WD 2010/ 054439PCT/ AU2009/ 001484 1 PROBI OTlI C COVPCSI TI ONS, METHODS AND

APPARATUS FOR THEI R ADM NI STRATI ON FI ELD OF THE | NVENTI ON The
present iweeniomm3pel ates generally to probiotics and mechodRo®ndigppar at us
5for their adm nistration. The invention has been devel oped

primarily for the provision of probiotic conpositions that may be stored at
anbi ent tenperatures or lower while mainthining a suitable | evel of
probiotic viability. In one formthe invention has been devel oped to

provi de a probiotic conposition in a format that allows for adm nistration

of the 10 preRiHati i i eTIT ' ion. It
w il be appregﬁg%@f#oé\gg’\g?&?ﬁ%@?hwgm %'ﬂﬁl ‘gﬁhg{‘{&fﬂ’g&@@#ﬁ?s
particul ar use, and nay al so be USRDMINISERAHEIONpProbiotic viability in a
range of applications. In addition, the invention and nethod may al so be
used in connectio 1t h other nutraceutical additives, pharnmaceutical
agents, di e& >@%§Eﬁé'W‘§ENmet'i onal food ingredients, additives 15

i ncludi ng colouring or flavouring agents, and other forns of natural or
medi cinal heal th fioe Hsahd RioR GRS pbrRHIBHoSHb B0 AL b er
sol ubl e or otherw se% an'sportlgbl el ngsuspgﬁ?gﬁgn. OBA@%I\%@H%W{UQ

| NVENTION THer thelr pdmimgjratioscussi on of the prior art is provided as

techni cal background, to 20 enable the features and benefits of the

invention to be fully. reciated in ap appropriate techni cal cagntext..
However, any ref eﬁlgﬁclgg{}gmg hféasp TOr d‘?avrﬁ[}’pg‘ﬁ&ﬂnga!mf)tﬁbéﬁ? IRHSGR Ognnp@ﬁlﬁpﬁss
or inplied admpssitions thieinag behtced al ambichleleihpkn@iBs 6F lowRk RFhilRahiin@inig®ATON
general know edge in the field. Probiotics 25Probiotic m croorganl sns are

wel | known SHiaRlexet obprgbiotis viahikityr efiepge fym theenyirntiopdiaalbepn dpvelereidas
that may be AANIShRIRAlict CorfpRCRL o BeBhe Har IGSATES' s REREHLET M the
ef fect, such as restoring or 1nproving the conposition of  Intest?nal

m cr of lor a. pRrtodticowiths a ameridryliquid|at ythe rpouit defd c@sugipebmr it &ilppk eippRictated,

containing potentially heneficial . . . .
9 %owever, ﬁlat Mle invention is not limited to this particular use, and may also be used to

maintain probiotic viability in a range of applications. In addition, the invention and
method may also be used in connection with other nutraceutical additives,
pharmaceutical agents, dietary supplements, functional food ingredients, additives
15 including colouring or flavouring agents, and other forms of natural or medicinal health
formulations, active ingredients and supplements whether soluble or otherwise

transportable in suspension.
BACKGROUND OF THE INVENTION

The following discussion of the prior art is provided as technical background, to

20 enable the features and benefits of the invention to be fully appreciated in an appropriate
technical context. However, any reference to the prior art should not be taken as an
express or implied admission that such art is widely known or forms part of common

general knowledge in the field.
Probiotics

25 Probiotic microorganisms are well known in the art and the term refers to live
microbial preparations that may be administered to a subject in order to confer a
beneficial effect, such as restoring or improving the composition of intestinal microflora.

Probiotics are typically provided as dietary supplements containing potentially beneficial



WO 2010/ 054439PCT/ AU2009/ 001484 2 bacteria or yeast and are w dely consuned
in foods as well as in capsules and powders (Stanton et al, Market

pot ent i alWOf20 w38t i cs. AmJ Cin Nutr 73 (suppl): 476SPBEAURN0BENMSHal | v,

| actic acid bacteria including Lactobacillus and Bifi dobacterium are used
as probiotics but other genera are al so used including Lactococcus,

Propi oni bacterium 5 Bacillus, Saccharomyces as well as strains of
Escherichia. Wthin these genera, many species and strains have been
reported to Haaiesapr gbisvand aprwideht ¢oamsumdh én foods as oritan iv elpsales and powides

delivery of obi otics,are dairy products,and prohiotic fortified foods.
However pov@f?f‘%ozn ?taag1 Bfag(eéﬁﬂf%éﬁgﬁf%?%%ﬁfmqm% B T I @B?F&F%%S'%SJ-
avai | abl e. “itxheflillyf REBOheidtbadleRa iRSludAS USLIoBa@NTs XREBIM BN eidhn WREused as
probiotic benefits they can 10 provide. However, a comon probl em?‘or al |

probi oti cs ipobiptes bt ethen gengra dier plag ysed dedwding) Lantdcstcos,afpiinmiluetdrium,s

wel | reporteg that .t he m crobes st be. al i, 0.he tjve,and confer the
NBxi wmpbenel$qcél?u§1 S% TNt g.f i afgrsoogi%f%e@wgﬂﬁ‘\&/\& 9'&’1“ BB MY ¢ 5
are gener al Ispedeppld @hirRshavewden sepdieRas Gevddprodiftic HopetfesC THORKSRE B6hARhS T O
concentrates from fernmentation vessels prior to freeze drying. However,

spray dryi ngebrclesdae tistdedivery ofsprapioticsiaeqdainy praduess end awwdiatioviertifieshfodsen
used as cr t r i.abi |t h obi ot | urin
product i onygﬁ%&és‘tgg&’gg&ei,érs’e&g)gfs%éafé@%%éf(a)‘%b%éﬁlx%ﬁl&)gﬁqtg SQ/Ir eoa?SOaa 8ﬁ%b|q?/es ﬁave

al so been reported in scientific publications and in patent applications.
M croencapsul at i oThpddteegasams of bapenid &dl yeastngry RQhaprobivgie lehefitealidyngn

i ngredients oft.en i.n conbination with spra rying.(e,g. US20070122397,
u320076‘6592§’é?“§‘hd o> 5398 P@E’&é‘g@%ﬁ@i%&%“cér%be Svival (dyging

directly af tiRscchany ad sPdeaglsim it LEGZINMpHHAPIEE thel Mickd MV intlisPibk B9 R Rd
then drying the frozen droplets. The resultant dried material Is then
mlled to f@chysandowatar themhivdmuowbenefigiatiefféati shed products are typically

stored chilled as anbient tenperature often 25 results in poor survival.

Consi der abl %&zﬁ%ﬁk@?r%&tiéﬁfr&%ﬁd i nproving survival by addition of
g post

additives durin processes and al so during fernmentation (e.g. US

6, 939, 705). The survival of probiotics in soft chewabl e confectionary has
al so been report eBulUPrabio6O2 633 4donerallydesppliebll &s proskent ipteRepasi hilding
woul d be one that can maintain a benefigcial anount of viable mcroorgani sns

duri ng'st or SGPPEICHRHS Rt CHUNERIFHEY HHUP elSTMERFRENE VessglsnBEifh d0 aecZ8 p ARt  us

for adm ni stfdier, RpRRIdS§ihE of SORERIrAEOR%ILNEM A P oPRGkiiN:aRLS puadqbe
osi rabl o - oy S8y RPATLRLE of AU2009/ 001484 3 SUiE8 of il ] ob; Ay
t he present af gUxaprdterants topesevawiality fshaptdtedtioydwimgl produdtioncmd storagor e

A A N R T
provi ded a publitadibhsarifi}atint kpplica86m. MitR@ncapsulation processes are reported using
20 a range of coating ingredients often in combination with spray drying (e.g.
US20070122397, US20070059296, and US20040223956). Freeze drying is carried out
either directly after harvesting or by freezing droplets in liquid nitrogen and then drying
the frozen droplets. The resultant dried material is then milled to form a powder. This
powder and finished products are typically stored chilled as ambient temperature often
25 results in poor survival. Considerable research has targeted improving survival by
addition of additives during post processes and also during fermentation (e.g. US
6,939,705). The survival of probiotics in soft chewable confectionary has also been
reported (US 20060263344). A desirable probiotic composition would be one that can
maintain a beneficial amount of viable microorganisms during storage at ambient
30 temperatures. Further, a method and apparatus for administering probiotic compositions

to children and infants would be desirable.



5 a probiotic mcroorgani smenbedded within a matrix, said matrix
substantially maintaining the viability of said m croorgani snms, whereby
sai d nat rWR 20W/ee38s sai d m croorgani sns i nto and upon @6HALRION(I01484 a
liquid carrier. Preferably, the matrix is substantially free of
wat er and may be dried by nethods known in the art such as freeze-drying,
spray drying, fluid bed drying, pan to drying, tray drying, oven drying,
vacuum drying or |yophilisation. In order to inprove or maintain probiotic
m cr oor gani sm vi abiisanybjechef thetprésentpingé mivabtoyo venmopre cremibstastiadly amalierate

materials that subst ially.maintain.the viability of. the ohi otic

i cr oor gani gﬂesord?}?fenogqéff @?’gétéorﬁtor%i}?ﬁﬁr@ﬁ@nt %rnaﬁi?aéi 'i?rlgg‘.’ldel'ﬁéls‘rpé]talr}ie?‘aﬁ‘é(?

i ncl ude aqueous or non-aqueous conponents. In a preferred 15 enbodi nment
the matri x SUMMMRYWE THE INVENKVNent s sel ected fromthe group

consi sting of various starches, naltodextrin, sugars, proteins, edible
oils, fats, fatty acids, siljcon dioxide, gums, m |k conpounds or
derivatives, bindf*RePTagele @ st there isdravided a piopjotissonpasition exuptisiag
some of: t hese n : Ar-e-bi otjcs, couragi rvival ,
growt h 5and %rglﬁ)?%fraa?{? %%O%M{sﬁle%g}bgg(?eg? iﬁ%la{rhgcgo%%gg{hi Ssa?; lﬁ%g% S%tﬁlﬂal\{y
consunpt i onmaivainiaguthe usabitity bR said perEREmiohd) ewhdrémn sxigl hatiroweasdi i@
oils and fats may be selected from various, edi bl e and/ or pharnaceuti cal
grade pol yoff4Croqiganiyys (ptQ 3‘7‘1’%9&11“?4"6%{8@3}@“%&:%5%% ate known di sintegrants,
"push"” conmpounds and the like, to assist with release of the probiotic

i or oor gani Sms {1 Brrely R b Pie besabhily LRS: BF APEH hfd DAGS 8L dich! By

sel ected from but not .?,I mted to, the group 25 conprising Lactobacillus,
Bi f i dobact efetheds kaewscachesrt fichpisofitesedrdng usprayBdeying, ulyid Bet etrpingc pars

StreptQcoccys: i chia, However on-bacteri.al .probiotjcs including
pr obi o@i c ye élfgg(?rg Ec%ﬁyigé @’g"gc ar ﬁagggmac{}glngloggymwugﬁd %Bffjteéff’pf“%ﬁrgﬁe f or
use in the premmwdiniplvkiotic aficrobfzagispr Ghkilifyg dhe Mxa PRI rablecoiRRELHAE or

m croorgani snms are sel ected from Lactobacill us aci dophilus, Lactobacillus
rhamosus, A& BBKERLS| tﬁét ostantiAly antambe opekility) efsthe aeediotic micremsgenismss
bul gari cus, d&ﬂfgts‘?@ﬂgé Ld éfﬁbigxﬂstérﬁ%ératu WO 2010/ 054439PCT/ AU2009/ 001484 4

Lact obaci | | us hel veti cus, Lacto aC|f us johnsonii, Lactobacillus lactis,
Lact obaci |l us plantarum Lactobacillus reuteri, Lactobacillus salivarius,
Lact obaci | | us pafbeasatiix miyf intbileciqeeousnos pon-Biddous raatpenéntsn Inom gueterred
Bifi doltgact erlinlalorgoi}nnftarﬁi s,  Bifi (dEO acteriumanimalis, Bi ff'gdo ter ihum

bi fidum Bi i ooBREle MU MREES IS i UC & 11080 SEPEPTUitnsPlgetef sromgthe group
Ent er ococcusodsRef@bf SaridilisRiFcHe9GhlIERBA] iFhrsl Bot@RO bR diRCHKS fatty acids,
Strept ococcus salivarius, Saccharonyces cerevi scae and Saccharonyces

boul ardii. silicondioxide, gyms, nykk egmponndweederivatiesse bindingtagente and omwlsifiess. Ibf
probiotic m r i i - i ting, the skill,ed addressee woul d
under st andn%v gﬁ% agﬁﬁgﬁ’g[g? d ot?latg? ﬁrg% @o%&cﬁogpq%ﬁea%?]%b?l%o parcgkﬁso?ﬁe'c lotics,

m cr oor gani ewpugingbsuruisell growthhandc pratifsationoss thef plobtit Opices® Banidniy @pénd on.
In a preferred enhodi gent the probiotic mcroargani sns_are selected from

gener &’Lact SPEETPHRR, NSOrAgHERSIERIR CampoBFHts @Bishchasy Welnknown £dipdsspils and
preferr ed eppOiageRt stiBgeR RAN AakibudbghROLARY! PHEnALERE] SELEDIIANM He
group consisting of Lactobacillus acidophilus Lactobaci S rhanmnmosus,
Lact obaci | | metrixemay radditionall incacpapita dinoivnsdipingagtantsy Mipusdtr ephmamds uad the
salivarius,,.Bifidobacteriumlactis and Bifidobacteriuminfantis. In some
enbodi ment sk ﬁ%aségﬁﬁ'étgirﬂe%ﬁ?s"?@?e RRRIOPG PUGTOPEANISE S e gpaiBikot i ¢

m croorgani sms of two or nore genera, species or strains and/or genetically
nodi fied m croor gewteasly, the ptdbidticrtaeRfif arel RRcte@rffom,But hePHEAAd & theProup
"probiotic" is intended to include reference to a single genus, species
and/ or?3st r afHNRIISING GagtpRecilliess Bifidaherierivm, dpetoressusnbyopionihactdriven, Bvdilius, al so

i ntended to r | y b m cr epr gani sns. , Whi ch may. conf er
alternati veE}étgioggclbgi %ﬁ%?;dbcg%éé) i ?ﬁ?%ﬁ;rletgﬂcézfa i %R)t é’erCorrlﬁﬂé%Ctecﬂa?tl?{gglﬂﬁgssent
i nvention tinelutlgrarobiptiolyeasts qichasdadduehinies ardilss RAGGRBIE Bdntéraplafea fosed

i nt er changeabl }/1 . . . Y i
use ih the present invention. In a preferred embodiment the probiotic microorganisms

are selected from Lactobacillus acidophilus, Lactobacillus rhamnosus, Lactobacillus

30 fermentum, Lactobacillus casei, Lactobacillus bulgaricus, Lactobacillus gasseri,



The probiotic mcroorganismnmay be rel eased fromthe matrix by the 25
mechani cal effect of the liquid carrier, where the liquid carrier noves
over and/\¥0 20lWSe$H the matrix and al so as the nmatrix WROTIAU2069/00848% 1 al | y
di ssol ves, disintegrates and/or erodes into the liquid carrier.

Thus, the matrix may be totally or partially soluble in the liquid carrier
or include ingredients that are totally dt partially soluble in the liquid
carrier. Either way, 30the ternms "dissolved", "dissolvable" and the like,
as used her énefobagilus heleeriad, {acihbacibinsjalmeehis ukddtadiaeithis ylabni alicyotiaoillus

enconpass nQ nl issqlution in th tri chemcal A WO 6. )
2010/ 05443 93@?%&0%@&”5%"&*‘ geulp ef“"?ﬂﬁ”lc@lt”é ALV B a5 acllug  h9raeasging
m xtures f oByesbbukdRung, BHJobOECHiMUbRgu N CBIRESHARY Nint Bfark 8! mﬁb@g&éi@lnﬁz

when applied to substances and materials refers to the property of such
mat eri al s aAtlissBitidebacterium bifiius diifidebasteriginseislosatyise Baddborkerinmietined.

Thus, iy th jnvention the t "sal ub) e"
"0 sol Vabl ST, dueddlf, DEEORRhec Y BT BOGRLEHIR L Rrmtoeqsti

may fully disalsarie Succkhpbmbidsiceevista@afbSddcRiroiytdshoatrde! | as matrices
which nmerely disintegrate or erode in contact wmth a carrier fluid
Preferably, the ljquid carrier is a nmoving fluid and the term"liquid .
carrier" refers tbq’é‘hg’elaipa’i%@teéiuhoc“é?dpé&%&e Apgedist ehprahiotic meicipgeganisms is
phar maceut i gah-lihfidp)! &fd RS skiMdd aHdrdsQQdSiokid %nééf&gﬁ(?%héﬁ’a% .eliumtggrl K¢ ofifep! t
juices, vegetable juices, electrolytic beverages and the like. The
conposi t i onsommerdialy avadatle probnetic micseorgadsrgeandiehesed e tcowpssitinnd afttheg

fl aVOU{Oi ngs, colouri ngs. nutrients, supplenents, excipients, vitamns,

r econbi’nant PEPBEINEUO% g ot her useful or beneficial additives as are known
inthe art. An extensive 15 |ist of additives, particularly food additives
and their known ubfgepreffrelecrhiiuditiet thef SobR¥idMRIcEoorganisms are selected from
http://wwmv. nutritiondata. conitopics/food-additives. Further, the

conposi ti on&eNeEs {eérhagdusneSieapionseeusy ad ndtbdabiaerarivige. ab | & emasfe mreferredich
as anti bi ot : [ CS. J, ke e i call iV

gt edi ent. bavol Al GREbEBIHR pichorkintfing M7 SHARLRER Me"Bloub @FhiHR of
carri er s/ exéagbbadilbuss uadideshiluz 0 Lavesbiacidluk uentiginosdis,Si Dha@b&LNMI A@RohEm,

bi ndi ng agents,, |l upricati ng agepts, sweetening agents, flavouring agents,
col our%ng alb@HeR U ot Ggég%t i @é@’:’ocﬂ’f'&ﬁpl Wiy ud%?d‘l%ff’eﬁluéq nietis i grd ed
to, any of BRRIBLAPAH dinRhAs MEGE Y hE @mboBIhdred, Shé l&%ﬁliple?tiég[lso BeSR 3R ntion

buffered saline solution, water, enulsions such as oil/water enulsion, and
vari ous typ_é@nbtﬁsev@pblomlg r_ageoﬂrganlmanﬁltwg @f motehgamesx cpgiiends sirmos adé/obut
are not i m%n%%célf’ maghes| um 25 steara €y .l actose, mcr Qg%stal | i.ne,

cel lul ose, st&aric A& ,edgéql(gPPW,anlgﬁléTo his despdic by tePB, MIGIpoeRnIgR o

preparing vagrobidsict Yimsendbd i@ inolhddt leBitencend £ 58516 Gehlis, GPEJiE LRI 0CRELIRLENT S
and additives, see standard pharmacy texts and manual s, such as for,
exanpl ¥, RefirHYtes P eeneragspesirseandid” srainst andeis oflsopingandad yio refdr o Eanetichliy k

Publ i shi ng (Bdificd MRrodk i QLY. P J I Lo al r
Lachman L., et ! gl EeR %&ll—%%?gerc,ﬁ%%ﬁ{;l?tg{jgfegﬁq%e?Q%H%g'?bf?obﬁs%gﬁﬁe@%
Text book of inPithe neameesti of fhd. pfeSeiRa\ihvengen Balel itdriisergrobiotidal hnd LegiebiotiSt h
Edition, i ncorgor ated,in its enti ref]g/ herein by reference.
microorganism” may be used interchangeably.
The probiotic microorganism may be released from the matrix by the
25 mechanical effect of the liquid carrier, where the liquid carrier moves over and/or

through the matrix and also as the matrix wholly or partially dissolves, disintegrates

and/or erodes into the liquid carrier.

Thus, the matrix may be totally or partially soluble in the liquid carrier or
include ingredients that are totally or partially soluble in the liquid carrier. Either way,
30 the terms “dissolved”, “dissolvable” and the like, as used herein, are intended to be

construed sufficiently broadly to encompass not only dissolution in the strict chemical



WO 2010/ 054439PCT/ AU2009/ 001484 6 According to a second aspect there
is provided a probiotic conposition in pellet formconprising a probiotic
m cr oor gandpmoaskesdded within a matrix, said matrix subgtamu2eddop1484

mai ntaining the viability of said mcroorgani sns, and whereby said matrix
rel eases said mcroorgani sns into and upon contact with a liquid carrier.
5According to a third aspect there is prdvided a probiotic conposition in
pellet formconprising a core bead and a probiotic m croorgani sm enbedded
wi thin a naserisk, bsaiathonaispénsiaspshuarids ahd ymixaires dbhgdg withe thel adrribr 1iquidl

sai d m croorgani sng, wherein the matrix is disposed on or in the core bead
and wher eby Agﬁ‘i’réi"’gbf thexterm é%!gg@ den appligdoter ibataneas andtmatsrials uplers edhe act

with ali qu?%p_%ﬁ{/ r(;f?uchl&y%ﬁalg.ea{ddegu'bg%égspfo Bg%i%\sﬁfemf?slrt BB%I&%% la% LR3l&%

rapi d dissolutioh, disintegration or erosion of matri x and rel ease of
t he probi ot defimddc ridwisgiarths oentéxt efithwi prhsent frventiat thie terimst‘Go bl ‘idigsbl¥able”

carrier. <. Preferably the core bead is porous or., sem -pQrous so that
the matrix &bn éﬁsﬂli"(g e ‘Btteﬁ%do @ ENFRTRPRSSr aMicE T WA yaay r@ﬁég‘ﬂ%ﬁ"z‘@ Pht 0

the bead COkglubifisé ¥ B AR MAHE as IrIPRd hatriS VISAH merUS NidnkPlaRUs: BBkt & MYy

be covered by one or nore |ayers depending on requirenents (eg. protection
of the pel | eentagidyitya edrgeofdrigani sm additi on of flavours and col our,
addition of pre-biotics or different probiotic mcroorganisns, addition of

nutritional conpo ng the.li . .The_ core bead [qr th trix jmay
be soluble in a | ?%E%rgblghﬂ}ei é(?"flé tcﬁﬁ}ser 6 rrnngél%sfilPuﬁg atnﬁgtgﬁggrgf oﬁﬁ“gg carrier

m croor gani safers towey diguidtsuithble fdreingertion 3he deklidestphbfitacetneddl @rifulations and

m croor gani sm may_ be rel eased just as effectively by disintegration or

er osi off of ‘}?é‘S’tb‘)élfé&u%*bP%Wéﬁ&/ k.t fewit jhiegs; xegetable juices, elppteolpicebasierages pad r i x
i's a non-aquygqe. Matrix conprising an oil. Choice of suitable oils and

ot her non-aqueous matrix conponents is discussed in nore detail 25 bel ow
According to a fourth aspect there is provided a probiotic conposition in

pel | et form conprTh¢ ngmposidens dfethe imvedtion praybilst includecrtbar aiditivemirerdakioggd e d

within a matyri x,.. sai d t.ri X substanti al,l nmai ntai ni ng the viabili of
sai d nicr oopa‘éorﬁnsnﬁ%, Cﬁﬁﬁf‘@ﬁ’l ?ﬁ RSt rSPRplF%'e'&tis’s SOSREGn YHERY, éeoﬁg’i%“ainh
plurality oprddamer &ndt @héroisehid ok dBYRITRe] RAHHOEs &Nske KMGwn in the art. An extensive
2010/ 054439PCT/ AU2009/ 001484 7 whereby said matrix rel eases said

mi cr ookSgani S#sofiaddiivandparfisaiarboferd eddifivenand theguingwoaysageean be found atifer t er m
"pellet” ase%g(ﬂe,hﬁ’{ S uBlifortiRta b RO B/ (Y- A | ncl udes such things

as beads that are g 1 so enconpasses
di fferent shapes
Further, the compositions may include one or more pharmaceutically active

agents, such as antibiotics, analgesics and the like. The pharmaceutically active
ingredient may be mixed with pharmaceutically acceptable carriers/excipients such as
20 inert diluents, disintegrating agents, binding agents, lubricating agents, sweetening
agents, flavouring agents, colouring agents and preservatives. Examples include, but are
not limited to, any of the standard pharmaceutical carriers such as a phosphate buffered
saline solution, water, emulsions such as oil/water emulsion, and various types of
wetting agents. Examples of other excipients include but are not limited to magnesium
25 stearate, lactose, microcrystalline cellulose, stearic acid, gelatin, sucrose and acacia. For
methods of preparing various types of formulations and choice of carriers, excipients
and additives, see standard pharmacy texts and manuals, such as for e).(ample,
Remington: The Science and Practice of Pharmacy, 19" Ed., Mack Publishing Co.,
1995, the Theory and Practice of Industrial Pharmacy, Lachman L., et al. Lea & Febiger,
30 Philadelphia 3" Edition, Bentley’s Textbook of Pharmaceutics Ed. EA Rawlings

Ballilliere Tindall, London 8" Edition, incorporated in its entirety herein by reference.



5 including prolate spheroids, oblate spheroids, cylinders, rods, prisns or
ot her reqgular geonetric, or irregular shapes. The term"pellet" may be used
i nt er charhyoOablyoSw3®h t he term "bead”. The term "bead coPET/AARIWIEHSHer ei n
may be used interchangeably with the term”"core" and is intended to
describe an entity such as a sugar crystal or the |like, commonly used as a
starting point in preparation of beads or6 pellets. The term"core 10 bead"
is used herein to describe the bead or pellet, into or onto which the

probi oti ¢ prepar atcoorsling te asggpdndegbpect there is vbvidega efabiatisl gompokiopriopelbdti ¢
conposition s in the formqf a substantially,s rical bead.. Substantially
spherical bd%H BRPHSIE A Ipé‘gmgti’cz SugPozay sy S\%P?Fr‘f‘%gaw’(ﬁ}é‘f’n%dnﬁt’éﬁg%al‘zr%@ﬁ‘ﬁe a
nor e consi st@karfiial$ PhaiithinihgPthe fvidblitdlolf Qi NicERE g ARNRP RAPWHERDLE sSaSAfEx 15t 0
be delivered in an approxinmate time. In one enbodi nent,” the pellet

or bead is selpasensaid alicrpotggniste ieo @sd uporemsass witharliquidicartier. mi cr oor gani sm
is located throughout the bead or pellet. Thus, the bead or pellet nay be
por ous QOr semn -por, - 0 I: ents. an robj.oti.c

m cr oorsgani sns toA:&r'lr%’rdé@n%t%wﬁ%e SE]%%I:@%%&%%?’@? h%e& éég@c g9gl g%)ltl%%' P ellet
Preferred 2Z@nccomppising aicosd hede apé atprolsiotig ali@bbmanishyeditedaéd ditingehduand

ot her like sulstances, The prohiotic microarganisns nmay be rel eased from
such a pel | &19JPathE sHbsigntdly painiaining B viabilifyeo! saidymiicIopignpisgh Whachehe or
pellet, or ' 14| di,Sk l.atd rasi gt NOo or
pellet. In ?%Iﬁg?% ?ggilétﬁﬁgéaggpogi Hgtég% cg;re' ge d?értl@rr‘)g%kﬁ’g g%%trg%n\%i {eﬁ&g%g???onal
| ayers t hat nyenopegaasms iptocind eppw eoradtwithra iquiécaraiti.vel y i ncl ude matri x
25conmponent s as di scussed above. In some enbodi ments, the pellets or

beads e formed "ngnparei |l pellets. i is a.termof. art .in food and
conf ecti onary mam@?'%lc?f3 ué}f Qgmed tpgﬁf’@g?séﬁ%flwgﬁcﬁﬂ%tf’waé“# gfsﬁ%lﬂt‘%@ ‘{iﬂmeﬂf"ﬁlﬁnup
successi ve baygystonodf fHetdatridl andAg1ddsedf RN §roBiotit MBickRE ghnistnd #HANWARInt @e
enbrace a simlar nmeaning in terns of the accunul ation of successive |ayers

30f or med f r SR BYe Hhejliquidsasdeient s, matrix, flavouring, nutritional or
pharmaceutical fornulations, in the context of the present invention. W)

2010/ 054439PCT/ AU?’Peqajag%ltﬂgéox% bead is por%ugi &Cs%nﬁ%gf}ug% el EPRalE Jo%'ifmq%

| ayer by | ayer, the conposition of eac ayer e varied as require
Advant ageousgheyprobhitis reivadsirgaitrheanibssiolputgnated idiosihattegd abieow formes PSS

characteristi of t ellets to, he controll so that as they ar
pr ogr e&si velpﬁl‘f‘?ﬁé’alf}fﬁi‘gpsluﬁhgi"?@“ﬁlﬁ’ﬂlﬂdﬂ%}’h HVEE %thnﬁr?rﬁ?q{‘é(}s??fs ‘i/qli’én‘gﬂ%% of
each pel | et r&fuh@ﬁi@ﬂtst(?(iﬁot&&i&l% tBIpS lep Rid/& &%ré&%ﬁiiﬂﬁ,daddition of flavours and

Furthernore, a |ayered construction allows control over the distribution of
addi tives, wploeh additiomafupre-Wakcsoer ndifferept aivdlietic mictyosgangsans, sadslitiom of he

pell ets. FOB}J@Y%E”m%f"PtOE‘gﬁ%gn;‘ﬁ&ie?fl#fem croorgani sm may be | ocated in any

one or nore layers rent conbi nations of probiotic

m croorgani sns and other additives can be 10distributed throughout the

| ayers. AT hs uifie thead lany/er etle anatsik r may ibensotable pnoy i ld@id @Airied) thRyer
the order th ?zgrob' oti¢.mcroorganisns_and other_additives are released

into tte Ii INZaF PE} .IOtIS’o‘P“ir?f_érg%EH%rE-_, }Weﬁfra‘é il bg upderstgpd thag theprahioggt er
llayer of theipeblgahisgfhad HRrRIALRL just h@eﬁ&tfvl@{}glﬁﬁ gﬁgﬁ(ﬁgr&fmﬁ Qxeel%‘gi](_)!gg%ﬁ thkhe

pre-biotic can be releaséd into the carrier enerally In vance
of the probbead @rerhnd/onthg amitsm

The preferred matrix is a non-aqueous matrix comprising an oil. Choice of
suitable oils and other non-aqueous matrix components is discussed in more detail

25 below.

According to a fourth aspect there is provided a probiotic composition in pellet
form comprising a core bead and a probiotic microorganism embedded within a matrix,
said matrix substantially maintaining the viability of said microorganisms, wherein the

matrix is disposed on the core bead in plurality of layers to form a layered pellet and



I n anot her enbodi nent, the matrix is applied in successive |ayers, one or
nore of which need not be soluble in the carrier fluid. Preferably the one
or nore NQ@PRW/iSHPudes an oil, fat, fatty acid, shel | a®CHAURHIO/00MSH e
preferably the oil, fat, fatty acid, shellac or wax is an edible oil, fat,
fatty acid, shellac or wax. Preferably the successive 20l ayers contain

di fferent m croorgani sns. A partitul ar process can involve coating
beads using a non-aqueous matrix such as an oil, in a panning process that
i nvol ves suctlesehwsidduity rksases saidpiiovargnamshing sraldepdnr ¢omtqeowdéra Haeidoi |
al one or with added gum acacia (2.5% and/or added silicon dioxide.
Preferably, Bt not essential, the starting material, i.e. bead, is
super-dried 25 (water activity of preferably no nore than 0.1). Preferably
the oil is a plantVheagat gliler ek usedkuréin RERFsab ARcyetd BfitsQind ihAudeRRAPehings
Sonme of the many different kinds of suitable/acceptable oils iInclude but
are not | i nasdifadothsf jate generallypspherieal| in shepdduh alsp| encemnasises differeny shapeisn
seed oi}, c Ll f 1 O ) ower_oi k. peanut .oil ape seed
oi l, segsarrrs(y(%éll}“fl)ihgrpgréllg{éo%p?l ?é\ﬁ)(li:dosé S h{?{e %%l‘{el‘%@sgncg?llbﬁég %’f"%np%ﬁlﬁ“. or %elp Fegular

2010/ 054439 RET M0 0PI AQLIAB $haped T he pirefl PeRel” @mdyost WA inteRRarleaBly RAth the
prepared usin 4&;{ food grade acceptable or edible oils or coatings as

9t [13 9 . .
descri bed i rfeheberg ndblyotersy boadore| asdisethhergingmay by psed(ipigrehprgeably-with the and

Fats Speci aligh G et b o ron tediied b
oS Pt e G280 B DS SINOROk AL B0, 7 S VML (e DY

ht t p: / / book soguwayglle uswindsho stag tigdpaairtyingh 2 faBati@pt) bEadd 82 §le ets PAMHS A8iaha) <&k
BLE+QO | S+CQOATI &soyr,cesweb&ot s: DEJ62N [,g=sJP9yj IXG6qp2uv.7 L
KS424053‘§/4 ks &ide ﬁ&&séai%’r“l 5% %%S‘F g ut?]“? éf"%‘i QG rPEB%c P ¥ Lﬂl’ct%trbgﬁél, fie. probiotic

Al ternative ppgRraRueMeppRéonents may be sel ected from food or

phar maceuti cal grade poFons and the |ike such as propyl ene gl ycol, other

gl ycol 10conpounds, sterols etc. .. Preferably, the liquid carrier is a
novi ng fluid whi cPMersvEsierabbim the poelrietléc cempesiten & totheafonar of & stubstardiatlzict

wi th the matf x.: i sd gl<Ie) I: Of | 1 GY.0, ni.sm.such, that t trix
'S sol ubi 11 SEREreARRRE SuBah B Ol boody o R AT Yot P S

l'i qui d then ramgerpresidé hanore congstgandissolutiontpiefils Wb &ig fodfaniappRSiha8 doSige! |
nor e preferabhé, .15 the pellets or. beads are adapted to dissolve within a
standald vol'Q e IBfversionan2ppr oXmafk Mt he probi otic mi croorgani smis

di spersed t hroughout the pellet or bead or in both inner and outer |ayers

of the pellet or bgashe @Inbwmeﬁe,ﬂferseﬁe@qw hesl o WbEiah@ulfy hEABEeRBEs in

adm ni ster the probiotics would be |ess where the probiotirc m croorgani sm
is located &AMpositormandtheanicrapyganish is logatpé ithreughmut Bedlsbad we Ipeks. dthus e

Accor di ng. t G PF ITCGOREAE. Pyl 87 e TSRO et e: Hodmur e Bgasiy 2ad

| ayered pel IpesbiciuTiiidrsdnganiomp ¢ bhgreh fatriey GRAEGARIHIN tBaibdad Bl HQRt F98Rke§i NQ:

1) pr 05/0| di n%or%pggl%% iﬁg)l{lgé pectins, gelatins, hydrocolloid gels and other like substances. The
probiotic microorganisms may be released from such a pellet or bead by percolation of
carrier liquid through the bead or pellet, or by dissolution, disintegration or erosion of
the porous bead or pellet. In addition the porous bead or pellet may be coated with
additional layers that serve as a protective coat or alternatively include matrix

25 components as discussed above.

In some embodiments, the pellets or beads are formed as “nonpareil” pellets,
which is a term of art in food and confectionary manufacturing to indicate a structure
formed by building up successive layers of material. As used herein, the term is
intended to embrace a similar meaning in terms of the accumulation of successive layers

30 formed from probiotic components, matrix, flavouring, nutritional or pharmaceutical

formulations, in the context of the present invention.



ii) adhering a layer of matrix material to said core to provide a |ayered

25pel l et; and iii) optionally further contacting said |ayered pellet
one or noWe 2010M8443%i th the matrix material to apply onePCI/AZAE/QES#t i onal
| ayers, wherein at |east one of steps i, ii or iii includes

matrix material conprising a probiotic mcroorganism such that the |ayered
pellet includes a probiotic 30nicroorgani%n1 WO

2010/ 054439PCT/ AU2009/ 001484 10 Preferably the bead core is a

sol ubl e sugar cry$inge. ea@lmm%lc@nshggfarmed hwblubbelagbudbsseqmpmsntmcnoeéc:achuay@se

I I | t t h ars re known in the
ot ot i | e i s s e o Spleiots o Bl Bisieerbion
| ayered mat ek e)sioneparabrisGsud tBe bollas 8Ebe EdhtldledBd that Qs ﬂf‘egf%.?egﬁ‘r %Hﬁswel

probiotic 5n1croorgan|sn1mhen contacted with a carrier ui d.

bead core afefused ihazg é‘}féﬁ%ﬁler?dﬁsé}qtlan priesgsslitk maegpémchare t@ldbeadﬁemis to
exposed: to The sugar core could also be a | ow
engrgy %uga%ggﬁ ﬁﬁigh%gc as sorbitol, manitol, xylitol or other sugar
substitute known |n the art. In one or nore enbodi nents the

| ocation of the pFuhh@hkmenidaﬁwmganmsmmﬁm1@ﬂo&@&ﬂnﬁhhoﬁ&lﬂetd@ﬁﬁhﬁaﬂ(ﬁs
sel ected fro an_ou | ayer n inner layer a md |ayer, the core or

conbi nat i on 20¢™ET & lch AL INCUAE HEPTIT2RFE PEO UCC‘BFCéO‘Hga‘PWES - pié thegpellgts. br@éid
Preferably ofeang, thPpHeotbiid Hﬁcrh@ﬁgﬁﬁ@m%a}t e 1Reteligh ah ?%lng%?%cﬁg l%’e}s ofMREe

preferably the oil |s an edible oil. The successive Tayers may contain
di f f erent nb@ﬁboD@ﬁnr@mgnmmBMnnanﬁhhebwembudnngﬂnmmh@nbeauﬂadd&nmayamée

porous,, as rib nabllng the bead core to be inpregnated with
t he pr |ot|%c?:s§r %ﬁéﬁ% tﬁ¥é5W' hay additionally have a surface protective

coating layer, or one or nore layers that may include probiotic bacteria or

ot her |ngredlentsAsuﬁhhaﬁmfbgMQuruﬁgnwﬁQhoﬂhngo?ﬂé &ﬂ@nlk%@%tﬁykﬁ&ﬁrﬂwthe
bead core may he. prepared by an _extrusion, granulation or other process.
a) Thus, accBFolly PiFreorgpnishs 286 odher addibives p slegsadguip shenbiquidgamter. For

produci ng ajnstance, by placing a pre-biotic in an outer layer of the pellet and a pro-biotic in an
inner layer of the pellet, the pre-biotic can be released into the carrier liquid generally in

15 advance of the probiotic microorganism.

In another embodiment, the matrix is applied in successive layers, one or more
of which need not be soluble in the carrier fluid. Preferably the one or more layers
includes an oil, fat, fatty acid, shellac or wax. More preferably the oil, fat, fatty acid,
shellac or wax is an edible oil, fat, fatty acid, shellac or wax. Preferably the successive

20 layers contain different microorganisms.

A particular process can involve coating beads using a non-aqueous matrix such
as an oil, in a panning process that involves successive additions of tapioca starch-
maltodextrin powder and oil alone or with added gum acacia (2.5%) and/or added silicon
dioxide. Preferably, but not essential, the starting material, i.e. bead, is super-dried

25 (water activity of preferably no more than 0.1). Preferably the oil is a plant/vegetable

oil. More preferably the oil is canola. -

Some of the many different kinds of suitable/acceptable oils include but are not
limited to olive oil, palm oil, soybean oil, canola oil, pumpkin seed oil, corn oil,
sunflower oil, safflower oil, peanut oil, grape seed oil, sesame oil, argan oil, coconut oil

30 and rice bran oil.



probiotic conmposition in pellet form said nmethod conpri sing: i)
provi ding a porous or sem -porous bead core; ii) inpregnating said
core W t W 2005439 conpri sing a probiotic m croorgani smPCaAd2009/001484
25iii)optionally applying one or nore surface coating |ayers on said

i npregnated core. According to a seventh aspect, there is provided
a pellet conposition conprising a probioﬁtc m cr oor gani sm when produced by
a method according to the invention. WD 2010/ 054439PCT/ AU2009/ 001484 11
Preferably, the | déermdfeppd dngiodinmnt oamlalag b¢ prephrediusing mthen ot gadwl ubl e and

conprise a matr terial that includes on e c onent.s selected
fromthe gr Sﬁ‘t?pt%’ll?s‘? %ﬁo%ﬁ‘ On L9 1?ﬁ§saséite%ﬁr@’ﬁ%én %Heaha’&%?tﬂo?@s r@

proteins, edidiie o (BublishdrS, Ofi@AddFAE S ial Bl Gt&ﬂmzllc%r% HE&HIBBok mt&d
conpounds and their derivatives, hydrocoll oids, bi'ndi ng agents and

emul si fi er s Praservaiipn (adétedihy &4 Shaber Rahanans GRS Bress hes@“d;lmhp@n ntﬁymdm}' al so
S(r:f)bfizu Le Bltt/)b&?ks §00 i% ‘%9 &S%Hs‘t{‘taézGﬁr % po=P, 1G=F[ it he
ot her than (BUESt(HILS+CMINQS&b%uﬁ>%4=®@$&GtSf=D@JE2MNDH@&ﬁ@bbﬁngiaK@’@muv

pharnaceutlcal grade pol ols The mtrix nay addltlona 'y incorporate known
di si nt egr antS423QaYAKs&hInendrpareX &oigbpole ras T8&strresuliiPPRL. M. ease of

t he probiotic mcroorgani sns frontthe natrlx — I n enbodi nents t hat
meke use of the poNEUSHQE % &gﬁguéoxﬁﬁéﬁnﬁorlﬂ y!BE SOLRANGOA fE BB !X
enpl oyed for inpregnating t ore W t |ot|c m croor gani sm may be

sol ubl e or ahmmanattloablgyadmpolglobl ande ghrealike cnucbrasdprowlenorglmﬂ wilieh glywel
carrieL liquid. An a vapt%ge of a porous bead core is that a greater nunber
of viall e pFEBPBYIdSs SBISEE oor gani sns may be introduced within each pell et
and t hus alloms greater doses of viable probiotic mcroorganisns to be

del i ver ed. PRiferbBIyathe Yiquidn@ri@r i§® b vitig it SFHicHme st d i aGEHTRESIukh ONS,
conprising a different probiotic mcroorgani smcan be m xed together Each

of the conpds#EPyACHioicaptacicthihe Mty cowpripag die RobioHe mietoargatishf ek nt
type of pellgl éﬁéﬂfatr%ytsaédmhs%adanﬁ%é %Ht‘croo?%a%?sb rétjte”&sé@ »%e?%ﬁ}e{he REGE

there is provi a contal ner cont coriposi ti'on erern
sai d cont ai hiquidi thethetrriet lheaﬂubmowaisﬁﬂto tRe edtgeatibyingestiod. Stitltraérd @iefbmby,
di sposabl e sac inclu sur of pr.obiotic conpositign having a
pr eg et Brmn B‘gé? Y b eﬁa pte to d?sso lve E)Nlt?l?n a standardr{/% ume of about 200 S%nL
when the probiotic microorganism is dispersed throughout the pellet or bead or in both
inner and outer layers of the pellet or bead. Of course, the required volume to release
and administer the probiotics would be less where the probiotic microorganism is
located only in an outer layer of the pellet or bead such as at the surface or where the

20 matrix is designed to dissolve more rapidly.

According to a fifth aspect, there is provided a method of producing a layered

pellet comprising a probiotic microorganism said method comprising:

i) providing a bead core;
i) adhering a layer of matrix material to said core to provide a layered
25 pellet; and

1ii) optionally further contacting said layered pellet one or more times with
the matrix material to apply one or more additional layers,

wherein at least one of steps i, ii or iii includes matrix material comprising a
probiotic microorganism, such that the layered pellet includes a probiotic

30 microorganism.



I n anot her enbodi nent, there is provided a probiotic conposition according
to 25the invention for use in an el ongated tube, drinking straw or the

li ke. wo 20005e43di ng t o anot her aspect, there is provipdedzooomoestacl e
containing a plurality of pellets or beads conprising a probiotic matrix
conposition for dispersion into a carrier liquid according to the

i nvention, said receptacle including a bddy adapted to contain said
plurality of pellets or beads, and a pair of filters disposed in spaced
apart WO 2010/ 0BASSBEThAURA0 0B ist84soliible shigdri ansthl p Saitdbladmpamedinclude

substantially to retain said pJuralit f pellets qr peads within the body
whi | e per ni gt{‘l‘:??ﬁ FELLRe. CTPs a‘é‘%@% tB%’ag’ﬁ"e 1palfqse g |qt§m Ftaple rUEHP A ghe

I'n one fornmbdign iLeRPHACI R Wil Ralhd@btoo®@hodddRt @igk HAQthef NBELd O8tetlRraRe
el ongate tube adapted for use as a straw, thereby enabling the carrier

liquid to biyeiedwmatesiabueged 5beesalede pinaorder ated behablpr thireleass the royobigani sns

to be dispe int.o the carrier.li.quid wthin. the tube. I n,sao
enbodi cr%ent sglﬁ%ﬁ%ﬂgﬂg 1? ersopré t%&%%l“ﬁ/lﬁ]i % ErSE tiguids o?glt‘sl’ gﬁ% bead ﬁ‘bresad’gfoir(}g%nt ly
smal | in sikgered nia@ériil MdyltBsihfepSite Mdrd®E Wha expBadSo \thd RirflertIRfid. ecept acl e
and to retain the second pellets or beads within the straw until they have

substantially 10dj ssol ved, and bei n% sufficiently large in size to Eern‘it
rel atively uni npeBedugarfnrecotidealsebeide o eagiBY sLBRoSHItituR Suahy 2s\sarhtiels

moder at e | eyghio10kyIR6Bdr otk @4 substitute knd®h GPHE L the term “pair” as used
in connection wth frlters is not Intended to rnply that such filters are

necessarily identical or even simlar in formor structure to one another,
or to other filt elmsonehat moreyerndiments ithe locativinrdtthe prabieicemicrdorgdrbdm iis one

enbodi nent s he filters are disppsed at, qn or adjacent o ite ends of
The bolly 1 A Bl A R B Aoty Gy arp b Brena B e Sy be
di sposed at of dHyRofRffaRioR ofQGick, iRMs adl bl hyers RlcoRDbitRepdIRIBE Beadf the body.
In sonme enbodi nents, the receptacle is formed as an in?egral part of, or is
defined by, the tube that fornms the straw. For exanple, in one enbodi nent,
the 20 receptacllsrablyernener mare0k igntasers elothsapeliptrinclydes agiadh Wletsi n
the straw i i : t b a i.ped. i ‘ e or
nore fil tergl%gérrlg /1}6%%/5?1\%‘%5 %I ﬁalgtfehgp' gﬁg(é)dglﬁgeeﬁpl Se dl%%%/\rgvlg?gl r&toﬁ%%r edg%eﬁ acl e
is fornmed amiaosgpasms.e and di screte conponent, adapted for connection to
or integration with the straw as part of a subsequent process step,

manuf act uri ng operati or _assenbly procedure. 25In sonme enpodinents, the

pel | e?] § or beads %n"ggﬂe?faﬁ‘?‘fl“f%ﬁ}ei E@ﬁ §He dPyp&e porous, as described earfier,
enabling the bead core to be impregnated with the probiotic microorgansim, and may
additionally have a surface protective coating layer, or one or more layers that may
include probiotic bacteria or other ingredients such as flavouring, colouring and the like.

Further, the bead core may be prepared by an extrusion, granulation or other process.

20 Thus, according to a sixth aspect, there is provided a method of producing a
probiotic composition in pellet form, said method comprising:
i) providing a porous or semi-porous bead core;
i) impregnating said core with a matrix comprising a probiotic
microorganism; and
25 1ii) optionally applying one or more surface coating layers on said

impregnated core.

According to a seventh aspect, there is provided a pellet composition
comprising a probiotic microorganism when produced by a method according to the

invention.



havi ng an average dianeter that is between 5% and 95% and preferably

bet ween 10% and 90% of the internal dianeter of the body. In other

enbodi mrenwe,2otonB4general | y spherical pellets or beads areThanweamnf0% and
80% and in other enbodi nents between 25% and around 75% of the internal
di aneter of the body. The body itself, in some 30enbodi ments has an

i nternal diameter of between 3nm and 15nthl and in some WO

2010/ 054439PCT/ AU2009/ 001484 13 enbodi nents between 7nm and 9mm | n sone
enbodi nents, the Petferbly, ahe Hepated hallets asccandiigge tHé anedngion ofre b@lvide mindnm
and 8nm and ideally between 1, mm | n cases of non-circular straws

T s

and/ or bodi &8MPH rMajiiX of mptgial phajiedudss s RIURPE SOMPEPYYS seleted BAm the
w1 be appr@&istssidiiatot ' ' - £0 8 : de. Fok.. 5
i nstance, | tgei s@pr ef ely gbol e@ﬁg%&}éﬁ&@%@?ﬁ%@hﬁﬁ, %ﬁlgr??s nﬁ%&%ﬁ dt slﬂgfmlsshgaﬁs’
straws and/ datthedissilicah|diosideh ignms hmilk erinpatests @wth¢io ddrbrativesa hgéroanibids,

preferably wi.thin 5 tq 12 41l N_one rticul ar referred

enbodi ngnt %ne(ﬁ?%?%egﬁ]aarnafpﬁr&?ﬁ%rﬁ lspvill h‘é%‘?‘?%ﬁ?@%?%ﬂf% CQHEOPHES BN et s
are bet ween alsonavt a8 PraBidticd, endd\RhgiRE sRAi¥dl CotoMih ¥ind HRb1RESETST bE theeprBBRrENt
the internal dianmeter of the straw s around 5mmand the pellets are

bet ween | nmTBIREPOSZARY WRaRecaR BB nNON-adueoumatrio sempengetssotbér dan loglast
sone of the I tai.n propj oti.c m croorganis and/ or

addi t1 ves aradnSaiurbs RERER SOHVALBuELARl o R AR BiBe FoPafertte
Advant ageoushatrix trys additioedls eintdrpeaic Ridwi ldisiite @hhts £tsushh @oﬁ]?é'&tﬁifs iZnd he
surface area_ of the pellets or beads as they 15 progressively dissolve,

t her eby? i npaikei gsHstratiielansy 9f the probiqticapisrasganismofiomthempttsbi ot i ¢

m croorgani sm and flavourings or other ingredients during consunption.

The probiotic beadge@bodlchRltRatGRikeRRe YF AR ﬂ&r&% (ﬁ‘\%ﬁlglgg%}ohg B@Eléi g rtfr‘éj!f(ﬁ@t or

ingredients within the straw, receptacle or tube y sald prdobiofic
m cr oor gani @nd/oathe mairia eapdd weid domimprogpagio ¢t care withgthe grabiit® raiceoorganism
progressively dispersed into the carrier 20 liquid within the straw, .

receptacl e _cl)1>r{ayt h‘bg&uﬁﬁ t ?r]%ﬁé?lthv?elﬁg‘?@ﬁ dteeratenon W@gﬁBB ?H@FW&‘Q&? CarrEr
vitam ns, miialdal An advintdgeio?AgorSusnRhe BB iS th1@8drbdlert MMBES of ¢RbRUSHLBBtic
agents or flavouring agents may be used I'n sone enbodi ment's, the

concent¥ at | GHCEORERAHISTY B beintindueesd within eagh peHetbindt thusaliaves gnoatendeges of
addi ti onal 'Mf&oﬁ@ﬁiﬁﬁiéx‘é&‘%ﬂ@&@% ﬁg d%f\%regfl ected such that 25
0 r an

substantially a thema I ssol've del i vered upon consunption of a
predet erm ned vol une of an intended carrier liquid. In one such enbodi nent,
the straw i s pack®gderablydosodrdmomre differontn@abdbioric wb inpositie@spdmayrisivied Yifferent

contai ner, which.includes .or is adapted to coptain the predetermned vol une
of the i ni emHUEOIEMIGrRFTERRETycan be Vbreshingr sy 4 Babcet the poiby Rieons guayyinclude

i nclusive sif@eRTofipBASRY idudfy 8t iR FpeRNNBHASIN G P A ONthPat S to
say, in the senge 819@'% ncl Gdi ngi,Eg but not%fl%i m'ptCed to"‘% rB%I) Ei%ﬂ%%gtééﬁPPTl ON OF

THE DRAW NGS . . ) .
20 According to another aspect there is provided a container containing a probiotic

composition wherein said container is hermetically sealed.

Preferably, said container is a disposable sachet including a measure of probiotic

composition having a predetermined dose of probiotc.

In another embodiment, there is provided a probiotic composition according to

25 the invention for use in an elongated tube, drinking straw or the like.

According to another aspect, there is provided a receptacle containing a
plurality of pellets or beads comprising a probiotic matrix composition for dispersion
into a carrier liquid according to the invention, said receptacle including a body adapted

to contain said plurality of pellets or beads, and a pair of filters disposed in spaced apart



Preferred enbodi nents of the invention will now be described, by way of
5exanple only, with reference to the acconpanyi ng drawi ngs in which: -

Fi gure 1 WRoww/@443Poss-sectional view of the pellet or BERAURNWHWILI43¢

probi otic mcroorganismin the outer |ayer; Figure 2 shows a
cross-sectional view of the pellet or bead with nultiple probiotic

m croorgani smand or additives in |ayers 1§epar ated by a barrier |ayer;

10Fi gure 3 shows a cross-sectional view of the pellet or bead with the
probi ot i ¢ nirdatganshwrandradaptedhsubstantially etgreetainvﬁaimplarali@ubépelﬁﬂtmbe})d:eidveviﬁﬁm r ijer
| ayer; Figure 4 shows a,cross-sectiopnal view of, the pellet or bea
hazi ng a poF@U%Odgr‘”}ggrﬁe-”ﬁg?l%gelaggﬁ Ragyage Pﬁﬁ%&ﬁéﬁf i{ﬂu\ﬂl t%‘?fegg'?)‘t‘%‘bi otic

m croorgani smand an outer protective layer; 15Figure 5 is a perspective
view of drinking $ibasvisraniheirsidpiack isipagtofast ild/a?tédnﬁf @OhRBtion &F GPERNMe t O
the invention; Figure 6 is a plan view of the of the straw shown in Figure
1; tube; aglapted for useas drawy tharetyt enahling thergsanigrigquidhisob dramm thrduaki ng
straw iqncl uch ' . - aj nj ' d opd .

el Lot s havi o SFA R aRE e BRANRIGHRIEESMGATLAbC Bferiid o B ufE AL
accor di ng t evithivethenwtent i on; Figure 8 is a plan view of an

al ternative enbodi nent drinking straw including nmultiple chanbers

t ai ni ltipl | | et ' | £.iple active i.ngredients . .
Fespecti vel v, ackr 8y SBOAe M dht i BHErs sty daduboreTioRizoeoPtbg 484
15 PREFERRER, fEVREIN M $n GFze TtbethMME Hr Mellets or beddewitAMaRE krQBp@RERUNEES 2

probiotic conposition including a probiotic mcroorganismfor adm nistering
to a marmmal reipia tecsacen@rpelleuptl beads evithimdbe tstraw matih dlibya havea splostantiaBy f or

I Ni [ h itign.i h ' Liquid.. 5Th | Ot i
omposiit; onClVEaB B Bish el o SAF o Eminselaibon BreRpdled Bof! bine

carrier liquid through the straw under moderate levels of oral suction.

Moreover, the term "pair" as used in connection with filters is not intended to
imply that such filters are necessarily identical or even similar in form or structure to one

another, or to other filters that may be used in combination therewith.

15 In some embodiments, the filters are disposed at, on or adjacent opposite ends
of the body. In other embodiments, however, one or both of the filters may be disposed

at intermediate positions within or along the length of the body.

In some embodiments, the receptacle is formed as an integral part of, or is

defined by, the tube that forms the straw. For example, in one embodiment, the

20 receptacle is defined as a chamber, compartment or region within the straw itself, noting
that the chamber may be defined in part by one or more filters and/or valves. In other
embodiments, however, the receptacle is formed as a separate and discrete component,
adapted for connection to or integration with the straw as part of a subsequent process

step, manufacturing operation or assembly procedure.

25 In some embodiments, the pellets or beads are generally spherical in shape,
having an average diameter that is between 5% and 95% and preferably between 10%
and 90%, of the internal diameter of the body. In other embodiments, the generally
spherical pellets or beads are between 20% and 80%, and in other embodiments between
25% and around 75%, of the internal diameter of the body. The body itself, in some

30 embodiments has an internal diameter of between 3mm and 15mm, and in some



sol uble matri x. The probiotic mcroorganisns are typically probiotic
bacterial m croorgani sns, although other probiotics m croorgani sns as are
known i n wbeoswdss4pay al so be used, for exanple yeast suebTav26@mohanomy/ces.
The bacterial genera nay be selected fromany comonly used or known 10
probi otic m croorgani sns such as, for exanple, Lactobacillus,

Bi fi dobacterium Lactococcus, PropionibadBerium Bacillus, Enterococcus,
Escherichia, and Saccharonyces and in the nost preferred enbodi nents, these
bacteri a ar enseldmxnedbdtwem Tinm grdolipmc dAR6MS iehthot AGdnd) aled pdlls crbeddhiveus,
Lactobacillus r harm(f)isus, L g)t obacillus fermentum_ Lactobacillus casei,

Lact obaci | | G8 ayfags Flagister af etvsadiom gad Soynsand ideallysbatwpenc] -pPmgsand 3mm.

hel veti cus, [haGiQRAGohldiRuiaP RSP hhd/ ol BEdIOD A i Qb HS

pl antarum Lact obaci IO] Us reuteri , L(ela/gt gg%%%ﬁﬁu%@%l#@%&ibégfeg%?%ﬁgg%?gbgri um
sp, Bifi dobacessseation) brvglrbe appfecthtdsbibiethe wbovandiarnsisns Birfi dolugh tgaideu for
animalis, Bi.fidobacteriumhifidum Bifidobacterium adelocentis,

Ent er oc%cc uénsf%{lgg’a’ﬁ ilssl,)re%ﬁ?bg‘? g@g?&@%w G PR 8‘6&]% Ofé‘&hi Hraws and/or
Sacchar ony cepdR6 fAY mahRe theSasifnaka MBS0 ?ﬁlﬂa%dg?er shd pRAGtHACHARA Ginkth US
paracasei. It will be appreciated by one skilled in tﬁe art” t hat

appropri at e Igm¥bi oti ¢ m croorgani sns may be sel ected fromthose known in
the art and that m xtures of probiotic m croorganisnms nmay be used to suit

particul ar applicati for n.dt 1s desired.to provide nmuliiple
or conplinentary egﬁ%‘ﬁarﬁﬂéﬁ%l?ﬁ%@%&%@%%%egt e matT rilai%l%n?tgri %P/\%ﬁisgﬁwt‘ﬁe
probi otic nmiacoundr ami and the epelebeddebstwaat 9 nird zﬁidbsﬁlﬁﬂtinahhd/théFBFMi@ﬁlﬁrlS'he
viability of #eﬁﬂi chdorgani sns duii ng storage and i s dissol vabl e or
di sper & bl e PEHCEShemEIIERHDY Interpal diamstariodithe grave fsegund hrammandy e mglets s
into the |Gl sbiGal | andWfl3h Chihe CHTBRRRRS BAThe Bl AR BPALIBR: S0l 2
liquid carrier, either 1 n dissolved or particulate Form It is
pref er abl e tfiathet Ipelletat pf xbeadsrpomeain s phdbi@@s ahichloegan@nes amdor eddiiiféseraent
probi otic conposjtions havi simlar or differen VWO ..
2010/ 054439 ﬁ@?&kﬁ%’éﬂﬁ?ﬁ’%’z{éﬁg‘l@m ﬁea‘c“r‘i\‘% ouleERR IRy éd%ﬁnfﬁgé?‘éﬁlﬂ» thip GISTRASE ¢
ni croor gani since@denBigridt $A%ktd agetdatttion (i SurfdckOWea GeltﬁevséllétSOBrT ﬁ&ﬁisoafs @P&e

ubl e

m croor gani snms, each having an optinmal survival rate. e so

matri x'ray &reggessielyudissone dierehyr émpartipg ne ekatiselly euniudnt coneentretion aufpa
consi sting - ' r bi ndi,ng. agents, thickening
coents. 9 SrelfidleiflotSU Bl o) iy AR BE SinertBieli JBERE Sond MBS, O

di oxi de and proteins and ot her food-grade conmponents as are known in the
art. More parti cullae Ipyobibtie beaispanpelicss asre bs alsed twdth i aduitibralgihgiedient or
consi sting of r(gsi starlllt tarches, dextrins, ngar s, .Skimmlk, gelatin,
canol a oi |, ReEedents suihin B strayy rereptagls o dnbrs wherghysaid peobiotics picroprgarismg  and
| eci thin. |andsndab&RibRsl ifEeRhIENneredRBtsRE HrdbrbARLHAGSHARA o, HR Srri
conponents 10 sel.e(;ltled flr%yrenthe gr(g){Jp consi gtrl rg %%%jegﬁ) stanltlrotﬂz’g;gicgrcr}fr

st ar ch20 mal tigudx tvithin theicitave, recepndd owe futeki midditikngd oingeedjentelcan | inclndeder |

water, sili di oxi de, sucral ose um acacia, S otei.n, .and | ecit.hin.
't w11 b SpnrBRRRleaR: SRS 8o B APR epeineals Senl oo shnriSe as
are known i agéheocfldvolEivg Heendd 58y Behdt ed to suit particul ar applications.
It will be appreciated however that the identity of the probiotic bacteria
to be 15 used is_not critical and the above |ist of probiotic
mi croor gani s i sThoWNe; §Mbpagnents ethek conceatratiny asdos diswnlyionn aatesphirtbie t hat
a nunber of ] caﬁgng-' RYRE-VE- TR . 1.Of | .G 0Or ' an be
used. P ﬁm@%gu a{) tgdc?a Lgﬁ%@é?éelcfl%egi i t@ﬁg&# %leglcq%)i ?L%o%q lé)esd;lg%@o@?agti C,
ot her #cti veubstagtieldy ealt sofiralyenbearendissaleed i andt hielisatd blgonmabhdunptioar of a
i nstance, ot h%r activye 1pr%refdi ent s C .

predetermined volumie of an intended carrier liquid. In one such embodiment, the straw

is packaged and sold in combination with a complementary container, which includes or

is adapted to contain the predetermined volume of the intended carrier liquid.

Unless the context clearly requires otherwise, throughout the description and the

3 (13

30 claims, the words “comprise”, “comprising”, and the like are to be construed in an



20 that may be included along with the probiotic m croorgani smincl ude,
phar maceuticals, vitamns, mnerals, nutritional supplenents, health

toni cs, ewenrgw/wuwspl enents, stimulants, col ouring and/ orcfriaeoesrdong4agent s.
In other fornms of the invention, the pellets, including the probiotic

m croorgani sns and matri x conponents may be provided in a variety of
suitable forms 25 depending on the requl4ed application and nethods of
storage and subsequent delivery. Accordingly, the pellets nay be replaced
by parti cul sicksivepensteas pppasbd @b aniexclntive rorfexhamstise Ghnses that hbansay, lih akks,
and non-concentrjig ﬁhaﬁes such.as(fuges, pol ygons and the |ike or
concentric SSHek aeludingsbut gatlimded ) i nders/rods, discs and the |ike. For
exanpl e, a conposition according to the invention could be provided in a
relatively BRIEF DESCRIPPTIONRGOFATHO WA WINGY | ed prior to admi nistration or
pell eting or extruded and re-packaged prior to admnistration. WO

2010/ 054439PCT/ AU20Q9/ 001484 17 Advant ageously, however, the

conposi tions are Piciiredeembodiments rafathe tihggntioanwilke npwab Idgsatibedoby exhyi of a

| i quidccarr] E .ol St i ch i.n parti.cul ate, granular or
pel | et 5f or n%ﬁhﬁl?{wlgﬁgggéﬁgﬁgﬁét@t[‘"ﬁéccgng%HS}P% ?%Ir‘{mll%s ]f)lr‘%}%} ed in the form of
substantially spherical beads to facilitate passage of the carrier liquid
past entrapped 5Figesds shoea uass-eéctioaill vtw dirthdgeallis drsbead svthathe G EHGROUS
in order that the conpo itionﬁ remain entrapped within the filter

recept acl e, MICTOOTEARER ‘B?}E?cﬁ%‘fri Yeonposition is in the formof |ayered or
"nonpareil" pellets or beads. "Nonpareil" beads conprise successive |ayers
of material. ThesgighRadsshols! 4/dfsb-autionall PRl 6PN peketPEOBERL With multiple

m croorgani snms_and, optionally, other layers that do not 10contain

probi oti c nPEPBYE gaipioopganism and oraddiivesnigdayess separtddalysea batrieolkser uct i on
enabl es the dissolution characteristics of the pellets to be controlled,
and facilitates s i he_.pel | et rogressivel vy dimnish.in
'ze diring the o ook LENE & BB SeRIRrAE PO S e ol B B T o
enabl es t hemawogrgsnitinom moitipde yentwidt arosuted prerctivd iyaér lagerbe varied as
requi red. 15The use of nonpareil pellets or beads allows the conposition of
the pellet or be to varied between different |ayers. The nonparei
beads are pr oduczlgcji‘gb’if’ ‘B%?Wéfi %@roﬁﬁjselc%@rqé’ 19Y Ogmedtﬂ“ét %{’@ﬂi@l"m&? BOTRBREN cor e
or seed. | nsehflipproEbegidTeste. irhpiegRead vady 8 %I%bﬁ‘)té?ﬂﬁ"d’ro&rg)iﬁigﬁl andlah hoten

ot her soluble materials may be uSed as are known in the-art. |In other
enmbodi nent sprotegverlaser; core may be insol uble. The insol uble bead core 20
woul d be | arge enough to prevent them from passing through either filter

h | | ybi QL 1 coat | L ed h
cur Tac8 of ‘th i noBionr o oo L ey Bt MV O LRl RE SR 2R RRI GRS k8 e

filer for ocingltedeanscoptingno the inventibhe | ayers can be added by a process
known as "panni ng" whereby successive alternating |ayers of adhesive syrup
or bindi ng agent ﬁnd sol ybl e nairixfpomder re 25 built up on the bead
core. In at [east''§ 15 RlaflVip el the ofithgst wigh figedyr up or bi ndi ng
agent, includes the probiotic conposition.

Figure 7 is a plan view of an alternative embodiment drinking straw including

first and second chambers containing first and second pellets having first and second

20 active ingredients respectively, according to the invention;

Figure 8 is a plan view of an alternative embodiment drinking straw including
multiple chambers containing multiple pellets having multiple active ingredients

respectively , according to the invention.



Figs. 1 to 3 show schematic representations of a nonpareil pellet 1 in
accordance with the invention, each pellet having a core, 2 and nunber of
matri x | ayens10ds4438b, 3c and 3d. It will be appreciat edpCiratu20évdoesst hese
figures display only four |ayers, many 30nore |ayers may be present in the
actual pellet. Syrup l|layers 4a, 4b and 4c are showmn WO

2010/ 054439PCT/ AU2009/ 001484 18 between dach of the matrix layers. In the
figures, the presence of the mcroorganismis indicated by the respective
| ayer bei ng FYEKERRED EMBODIMENTR O THEHOENVENTHON ng a probiotic
conposition in the outer matrix |ayer 3d. The inner |layers of this pellet

i sed of .matr] d up that do pot tain the 5 -
i or oor ani ss. | AP erNARTOR PO i drBBPBanFURPIlPhenFdeed | HOBifUCor

nore | ayers nﬁbro@?im’ﬁﬁl &fr &mhiflisR@ingelo 9 mARAL ds H0AWRr iquidl Shd Extedd€to a

m croorgani sm and/ or additives may al so be different in each of these two
| ayers and imfthad apdapperatusdor adnainistopiag sheeprrgpsiiios prteithgycasriediguid.er | ayer
3c. Asimlar concept is applied to the bead shown in Fig. 3 however in
this case the ou : i nel . he. L oL r.

provi dgss 10a prot g@té i"%@‘?@i‘%@’ﬂﬁqg?@?ﬁﬁlh‘i&rﬁy g@%‘%ﬁéﬁ?@%@%@’i?@g a(tit egg"&ﬂg%a
bel ow. solible pratiess Ther ppotdelicc trnerocvgartidhes |abey erypidalde st biosic C baderid] ed
at anbi ent tenperature or. above, especially 30-33C. However, the person
skilled in m@a%%ma gl&ﬁﬂa‘ggeﬁﬁf é’f%\%lf%tfwer%%?ﬁm%ﬁ@ée Kagwpdn therarbmmay n
accordance wishibe L&, ESHUXBABRycdS@ch h\SudchlSypPss, Material s used and the
rel ati ve heat sensitivity of the probiotic 15Mm croorgani sns invol ved.

I n one enbodi nent, the beads are grown fromthe core (seed) by panning the
bead core with 1Teshactesighigpueral may rhet selectedyfons anf eimeeily eussyr o kaoen

| ayers twor o LR SHERCRRe ST, Gy, Aol or RiohaPl b PR e

Wi t hout prolliuelotdcctg pPRYpidRibacte@lmb| EBacllbuspr OLRGEICYE1GOAt EddPerfHas, t RAd
inner layers, The illustrated beads are approximtely 2mm.in di aneter and

cont ai n appreSaHERBIces asbinthe Mppt prefired mbodygpenis. thesk bactgra argrsglpctedrfrom
course, theqsi z t , r of S |} in ds
and the nuntt)lzér gf&{{yl agﬁ&gﬂﬁgs En%go%gﬂ@gri‘ggéd Afg'?ﬁ{ﬁar%?% ar%ﬂlégppf’%%'g’fo?lgsﬁs.
I n the pref darrebaciipottrmentus, neméagilabcalel, c deadiaeilus baigerizes, ecdcesbatilkimn
but not 25limted to act obaci | |l us aci dophi | us,  Lactagbacill us rhamosus,
Lact obgisc! | | §455F %y wé?ﬁtfnéﬂc’l ‘ﬁc%ﬁvﬁeﬂ‘ﬁ’ u aﬁ’éfg%‘f’},l”ﬁ_ale Gioz: (ol .ﬂfs"’g‘lﬂ’l.r&éfr ilélﬁféfz’.
Lact obaci | | Uac@BasRis . pamiPhAC | LiusoRRIMEt | GYderiLaCt QRBEAdiNS | QISR T
Lactobacillus lactis, Lactobacillus plantarum Lactobacillus reuteri,

Lact obaci | | dfidphnetgrivmup, Biftdobatierniin longyyarRifdeicierium infarist Bifichbadttenimm
SP. BT dobagh el BRI o B I B UGSt S0 e, By GORRGH Fhec bl

Enterococcus faecium, Lactococcus lactis, Saccharomyces cereviscae, Saccharomyces

20 boulardii and Lactobacillus paracasei. It will be appreciated by one skilled in the art
that appropriate probiotic microorganisms may be selected from those known in the art
and that mixtures of probiotic microorganisms may be used to suit particular
applications, for example when it is desired to provide multiple or complimentary health

benefits.

25 The soluble matrix, within which the probiotic microorganisms are embedded,
acts to substantially maintain the viability of the microorganisms during storage and is
dissolvable or dispersible on contact with a liquid carrier to release the microorganisms
into the liquid carrier. The matrix components must be transportable in a liquid carrier,
either in dissolved or particulate form but it is preferable that the matrix components be

30 soluble. One or more different probiotic compositions having a similar or different



30animalis, Bifidobacteriumbifidum Bifidobacterium adel ocentis,

Ent erococcus faecalis, WD 2010/ 054439PCT/ AU2009/ 001484 19 Ent er ococcus
faeci um Lwotommsa4ss | acti s, Saccharonyces cerevi scae ang¢CBaarb@romsses

boul ardi i . It will be appreciated however that the identity of the
probiotic bacteria to be used is not critical and the above |ist of
probiotic mcroorganisns is non-lintingl6éThe 5skilled addressee woul d
understand that a nunber of other comrercially avail able probiotic

ni croor gani swabric asoniyeisiteal different probiotic piiedoerda@iinf o4rTut aliked tdgdeher. This
starch-malto extri n P V\fjer conpri ses 80g of tapioca starch, 20g of

mal t odextr i ﬁ owsdelyerse ?f@é’fd‘lil%ﬁmgoarrgamim@ e3rh bavipg pp optinal WAV IEPrRtenal

i ngredi ent. The adhesive syrup conprises 2.5% gum acaci a, 5% soy protein,
10 2% canol a oi | ;The séRikte ﬁ&t'rltxhhzfy ald P Wech e tRe &r mA¥oc Bﬁgﬁ(gé’léc@m%faﬁ]gmﬁgeﬁ
wat er. However, the anmpunt of tHe various conponents

syrup m xt ugéslpnmmﬁén&qumaelwhb’dram,l milkhprogaets,i bludmg ageplsi datkemmg a‘gmtsout er

I f th d riseq of alternatin of adhesiv

o st arche AP RERES: e H5 TR 68 ol GRG0 HER SIS aR proproaE ofhon

aqueous bas@shdagraid SordpsheuBaf ardkidieh REdE a8 Wik ﬁémc&érlprtﬁée&hf)&i%msfdré‘a'
Y,

beads need to be dried to reduce the water activi preferably at or bel ow
0.1. Dryingsdesieddiom thes gwpfqoe@z@lgjpwwgptamauardhq;edexstn;as,r@,gaxpaaklm mtikkay

drying or o d V. p abl e and suli
After dryi ngg‘lg? %éﬂogbgage RYQ?Q %ﬁﬁcé@edmg’gg%l CEﬂqoseI’ W WEEES asé’tyl Bliofe;}ns e
beads are atkd@hint olmm prefaret uﬁbddimneﬁdﬂhdﬂln‘@ttﬂillﬂ@ucﬂéieoﬁ obinfdrk CopIRARS t 1 ON

as descri bed abo éﬁs di scussed, the layered_ construction allows the
char actleri sf§ E@e S EFud %OIISE“'B& of Jptigarly tapipca et emaltgdsxtring decipsee t he
inner | ayer %eﬁ’eflo@:t sk R ShilS H@dé}f e Swﬁl% ﬁﬁéﬁr@hﬁxld@?@@&i&g&t Sgu%]i
concentrations greater tha thos& t e outer yers. : ’

Advant ageous¢agia, s¢y protawg rapd deithin. dOWdtht atmirea)afted)bjf pat skitléinrtael g thad bthen
conbi ned surface area as, the %ﬂll ets are %P%g% gl vel.y di. s ol veﬁ I her eby
tending to SRPPYSNH a3 aroknqvay iing at fnay e @ 198 & HEPITHEH %‘fapip Eﬂ"@&?ents
during consunption. In terns of flavouring agents, this can be inportant

because of the dehiwillbbd hpptedi@itd hbRevt Qhatttfe iRty SNAR FrobiBli@bhMElid to be
uni form sustained flavour as the beverage is progressively consunmed, so as

to sinil at eutedes paserticak ped therpdevotistofumpbiotiennyicropeganismsds bew-dimitne. The
terms of prohjof 'aﬁ&re@%&gtﬁgu Mﬁfsg@,ﬁe@%{ %aJ]l?m érhbis Fh%PCt ' One"%(lzlla % éié/g]thbi%

i nmpor t ant 30because o0 esira atl ve unirtormi
from a nmedi piobaiticpeicemegdnisngs. can be used.

It should also be appreciated, that in addition to a probiotic, other active

ingredients may be included in the soluble matrix. For instance, other active ingredients

20 that may be included along with the probiotic microorganism include, pharmaceuticals,
vitamins, minerals, nutritional supplements, health tonics, energy supplements,

stimulants, colouring and/or flavouring agents.

In other forms of the invention, the pellets, including the probiotic
microorganisms and matrix components may be provided in a variety of suitable forms

25 depending on the required application and methods of storage and subsequent delivery.
Accordingly, the pellets may be replaced by particulates, powders, tablets in other forms

such as ribbons, blocks, and non-concentric shapes such as cubes, polygons and the like

or concentric shapes such as spheres, cylinders/rods, discs and the like. For example, a
composition according to the invention could be provided in a relatively large block and

30 subsequently milled prior to administration or pelleting or extruded and re-packaged

prior to administration.



WO 2010/ 054439PCT/ AU2009/ 001484 20 In one variation, the probiotic is
confined to the outer layers of the associated pellets, while a colouring
and/ or f1\&OQ0r0/03¢t38agent is used to indicate that | ayer REZ/ALI2869600148d. | n
this way, once the active ingredients have been dissol ved, the col our
and/or flavour of the carrier liquid markedly changes, to provide a clear
visual indication 5 that the prescribed 1aosage has been fully di spensed
and/ or a pleasant or unique aftertaste, follow ng consunption of the

medi cati on. Such 4Axlveotagenuskyntipweverr] the sampositionseare arovisdedus edotmathibativaalber t

t he user that the,nedi cation.has been consuned, .and/ or provide .

encour ageneﬁ?a&élﬁddlﬁ? 5y F\/gq’l%@@ﬁfrée\rlef%f JF‘P‘HEC@HEH%W%?%EH%H} Pagiculits age.
In anot her \sdriugdriod Pell@&BRARIA M Enibstamiest, @k dogosiionds pRVRIRH 3 $helform of
sem -porous 10 bead core 2 is inpregnated with a probiotic mcroorganismb5
conbi ned wi tSHbsiandiglly spherical beassstoofacilisaic agsrepe of kg earxier fiquilopast antyappeds
bead. diti I S ti | | lied to, such an inpregnated
por ousA%ead ,bg%?st htl?eyl(t?srg 063’8 e%tol?%gd)ss%%fln%cae&(’gﬁtgg Te° B%Qflde(r:gl?ﬂé t@%&‘?r{r}rﬁosft%) S
probi oti c niremaiagamppethwithin the filiee kaedptacleher desired ingredients (eg.
flavours, colour, pre-biotics, additional probiotic m croorganisns of sane
or 15different variety,. nutritiaonal .conponents and the like) in one or nore
external |ayers. The prgblp{lc \R/Pmpoﬂgo%bi)F’éé@%?‘%%?fa@ﬁéreél@rl mogpargilt wellefs tort hat
the above- dggsgdsi PRGbA%A? BEaRLBHHrRE SRR BEFIDF FRYerRE ?hés%rb%g[%sa‘glglude
adapted to suit particular applications. For instance, I n one enbodl ment

t he probi ot ilayecotipoeimprinesprobiotih enitnoveganisors andy opieonplpvottiedlayers ahas etal ed
cont ai ner such that,.a.measure of probiotic pellets or beads could be 20

removed fr o PAR RIGHOUE FUGrOeANSIed with and di ssol ved into a carrier
liquid prior to consunption. Preferably the container is hernetically

seal abl e to substaaRahtagdousRl 81BRted di@kesdioalengdteihRaliss6lueioR RharaSefRiRSDf
water, air a}?d wat er vapo anot her particular form the
[

ur. In _
cont ai ner eaPHIsENio b sontiplied apnddyfagilisases slhape retgaten anthsuredletsupreareasivelpast
in part froRfAinRPQus; t &LdoltionT chet, 4 udes 5 r e of
the probiotic glorrpogslrlﬁogﬂ%sgu@i @Fggﬂmtno& gf—’%& Dg aéldg{r%édg}%elra %rﬁécf ,0 ngﬁ%l%\(/)lgdual
dosage. The edaddesgbe naypditiatedratonteneatibo obeachudyer @i @ntaried abeeduasén at set
intervals, for instance, hourly, daily or weekly. I n anot her form

t he beads may be. used i ur pgse desi gned or adapt ed. di spensi devi ces.
One sucth device i eé‘ﬁ%&ﬂnqpnﬁa‘%i' d’§.h¥t§°é§8a%g agf’wfmf_c(? Hge o ed’r??lgb?fetﬁﬁa t an
appar at us i f¢beldarial RetweSEdFRENe 12108, Me foRAPARI Bt Re BFRIMEIEH T bMEAngRASUr €
of the probiotic conposition for dispersion. WO

2010/ 054439 tyersmizobwbleonatesal gna bead core Phseegs dibthist ¢rabasiimpatstheibead cerciinat he
f f di Il 0 ithin ab 103 of th tacl e 100.
npair of § el fhSudgyatolnll W e 3T atine SPnETBR Fhe "boay.

toretain the pellets, while permtting relatively uni npeded passage of the
carrier liquid theotgehemboghimebisnthchead obedhnaebd insblable. iTheRh@dubl® beatlcde t he
body 103 of th eceptacl e t akes
Y % wou?d ge ﬁlrg% enough to prevent them from passing through either filter such that only
the soluble exterior layers or coatings applied to the surface of the insoluble bead core

would be solubilised and pass though the filer for oral consumption.

The layers can be added by a process known as “panning” whereby successive
alternating layers of adhesive syrup or binding agent and a soluble matrix powder are
25 built up on the bead core. In at least some of the layers, the powder or the syrup or

binding agent, includes the probiotic composition.

Figs. I to 3 show schematic representations of a nonpareil pellet 1 in accordance
with the invention, each pellet having a core, 2 and number of matrix layers 3a, 3b, 3¢
and 3d. It will be appreciated that while these figures display only four layers, many

30 more layers may be present in the actual pellet. Syrup layers 4a, 4b and 4c are shown



the formof a generally cylindrical tube including a solid sidewall 107
allowing its use as a straw. The filters 104 & 105 are adapted to forma
pel | et coMOaDIVEMt39r egi on within the receptacl e retai ni REGTAIRI@EI0I4SHs 102.
The filters shown in the figures are inserts forned separately and attached
to the 10 straw body. They include an attachnent portion for engaging the
straw body and a filtration section. Howd¥er, the term"filter" as used
herein is also intended to be interpreted broadly, as enconpassing any form
of porous orebydsarcapaef thermates hayierss nintthafighrescthe pnsena @l thomicrebmpnisel iy

uni npeded passage, pf .a carrier |iquid, ile retaining the pellets or beads
subg}t)anti aloIl%dglﬁz/ﬁq?%gwhteﬁ?p?‘étévgdf‘%%I%gl,ngﬁp%{gc}fi' to di sper sigon or lOdi ssolution 15
into the carrier liquid. Suitable filters nmay take a wide variety of forns
i ncl uding si eves Figdr$ens.a f@tlef 1esingEsdo bivhit @6 hpbsitioMVER obfer RARTVRYENSJ.
fabrics, porous solids, granular beds, sponges, perforated plates,
perforated drhepppesdaye grielet ¥6F9%U$dp§g§§%€@1ém9§yrwmfa& §ot ¢pntensthened
one-way: or [ al 4. i i such
Forme. i angCSordK® 4B 05, bl SEaaniin AK LERRAD SR of g Gers
forned, rel SasathB3y of said pelladr beadey siwnarih [Fyg. 2o ciheadictdorgatir htlor dditives

particular, it houl‘gl%e underEt;tzgt}(‘tJe that one or nore filters may be
if] 0

integral |y M %@dbeo FeRb Hyfas Aetve Ryesssnd de thiseasqithey age sgraeateehby aor
other porti gpacafe bharPiedlayelf sthea LRGERIRGE Gt 30 dhAled! BGnS bEAShoWR 156 ghe
carrier liquid is drawn t%rough the receptacle by oral suction an tﬁe 25
pel | et s 102 hewawgriin thi papettheeowenbyat Bd doowp osiude dhe prothiodio tand naretydatbtidenal

i ngredients _are thereb rogr.essi vely dissolv or, ot herw se di spersed into
t he caiori er 2RI evﬁo?%i‘ézo‘feﬁéhesancéwrgaé‘ﬂsm ?f’é’eﬁgﬁdarﬁ“danthE’H‘é unpti on.

VWiile the filters are shown in the figures to be disposed at, on or

adj acent opposi t §henptecesk folﬂgpxbeﬁbtioni Of Ahd@iycesd OdhdE N TondREdOht RaTHERf
the filters may be 30di sposed at_internediate positions within or along the
| ength of t MEBERYre onghoye1espesialls dpeT/(Aubtsrgven the person skilled in thegarh il
enbodi nent s : I i , . r i tional
filters may aglg%lcjl?eggtwf&oﬂhg rtgrir/l?%%tugedgllg?ibgnva lggéﬂggﬁoqéaéﬁ?ﬁ h%%te%g%éé eggél .gedl'hese
addi tional pe |relevarunmnaterimntused gamhstheayeldieveudest tsensiivityl asfl Yhee qiibBiotic one
110 or jore 111 additional types of pellets in each respective chanber.
Such a'’conf MYERPQEEBI™MSdnYAlYsdy” 5 described in the applicant's previous
application, WO 2008/ 055296 i ncorporated herein by reference. This al so
provides the recepbaglembddinkei,be fbeideste 330Rn FRARIRL BordNEedl) $9"hfing the
conponent, adapted for connectjon to or integration with a Stfaw as part of
a subsequentedst ere s¥iths § psucaessive Adtetnating) layses of adhesive sapeand) tapipeastethlir e.
Thi s enabl e . . ads, .or. |l ets be inserted . n the
receptacl e ﬁlﬁg‘g?e)g%%&’?‘gﬂ%ﬁe/cg)%afﬁﬁ%g%c???“?l(%ﬁcs'psgl?slg %%%%E%eﬁgw?% £ a%de(pusmg
phar maceut i sagdar gyyagte apd ceirch-imhodoxtri pokadgt MtV ipisHidiNto Widvid® anilings
type of beads to be inserted into the straw under different, controlled
condi tfons. Protective cogiug oyshihedpner davere TheriHupteatedsbragh areraparozimately 2nam ibeads
are gener al yynasedresddc i v aaveh oIt i S

bet ween 5% g}r?d QS%ﬂgnﬁJngirlgfaEP%%ﬁgatg?Suggf mgben\(]%(s)&?glﬁ%bglg%a%fﬁét?%a#ht (e)rf nal
di anet er of couree,bbalyize b hithetbhats, twbwmdibeenf kyershinclgdodeinahd peadlphad ilealungiet | et s
or beads are be&)weeﬂ 20% and .80% and in other enbodi nents between 25% and
around 75% SbY1apl§&e %P@Vﬁgl"arﬂi‘? paticylar applicRieRs: The body itself, in some
enbodi nents has an internal dianeter of between 3mm and 15mm and in sone

enmbodi nents bet Wee the/profeadd cHBOHIndhtSHER: SHEBREL WabkSa atd '@ IREd! B41f, Bt no20
beads have an average dianeter of between |Inmand 8mm and ideally between

1. 5nm Bnd SHitedn teasbactefacibis- cicidonhdis, stluasinbaeiflds orharodises, lectobacidns and
or bodies o j for sect.i o i,t will ,be apprecgiated.that the.
above di nenzﬁ’g’%g}& or %aé%ir;%cg%% gcgllg;et e.ﬂfféorbaf:l\r,l?su a%FfmlP?S’i ga%?%fcélguﬁblggs%eﬁ’at

t he maxi mumlacrdbadiitismaeivevicdishgaabb ity sihnsovei, abwbsbachingi iestid aldciobatithg t he
noni nat ed Serto 15 range and preferably 25within 5mmto 12mm

plantarum, Lactobacillus reuteri, Lactobacillus salivarius, Lactobacillus paracasei,
Bifidobacterium sp, Bifidobacterium longum, Bifidobacterium infantis, Bifidobacterium

30 animalis, Bifidobacterium bifidum, Bifidobacterium adelocentis, Enterococcus faecalis,



In one particularly preferred enbodi nent the internal dianeter of the straw
is around 8mm and the pellets are between 1 mm and 3nm | n anot her

parti cul awDRowEeispred enbodi nent the internal di ameter POT/AU00990t48¢y | S
around 5mm and the pellets are between | mMmm and 3mm WO

2010/ 054439PCT/ AU2009/ 001484 23 and sai d_additional ingredient or

i ngredients are progressively dispersed i%to the carrier Ii quid within the
straw, receptacle or tube. Additional ingredients can include

phar maceut i Ealeggcoginsanfaasivmyi nedat®coarus r iledtisnalSasibppinerent seremizadd hand
tonics, ene suppl enent's, .stimul ants, col ouring agents or flavouring
agents may g‘g%ff%dpﬁ%cg‘%%aﬂdgi ng a | ayered pellet construction, the

i nnernost |ayers of at |east sone of the pellets or beads contain and
optionally such thiwidsbegpprécimed hbwgterahatCBd GRmtifabf @RS rebieas Bhctbhaf bhose
in the outernost |ayers. Advantageously, this increase in concentration

of fsets t heUicddsapt eifiqah a%FIEa?@@V%ﬂlétaP%?TOblhéc pueroetggnisms b aei ligktingye he
progressi V.eLlMll@q 358! Xés%e \%Qﬁ?%efs%r {HaDQ f’i‘ut{xﬁ“éra&; Fgﬁxley c%mnrle%imly vailable
concentration of a 1 probriotic mcroorgani smand avour ngs or St'hiet

i ngr edi ent spbidticgnicsgardnsoan be used. In sone enbodi nents, the
concentration and/or dissolution rate of the probiotics and opti onal

addi ti onal ingredient / copponent (s) are sel ected.such that substantially
all of themare g] §s%r%§érd"aaﬁgmﬂ_gflpééi‘%&taﬁﬁbﬂlag Hl‘fbtppﬁf_ﬁerof:o‘gp‘ﬁ?eéd%qgef)ﬁi ned
vol ume of appidehandes]l 2R bf KaltbiGwifl 2.9gN0PBRicS lﬂ%ki@?ﬁ@'lgf/&ésuc}ﬁ@seség gy

15i s packaged and sold i'n conbination wth a conplementary contalner, which
i ncl udes or optpnabigretento deradhesive hgup cedptisssnd. Akvdgwo lagasa, di% tshg protemnded

o or aclh cal nennsdh o 20Ty WG R « FAn eloipr aTantmmioout o APy o

Al though t hEloiwev&nttetiindias obeRNaele8LEd yRheMls tif tHeSfoRWRPGRd bR up PEGiukésCmay
exanples, it 20will be appreciated by those skilled in the art that the

i nvent i on nBSaliEed hadh Be PRIticHER gPRItcALPN. f bherguteERpPEROMENTRadVETIODDr IDBY

1. Probiotic,m i | I r I i Qf O

m cr oor gani gf?%l?e{rﬁﬂ%gagﬁée??g? |eé§7?c???@ra%8fas E)?Elt_g%ﬁf)%gxﬁ% ﬁg&’g%re%esrlll? wlnna\Pgﬁff'i on
wer e obt ai nbat vitboutdpiob@tient Wiennajueowd basedrapests ddanissd dn UBA Head . or3palRt
Agricul ture Drive I\/Z.di En, W s on%i n, . hJSA; Font grra Centre, 9 Princes St,
Auckl aid 10RTIREHENY I&P‘; efids pepd terjhg flxied do sgduce fhe weiey aqliiy,pieiesably pf 8 a
Norri st own, bddw@7 P68 yiAp eanlRbheiBRAE S48 drvife ! it i

31702 Bl aghac VCviedex, ygr%ger?ge; V\al#lt nt H(r) dlgn%{gd%@%ldﬁg%@%&%%%éﬁﬁggg{
Hong Song Rothgr drying method as may be applicable and suitable.

After drying of the beads to achieve a suitably low water activity, the beads are

added to an apparatus for administering the probiotic composition as described above.

20 As discussed, the layered construction allows the characteristics of the pellets to
be tailored as required. For instance the inner layers of at least some of the pellets can

contain ingredients at concentrations greater than those in the outer layers.

Advantageously, this increase in concentration offsets the reduction in combined

surface area as the pellets are progressively dissolved, thereby tending to maintain a

25 relatively uniform concentration of ingredients during consumption. In terms of
flavouring agents, this can be important because of the desirability for the user to
experience a relatively uniform, sustained flavour as the beverage is progressively
consumed, so as to simulate the taste experience of a uniformly pre-mixed beverage. In

terms of probiotics and some pharmaceuticals, this functionality can be important

30 because of the desirability of relatively uniform ingestion from a medicinal perspective.



WO 2010/ 054439PCT/ AU2009/ 001484 24 Shanghai 201103, China; DSM Al exander
Fl em ngl aan 1, 2613 AX Del ft, The Netherl ands; Probi AB, Sol vegatan 41,

SE- 22370,wbunnyosswseden; Blis Technol ogi es Linited, LevelpctiauZentooessof

| nnovation, St David st, Dunedin, 9016, New Zeal and; ProBiOz Pty Ltd 22
Goor awahl Avenue, La Perouse NSW 2036, Australia. 5If desired, probiotic
m cr oor gani sns may be obtained as |ive cdPtures from sources such as ATCC,
i nocul ated and cultured in standard cul ture nedia, harvested and _
freeze-dried (I|ydphinkivagatign, e hrobipiesis abohfinel to theawnert laydri 0$ ehes kdsbtieddi n
the art, to optain, powdered. preparations. of probhiotic m croorgani sns
suitabl e forpeﬁ%té’ Y’hﬁ? ReCHPW: ?I?Cp?l‘i/bﬁi"?‘gﬁ‘.g 3genbdy ¥p54 Hhﬂf}défri‘teo%‘aﬁ)rlw dasc

viability 1QRQslvenungr @i Q?%O%ndé hge RIcAPL (?ﬁ%.rgdiieﬁ}s hﬁk]&‘_b@@ﬂ\‘a?’s?lﬁ&&etﬁ oRAd

plate techni que was used.  brief, a ten-Told dilution o e ‘powder
cont ai ni ng angeoBavtur of thecauisr dignidsmvkiedymbangen, totpeovidea plept vinml wriietioni t h

added Tween- nd_t he. s | e s hl end for one, mnute. After gent|e

m xi ng ¥ or é%aqmﬁlﬁugrggc,rlbfﬁe@ossg&ﬁv)\% S wWeED a@ﬂ?’ n&ﬂ%ﬁ%&ng}rélr ot ptlﬁsﬁrgngrolu&‘qé‘%ri al
di lution. FragetaenrRswkgecdtishtbtionof thdGnédicdtRn! | Suéh @l ISRt SdM§ Bavour
inoculated 15 onto agar, for exanple MRS agar (for Lactobacillus) or

(for Bifidosheiescanbr apd ©thodr alsyidhe wsey thapithe medipasion Has bedratadumed, and/or

anaer obi cal | . - [SA: . t he assay was carried out
intriplica e0 (l ('([P({r?né P%g?tgggiaﬁ%flﬁgﬁtl‘g@i};@gg‘ghﬁr cgoélﬁ%ql% 'h dtclofrﬁfti %’5?%6' spread
plates). For enuneration of viable probiotics in beads during devel opment
and stability st udiarsthersearjatios, swhematidally| depicyedlBr Figl di sq:b'roﬁisldé semli-pf)@;ﬂls but

i nst ead of read 20pl.ates using.100 mcroljtre inocula, the drop plate

met hodﬂ’usi n%gicg‘??ﬁs ‘6|1‘?“P¥68n%fF‘6ff&%@e?@bt?é@d?wg@m@t%v Pi qoynbinadgyvish a suitable

The st abi | i ayfu@us idhGoRlQRERSI BattiR, 1€ rREAGNRSLAES ERERToRY 150! BYF

anbi ent / rog‘rln tu(SarrperOataﬁr es (2%—?21\3((3;,1 25C g)?)r35C)e.% Theéfe(z)al;c)fﬂsr r%gst%??}a)a for
t he stabil i optiosdly agplied tohsuch apapipregnatedrrared baal neidwc hepotart thensypfaas toif ¢

‘ in. i with. sjlic |G . .
screw Cappe(tiheolge%a tc!nCe al?la}otr Itheesprloglo?ic Crinelgrlo%rcg%losgn, or to 1n§fude Oﬁle? Sesned ingredients
(eg. flavours, colour, pre-biotics, additional probiotic microorganisms of same or

15 different variety, nutritional components and the like) in one or more external layers.

It will be appreciate by one skilled in the art that the above-described layered
beads or porous beads may be altered and adapted to suit particular applications. For
instance, in one embodiment the probiotic compositions of the invention may be
provided in a sealed container such that a measure of probiotic pellets or beads could be

20 removed from the container and mixed with and dissolved into a carrier liquid prior to
consumption. Preferably the container is hermetically sealable to substantially prevent

ingress of external elements such as water, air and water vapour.

In another particular form, the container is a hermetically sealed disposable

sachet manufactured at least in part from a vapour proof material. The sachet includes a

25 measure of the probiotic composition sufficient to provide a predetermined, individual
dosage. The dosage may be determined to be sufficient to be taken at set intervals, for

instance, hourly, daily or weekly.

In another form, the beads may be used in purposely designed or adapted
dispensing devices. One such device is shown in Figs. 5 and 6 of the drawings which
30 depict an apparatus including a receptacle 100 for containing a predetermined measure

of the probiotic composition for dispersion.



WO 2010/ 054439PCT/ AU2009/ 001484 25 (c) in 8mm straws individually wapped
and heat sealed in lam nated netalised or foil based filmlam nates and
stored atwd20100054435C with 60% rel ati ve hum dity. EXAVPLESTRD200MmI0€18] .
Probiotic coating of beads using sugar syrup, PVP or PVA Thi s process
i nvol ves coating beads using a sugar crystal as the bead core (seed) and
panni ng the bead by successive additions2bf tapioca starch-maltodextrin
powder and sugar syrup. Beads were warned in a pan prior to the addition of
a quantity of sudde mybiofc icompdsitidelsyinf the | fome b fdiscacte yriiéts t1y)2dfeld ovighér aand
then syrup an n.powder. 10 The process i uccessively repeated until
the bead i s%Pﬁ?éﬁgggfﬂEdegﬁpiaeC,le gqoefgrpam%ﬁﬁt.e@%ﬁo;ﬁﬂﬁ? 145 eare disaesche eppesiit ed
with the pr@Riobf e BSHN %o ] i I ofThe
probi oti c was added top’t ﬁea?gg?g?gl@?’g’f}g%ﬁgﬁtgnei@%ﬁ%gp%m%& e r&gess

was al so nodher ¢asdertlmuichdhieretlyosgi.m mi | k in the tapi oca-nal t odextrin powder
(109 and using pol yvi nyl povi one (PVP) adhesive or polyvinylal cohol (PVA)

adhesi ve 15i nste f YEUD. - . 0 _provi de 2 of. | ayered 2

beads, 1ive to ot e tSReT SR in Figs, > 2l op fedood o i chENRE 808 Fieng
steps usi ng tiR5Remoff apewnetally by lindail taﬁd’fﬂacli)xﬁit}%@@lid%&’de%llqr07a‘l45’wﬂ{% itMAe aBeads
wer e produced u5|n?he|ther sugar _syrup or. PVP or PVA in the final coats

with the prdptét: clherfliers JA¢ <Y 188 atrsadapied to ferm rredigecantainentrregioncitlfinr m
they could bg 20 ﬁl@gtﬂiﬂihg?hﬁéﬁ’lﬁsal@&i ally maintaining the viability of the
0 esul t

probi otic m croorgani sns. -Process 1: Survival of Lactobacillus
aci dophilus UN 08 using nethod of inclusion of probiotic in the matrix
Added bacteria cfliadidact shoma innthd figirehard ibsead focfiad/ @pdralxarddaticBed<tolifie 7

Exanpl e 2. Probi.otic coating .of beads using.adhesive syrup (addjtjon of
pr obi Ofol c tStrﬁ‘gpb@\%‘erfheyV\Bc i%%ﬁ%@ 0%‘3%3‘9‘/ af¢ ity t%B Si‘ﬁﬁ’a?"ds}’y"i“ﬁip? The

beads were ¢igadtRd Wctibnt NBoWERD] Ml rRY [M0e PARMIHeRPEESS0 AfteHERD 1d Be
produce | ayered beads of approximately 2nmin dianeter. The probiotic was

added to a tHpPEted Sraadbh apmneeraesssing anp dahe of\iiordust ¢reothet bowien giechanism
oS bt e slBlfls By ANRP FhL P AIFEALANhe! o il fRE ShiRERE b "

the pellets or beads substantially within the receptacle, prior to dispersion or dissolution

15 into the carrier liquid. Suitable filters may take a wide variety of forms including sieves,

screens, grates, mesh materials, woven or non-woven fabrics, porous solids, granular

beds, sponges, perforated plates, perforated or porous membranes, tortuous

passageways, suitably dimensioned one-way or multi-way valves, and the like, or any

combination of such forms, in any suitable shape or configuration, whether integrally

20 formed, releasably connected or permanently secured in position. In particular, it should

be understood that one or more filters may be integrally moulded or otherwise formed in

conjunction with a side wall or other portion of the body of the receptacle and/or the

straw.

In use, the carrier liquid is drawn through the receptacle by oral suction and the
25 pellets 102 constituting the probiotic composition and optional additional ingredients are
thereby progressively dissolved or otherwise dispersed into the carrier liquid within the

straw, at the point of consumption.

While the filters are shown in the figures to be disposed at, on or adjacent
opposite ends of the body, in other embodiments, one or both of the filters may be

30 disposed at intermediate positions within or along the length of the body.



Srequired for the particular application: Tapioca starch80g Maltodextrin20g
Silica dioxide2.5g Sucral osel. 0g (optional ingredient) When coating

t he beadswoibtv/dsisopr obi oti c powder, the sugar syrup wagscrep2e®@diasitt h an
adhesi ve syrup. The conposition of the adhesive syrup was as follows: Gum
acacia 2.5% Soy protein 5% Canola oil 2% Lecithin 0.25% Lactose 10%

Mal t odextrin 30% \Wat er 22

In other embodiments, as shown in Figs. 7 and 8, one 108 or more 109 additional

filters may be used to provide additional pellet containment regions. These additional

pellet containment regions may be used to similarly contain one 110 or more 111
additional types of pellets in each respective chamber. Such a configuration is fully

5 described in the applicant’s previous application, WO 2008/055296 incorporated herein
by reference. This also provides the receptacle as being formed as a separate and
discrete component, adapted for connection to or integration with a straw as part of a
subsequent process step, manufacturing operation or assembly procedure. This enables

one of the types of beads or pellets to be inserted in the receptacle under controlled

10 conditions corresponding to a pharmaceutical-grade production and packaging
environment while another type of beads to be inserted into the straw under different,

controlled conditions.

When applied to the straw as shown, the pellets or beads are generally spherical

in shape, having an average diameter that is between 5% and 95% and preferably

15 between 10% and 90%, of the internal diameter of the body. In other embodiments, the
generally spherical pellets or beads are between 20% and 80%, and in other
embodiments between 25% and around 75%, of the internal diameter of the body. The

body itself, in some embodiments has an internal diameter of between 3mm and 15mm,

and in some embodiments between 7mm and 9mm. In some embodiments, the pellets or

20 beads have an average diameter of between Imm and 8mm, and ideally between 1.5mm
and Smm. In cases of non-circular straws and/or bodies, or straws and or bodies of non-
uniform cross section, it will be appreciated that the above dimensions form a rough

guide. For instance, it is preferable that the maximum and minimum widths of such

straws and/or bodies fall within the nominated 3mm to 15mm range and preferably

25 within S5Smm to 12mm.

In one particularly preferred embodiment the internal diameter of the straw is
around 8mm and the pellets are between Imm and 3mm. In another particularly
preferred embodiment the internal diameter of the straw is around 5Smm and the pellets

are between 1mm and 3mm.

30 The probiotic beads or pellets can be used with an additional ingredient or

ingredients within the straw, receptacle or tube whereby said probiotic microorganisms



50% Five to six coats were applied to the beads in successive panning
steps using 10 275g of powder m x and 100nil of adhesive syrup to result in
2kg of | ayerew/Bmpbeads. Panning tenperature was 31C. PREARY@OHSeads
were freeze dried in which formthey could be stored while substantially
mai ntaining the viability of the probiotic m croorganisns. Results -
Survival of Lactobacillus fermentum UN 083dur i ng and on storage at 25 C
15when produced using process. StrainAdded cel | sFinished product (To)4
weeks8 weekgndspid addiripnalsiegredientdr, Bgred BRrsxe @oSessivelyadispersedaiotoothe ciatriens

fermentum U ng,and on storage at 350 C . .\ . . : :

2010/ 054439%%%%%%/ 8o 148 2‘?_""55??%? n%d&"ﬁ’&' ceMUBP I sHetrdfinbuger pelsia
weeks UN 064haxioicak] 05@manc] Qdinerals, mﬁrmaﬁalagup?ren%fmst, hRaRRQ¥RicR! BR&sy | S
to add the probiotic to the syrup instead of to the powder. Exanple 3:
Probi otic c&@RRlemes. sHeuwipnts, solavring paeotseor fllaseurdng agentsnvhyabe usgdr a coat i ng
over the probiotic 5This process involves produci ng beads using a sugar

crystals bead core V@lﬁangféﬁnrg%_ﬁi le? ggl’letQ%H&H&gi\%égt?le glﬁ%gmt%t lgﬂtg%; |8§ a' lc\t:/agst some,

addi ti ons of tapioca sta extrin sugar up P

beads i ncl udf nthet pellgs otxi deads wsntaim tand patioradly pﬁﬂﬁ&ﬁggasaysmegﬂng%r (ad!JCﬁ
| ayered beads of roximately 2mmin di anmeter prepared in accordance wt
exanpl e 1. %eay%gfnétgir@tmga%@agdmttge QUICHPPB LY CE: ACHNIARPRUSHe K15 ingrepge

powder Wit hid BendeRirhfM Bt MRORLERM ANEirtRe Yir&l g%’ %30%69@50%} %%ads.as tlhey
concentration in the finished beads in the range of 106 to 10 vi abl e

cel | s per gpegressivekygdisselye.f therabiyeipparting 14 aelatipgyi saifdron cofdeatratiorpadi 41 on

i : - ' . Tapi oca starch80
of t he1 0t apl 890%105&canrn%pooqg‘al.ntispng gr)l(c} ﬁév%uﬁgé\éjgrrot ersmgar%d{eg‘lsld%\rl\llrslg consBmptlon. g

In some embodiments, the concentration and/or dissolution rate of the
probiotics and optional additional ingredient(s)/component(s) are selected such that
substantially all of them are dissolved and delivered upon consumption of a
predetermined volume of an intended carrier liquid. In one such embodiment, the straw

15 is packaged and sold in combination with a complementary container, which includes or

is adapted to contain the predetermined volume of the intended carrier liquid.

In these and other respects, the invention represents a practical and commercially

significant improvement over the prior art.

Although the invention has been described with reference to specific examples, it
20 will be appreciated by those skilled in the art that the invention may be embodied in

many other forms.
EXPERIMENTAL METHODOLOGY
1. Probiotic microorganisms

Suitable preparations of probiotoc microorganisms in powder or liquid form for use in
25 the present invention were obtained from different commercial sources: Danisco USA
Inc. 3329 Agriculture Drive Madison, Wisconsin, USA; Fonterra Centre, 9 Princes St,
Auckland 1010 New Zealand; P.L. Thomas & Co. Inc. 119 Headquarters Plaza,
Morristown, NJ 07960 USA; Lallemand SAS, 19 rue des Briquetiers, BP 59, 31702
Blagnac Cedex, France; Want Want Holdings Limited. No. 1088, east Hong Song Road,



Mal t odextrin20g Silica dioxide2.5 - 5.0g S ucralo sel.Og (optional

I ngredi ent) 15When coating the beads with the probiotic powler an adhesive
Syrup waswogetosi4ze conposition of the syrup was as fol powssu2@smoasaci a
1. 25% Soy protein 5% Canola oil 1% Lecithin 0.25% Lactose 10% Ml t odextrin

30% Wat er 50%
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Shanghai 201103, China; DSM, Alexander Fleminglaan 1, 2613 AX Delft, The
Netherlands; Probi AB, Solvegatan 41, SE-22370, Lund, Sweden; Blis Technologies
Limited, Level 1, Centre of Innovation, St David st, Dunedin, 9016, New Zealand;
ProBiOz Pty Ltd 22 Goorawahl Avenue, La Perouse NSW 2036, Australia.

5 If desired, probiotic microorganisms may be obtained as live cultures from sources such
as ATCC, inoculated and cultured in standard culture media, harvested and freeze-dried
(Iyophilized), techniques all well known to those skilled in the art, to obtain powdered

preparations of probiotic microorganisms suitable for use in the present invention.
2. Determination of probiotic viability

10 For enumeration of the probiotic in bulk powder, the spread plate technique was used.
In brief, a ten-fold dilution of the powder containing a probiotic microorganismwas
made in sterile peptone water with added Tween-80 and the sample was blended for one
minute. After gentle mixing for 30 minutes, the sample was again blended prior to ten-
fold serial dilution. From appropriate dilutions, 100 microlitre aliquots were inoculated

15 onto agar, for example MRS agar (for Lactobacillus) or RCA (for Bifidobacterium and
other species). Plates were incubated anaerobically for 48-72 hours. For each sample,
the assay was carried out in triplicate (triplicate dilution series each generating triplicate
spread plates). For enumeration of viable probiotics in beads during development and
stability studies, samples were similarly 10-fold serially diluted but instead of spread

20 plates using 100 microlitre inocula, the drop plate method using 10 microlitre drops were

used.
3. Stability studies.

The stability of the probiotic in the beads was assessed by storage at ambient /
room temperatures (22-25°C, 25°C or 35°C). The beads were stored for the stability
25 study either:

(@) in laminated film sachets or in plastic screw capped plastic bottles in a

desiccator with silica gel;

(b) in plastic sample jars with screw caps and no additional protection from

ambient conditions; or



WO 2010/ 054439PCT/ AU2009/ 001484 28 Five to six coats of material that
i ncl uded the probiotic was applied to the beads in successive panni ng steps
usi ng a twoap10gs44ppr oxi mately 275g of powder m x and 1@OFA20§9/08¥48dp t O
result in 2 - 3kg of |ayered 2mm beads. The panni ng tenperature was 30-33C.
After addition of the 5-6 probiotic |ayers, an additional 5 |ayers of

5t api oca-nmal todextrin m x was added wi t héat any probiotic. When applying
the subsequent |ayers that did not include probiotic the sugar syrup was
used. Accordi n@§y, in Bmphitewsyiadipidealihwripped aed htrt added mdhmiatedtthetalivedhirot i ¢

in the inner layers .and not..in the oute ayers...Jhe | ayered b S re
freeze dried in mh%%ﬂq?ggnﬁpﬂgﬁmg@ﬁﬁdm%Lsg¥%$§%:@H$VH giﬁgpght§§%|vmﬁwe
mai nt ai ni ng the vi &binidityy of the probiotic 10nicroprganisns. Resul ts: Use
of a range of strains of probiotic bacteria - showng viable cells at

production (. E refers to exponential) Bacteria Added cells Viable cells in
beads St s thernophilus 1.5E+8

5 Example 1. Probiotic coating of beads using sugar syrup, PVP or PVA

This process involves coating beads using a sugar crystal as the bead core (seed)
and panning the bead by successive additions of tapioca starch-maltodextrin powder and
sugar syrup. Beads were warmed in a pan prior to the addition of a quantity of sugar
syrup immediately followed by a quantity of powder and then syrup and then powder.

10 The process is successively repeated until the bead is the desired size, preferably 1.9 -
2mm. The beads were coated with the probiotic using the panning process to produce
layered beads. The probiotic was added to the tapioca starch-maltodextrin powder. The
process was also modified to include skim milk in the tapioca-maltodextrin powder
(10%) and using polyvinylpovione (PVP) adhesive or polyvinylalcohol (PVA) adhesive

15 instead of sugar syrup.

To provide 2kg of layered 2mm beads, five to six coats were applied to the beads
in successive panning steps using 250g of powder mix and 95ml of sugar syrup or PVP
or PVA. Beads were produced using either sugar syrup or PVP or PVA in the final coats
with the probiotic. The coated beads were then freeze dried in which form they could be

20 stored while substantially maintaining the viability of the probiotic microorganisms.

Results -Process 1: Survival of Lactobacillus acidophilus UN 08 using method of

inclusion of probiotic in the matrix

Added bacteria cfu/g Bacteria in finished beads cfu/g

1.3 x 10° 23X 107
Example 2. Probiotic coating of beads using adhesive syrup (addition of probiotic to
25 powder)

This process involves coating beads using a sugar crystal as the bead core (seed)

and panning the bead by successive additions of tapioca starch-maltodextrin powder and



8. 9E+7 Lactobacillus bul garicus 1.0E+4 1. 1E+4 Bacillus coagul ans 1. 1E+6
7.5E+5 Lactobacillus fernmentum 8. 3E+4 4. 8E+4 Bifi dobacteriuminfantis

1. 8E+8 1.8B2V1N@e438baci | | us rhammosus 1. 4E+8 6. 1E+7 Lac?@ﬁ&dnmww@hwhantarum
3. 4E+8 5. 9E+7
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sugar syrup. The beads were coated with the probiotic by the panning process as used to
produce layered beads of approximately 2mm in diameter. The probiotic was added to a
tapioca starch-maltodextrin powder with the following composition to yield a probiotic

concentration in the finished beads in the range 10° to 10" viable cells per gram as

5 required for the particular application:
Tapioca starch 80g
Maltodextrin 20g
Silica dioxide 2.5¢
Sucralose 1.0g (optional ingredient)

When coating the beads with the probiotic powder, the sugar syrup was replaced

with an adhesive syrup. The composition of the adhesive syrup was as follows:

Gum acacia 2.5%
Soy protein 5%
Canola oil 2%
Lecithin 0.25%
Lactose 10%
Maltodextrin 30%
Water 50%

Five to six coats were applied to the beads in successive panning steps using

10 275g of powder mix and 100ml of adhesive syrup to result in 2kg of layered 2mm beads.
Panning temperature was 31°C. The layered beads were freeze dried in which form they

could be stored while substantially maintaining the viability of the probiotic

microorganisms.

Results - Survival of Lactobacillus fermentum UN 06 during and on storage at 25° C

15 when produced using process.
Strain Added cells Finished product (Ty) 4 weeks 8 weeks
UN 06 4.7x10° 6.7x10° . 1.5x10° 2.8x10°

Survival of Lactobacillus fermentum UN 06 during and on storage at 35° C.



Lact obaci | | us aci dophilus 7.5E+6 3.2E+6 15 Exanple 4. Probiotic coating of
beads i n non-aqueous binding systens This process involves coating beads
usi ng carPaowis44md using the bead core (seed), and coRCirag20090b8ad by
successive additions of tapioca starch-maltodextrin powder and oil al one or
w th added gum acacia (2.5% or silicon dioxide. Each 20successive | ayer
applied as a mxture of the 3 ingredient§7 The beads were coated with the
probiotic by the panning process as used to produce |ayered beads of

appr oxi mat elS{ain WO 2010/ 0¢kd SHPCT/ ALZOEBA podwd0) 29 2 rMmetls di aneter (as
descri bed IMNGEANPI € 2) 4 7510€_PT 001 Of 1.GoWas_auued t U g 5t P ot
starch-nmal t odextrin powder with the follow ng conposition to yield a

probi otic concenty airiafibn bhthchBold floef8 S RERAESHd Probldsic &@ﬂg%yéugqnsﬁeafd%ﬂc}eg 10
as required for the particular application: Tapioca starch”80g Ml todextrin
209 the powder.

Example 3. Probiotic coating of beads using sucrose-free syrup and an extra coating

over the probiotic

5 This process involves producing beads using a sugar crystal bead core as per
Example 2, panning the bead by successive additions of tapioca starch-maltodextrin
powder and sugar syrup to produce beads including the probiotic using the panning
process as used to produce layered beads of approximately 2mm in diameter prepared in
accordance with example 1. The probiotic was added to a tapioca starch-maltodextrin |

10 powder with the following composition and to yield a probiotic concentration in the
finished beads in the range of 10° to 10" viable cells per gram as required for the

particular application. The composition of the tapioca starch-maltodextrin powder was

as follows:
Tapioca starch 80g
Maltodextrin 20g
Silica dioxide 2.5-5.0g
Sucralose 1.0g (optional ingredient)
15 When coating the beads with the probiotic powder an adhesive syrup was used.

The composition of the syrup was as follows:

Gum acacia 1.25%
Soy protein 5%
Canola oil 1%
Lecithin 0.25%
Lactose 10%
Maltodextrin 30%

Water 50%



Silica dioxide 2.5g 5 Five to six coats were applied to the beads in
successive panning steps using a total of approximately 275g of powder m x
and 100 rwoOa@b10gisi43po result in 2 - 3kg of layered 2 nm BEAMd20040M8hg
tenperature was anbient. After addition of the 5-6 probiotic |ayers, an
additional 5 layers of tapioca-nmaltodextrin m x w thout added probiotic was
10added. The | ayered beads were either ugdd directly or freeze dried to
yield a water activity of 0.2 or Iess. Results - Survival of probiotics
using oi |l as the Fasetotsix oodss nfimatesialthatbinoluiled dmrprabiniiugzapa}npi?dbtbahe beads
beads. Result show.the added nunber o I gbl e pr.obi otic_Bifidobacterium
infantis cell gucé’ﬁﬁs“fehga%%éﬁﬁp%fm{}gsz{(’éaiccall) qp§r<$>ﬂm5‘gg dgs%ﬁ oL PoRdey X 294,

expressed agodAkodIYuf &F FEsilE it Di-t SkoPEF 1aGérdmaim Beads (ﬁwdﬁﬁﬁlﬁ{gefin@%rature
outlined in point 1 under experimental methodology: Added _

pr obi ot i cPr 888 otd-33°Cn Wi sadditionyof] 68356 probgic 2BRxranph edditioralobilayers of

| mpr egnat ed/ € . USl.09 d obiec liquid Adrie ore bead

pr epar ;53 as t@i@c@ﬁﬂ@%ﬁ@?ﬁlnﬁ% IVJeAX 1£Cf81§ g mpe g%l(l]t gfly 4%%})?&&61%% f,/aopgfyép% ht,h? 10%
mal t odext ri sutsaqued¥aguis)thavaiid sedhedderroBiotic Cakar Silp WHSRRASI on carryi ng
the probiotic in the formof a freeze dried powder. The core bead is

manuf actured in a coating pan using the standard nethodol ogy of sugar
25coating (&s¢ éié'@&ra BRihi ﬁX@%lﬁﬁreglaW?d reds dnpldegdbgipiobicdici e dhe wnerelawere

moi sture, pakd abell thelQud hoys! 19k 19¥e%0& BladsERcre fdaCe tleg(? ix?fwh%h\f/foqgl fikpcess
used is uninportant and may be undertaken through oven drying, freezeée
drying, vacoewdbgi sigreslr wshilei [sabstangially maintaining the viability of the probiotic

10 microorganisms.

Results: Use of a range of strains of probiotic bacteria — showing viable cells at

production (‘E’ refers to exponential)

Bacteria Added cells Viable cells in beads
Streptococcus thermophilus 1.5E+8 8.9E+7
Lactobacillus bulgaricus 1.0E+4 1.1E+4
Bacillus coagulans 1.1E+6 7.5E+5
Lactobacillus fermentum 8.3E+4 4.8E+4
Bifidobacterium infantis 1.8E+8 1.8E+7
Lactobacillus rhamnosus 1.4E+8 6.1E+7
Lactobacillus plantarum 3.4E+8 S5.9E+7
Lactobacillus acidophilus 7.5E+6 3.2E+6

15

Example 4. Probiotic coating of beads in non-aqueous binding systems

This process involves coating beads using canola oil and using the bead core
(seed), and coating the bead by successive additions of tapioca starch-maltodextrin
powder and oil alone or with added gum acacia (2.5%) or silicon dioxide. Fach
20 successive layer applied as a mixture of the 3 ingredients. The beads were coated with

the probiotic by the panning process as used to produce layered beads of approximately



WO 2010/ 054439PCT/ AU2009/ 001484 30 achi eve the dry, porous bead.

Advant ageously the drying process al so makes the core bead porous. The
probi ot i cWOi2R10943Ped i s a suspension of probiotic powd®CT(A3BWMY/G0MS¢anol a
oil (65% . The probiotic suspension nmay include a |low | evel (<2% of

anti oxi dant such as tocopherol or Rosemaré oficianalis extract. The oil
suspensi on may 5be applied by spraying, 5 uring or showering it onto the
core beads. A proportion of the applied oil suspension may inpregnate the
porous cor e 2aadn dipmetesdasdaserdked; is Bxamplet Dntlihe prahivtisgvas asidad tngtapinsa ni xi ng
vessel or o h ns.to ensure.even.gdi spersion of the.oil suspension over
the core betzg%gc. nﬁl%lr?nq%f“ﬁlél RO Hvﬁtglstﬁ? @Slngngt %"‘%’Sﬂ%"ﬁd? &e?dapm%ld%cl?esul ts -
Survival of cpficebirgtidnds thesfinighdl Hea%intther@ge Mg 6 ® 165 Nd ab RuRE® Rirghd C

contai ning 10powder to the beads. Result detailed in the tables bel ow show
the added n@ABisrlapapplicatiane probiotic Bifidobacteriumlactis, Lactobacillus
aci dophilus or and Streptococcus salivarus cells and the nunber of viable
cells in beads after produbapiena stesclwel | as at tin@0points of 3 nonths and 6
nont hs where avail abl e, expressed.-as—colony—formmg—units per gram of
15beads(enunerated as out Wﬁgﬁ‘feixﬁ“boi nt 1 under ea%ﬁ%ri ment al met hodol ogy) :
Results - Bifidobacteriumdiaed dioxidgd0 Added pr obi obig P obiotic in beads 3
Mont h Count 6 Month countl_8.6 x 109 9.6 x 109 96 X 109 9.6 x 109 9.6 x
109 9.6 x 109 8.7 x 109 7.8 x 109 1.6 x 101 6.3 x 109 4.1 x 109 6.3 x 109

Five to six coats were applied to the beads in successive panning steps using a total of

approximately 275g of powder mix and 100 ml of oil to result in 2 — 3kg of layered 2

mm beads. Panning temperature was ambient. After addition of the 5-6 probiotic

layers, an additional 5 layers of tapioca-maltodextrin mix without added probiotic was
10 added. The layered beads were either used directly or freeze dried to yield a water

activity of 0.2 or less.

Results - Survival of probiotics using oil as the agent to bind the probiotic containing
powder to the beads. Result show the added number of viable probiotic Bifidobacterium
infantis cells and the number of viable cells in beads after production, expressed as

15 colony forming units per gram of beads(enumerated as outlined in point 1 under

experimental methodology:

Added probiotic Probiotic in beads

2.4x10° 3.0X 108

20 Example 5: Probiotic impregnated/coated beads using hydrophobic liquid

A dried core bead prepared as described in Example 1 (composed of 48% sugar, 40%
starch, 10% maltodextrin and 2% gum) was coated with a canola oil suspension carrying

the probiotic in the form of a freeze dried powder.

The core bead is manufactured in a coating pan using the standard methodology of sugar
25 coating (as described in Example 1). The core bead is dried to remove moisture,
preferably to a level of 0.2% or less, The type of drying process used is unimportant and

may be undertaken through oven drying, freeze drying, vacuum drying or similar to



6.6 x 109 7.1 x 109 6.4 x 109 1.2 x 109 1.2 x 109 2.8 x 109 1.6 x 101 4.1 x
101 1.1 x 101 1.6 x 109 3.1 x 109 8.2 x 109 25Results - Lactobacillus
aci dophi lwe:20Bséigdded probiotic Probiotic in beads 3 MmrChAGawdo014844 x 109
5.4 x 109 5.4 x 109 5.4x 109 7.6 x 109 5.1 x 109 5.0 x 109 5.6 x 109 4.5 x
109 4.1 x 109 3.0 x 109 7.8 x 109 WO 2010/ 054439PCT/ AU2009/ 001484 31 5.4 X
1095.4 x 1095.5 x 109 5.4 x 1093.9 x 1098307 x 109 Results - Streptococcus
salivarius: 5Added probiotic

achieve the dry, porous bead. Advantageously the drying process also makes the core

bead porous. The probiotic mix applied is a suspension of probiotic powder (35%) in
canola oil (65%). The probiotic suspension may include a low level (<2%) of
antioxidant such as tocopherol or Rosemary oficianalis extract. The oil suspension may
5 be applied by spraying, pouring or showering it onto the core beads. A proportion of the
applied oil suspension may impregnate the porous core bead. The bead mass is then
tumbled using a coating pan, mixing vessel or other means to ensure even dispersion of

the oil suspension over the core beads. Tumbling continues for 10 to 20 minutes.

Results - Survival of probiotics using oil as the agent to bind the probiotic containing

10 powder to the beads.

Result detailed in the tables below show the added number of viable probiotic
Bifidobacterium lactis, Lactobacillus acidophilus or ane Streptococcus salivarus cells
and the number of viable cells in beads after production as well as at time points of 3
months and 6 months where available, expressed as colony forming units per gram of

15 beads(enumerated as outlined in point 1 under experimental methodology):

Results — Bifidobacterium lactis:

Added probiotic Probiotic in beads 3 Month Count 6 Month count

8.6x10° 8.7 x10° 6.6 x 10° 1.6 x 10"

9.6 x 10° 7.8 x 10° 7.1x10° 4.1x 10"
20 9.6 x 10° 1.6 x 10" 6.4 x10° 1.1x10"

9.6 x10° 6.3x10° 1.2x10° 1.6 x 10°

9.6 x10° 41x10° 1.2x10° 3.1x10°

9.6 x 10° 6.3 x 10° 2.8x10° 82x10°
25 Results — Lactobacillus acidophilus:

Added probiotic Probiotic in beads 3 Month Count

54x10° 7.6 x 10’ 45x10°
5.4x10° 51x10° 4.1 x 10’
5.4x10° 5.0x10° 3.0x10°

30 5.4x10° 5.6x 10’ 7.8x10°




Probiotic in beads 3 Month Count 1.8 x 109 5.7 x 108 2.6 x 108 1.8 x 109

5.7 x 108 3.7 x 108 1.8 x 109 3.5 x 109 6.4 x 109 1.8 x 109 4.8 x 109

Exanpl e 6woRomiseisbc i npregnat ed beads with a protectivecroakomgossdri ed

core bead (conposed of 40% sugar, 48%tarch and 12% mal t odextrin) was
coated with canola oil suspension carrying the probiotic used as a freeze
dried powder. Saturated beads were then Sdated with a protective |ayer of
carbohydrate_in this case, 15dextrous nonohydrate.

5

10

15

20

25

5.4x10° 5.4x10° 55x10°
S 54x10° 3.9x10° 5.7x10°

Results — Streptococcus salivarius:

Added probiotic Probiotic in beads 3 Month Count

1.8x10° 5.7x 108 2.6x 10°
1.8x10° 57x10° 3.7x 10
1.8x 10° 3.5x 10° 6.4x10°
1.8x10° 4.8x10°

Example 6: Probiotic impregnated beads with a protective coating

A dried core bead (composed of 40% sugar, 48%starch and 12% maltodextrin) was
coated with canola oil suspension carrying the probiotic used as a freeze dried powder.
Saturated beads were then coated with a protective layer of carbohydrate in this case,

dextrous monohydrate.

The core bead is dried to make it porous. The type of drying process used is
unimportant and may be undertaken through oven drying, freeze drying, vacuum drying
or similar to achieve the dry, porous bead. The probiotic mix applied is a suspension of
probiotic powder (35%) in canola oil (65%). The oil suspension may be applied by

spraying, pouring or showering it onto the core beads

After freezing overnight (at -18°C), the beads were then coated with a mixture of
dextrous monohydrate (85%) and water (15%) heated to 75°C along with some dry
dextrous monohydrate (100%).

Results - Survival of probiotics using oil as the agént to bind the probiotic containing

powder to the beads.

Result detailed in the table below show the added number of viable probiotic
Lactobacillus rhamnosus cells and the number of viable cells in beads after production,
expressed as colony forming units per gram of beads(enumerated as outlined in point 1

under experimental methodology):

10



The core bead is dried to nake it porous. The type of drying process used
i's uninmportant and may be undertaken through oven drying, freeze drying,
vacuum dryongious4ssbm | ar to achi eve the dry, porous beagcT/BiRo@r0biseti ¢ m X
applied is a suspension of probiotic powder (35% in canola oil (65%. The
oi | suspension may be applied by 20sprayi ng, pouring or showering it onto
the core beads After freezing overnight (38 -18C), the beads were then
coated with a m xture of dextrous nonohydrate (85% and water (15% heated
to 75C al onqResulthwithowt cdayngdext rAadded postadeydr at eProBid€84n beads Results -
Survival of probiotics using oil as the agent to bind the probiotic

cont ai ni ng 25powder to the beads. 5 detalrle Tabl € ber ow show
t he addedgnuntF;er of viabl e probi ot?i&é%fg%:t obaci | | %’sjﬁgﬁosus cells and the
nunber of viable cells I n beads a r pr.oduction, expressed aS col ony
form ng uni t&° @?WﬁLﬁﬁ?tH\g beads(‘%&ﬁi‘?ﬁﬂ%@@& as dubbipHed bsadpoi nt 1 under
experi ment al—net-hodol ngy) ; WD 2010/ 084439PCT/ AL2009/ 001484 32 Results

wi t hout coati ngAdded probi oti cProBitdtd t0°i n beads 2.8x 00% 1092. 76x 109
Results w t h—coatd+rgAdded probioticProhiotic in beads 2 61 x 1002 5 x 108
5 Exagpl e 7: Probiotic-coated beads using cal cium carbonate and oi l

Example 7: Probiotic-coated beads using calcium carbonate and oil

The core bead used in this process may be a sugar seed or a layered core bead. The core
beads may be prepared as described in Example 2, and may be further treated (eg. dried)

as described in Example 5.

10 Canola oil (or any suitable food-grade oil) is mixed with the probiotic bacteria 40%
culture and 60% oiland applied to the core bead. The mixture can be applied by a
process as described in Example 5. The probiotic-containing beads are then coated with
calcium carbonate 100% calcium carbonate powder applied ib a panning process
adhering to the oil coated bead. The calcium carbonate interacts with the oil to form a

15 paste-like layer which protects the probiotic bacteria by sequestering the oil in the
vicinity of the bacteria and excluding water. The use of calcium carbonate is not critical

to this process. Any mineral salt that is capable of forming a paéte-like composition with

an oil may be used altheugh-ne-geod-ones-were-everfound:

If desired several layers of probiotic-oil mix/calcium carbonate may be applied to the
20 core bead to increase the probiotic loading of the beads. Each layer is completed by

adding enough dry calcium carbonate powder to ensure most of the oil is used in

forming the paste. Following this another application of oil then more calcium

carbonate powder.

Alternatively, the probiotic bacteria may be mixed with oil and calcium carbonate and
25 this mixture applied to the core bead, in multiple coatings if desired, and finally coated

with a calcium carbonate protective layer.

In yet another alternative process, oil may be mixed with a food-grade polyol such as

propylene glycol before adding the probiotic bacteria. This mixture can then be applied



The core bead used in this process may be a sugar seed or a |layered core
bead. The core beads may be prepared as described in Exanple 2, and may be
further twWeanud5¢49. dried) as described in Exanple 5. POTMBP/00I484( or any
suitable food-grade oil) is mxed with the probiotic bacteria 40% culture
and 60% oi |l and applied to the core bead. _The m xture can be applied by a
process as described in Exanple 5. The p?%biotic-containing beads are then
coated with cal cium carbonate 100% cal ci um car bonate powder applied ib a
panni ng pr o&xthe carHerilhap descritted abpye eaixed widhadlciih eatbahatk bafocaapicatien
interacts with the il to forma 15paste-like |ayer which protects the
probiotic ﬁ%%@%ﬁ?§”§§d%equestering the oil in the vicinity of the bacteria
and excluding water. The use of calciumcarbonate is not critical to this
process. Anhnnintiessadans sdh dshsdorbis acipaobpheddl, foREmhriyExeragiastothdr s be
conposition with an oil may be used If desired several |ayers of

pr obi oti c- o?‘}meﬁli tQ thegitiopre Yot Bo Axidatiorandiacakdprnon siasagan Caowingansédd t o
increase th hat L& j . g L.S.1C I y
addi g enough ey "ok o R IEUAPCAbe bl nER Aty rer ks b AR R Bl
used i n for mnega-Blod, psthies akdthedieng t hi s anot her application of oil then
nore cal ci um car bonat e powder. Alternatively, the probiotic bacteria may

be m xed with,.oi] and cal ci um carbopat e d 25t his.m xt.ure lied . tq the
core bead, f(\ndl?ﬁﬂ{elgf@gesuglb%s[ PHYDIG FEGRSTHEY OF BARY ?Yaﬁ‘g})fwn gl?aﬁalgg‘“weflﬂcaj

cal ci um car heRahRyMeAU8EE lovBe taYim carb¥Rar0df AP 44RP RGTIAOORL BRAGRE 33 to
the core beads as described above or m xed Wi th cal cium carbonate before
appl i cat i onbacerisnwherbihe prehiefic beads egmé intx ceiant vathehfleid. ascor bi ¢ aci d,

t ocopherol, rosemary extract or other may be added to the oil to prevent
its oxjdation and breakdown on storage. Col ouring and/or 5flavours may also
be added to the oil, as can functional ingredients such as, for exanple,
onega-3 oil, vitamns and the |like A disintegrant, such as ascorbic acid or
starch or many avail able in the pharnmaceutical arena nmay be added to the
cal cium carbonate layer to assist in release of the probiotic bacteria when
the probiotic beads cone into contact with a fluid.



10 WO 2010/ 054439PCT/ AU2009/ 001484 34 CLAIMS:- 1. A probiotic composition
conprising a probiotic m croorgani smenbedded within a matrix, said matrix
subst ant iwbl2g10m@isa3bai ni ng the viability of said m croor gemiaurs)y/oohsn eby
said matri x rel eases said mcroorganisns into and 5Supon contact with a
liquid carrier. 2. A probiotic conposition according to claim11, wherein
sai d conposition is provided in a formsélected fromthe group consisting
of particul ates, powders, pellets, ribbons, blocks, cubes, polygons,
spheres, di EBAL gb_l ets, and cylinders/rods. 103. A probiotic conposition
in pellet formcomnprising a probiotic microorgani smenbedded within a
matrix, said matrix substantially maintaining the viability of said

m croor gani ssl. whprobloyic #ainfositidn tompiedien s §so bieticn it 6dreaTigA BinbBEdddrighiand
upon contact with a liquid carrier. 4. A probiotic conposition in pellet
form conprising & dBHEXpeWd aRMt prubstastially m3inigipingorthanvighilieyrbetidsaid

wWithin a mtrix, i %ﬁfs'x : | i i Qi . Lahilj
sai d m croorgani gﬁngﬂ,ogr ergfls’n “tﬁlﬁéﬁkaa%trldl 3111 %tﬁéxg? lseg%)ege%ll(pogm%ljr%%f%\:ahgﬁ{es i(I:IE)(%/eaR éead
and whet eby sai dupen contaat elithaslepiid earder cr oor gani sns i nto and upon cont act
with aliquid carrier. 5. A probiotic conposition in pellet formconprising
biotic 20.m croorgani smenbedded within a matri x,

a core bead alr}g &pr%

said matrix substaRfAYS CORPHIEHARYPTERE 19 8]Bl“i’i1t>yw Frelafdl FOEPeSHgantsns,
wher ei n the matr iplovidedth PRFRGeRRtddBORARE gRABInSishb PhrtiYuls,! AWedess, t O
forma |layered pell et and whereby said matrix rel eases sald m croorgani sns

into and upon comedsts, wibbang |blefksd erbes.i enoly®ns.A gpheissotdiscsc otapless, t iapd
according to anycgl%efsf/m?g aims 1 to 5 wherein said 25 matrix includes one
or nore conponent el'ected fromthe group consisting of carbohydrates,

m | k products, binding agents, thickening agents, enulsifiers, oils, fats,
fatty #cids, water prabidticcampshisitiondia, palleg ébrablkemerisiagianplobtiotichsorganism

resi stant starches trins, sugars,  sucralose, gum acacia, and_ |lecithin.
WO 2010/ 054 439pcflﬂlthg§égylé’Bli &lgnatglg, said matrix substantially maintaining the viability of

said microorganisms, whereby said matrix releases said microorganisms into and

upon contact with a liquid carrier.

4. A probiotic composition in pellet form comprising a core bead and a probiotic

15 microorganism embedded within a matrix, said matrix substantially maintaining
the viability of said microorganisms, wherein the matrix is disposed on or in the

core bead and whereby said matrix releases said microorganisms into and upon

contact with a liquid carrier.

5. A probiotic composition in pellet form comprising a core bead and a probiotic

20 microorganism embedded within a matrix, said matrix substantially maintaining
the viability of said microorganisms, wherein the matrix is disposed on the core

bead in plurality of layers to form a layered pellet and whereby said matrix

releases said microorganisms into and upon contact with a liquid carrier.

6. A probiotic composition according to any one of claims 1 to 5, wherein said

25 matrix includes one or more components selected from the group consisting of
carbohydrates, milk products, binding agents, thickening agents, emulsifiers, oils,

fats, fatty acids, water, silicon dioxide, vegetable or animal proteins, resistant

starches, dextrins, sugars, sucralose, gum acacia, and lecithin.



7. A probiotic conposition according to any one of clains 1 to 6, wherein
said probiotic mcroorganismis a bacteriumor a yeast. 8 A probiotic
conposi t iwo 2am0B843bng to claim 7, wherein said probioti @CHAR®VQEBESM i S
selected fromthe group conprising genera Lactobacillus, 5Bifidobacterium
Lact ococcus, Propioni bacterium Bacillus, Enterococcus, Escherichia,

Strept ococcusand Saccharomyces. 9. A proBPotic conposition according to
claim7, wherein said probiotic mcroorganismis selected fromthe group
conpri sing genbr & prbigzacimpasgijonSiccepling: e ens oanof Bldiinddbac bewhenein 040, A
probi otic conpositi on. accor di gﬂq to claim®6, wherein said probiotic

mi cr oor gani sm i s PEAIQHS BETGPEHINM L PSR ELNRA Y& hg Lact obaci | | us

aci dophi l us, Lactobacillus rharrnosus, Lactobacillus fernentum

Lact obaci | | us g:agei probideit 0Be@pbdditih RiebGAMCUS, clodht gDaGhbleds GRS SHbbiotic

Lact obaci |l | us hel veticus, Lactobacillus johnsonii, Lactobacillus lactis,
Lact obaci | | us pl SHERPLAISIY 55 E@l@@t%a&qmn{hg greup eomprisiet ptnged [Lagwbacillus,

sal ivard us, Lact ghagi ar ' i fj cler . SR, ...Bl fi acterium

I ongum5I Bi f i dobact er‘%ﬂﬁlr:ntléfhrll an?“ ?@?gdéib\‘lgdgg%?%%%?#%ﬁ% ng?(flslfs’ Bi%?]?e&%‘boﬁﬁlfseri um
bi fidum Bifi dob&stlerichiz sejtonenisand SHichirdaaed eri um | actis, Enterococcus
faecal is, Enterococcus faecium Lactococcus |actis, Streptococcus

sal i varius, Saccharonyces cerevi.scae 20and Saccharonmyces boulardii.. 11. A
probi otic congg(cjsillt iHEK’QHEoF%‘F‘H%S“ﬂ(B’ AOHHE dp claimnys 1Whereip sajghgrrabiati¢ he

matrix is sol ubl gib@otddfishi @seGad "Hdkh - thd RO AR Qb C o GRIP 3L bR
according to any oneoo lgl ai m;_:eL to 10, \/\h(zagrrgﬁ tﬁ@klma?r%x fg; glbttglﬁge)ér?shésﬂ or
eroded by the |i §ueptocescns and Bif@oBactekiym.obi oti ¢ conposition according to
any one of clains 1 to 10, wherein the matrix is non-aqueous. 14. A

probi otjic co iWtion according.to claim13, whetein the matrix i s an.oil.
WO 201 /054439@6% AE%QB‘BE? o6RBI IR fﬁ?orﬁ}“ﬁr dBi 8@?‘8 rc%on’f{ em osﬁ‘dac%‘?‘a?‘%g to
clai m 14, wher ei mitdoergahism is seletted iveth fleQur @ 'bd’rﬂlf)@éihg LBabPaclids, ackiRpRBaN
oil, canola oil, punpkin seed oil, corn oil unfl ower oil, safflower oil,

p . Ly S . A
peanut oil, grapkacieberillys rhamsasss. ofpctobacilis ofermentymon lactopacillusd easeie

?rS?nvac”)lielr -ei ﬁlfheAégérSthé&ltldsc &HQ&?%E} i]ﬂﬁto%%&iﬂ[lgi QQSSTCH, aﬂXct(?@a%illes qlleﬂjem?usfl to

Lactobacillus  johnsonii, Lactobacillus lactis, Lactobacillus plantarum,
15 Lactobacillus  reuteri, Lactobacillus salivarius, Lactobacillus paracasei,
Bifidobacterium sp, Bifidobacterium longum, Bifidobacterium infantis,
Bifidobacterium  animalis, Bifidobacterium  bifidum, Bifidobacterium
adelocentis, Bifidobacterium lactis, Enterococcus faecalis, Enterococcus
faecium, Lactococcus lactis, Streptococcus salivarius, Saccharomyces cereviscae

20 and Saccharomyces boulardii..

11. A probiotic composition according to any one of claims 1 to 10, wherein the

matrix is soluble in the liquid carrier.

12. A probiotic composition according to any one of claims 1 to 10, wherein the

matrix is dispersed or eroded by the liquid carrier.

25 13. A probiotic composition according to any one of claims 1 to 10, wherein the

matrix is non-aqueous.

14. A probiotic composition according to claim 13, wherein the matrix is an oil.



bead is porous or sem -porous. 17. A probiotic conposition according to
claim 16, wherein the core bead is soluble in the liquid carrier. .
18. A proloabiowseseposi tion according to claim 16, wher ecwAuzeosmorssbead is
10di spersed or eroded by the liquid carrier. 19. A probiotic conposition
according to any one of claims 4 to 13, wherein the probiotic m croorgani sm
is disposed in at |east one matrix |ayer .36 20. A probiotic conposition
according to any one of claims 5 to 19, wherein the probiotic m croorganism
i s di sposed i nlizy probivaic aonq;osiaibniamcdrdy@rto&ﬂuimvﬂfmem&iefeixigeaﬁhismlerct@é frenter
includes a different probiotjc microgrganism 21. A probiotic conposition
according to any °gie°bfP £1L§°§LEGPB°§0?aW?e9‘éiWntﬂk@ yegtl oflx carpnlo sunflpaves or e

bead further conpfi senadddii, YEu? %ll,e@laﬁéésécea Qi §£%ﬁ6&%g§@&iic§ SR8 offand

vitamins, mnerals, nutritional suppfenents, hea tonrcs, ‘colouring
agents, flavouri mgeatertis and phar maceuti cal agents. 2022. A probiotic
conposition according to any one of clains 1 to 20 for use in a container

or receptacle. . robioti ¢c..composi.ti on accor di tg claim?22 wherein

t he cont ai ner %)%%%@bg)gggﬁ?lggfflte‘o? gpcgr(ila%ﬁoe?"yo(?neé’ 8%&%‘@121%%1“%6 core
24. A probiotic eeaP®pbiduedr sikiOpstbag to any one of clainms 2 to 23, wherein
the 25pellets have a size range of about 1 mmto about 3 mMrm WO

2010/ 054439PCT/ AUZOOB/ 001484 37 26. A nethod of producing a |ayered pellet
conprising a ptbki Bepwtisicempesijanasiardias do glaimde, wherpin the mgre bead is solpble
providing a bead;f@&quid datri@dhering a layer of matrix material to said
core to provide a

18. A probiotic composition according to claim 16, wherein the core bead is

10 dispersed or eroded by the liquid carrier.

19. A probiotic composition according to any one of claims 4 to 13, wherein the

probiotic microorganism is disposed in at least one matrix layer.

20. A probiotic composition according to any one of claims 5 to 19, wherein the
probiotic microorganism is disposed in more than one matrix layer and wherein

15 each matrix layer includes a different probiotic microorganism.

21. A probiotic composition according to any one of claims 1 to 20, wherein the
matrix and/or the core bead further comprise additives selected from the group
consisting of vitamins, minerals, nutritional supplements, health tonics, colouring

agents, flavouring agents and pharmaceutical agents.

20 22. A probiotic composition according to any one of claims 1 to 20 for use in a

container or receptacle.

23. A probiotic composition according to claim 22 wherein the container or the

receptacle is a sachet or a drinking straw.

24. A probiotic composition according to any one of claims 2 to 23, wherein the

25 pellets have a size range of about 1 mm to about 3 mm.

25. A probiotic composition according to any one of claims 1 to 24, wherein the

moisture content of the matrix and/or the bead core is about 0.2% or less.



5| ayered pellet; and iii) optionally further contacting said | ayered
pellet one or nore times with matrix naterial to apply one or nore

addi t i onalvol2ay005$439 wherein at | east one of steps iPCTIAU2009/001484
includes a matrix material conprising a probiotic mcroorgani sm such that
the | ayered pellet includes a probiotic 10m croorganism 27. A nethod of
produci ng a probiotic conposition in pel3¢t form said nethod conprising:
i) providing a porous or sem -porous core bead; ii) inpregnating said core
with a matrix 2enrpmahabohppdotingtai layetbdripeliaafopanisiig a prsbiotic microdriganism
optionally applyi ng .on ‘gr nore surface coating |ayers on said inpregnated
core. 28. A pelléft C‘BT—FE% PRI onpri sing a probiotic m croorgani smwhen
produced by a mnet hod qycorqu@‘gdiqlganegagg 6 or claim27. 2029. A receptacle
cont ai ning a probiotic conposition according to any one of clains 2 to 25
or 28, said receptacl i ncladbéring a laymtyofadmpize dndteriad amt siich comi o pravidd at 'y

of pellgts or beads nd, a ir of filters disposed in spaced apart
rel ati o%shi p andq%?'(f&%f%e legﬁﬁgt antially to retain said plurality of pellets

or beads within the bqgy prdpbndl® fdih Hial ; rAa ki d r ively
uni npeded passage of a ?éar r iper Zgl i quﬁ}ljot {hdg%% %@%Eﬁﬁ%?glg%d&géﬁrggﬁg
according to cl ai'viflpmatrixgnatenial ée pprix: bee peinare addpimal lejsrsor adapt ed f or
connection to, a t ube apt.ed for. .use.as a straw, thereby.
enabl i ng the car &Y‘%lr‘af}?‘?ﬁij“%a‘ éﬂo% %fgsge St Sigh PHEdSR rE&F’@teé‘ﬁECQ'H@SIHg a
probi oti ¢ m cr oopgebibtidTEnicobenting paichethat the hijk@ed apelleelindlbdidi §- pro¥Btic
2010/ 054439PCT/ AU2009/ 001484 38 31. A receptacle according to claim 30
wher ei / sai d t ub&RROTENEReral |y circul ar cross section, the internal

di aneter of said tube being between 3mm and 15mm 32. A receptacle

according to chAAMGRInNEF SheikhE 4 PUOR ShpIELGT iPTheR@l BrilRgd! Sed@bgund

8mm

comprising:
i) providing a porous or semi-porous core bead;
i) impregnating said core with a matrix comprising a probiotic
15 microorganism; and

iii) optionally applying one or more surface coating layers on said

impregnated core.

28. A pellet composition comprising a probiotic microorganism when produced by a

method according to claim 26 or claim 27.

20 29. A receptacle containing a probiotic composition according to any one of claims 2
to 25 or 28, said receptacle including a body adapted to contain said plurality of
pellets or beads, and a pair of filters disposed in spaced apart relationship and
adapted substantially to retain said plurality of pellets or beads within the body
prior to dissolution while permitting relatively unimpeded passage of a carrier

25 - liquid therethrough.

30. A receptacle according to claim 29, said receptacle being a part of, or adapted for
connection to, an elongate tube adapted for use as a straw, thereby enabling the
carrier liquid to pass through the receptacle and the probiotic microorganisms to

be dispersed into the carrier liquid.



533. A receptacle according to claim31 wherein the internal dianmeter of
said tube is around 5Mm 34. A receptacle according to any one of clains 29
t o 33 wheweiwimsigost raw i ncl udes a neasure of probioti ecoamosidi«sn havi ng
a predeterm ned dose of probiotc. 35. A receptacle according to
any one of clains 29 to 34 wherein said straw is 10Ohernetically sealed in a
wrapper. 36. A container containing a pro®iotic conposition according to
any one of clainms 1 to 25 or 28, wherein said container is hernetically
seal ed. 37. Axoat ﬁbé}ﬁécl@&@ﬂfrdﬁlggot@alﬁi 30 Rhafein \ehidr @b hadiaheporllficietlat S a
di sposabl e sachet . 38. A.container according to claim37, wherein

sai d contai ner i fOPUEEon theiniipd dameteinfsaidgabebaingbuieen smmhand Hyua.

pr edet er mi ned dose of probiotc.
32. A receptacle according to claim 31 wherein the internal diameter of said tube is

around 8mm.

5 33. A receptacle according to claim 31 wherein the internal diameter of said tube is

around S5mm.

34. A receptacle according to any one of claims 29 to 33 wherein said straw includes

a measure of probiotic composition having a predetermined dose of probiotc.

35. A receptacle according to any one of claims 29 to 34 wherein said straw is

10 hermetically sealed in a wrapper.

36. A container containing a probiotic composition according to any one of claims 1

to 25 or 28, wherein said container is hermetically sealed.
37. A container according to claim 36, wherein said container is a disposable sachet.

38. A container according to claim 37, wherein said container includes a measure of

15 probiotic composition having a predetermined dose of probiotc.



