ésﬁélfrgp | I yet |8¥ %??W?F@Xt'@’ "%Fff)‘g y
i ncl ude rrap,l, RAFOHPHAY eﬁﬂéefséthﬁ@#cmhgthhSdmmmmvmv(admlm Wzme or a

. conmb l
co |ﬂ%|b@d&péah@oﬂ@hérﬂié§lf&ﬁﬁ&5§z Aro1 B, TrRA o A1RE W) & Hohs, 1856

salts, {a nce 0o

s
i onorryC| n, SFﬁ/ch of @é?’le Ci ‘3’ PIP P&G’iemmaéﬁéﬂwlqu, Mokl 3 &
~serdur amﬁ,dﬂﬂpﬂ Gohp oWy B, 9532, 1992)0P Y306 ez Segl;1 MO AL ,Repg,&a%; Medzca!

| ononyci n pt amycin, -antibjo

_. @npoundr“hf%"'i“‘“bﬁr@ ¢ (i P WY BT RR RS 4 55 ) B doeom.
i ndi vi duaﬁ‘ W%Sr(ﬂiwewmhﬁ@mmw@dﬂy 1978), phgrAasianseg<a 1,

i sol asal oci d A lysocellin, tetronasin, and antibiotics X— 14766A, A23187

and A32882kprd§elﬁ§1¢vd’sﬂifth@1£)b§éﬂa@f a.ﬁ’t'i'ﬂ:bt’iﬁsotb"tfes HOYYE fclihid itk Ttk o @%‘ré‘

s B Ry e A LotV o e A 3
and C, and the alkah 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




and sal i nonycin. An especially preferred pol yether for contgg}" okel ease
~according to this invention is nonensin, a conpound wi dely uSed in the .

i mpr ovewsnd3/afgsf eed utilisation in rumnants (see U S. Patent No. :
3,839,557). As used herein, "monensin" includes the vari 5%%‘“5“3@?% 5 April
2006 WO 03/033031 PCT/ AU02/ 01426 10 factors, the salts such as nobnensin

sodi um a%&pwﬁa&nsiﬂ esters such as carbamate esters and the like.
General |y the™ Behias fapnapia sedun.i andt the mesrensih adsteomnsuchrag esrfatone 0. 5
t 0o 60wt % estgnsandthaliikg. 0.5 to 50wt % based on the total anount of
formulation. Typically a nmonensin 5 dosage will range from about 100 to

about 500 si.n r .head, of cattle per day, depending on the weight
of the an%%gﬁgf%?od%l?ffémoﬁﬁf n;the fapudation agesdagm e to 60wtSsy unen -
| ?f catt |t teﬁ@femlés 8.5t thhwalitbased om ;Lhmbghhmoﬁﬂtdoﬁﬁﬂﬁﬁf% T iéfi@ a_r%mg&{smdgy :
or catst §& 0 in wei . ner a . 0 2.5,
- usual ly _50 5 W?Llygﬁ{ngﬁg%m ?Qé{‘éﬂgglt?/ agﬁ.”gS dngnyﬁ‘jgﬁw“ psr hepdiof qaitle per dapnensi n
“is deli ve?%’aﬂ‘ges OR gl_lfawmgt of the animajh Preferabiieabolivll 5E Aigtik eeleaed B&H dbiffo
cont a ‘r’,?‘n“”f“é’?wﬁﬁﬁ“ﬂﬁ of R AIRPLLIR 33leb, AR S0P TR S vnsh gmaorcc,
sel eni um “HI%M et 29& 2 W%ﬁﬂrapkgm weight n Geeeally 6/5andt. fsishally @8 ampl s,

bari um sehgnpieferabdy 057 &N a6 or G781 eh LM a0 riym sel enate
IS pr ef@r-‘@gb%{t#?nﬁg %'.n t he fgfgnul ation. ‘1 O&nﬁ%ﬁﬁ?ﬂ%@%ﬁ%%ﬁﬁtﬁ%%ﬁem um
used in the“fdrnitaty §# fanges from0.01 to 2wt % based on the total anount
of fornmulation, and typically the rate of release of seleniuminto the

e et SRS UL L e G R
o ‘ : : .

as ract opani e,ga{ Hut er&gﬂs,f 8%%61&38%?1@(3%3’83%%e‘l‘.‘)‘l’ml?’é'ilﬂ, geleginm
descri beﬁzm&%eﬂfﬂ‘éﬁ o enidesp@lenatet forékathpbe] bat@d sclnfte 2or &eRnites.

3,536, 71 thlkeBafiP AP baMas] i . Vpl.. 40, p.47
(1987) respectively. The use of t1 egigqégﬁbgﬁgﬁ&gé&f%rtﬂ%f?ﬁ‘fl@h?m - ,
repart it (RR) [ ani nmal ei.ng described in, for example, US patent
nunber gg gﬁg%’g‘ﬁlifge gﬁl&ugn?gggag# 1 uspd dnfthe fomalatinnsranges Grom 0.61 tth 2wi%
e talaspet of ko el YGRS hAohlchsd 3 o BARRIREY, Y L1
. any 3 : I I 3 v I nary

- purposes. . . evﬂﬁeng?\}yﬁglz%%%{%ﬁ?g PELPRY, 8F 26 glrf(g&gﬁg,p@magw@ht pgdayn
preparin thejﬁfﬂor mul ati ons include, for exanple, sodiumcitrate; dicalcium
phosphat €; ana;? é}fsreaﬁaﬁemslgrﬁwgtsampbds Ubhgasstagach asgactopautig,N@bterol, |
o, conesml sy e Bt 4 s 5 8 A e 453051,
st arches ’s u(f% %S,ggf,gé?g 3,536,712 and in Reciprocal Meat Conferem;e Proceedings, Vol.

40, p.47 (1987) respectively. The use of these substances 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




30 starch or tapioca starch, nodified starches such as stargr),&gL 6ol | ate
‘salts, and other natural or nodified carbohydrate polyners s as xant han
gum  guwolgspgasant h, guar or locust guns, carboxynethy

(cannel | ose nmet hyl -, hyroxypropyl -, hydroxynet hyl - orlL&E}A{]& 1ilaze
hydroxypropanethyI- celluloses ot her 4gi si ntegrating agents, for exanple,
carbonate_or I car hona lts, when m xed with suitable organic acids

'such as cli ’far“i“@ soP YCET c PEPolyglycsrol sters avases.sinchiding sticmemstaliine
magnesi umwakés; dxaimc!santsb&mt@mn bR, gmbtﬂll Alerk %@I‘éﬁtﬁ{naersf e é(a%[é Isu&g@ VO

03/ 0330312 03142 paraffin ycerol - or Cerol -
esters, W}ixgsgé @EQ&? Lf%lf g a@PﬁEﬁ%ﬁ‘ﬁ?‘Fla i %X@g% Y&Hf’@c ?’lmééﬁrrpl e,
gl ycer oI aﬂd/ml éh%m&mmext@mtpum dunbleﬁmaﬁplfex; eXHmPIEs equatdrBfyO ammdiidh Ch,

gl ucose,s 1&181: Qb ac, y Iso act as bi nder s
and/ or d|§3|n egr ant setlshi S e]|1g)‘ts| ofn afce eratcgwéq "11‘;';815“} xé ei°y
ammoni um BPseRIeREy frexample; kanding hemtonite; flubnmmnﬁir@xampteymaghemhmlsteagtqgcer ol

exanpl o o %ﬁ?‘fﬁ?ﬁqéﬁe%'?’i‘%‘em“‘ﬁf’?‘?‘ o M‘ﬁ o ERLAR) bbarate B BRALS, O
sul phat e, “® ESd‘S? E"’i’ éﬁ?‘éﬁ éu"lhﬂ%la “eﬁ@@’meélmmhﬁgﬁ@ldjp@lmme in

runen flwdymem;mjdtgﬁquﬁﬁamylch S{PrepyIasid/ hydeo3/pt B EQ N Skes, PO! yrrers
~and hydoxynet hyl -, hydroxypropgﬁogﬁr?gﬂydrox};pr)%%y@%gﬂiyﬂe %felcfk oses

Exanpl eg b4 UG 525 | si.nt ratl for ns.f pul sed
del ayed rE%m?sie of an‘(gl &P&S&g §5’§g Tyl f?ERrw@é*?gﬂyéd é?qsép@escent
bi oconpatdthiddiva dgentnea ishndas for eaiamplenaﬁ"enns;:esmdimmmp@hbrel acidibicaibegde um

bi car bonadogntifations kidh £& & didth
pol yvi nyl ”éﬁr r oall | d es nd/ﬁigdicg‘?%spovﬁi ‘%ﬁ%@‘%@ﬁ’r‘ﬁ%{ es, ?dwmhbwﬁbgnﬁt? at es;

M crocrys %wnd&rhémpwdqs@m @lginatess usjﬁ-chsglycollatw N
car boxyrrsniwdlm mtdlhﬂgealumd dibylséhérs omemﬂeée sﬁéﬁclafsadahidx FhRthyRl yRicllulose and

ydr oxyg as Si ra me cel | ul ose;
or silicat esﬁis"n'lu&‘ht’casci W%ﬁ W}YQ@W%V Sesathic ii“@ -¥psgoqity; grade
cont r ol | deethdrelhdesener silicates sucheasdgatonite. ncI ude gl ycerol - or pol ygl ycerol
esters such as hexagl ycerol ester, including glycerol or polyglycerol

~‘stearat eixaﬁ‘%f’fsﬁim cdrAéts ?éxec%nueﬂaﬂefe%&e?ﬁ?f  an'¥ETe ot Sbnitfe C%g&?f&ib%r wax or

m crocryst xes, .20 _sucrose esters m Vi
met hyl celpl0 8@§“°bs"’t5§’f’l‘,4fé%° éﬁtﬁﬁmm%glﬁcer@]rorwmlmd@t%m@ﬁs one or
mor e of mhbmmmanmﬁay mmbaamwnmca‘s Slichfr@nlaubAWaS o fmith ORatBy be

loeRyRtain Yy
pr epar g4l I e of t nd/ or i ncl udi,ng varying
armount s S?MB er vﬁh FSi ﬂY?C%E’ a‘g]?‘t’r%é{i’ﬁﬁ%ls%" cﬁ’h‘ie XY ise E6i0gf
- rumen fl HFB%mP’Ga’t“PI@ Qipgﬂm@gwemfﬁbdme.r vescent conbinations by inclusion
of, 25 for exanple, waxes, including m crocrystal line waxes, glycerol- or

,poI ygl yc#onhuletidrey &f d1ﬂ'ereﬁth6te§ of BlskAhhie &idh'o f
appr opri g&g}ﬂ_@ i/atl articul ar ma?s%gg]\‘%t | onfd&gltﬁ{&? at |I1n9ri.h'30
charact eri gtv Quats,ef bindoreowith disiytegrants,ords regulatmg ,
| the access of rumen fluids to the dlsmtegrants/eﬁ‘ervescent 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. '

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. : ’ '




formulators, w th know edge of known carriers/excipients sughpgsydosst ed
above, by no nore than routine experinentation. 30 If necessary one or

- nore of | ati ons may be provided with a coating, such as a sugar
| ayer o‘ybgﬁ'tolgl mﬁ]oll ssol vabl e by rumen fluids, existing afCl&dypoe '
boundari es between first and second fo mul ati ons, so as to protect one

f or mul atiﬁgee}ro%t he other, particul arl | f these are non-conpati bl e such-
as may ar Henscies asein thepontsberbielsase Homgy elonsmits of the v ationiay

Mat eri al sﬁutherrrmﬁmhlﬁﬁso@lﬁ%rg f| l.m coa. e knovvn
35 to thoge.shril lﬁg |g the art. rl‘rfe%%%éj % B%’%P%#F%/%‘M%

12 The foOr r use in the controll ed reIease dosage ‘el enents of

the invention nay further contain one or nore veterinary accept abl e

- adj uvant gixampﬂﬁsmﬁ\&teﬂnuhﬁ aczathisle aﬁj’uvaﬁ@rfgf ﬂﬁldsﬂﬁlsmttﬂ@ r62kul %
- veteri nary tﬁgﬁﬁ% SI uvants f ﬁ‘l% psi,on in th orrru?at I'ons accor di ng
"5 to the |nvention afe BrEders; Wﬁ&% Yhrigtin :lﬁﬁ‘ﬂ@&ﬂﬂ&@f dispensing agenys.or
"~ di spensi SgmggAmples Sitlese sgems ae teaﬂﬁﬂnessagg@as]smaéaateeatons mzlgnﬁﬁ ycer ol

| glt Zareg{ Ztﬁﬁ(gpt a?" cag? grag eofyibt' eartgyleh f‘%‘gﬁi‘ifetﬁf‘ﬂ "E@:‘Ig@éwﬂaﬂdene

nmonool eaPBlyopsitidsacesanbite meommitite, amlyuxnethhfhﬁé @orbithil thoioldate, RABRYOr n-
p- hydroxphgjyz b@roxJisenEsAEP! es of veterinary acceptable dil uents are
- cottonseed 0| groundnut oil, castor oil, olive oil, sesane oil, corn

germmd Blc g %P eroIfonnaI tetrahydrofurfuryl al cohol ,
pol yet by Ienemgﬂ? SFte éf)'taf"%‘l‘tﬂe dirents, arsr castonbredzoil, growndpiut eflc cdstdr, oil,
~ propyl eneliyg gid,odesamé bil] corl geahail, @ﬁ@ﬁ%?&er@k&ﬁl&?lwnwww& et hyl
- acet at e, a | .en corn ri 5

soy meal u agmpg{}é ??1 gagfty %‘?8@ y‘tfe*?ﬁl‘laﬂ ge”&?fl %k'é‘i“@hﬁ'@l’)’ifge ebisel, #thyy the
amount  oflcohaleispprapyl aiamhqlmthyldmdrhmte, eEhyl: |ao¢te|n,t bégl genﬂmeuqagqt,utyﬁméo to

OOW %  pgIgEST! @h Ya KNG % unt, of fornul ation.
Usual | y %lg to 99\5?%—% vet errgloﬁglli‘%qjcsg P er tll‘ctl%sr?t CRIES, o7 8tarehssd/ or

adj uva tG &3 The forrrul ations may also conprise further additives such
as a non-to r3aeu A ysteripanys parrigh riélugnt ik cipient gedbor adfivEnaispi®so of

non-i on| m Wblﬁwo@mbd eh hﬂ%‘ﬁkﬁtaﬁﬁmnt; SF RichASat s (s)mg%?g hers,

whi ch oxyet hyI enat articular polys
pol yoxyet hy eé\fa‘?ee ?ﬁmé’ ?’i\( vwenbis ysgdt y al cohol s such as

pol yoxypr.opyl ene-styrol ether; ponetherne gl ycol stearate, .
pol yoxy EnRletionstony elso icompried furthet additves, subB by @l nensofic subBbehtor a

pol yoxyenhmh@gﬁﬁ@gmfag al cohol's, and pol yoxyet hyl enat ed fatty acids.
Generally 25 the al et hoxyl ates are of octyl-, nonyl - and dodecyl

. phenolzo ﬂ}%};nu B of %Qg-msﬁi aclta%ts are alcohol ethoxylates, sorbitan esters or ethers which
are optionally polyoxyethylenated, in particular polysorbate 80, polyoxyethylenated a]kyi
ethers; polyoxypropylated fatty alcohols such as polyoxypropylenc-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 copolymers |
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 (Ecolerlc® 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 lauryl (dodecanol) condensed with 23 moles of
_ethylene oxxde : :

4

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




al cohol's, saturated and unsaturated fatty acids and both bl gclypsghg andom
copolyners Pol yoxyal kyl ene sorbitan-.or sorbitol- esters include

pol yoxywiohiglogfae sorbitan. fatty acid esters such as th?é‘?m%zh%ﬁ'ﬁ
Ecoteric(r) series; for exanple polyoxyethylene sorbitan nonol aurate

(Ecoteri c(r) T 20) and poI yoxyet hyl eneq gorbi tan nonool eate 30 (Ecoteric(r)
T 80). such as t.hqse. af the Teric(r), series of the
Pluronic &?ﬂ%w&%g‘g}r‘?ﬁ? S‘Wieﬁf)ﬁﬁ’&lﬁ}oﬁ @fsea?% ‘?7?8?@1‘3 ¥ prefered spteona) | y
preferre ainggent is Gunffﬂi%Bmor Sithidre® 70(491 kB2 303 YiistihildrSBAsiliaon).
(dodecanol ) condensed with 23 noles of - ethyl ene oxide. Exanples of

silicone anti-foam agents agfe fﬁg&o@qggra @%"?@‘Sﬂ& preferably anhydrous.

-~ 35.The SI%‘F on antl foama en di ret hyl silicones or
silicone fﬁ&‘}(ﬁ M PP%GE WDDQIIGGE(D@W reGTseiingl, by 4@ of 8xarsplelonbs t hose

of Gensrslﬁtlsﬁd’fere&e%tﬁ@&c ﬁi%gég ,@n especially preferred
'silicone "anti foamagent is silO ’0 or Si| bioneO 70 451 or BC 403 (or

simlar, lﬁ i lii.daon Brief .Des r|p on,of the Draw_ngs Preferred forms of
t he prese n‘v‘éﬁt eGHYY VIEE® B‘é’r ﬂg@gee lsenk for stelivery of famylatins 5

. with reI eﬂcemrdmgm @benammnpwm mlgda fiﬂéas‘d@fﬁﬁﬁb@m'ﬁfgg,ZWbm rys. N
-perspectli Vi Wﬁ,ﬂf] pr e elene of \'% orrru atl ons
accor di ngs\/?%ggf%e L nv tﬁe a qﬂb g 'é’sg'gjei%ﬁ %bﬁwrfnﬂcwea

5,277, 91?WdE9§’035h%231@1$0vmt1h dmted hnﬂ:mdhelr fislded hdministration pesticisdon i n

full I|151<i§seﬁ;bntdﬁh5c ﬁl&%mu gﬁha%igrtrons and shown in dotted lines in
their fol ded adm ni stratl on 05|t| 0 lo insertion of the capsule

t hr ough Qe us s .a longitudinal section of a dosage :

el enent ?qsgurf’?dgf‘i‘%l%tdd’r”ﬁp gﬁ‘l‘ 8}‘_{ dosage elsrigtias \Wustrated i Fignredq agilogdes ut i on

andf del ayeth caitolisé dissohtibmtand dslayed oMke FrashAnE iR ih1éte | frm A8 furB) ed e

- configur F e retention win re not ‘shown;
Fi gure S%dgﬂig%eded%%%%%g persp&ect%lib eﬁ‘!}I %’&F‘B#%dfﬁtsﬂ%%mw OL§hORIK | | y
~assenbl eg_ dosgge 15 eI errent as illustrated in Figure 2, including details

of dosagé§USadithen sxpledul pasineative view; ofthe components ofx ﬁlﬂigwsaemblqdrchfsege’ ed

enbodi neelentht ixitlostAd DFgken, merahﬂl%lde&llstoggﬁa%%ﬁ@@%s@gcordl ng to

the invention, the del ayed reI ease and con ’or mul ati-ons
bei ng pr d , teI et rm whi can. be stacked in an
arrangerrgyr#"ﬁi%cc}c‘)P’Jd1 tSO“é @de‘fj 9‘8@@%%%@8"4 igngdor mglugioginds 5A
and 5B sHewseslsnteat acmoeheg toedleemtmtionmhe ddﬁyédqrelwbainmuﬁnéd ﬂi@édh!ttiﬁnon in a

dosage efkgimions fo ed I]H CP&XFB%&%ME& r}%mq %‘5 }Se%‘%gg

controlled dISSO|UtI erng prov
f or mul at POTRECHIGRt ‘H’&P efl gelease peginderl as thin | ayers on tabl ets
of the fornul ation for controlled di ssol ution, wherein '

20 Figures SA and 5B show another preferred embodiment of formulations for inclusion in a
dosage element according to the invention, the delayed release and controlled dissolution
formulations being provided in tabletted form, formulatlons for delayed release being
‘provided as thin layers on tablets of the formu]atlon for controlled dJSsolutmn, wherein

~ layered and non-layered tablets can be stacked in an arrangement according to a desired
25 delayed release regune

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

+ dosage element according to the invention, the delayed releaee 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 dlSSOluhom wherein inlayed and non-inlayed tablets can be stacked in an
arrangement according to a desired delayed release regime. The shallow wells may, for
example, define mscmd-shaped depressions (Fig. 6B), or part-sphencal—shaped
depresszons (Flg 6C), but may define any other appropnately shaped depression;




| ayered and non-layered tablets can be stacked in an arrangﬁr)g\%m sdfecor ding -
to a desired 25 delayed release regime; Figures 6A to 6C show another
preferr W&?‘ﬁ' ment of formulations for inclusion in a dosage el enent
accordi ng ¢ i nventi on, the del ayed rel ease and contPGEI/AEGR/MKHSO! Ut i on
formul ations being provi ded in tabletted form formulations for del ayed

rel ease bejng rovided as thin layers ¥ncluded in shallow wells in tablets

of the fefigires TAnand 3B.shew another plefeectd dhftodinidrit off fornh@stRing forhaMsEenang

non-inl ay ra mant ccor

desi red d%@saatgégier%e eggdgmpg B ﬁ%ﬁﬂ%’hgﬁqﬂ? ggfaﬁa}%‘i ﬁ@&%ﬁ*ﬁ?’é‘m’@lefl ne

di scoi d-s tigap being I@nﬁld@d:mga wBiary dormafdramftions mi da Q‘élea§£ebé si ons
Fi 6C) prdvided SSI

(Apr = 20%)3; 02? %%%g%liﬂ&ﬁd'iwﬂto%?%ﬁ“@@?iﬁ gu#‘é’t %‘E B (ehSARvelsd her

preferred Thevhergn thegpplysians @f@nﬁnlatlm&mhlmd lrciea‘se m:mggeelmﬂﬁmt

formilat ?ﬁf“?é‘?ﬁ“éd‘ﬁ?’gﬁ’?ﬁbé’@?%é@"ﬁﬁ?%’ Sebof b R°E ARt PO AL 2P0 0 "

rel ease- b ovid inclusions within a_substantially continuous

uni t of fglg% af T or ?g?'p‘ggﬂ F-’EPIP & o1 therslasn 96@011%@1:@5@0[0%@011@1@61@3@% of

f or nul at i ¥ivecagedt | aeivetrptotias g ardial d&@&&ﬂa wethve! Spent Nitd %é"‘x‘ﬁﬁ b Qi 4 or

controlle dln d dellver I gure 8
~shows a. ) pot Ee%tlﬂﬁcmp } ?9@38@ ‘é‘“oii ‘?‘PBFF@ﬁE‘-i Aclegss gapsbl§t 2! | ed
rel'easel? Hyigures elrtd 3|. delnylatliensea of wmbauﬁabc fabadidaye 109RNt |

into the mnm\dgh r San 200 300k from a
control l ed rel easeécagp@é}re atélte Ohwdau}gﬁ) &P(??)ghg%‘%l#lg “P'b°‘§ e Red

rel eases I8 %er mectin occurring at about days 10, 40 and 70 during an
approxi mately 100 day period of substantially continuous nonensin release.

Best Mode For Carryi ng Bast Mdde Fayemrmﬁ QLTRSS Ifven w a preferred

. sustaine e .el enent n capsule such as is t5 descrlbed
n US paf%%‘f‘*f TEUER g taine%selfé@ ShFaeR SRt peies cpsuletsngh asis

di scl ostdescritstl in RiSpateis aumbet 5215919 of USqfamt ieber 55 63,91 Dihel s ARGE -

Briefly, dfiagesca I.nd body 10 wi th one end seal abl e‘
by a screw tshrgéghﬁjt%géﬁégﬁgéﬁ%lﬁhm%}?h CREIFECS0 havi ng a circular ‘

‘ apertureﬁ ﬁmlonally sealable wth a cap 40. Cap 20 includes
resi | i entitdy i eapsulecompsisesss mylissticelbasy, 10 withronepend £alablenty gst@iv-on

080 deghaes o b e 9“”@1‘5‘“*‘%? rele hedtn 34 oh AN SEEE 7\ "

to 90 d -1 t. to,.th
bgnt doﬁn%ﬁﬁ? 0 c#at h@"*ggﬁ 938 %ﬁ%fl bAfr’ §?t§tithmgmw imyhmhm anfopehe -

ani mal 20 ReRfiguratien such s gunmmsmeahanﬁ;enqsronommrﬁoﬁﬁaawtaﬁdn?mele&ptawﬁo can
be placee b0 deBfoel Whh 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 mamtamod in
engagement therewith throughout the long period of controlled release of the capsule
composmon at the delivery opening 35 of the capsule. '




. 10.- A piston 70 is then placed on top of the fornulation unig @ﬁ @ﬁg
spring 80 25 conpressed between the piston 70 and the cap 20 Ich is

- secur edwioris@spssi tion. Before such assembly, a |ubricanpepupihdse |1 ght
silicone lubricant is desirably applied either to the inner surface of the
body 10 or to the outer surface of theqgornul ation unit(s) 60. Such

ot of menRcH iR o Bpndl, 18l a By s UERE B0l Horts B cor o
to the baPsetingthe sapsule infrothe mumesnefiam Bﬁmliﬂhmd: dedveibéd iU patent mahbers) 60

wll sli dBZf?TMli\Q)rW;BaQéntﬁﬂ;ﬂbgi‘dﬁ D d nitially pressed by the light spring
80 into sealing engagement wih’ %é end wall or end 30 and maintained in
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Figures 4A and 4B show one preferred form of formu]anons for mclusmn in a controlled
‘25 dosage release element according to the mvenhon Flrst, delayed release and second, |
controlled dissolution formulations are prowded in separately tabletted forms 90 and 100
respectively, The first formulation comprises at least a first active agent for delivery at
one or more pre-determined, delayed times after adm1mstrauon of the clement to a
ruminant amma], and is advantageously qmckly to rapidly dissolvable by rumen fluids,
30 al]owmg 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 lOO as shown, but the thickness will depend
on the desired intensity and duration of the period- of admmxstration of the first
formulation. _The second formulation is slowly dissolvable by rumen fluids and preferably
35 comprises at least a second active agent, 50 as to allow for controlled release of the second
active agent over an extended period of time. The second active agent may also be
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pke-detear ) ' Is after admnistration of the elenent to a rum nant
ani mal , aﬁgi@ge%béﬁidr‘abl y quickly.to rapidly dissolvable by runen fluids,

rt.herebg/%l oW n& for pulsed release of the first active agent into the ,
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'speci fi dg‘HPgéplll}WW anfxagipla inoyhieldepd Sorymlation tablets 130 are stacked as the .

second tablgt, and then-éVefy third tablet amongst tablets 140 of the second formulation
only. . . . -

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
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the for for eI eas€ of an active agent at 20
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| i ver mect #ative agent, and ivermectin, as a delayed release active agent, into the rumen of an

animal of about 200-300 kg weight, from a controlled release capsule (“CRC") as
 illustrated in F1gures 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. ‘ :
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Wi thol di ng period. However, depending on tgne exi stence of any Maxi num
Resi qug ﬁthlﬂbt | ver mect i and t he
€ rﬁp'(i M&%ﬁlt?on € ervesccnt ormulations of ivermectin fora '5 mm tablet

(total weight ~3 Sg) would be prowded as follows (values are as percent of total
formulation welght)
Ingredient Formulation Formulation { Formﬁlation Formulation
1 1 2 ‘ 3 : 4
Ivcrmcctm 2 2 | 21 | 2
Sodwm blcalbonate 40 40 . 38 | 35
. Citric acid | | | 30 'A 24| | 2'3  | 0
Tartaric acid 0 0 16] 32
| Povidone _ 0.5 0.5 05] 0.5
] Polyethylene glycol | - 1.7 | | |
P S . | 1.7 I L7 :7 1.7
Starch, lactose, sucrose| | 2581 - 31 8' | | |
ester or TAL160, or a | | - 8 | e
| combination thereof,




threshold stipulated by any existing MRLs, further pulses ogAp\ﬁf: dgRctin
woul d beworagfﬁéb) |l e. ldeally pul ses woul d be. provi ded by tablets nmm t hi ck,
for ease of etting, 20 and will allow for a pul se dICTARRE1BSNY
kg animal . Acceptable rapid dissolution effervescent

I vernmectin per
formul ations of ivermectin for a5 mi%ablet (total weight -'3.5g) woul d be

pr ovi dediceeptablsl disintegrating framulbutionsof pemeRth f6fa § aidthiboshee gtﬁfhrl GRIgHy! ation

For nul at 3oy Hekl o Farsoul at i 1234 lvernectin2222 Sodi um
bi car bpnar Dhnaags 8RR T Al Shes 2 s prciatot sihdopelasion weight):
~Povi dope0. 50. 50. 50. 5 Polyethyl ene dlycol 177171 7T 7 6009 Starcir,—tgct ose,

sucr oselngsedient or TAL160, Ferinuatidh §3KeRaf1a838 . B v ity ONpd GhE8En

formulgation weight): W0 03/033031 2 3 4
| ngr edj ent For mul at 1 onFot nuT at i onFormutatTonfForput-ator—12p4—verreeti n2222

Cr.oss- | Ivednefin 5000 pol yyi nyl pol ypzrrol i - dong |(crospovi dine Pol ypl ai one(r)
or Kolflidon CL(T) Crossrimkedot=5¢0 :

: Cross-linked _ 1-5 0 0

. L - _ 0

POlymelponpyrroh- S| .
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%
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EﬁbrFCant such asl(Ol 01.01.0 magnesi uR?stearate and/or talc) For
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~ the for wl%{c%ﬂ%c?&?ﬁﬂlﬁ@%%@?a&&xﬁﬁ Lz\Jax,2 8t 8! né%‘p rox;@qﬁéﬂ}lﬁ%g}g or

40% cer’ol ester
ngggfggﬁé“%ﬁ‘%‘u it aﬂ‘é"f‘iﬁ’ﬂlﬁiﬁ’ﬁﬁﬂsdw@daﬂe\ﬂwsﬂmctl n for a5 nmthick

tablet (total weight 3.5g) would be provided as follows (values are as

-~ per cent ofmednubtsfmmbé placaint® e msuc\diadg%tﬁﬁégfe&eﬁt Bl shb wﬁqlg%%g? ot 2or

éxa

er oI ters, ma

EchT iléwgle?’}ﬁ <3 SP aidef ap éll%%’rfam@mt% thedtodyt The procesaanld be,
| auric, oragied |ogt mcancmltomatlc machine designed for the complete assembly of the device.

“If necessary, one or more surfaces of the tablets could be pre-coated with a suitable

10 material such as a modified starch, a sugar, such as lactose, or an enteric coating so as to

protect the two formulations ﬁ'om each other, thereby avoiding any undesirable cross-
. reactions.

_ Example 2

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
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 1to 5%
30 or other suitable disintégrant .
© methyleellulose 10%
starch/lactose | 69 to 74%

ﬁiagnesium stearate 1%




O her suitable excipients and/or alternatives to glycerol esgéﬁ,ﬁzggéll d
“include TJeric 12A23, Teric 18lv12, mcrocrystalline waxes, mauba wax,
Ryot o suff®3#¥0¥ s, |actose, zein or 5 nethyl- or hydr oyyglaisbniscg! | Ul oses
"as listed previously. The tablets will be placed into the plastic body of
the element, as shown in Figure 3, a pi2ston and spring being added and the

cap ranmmedIdallpthe i8reb ot erdten ¥ ‘Wﬂ['i! .carried oyt .in an

aut omati c {E%&_gioge esigped for tlﬁ@ﬂg%or?pl e egdagggoexﬁ%'?{?i%f%&l%g?wg opfa
necessary, on POWEE’HPF@E@%IQNH@C&%I ets could be pre-coated with a
-suitable to material such as a nodified starch, a sugar, such as |actose,

or an ent efhe iveomedting farmudaionowilD GRiREdrate *’tﬁrelr'v&)?&%ﬂf %E&oﬁ@ etl% %g%?}

ot her, the el any..undesirahle ¢ross- teactions.
al ternat i vg&%ft;l%}s@ﬁéﬂé ﬁg%eﬁj%‘%#ﬁ’ ﬁﬁw & 4 diggretgpurdseraf dvermeptinteshe prbvitied at
rel easi ng 1€3% eneridens idaysataltbouphriubletsl nddsLp@VRova chl gggmg% Refi: Sﬁ'@goul d
be to prepgegesiu f |.O bl ets i cgudin th the first, del*ayed
- rel ease, apd gﬁ%cgjﬁ ; @?ﬂ%@%e‘%‘ E%lmsl otf){ﬁ“lﬁﬁ % &ﬂ?@hﬁ%@ak&eﬁ ¥ dgsaibedeinsuch
. a dual fo?ﬁ’fﬁ”?ﬁ?b)rﬁot%ﬁtfpé‘rq\’l@mldmsaﬂeofortdxemptagﬁmhtyﬁpWQyi&On woul d be
prepared, as described in Exanple 1 above, and a thin |ayer of ivernmectin
f or mul at i dideallyi bl eibl@é F@TiN LS| Li-ng as.per .Exagpl e 1,
adj ust ed b&{a&m varyi.ng t he&]ii%g{?%e%t% |d§$a%!s {‘]’feg'%r“gﬁ" lﬂg F E@B@ﬁ%?@sgﬁ} ﬁ‘éé?mﬁoul d
then be forne 'oﬁﬂ%%gﬁ‘]&lﬁqselto,m@sthwklqftﬁ@@?diﬂéoﬂwsohﬁiogunmnﬁﬂ feimiu]atich arei th a
separ at ilAPremsaed asped Exarple 1.hA duperficRl kA 5 SRR VearmE, v
- concent r athQp o pili\éﬁrt ti ul g@fde e{?ghgélﬁ;a emtaﬁ{’%mﬁ%f%? ecﬁ?iﬂ'iﬂét.
‘For * exanpl e, agq- m hlecaﬁglle%&h% CEme asi Welb e Hpssessaryathe sedfags of the
i ver mect i f2Rl¢) afescpendi&rmndatiod thrbeotageretiiyould HehpreeBhtel AR a safbIC dﬁ%—ia‘f‘ou" d
: o —— _ -
éz"Cé?'chfisﬁfﬁg‘ﬁf’%@t’?%%?%ﬁg??%ﬁm el Makoh 2 pight i Beioio o & Bt as
fol | ows: e @F ihrumen fwdeseps tpreiett the ywo foratmatibng GroaYeacB GtiRE, tAEreBY
~sui t abl ¢s dvsidiMgemyanidesiBibivé reh/dactose 69 to 74%
nmagnesi umcapg%re ty. 106 5 (ﬁg‘;ilﬁ%%g%%v\% %ngﬁ&%g?f Eéﬁ%ﬁﬁ?ﬁ%ﬁ_ g Shis Q}Y&Em ly
the | ayer of i vé?ﬁ’é?ﬂarsﬁi Istefavermectip farmlatiop plsoxinciadiagy watermsolublecdye,
formed on@ed a sticking agent such as PVP or PVA and allowed to spread over the surface of the
tablet. '

- ~ 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!aict_ 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. |




tabl et of nonensin fornulation 10 mmthick. The ivernectin £ mH% Rk on wil
di sintegrate over a period of seconds to m nutes on contact W th the runen
fluids, vroapessesg for a discrete pulse of ivernmectin to ber@ybies at s

| east every ten days, although tablets formed as per above can be stacked
in the dosage elenment along with tabl es of second formulation only.
(formul ated as described in Efﬂﬁp . A provi de pul ses after, for
exanpl e, twenty or thlrtéidays J%1q} ﬁﬁhqgﬁygglets for inclusion in the
dosage el énfiomasqrlementof tetinuentipn foan rb@orcadﬂﬁ tsed tawontrolbdisese, gfowth fates
~tablets 1@ndrop sdnefits, &fcoﬁﬁﬂﬁﬁlﬂé*oﬁgm%é%é&bﬂ&sﬁ@%ﬁ%@%ﬁhc}a%ﬂ‘ﬁhﬁﬁ on are to
prepared as per Exanple 1. uperficial layer- of fornmu acton ntaining .

ivernmectin will then be applied to the tablets to have ivernectin as well.
I f necessary, the surface of the tablet of second fornulation to be

layered cBuwil beappleelamdtthst withdugh spetifiakinghbodah&ité aF the iﬂ%@ntﬂﬁ BaveOBRAS| L1 on

.conpri si d.st su uch as | actos a fi

di ssol va ﬂ?eeﬁpﬁafh%ﬁl ‘? ﬁngsplggosgs ?g{‘ﬁﬁ'ﬁtf%tvapﬂ'és t“%ﬁle ﬁ‘%ﬂtlﬁﬁﬁ MaYohe M3d8m each
ot her, t h@ithent desiagingifeion theaspyritimmdessbpaibf thedneanion eadefioadin the Hliewiagse of
~a disintegrgid ng | ayer, this layer could be applied as a .droplet of
ivennectin . fornulation also including a water sol uble dye, and a sticking
agent such as PVP or PVA and allowed to spread over the surface of the
~tablet. The.ivernmectin fornulation should be of a | ow penetrating nature,
preferably being a thick, viscous solution, suspension or gel which
flattens out on application to the 20 tablet of nonensin forrmulation. In
the case of an effervescent ivennectin formulation, this would be provided
as a dry conpressible powder, and conpressed into a |ayer onto the surface
of the tablet of nonensin fornulation. Exanple 3 A further inprovenent in’
the formul ati ons described in Exanple 2 above, would include 25 forming a
‘shallow wel | in a tablet of controlled dissolution nmonensin fornulation and
pl aci ng del ayed rel ease ivernectin fornul ation, as described in Exanple 2,
in the shallow well to provide the dual fornulation tablet, as per;Figures
6A to 6C. A suitable fast release formulation would contain about 15%
ivermectin in an effervescent or disintegrating fornulation 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 physiol ogical events such as
Cestrus or lactation timng. I't will be appreciated that, although specific
~enbodi ments of the invention have been 5 described hereln for the purpose .
of illustration, various nodifications may be nade ‘ -




i W thout deviating fromthe spirit ‘and- scope of the inventi O%ﬁr ?%é ned in
"the following clains. 23 1.. A controlled dosage rel ease elenen adapted
- to be inserted into.and " retal ned in the rumen of a rum nant aninmal, said
. ‘el ement conprising: .a) one or nore discrete and predeterni ned armunts of - at
> least .a first fornulation conprising at least a first active agent, said
fornul ation -bei ng adapted to. dissol¥e. in rumen fluids ata.rate. ,su’ch t hat
di ssol ution of each of said one or nore arounts of first.fornulation
"provides a pul sed epi sode of release of said first active agent into the
runen; b) one or .nore predeterm ned anobunts of at |east .a second
| fornulatlonCIaadraptedto di ssolve at a controlled rate in runen fluids; .
~ wherein said-on or -np nts of f|r t for ion_ are owded at one
~or nore predet glrm néd C| ogﬁ%’u Riee frlptse ﬁemffgtaélf’ f‘fg (e ?‘l@ sai d one
or nor e’ anozentied iwfhe sesaruf afranimhtainind, s‘aﬁlelﬁﬁkﬁntﬁ)dm}immg del ayed rel eases of
least said first active ggent into said runen at predeterm ned tines

-’before ‘during, dftelpn Lo g {31 et 5151 1711 Qf‘ldS‘ﬁ‘m‘f‘ aeyts af et Igasha bt er i ned

" extended ti foﬁnulﬁﬁm déhpeising Mdehsby fifs@adilive EH Gaill Tk Abh B8ing adPdtd
~optionally, | east aﬂ@ﬁgl rd forrrul ation which dissol:ves at a third

~di ssol uti ondlfsz?lv&“?ﬁmleﬂ fiafappsuch tat dissobion of sash otraidaye or aoese. el errefnt
accor di g tamoualsaif sk formkinéiroviaal duiRAGHRHe b0 bt 5 FsSRAtYL i on

. formulation conprises at |east a second active agent; - whereby said second

- active agerﬁgel‘tsmtf’é‘leéél’é'@d intothe rumen of a rumnant at.a controlled rate -
of interm ttentydel mnﬂh'e?‘%dlet@rﬂh ullfs of 1@&?&&8&&%&%&&”‘9” of said-

first active agent 3.. A control | ed’ dosage release elenent according to

© dlhaim 2,  whdeREdtoglisselve atiacentroligd raty inirumsndlaids; f or nul ati on al so conprises at.
‘Teast sai d secoRge ﬁﬁléa}ﬂ%n 3568 e se. el ement
-.according to any gne - g l'arri r?smO%Pm%fﬁpng%{aﬁgnggg dieflg nt%ognd second
fornmul ati oﬁeorbt?tﬁﬁet@mmdﬂg@ﬁg@\ﬂm hstelenzpt jelative tpesatd, one whaommmanaisd i r st
active age Snd B RN control l'ed: rate
over a pred)tft er?r‘timlgﬁ ﬁ?‘eﬁﬁfdtger%({rprﬁr)déhl ddé]ea%el%n}ﬁa&ma#ﬁi ﬁtermttent .
del ayed pwlgsmdltepﬁlém atxlretied&rmamd tmmsdrefol'ﬁedumngm&moraay doxflinﬁaﬁonactl ve

agent. 5.1 | di £
P o Rl B T
" to 100 daysnd

c) optlonally, at least a third formulation which d:ssolves at a third
dlssolunon 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 )
) mtenmttent delayed pulsed eplsodes of release into the rumen of sald 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 actlve 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 sa1d first active agerit is released into the rumen of a ruminant at a controlled
: : rate over a predeterrmned extended ttme period, with one or more 1nterm1ttent delayed
- pulsed epxsodes 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




24 6. A controlled dosage rel ease el enent. according to. anysapg ®foecl ai ms 1 -
- to 5; conprising & .hollow vessel having a discharge opening at one end and
- bei ng general ly cl osed at the other end and cont ai ni ng therein said first-

-and second fornulations in a predeterm ned order progressing fromthe
di 'sc'harge end to the ' cl osed end, and wherein said fornul ati ons are urged
. by biasing neans towards the _di scharge opening as the fornul ation

di ssolves froma leading front of a formulation at said’ ,opening. 7. A

- _controll ed dosage rel ease el ementaccording to claim®6, wherein said vessel

~is a controlled release capsule. 8. A controlled dosage rel ease el enent

~ according-to arfy one\cﬂntlolleddmagbrele:seaemeur&ngmailyfdneefclemd; Isecond
-'.forrrulatlo ratel t abl et f or ms n _one or-nore
tablets, of sé?gclglxlslh&a% ayec ”lavlngﬁ‘sdtéscﬁllg‘?ﬁﬁeﬁlngd g 67 @"B?g more tablets
of said segmexilly cbsﬁdranlﬂee;dredemldwbnmlrﬂ‘g%dwh 8did €ifkt Aidsecet@si tioned in a
predeterm}g’ed or.der. wi tgl n t.h Oniement A cont.rol |l ed dosage rel ease

el ement ac@BPYRHYS A Bisdetermin qf Brqeessing frpry the diggharze epd WAhe second,.

control | ecclosdit s6d)laiid Wﬁéteiﬁz@ﬁrﬁlfbrﬁhﬂé@idns dre h%@b By biagnARdarabWarlit st . del ayed
: ' lation_is d as a _superficial |ayer on a tablet of second

release. f %n“

for mul at i dHse sﬁaowvergeﬁsrﬁh Eﬂ‘&l?ﬁ%lleolffeﬁoﬁr@rslqaélysrfr@ateﬁatfﬁned@trpnr| rst -

f or mul at i g sAnd per@i}e Or nore tabl ets conprised of said .second fornulation
al one are p05|t|oned ina predetermned order within the element. 10.. A
control | ed dosdge rél@BE’%““@I"@PFBHfelﬁé%@lﬁdﬂﬁgcctoﬁilmgﬁCﬂm@ﬁs)whellemaml 1 to 7,

| ‘wherei n th@ssgpgqr&gm@gaggl&gl%sﬂkssol ution fornulation is tabletted and a

'__-_shal Fow. wel f.ormed 1 n tabl et of said second fornulation and said
" Xirst, del ayedSr eI eéscé'ﬂtﬂlll?ﬂﬁmae@r@ww@emmtawtﬁmmloc&hysmct‘@ehmlsllow wel |, and

'i{'f':\Aher ein ORE7 Ak ndiBh Saill ﬁ;g, gﬁ@secédahﬁﬁﬁﬁ,ga §ﬂelrf‘s%{3£ﬂa{eﬁ} bllai%d%m‘l‘t hid" and one or .

nmore tablets conprised of. the secon ornu I-on one are p03|t|oned in a
pr edet er nivhetriereenr mgre tabletstof said ﬁm@hyedlmleas&fcmnﬂatmhlaedl ontosrane@er el ease

‘el ement a%?ﬁftgbfbgldtsgccﬂlﬂycogg’glle%fdls% ﬁl Srrlsfonnulligb 0 Ilo%l i said first and
second fo ations are incorporated im a ont 9511 rlcorrprl si ng one or

nor e i ncl pedeweaninéd erdemivitlin the elemehayed rel ease f or rrul a:t ion within a body of
o oo ™ Nl 0L S B e Ay G SRR 0, 09500,
active agént, wlerfsresaertseednf, cmtnoﬂechdhlsgohmoh formubedoiisistidettedahy e0p GRk de
o ot Bullyb P dRuBE Rt TR S 80 of ol ar s 10
: : formulatxon and wherem 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 clarrns 1.
' "to 7, wherem the second, controlled drsso]utlon formulation is tabletted and a shallow o
" well is formed in a tablet of said second formulauon and said ﬁrst, delayed release.
formulatlon is inlayed i into. said shallow, well, and whereln one or more tablets mlayed
: with the first formulauon and one or more tablets compnsed of the second
' formulatlon alone are posmoned na predetermmed order thhm the element.
' 1L A controlled dosage release element accordmg to any one of cla:ms l
| to. 7, wherem sard 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:ron 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 hormones,

- egcopeptlde antlblotrcs, anthelmmucs ectoparasiticides, mmerals and vrtamms




: whereln Sald or mul at1 ons

‘to 22, wherein said second, controlled dissolution fornulatigg,fbses .

conprises a formof selenium 25. A controlled dosage rel ease el enment.

~according to claim 24, wherein the rate of release of seleniuminto the

~rumen of said animal is fromabout 10 to about 20.ug sel enium per kg

ani mal wei ght per day. 26. A controll dosage rel ease el enent according to

~claim 20, wheréein the rate: of release of seleniuminto the runmen of said

animal is fromabout 5 to about 10 ng sel enium per ani mal per day. -27--

--A control | ed dosage rel'ease el ement accor di ng to any one of claims 1 to

26, wherein at |east said second, controlled dissol-ution fornulation also

conprises a noRdi onAcontnileddesaes relasecelednt acsaulingtoianpemn ofglairns 1928 A ,

~control l'ed dosage, LGP Lo, S OHeP B BRHL ok lad aledkeng; i AolIE to 27,
al so conprise excrprents i d’]proma

vet eri nary of sdedpnabl e carrier, diluent, excipient,. adjuvant or- -

- canbi nati ons t hggeof e di cret redeterm ned

anounts of a-fi r%et 5P%q]}??%sﬁg%rﬁ§a%eneecneern %P@'&‘%&@%? ‘ﬂ%ﬁ?rénounts of a.

" second f or nhd rateiof reléase oﬁdabnluﬂﬁﬂhftmmmﬂ obfaidpiekldatiesl abontinaed st dosage

rel ease el gﬁent 1ada ted to.b into the runmen of a rum nant

ani mal , B My I §yadapt ed to. deliver said first

active. agent tmﬁtheAemmeoﬂosager;emge&mneeﬂad&aﬂdmgnoalaﬁebe,mereﬁmnner at one

" or nore pr eterglgﬁ?ed tj nes. after i nsertjon, of saﬁc}i dosage el enent into the

- rumen of t HETaRKPe elgpiumdntg theumen pfsapd anirpala wmaa?q%ér&o gWbri ses at

least a fi I]@}nga,@khiﬁﬁl@g@;ﬂ{na]ﬁday s adapted to. dissolve in runen fluids at -
.a rate such .t hat_di ssol ution_of each of said one or nore anmounts of first -

»nor mul ati on pr o¥f-des® gentiefeddpsagsirelsens clomeptaceerding &9 ayong of plaims 1 actjve
““agent i nt 0141 whkeRIkt le@ElQaimsec%ﬁd doBARAdisb MM Bl ARicAdABLEApEQs di Ssol ve at
a controlled rate in ruen fluids; wherein said one or nore am)unts of

first forniPeR-ioBi S&Ffecfeﬁewebemaemefﬁenegent mor e predeterm ned | ocations
within the elempnt reLaluodSd dRagidtEasLBRnidh ARS:BinB P ond |
- formul ati on for one or ngre deagé%yed Sr el eastes 3 mg %*g;asfoggllagﬁﬁ rst acti ve
agent i nt otos’ wherghspid formplations lsadompeise ¢wnl¢ﬁedebpt9d fagurd yegerinafyt er, or any

) g conb1 nat i o% eﬁtﬁ'ﬁé jer, Qii“eﬁfgg’%gg&{‘ﬁgg’g%ﬁ%ég%ﬁﬂﬂ%% me{%%fperl od defi ned by

sai d secon ormul ati on use according to claim29;

- wherein the dos#ge éJSenémeqrsmeedlecaﬂeanﬂwredbtdmrmgenmemeaéeﬁsterrent

aC cordi-ng FoPmaors iﬂl% o% mcilngl'e Ip§ed%‘te;n?xngcig.a\moum‘,s of a second formulation for the

manufacture of a preloaded oon!rolled 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 mte 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 re]ease of sald 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 e]ement 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 predetennmed times before, during, after, or any combination -

. thereof, of a pre_detennined extended ﬁme period deﬁned by said second ~fon_nu'lé1tion.:




- del ayed. rel’ease o ermectin occurs

31. A use according to claim 30, wher ei n sai d el enent pr owgle@mcmgr ol | ed
rel ease, i.nto the runen of at |east a second active agent over a -
predeterm ned extended time period, with del ayed rel ease. of said f| rst
active agent as one or nore pul sed episodes at predeterm ned tinmes before,
during, -after; or any conbination thereof said. extended tinme period. 32.
‘A use accordi ng'to cl'ai m 31, wherei n 2ai d predeterni ned. extended . tine
period is from90. to. 100 days. 33. A use according to. any one of clainms
29 to 32, wherein said first active agent is selected from hornones,
~ glycopeptide antibiotics, anthelni ntics; . . ectoparasiticides, mnerals,
and vi tanmins, 330. A 4gee wmtﬂglamZ%Ileemlﬁiﬂledtmgrelﬂmets@aj first active.
agent is i m 3 erein at 1east . one
VSRl iBkage tasd bt BRI Bhnl Qndldldiys fio : PN IS o
of said el enent3t.0 Auswncmﬂmgto clainm Bﬂglwhe%n said el&eezapmerdds mtrblbed:l aim 34 or
cl ai m. 35, erein odes of ayed rel ease .of, i ver.neot'i n " occur
after admi \r{i\%]e 5 & t‘f%mrf“%so i El%gsﬁ r‘?%cr?flg ‘3“'53 Oﬁedﬁtpre% WFWﬁ‘Fde"é"é’ld -epi sodes
. being sepaltlaieqndnhx;; “aihoielayaﬂremtéase&ffsmﬂmma&thQMes o:%%rgl%reﬁﬁsl edCCO][ ding to
~ . any one of cl 34.10 36 e si.ngl e. ed rel ease of ivermectm
rel eases. ‘31‘3 g%?efednﬁlﬁ‘dﬁ?ei‘g‘gjﬁ‘?g‘%l ToF A WaH%“ﬂ‘F’i‘}ﬁ%‘l‘Pdper kg
ani mal wei gﬂ&ndeda&epenwse according to cI ai m37, wherein a singl e del ayed
" rel ease of. |vennect| n rel eases about 0.1, to about ‘0. 5 ivermectininto
the rumen per kof-ani‘ife aResr él‘?ﬁ“’@@‘m:ﬂ d‘g’ére"&'li‘tgdlrﬁﬁe?@“l“dde’ﬁffﬁ]?% 37, wherein-
a single dgh@*&q&,g@h@mt@ﬁg@d&y\ger mectin reI eases about 0.2 to about 0.3 ny -

~jvermectin into the runen per Kg ani nal ht. 40. A use according to

- animal’ is fromabout O to a

._‘?ny one of cl ai¥ks 29“9%5“‘39“‘1%&‘@1%?@8%?3 il 32, veirrin @id et agtives ot on — -
“for ml ati gy GoRRALAERLAR HHALABLGEoRDife SRR AbkARENT FOr cont rol | ed

" rel ease over an extended tine périod. .41. A use according to claim 40,
wher ei n s apdonagsisisidss. anineraland isamins.5 Apr|I 2006 27 42. A use according to

Claim 4l whereiq) t heydeabendh goﬁdlﬁgﬁ% %emenmacteta% el rumen of said

nonensin per Kg “aninal wei ght per
day ivermectin.

35. Ause accordmg to claim 34, wherein at least one delayed release of ‘
. 1vermect1n occurs at about 10, days after admrmstratren 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 clarm 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 accerdmg to any one of cla1ms 29t0 39 wherem sald second
controlled d;ssolunon fonnulat]on compnses an ionophore as a second actwe agent ..
~ for eontrolled release over an extended time period.

4

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




"43. A use.according to cl'aim42, wherein the rate, of releagggpjzmypensih :

into the rumen. of said animal is fromabout 0.5. to about Ny nonensin

.~per kg animal weight per day. 44. A use according to claim42, wherein t he

. rate of rel ease of ronensin into the rumen of said animal is from about

0.75: to" about 1.0 ng nonensin per kg, animal weight per day.. 45. A use

~ ~according to any one of clains-40-to ,.mherern a formof seleniumis

co-delivered with said |onophore 46. A_use according to claim45, wherein
the rate of release of selenium into-the runen of said aninal i's from

about 10 to about 20 ug sel-enium per kg animal weight per day. 47.. A use:.
accordi ng to cl &m 48, uspacgerding to lméﬂevwcmﬁleefasefmkaxetfmnmnl nto the

runen of s ahdd RORARN of Suid £RALARAYh Boli® AR 4G B3GR Por ani e per

‘day.- 48.. A 'use accor

Ing to any one n sai-d dosage
el enent .i s ahieal apighhpertdant i on to a runi nant. ani.nal for the treat ment ,
rum nant ani mal .

- prophyl axis or oth di se est
1 49. A use accorélng #R&e%mmrul oc%nnﬁ e“?§§F5§%§¥ FW“?&FH dosage

el enent i s ifitortheagimien oﬁsaudaetmmal i from abouTIOSA0 bbb | Sabg ﬁn&tenﬁh&)elr kgg the

W€l

_phy5|olog|caﬁmﬁta%%§pof a rum nant. anlmm

44. A use 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 accordmg to claim 45, wherem the rate of release of selenlum
into-the umen 1of said animal is from about 10 to about 20 ug selenium perkg 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 clalms 29 to 47, wherein said dosage
element s for admlmstratton to a ruminant ammal for the treatment prophylax1s or .
~ both of a diseased or mfested statc in a mmmant animal.

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






