WO 2011/ 157531PCT/ EP2011/ 058742 1 DI SPENSI NG CONTAI NER FOR PROBI OTI CS 5
Field of the invention The present invention generally relates to the field
of 10 di swensimg7sont ai ners for probiotics. Mre particecampyiiobs4pr esent
invention relates to a dispensing contai ner having enhanced pl uggi ng neans
for enabling the storage and rel ease of a non-honbgeneous conposition
conprising probiotics. 15 Background of the invention Probiotic

m cr o- or gani snsarem cr o-organi sns which beneficially affect a host by
inmproving its intestinal mcrobial balance (Fuller, R 1989; /. Applied
Bacteriol ogy, 20 66: 365-378). According to the currently adopted
definition by FAO WHO, probiotics are: "Live mcroorgani snms whi ch when

adm ni stered in adequate 0 e it on the host".
O'ten probiotic mcro-or giﬁéﬁﬁw%ﬁéﬁ%&%’%ﬁgﬁ%ﬁ@% gani ¢ aci ds such
as lactic acid and acetic acid 25 which inhibit the growth of pathogenic
bacteria such as

5
Field of the invention

The present invention generally relates to the field of
10 dispensing containers for probiotics. More particularly, the
present invention relates to a dispensing container having
enhanced plugging means for enabling the storage and release

of a non-homogeneous composition comprising probiotics.
15 Background of the invention

Probiotic micro-organisms are micro-organisms which
beneficially affect a host by improving its intestinal
microbial balance (Fuller, R; 1989; /. Applied Bacteriology,
20 66: 365-378). According to the currently adopted definition
by FAO/WHO, probiotics are: "Live microorganisms which when
administered in adequate amounts confer a health benefit on
the host". Often probiotic micro-organisms (“probiotics”)
produce organic acids such as lactic acid and acetic acid
25 which 4dinhibit the growth of pathogenic bacteria such as
Clostridium perfringens and Helicobacter pylori.
Consequently, probiotic bacteria are believed to be useful
in the treatment and prevention of conditions caused by
pathogenic bacteria. Further, probiotic micro-organisms are
30 believed to inhibit the growth and activity of putrefying

bacteria and hence the production of toxic amine compounds.



Clostridiumperfringens and Helicobacter pylori. Consequently, probiotic
bacteria are believed to be useful in the treatnent and prevention of
condi t i orsOcauss@s3by pat hogeni ¢ bacteria. Further, probiPOTiIEP2011/058742
m cro-organisns are 30 believed to inhibit the growh and activity of
putrefying bacteria and hence the production of toxic am ne conpounds. WO
2011/ 157531PCT/ EP2011/ 058742 2 It is also believed that probiotic bacteria
activate the inmune function of the host. A very inportant field of
application of probiotic bacteria 5 is the field of infant formnul as.
Typi cal represeatiatd vesl Déved obhati gsobn otthics Hd ed«k s eadatthceachd
produci ng, bacterja, such as _e.g robiotic Bifidobacteriumlactis, BIFIDUS
BL. I n {meﬁﬁléHDQ%ﬁpn §§V§E§|h88§SIbI|ItIeS are known to prOV|de 10 a
probiotic conposition to the end user respectively the infant. A very
comon way is to adm x powdered probiotics into infant formula in powdered
form Se r%ﬁrYrﬁ@ﬁﬁrﬁﬂﬂFfﬁﬂqkﬁvoﬁi?ﬂﬂi#Qﬂﬁﬁﬂna§fb@#ﬁ&lmtﬁ§ PRSBEEtRC
m Cr ooy A sife. thaly d b4 o £ s pLiNeipl e Ans CommnbiAldy Aualaple; for
exanple the BIO NAN fornula (Nestle SA). However, when offering the infant
f or mul a amdbl het jprobirottihgs Z@eééparatéhytl@.QCl@Q@quwﬂﬂqgrhﬂcuemla,nlxed
state, therqls a otentb@lO@rob . 8Ebgh§euser of.. 0 # % not in the
pr oper dosage nﬁ&lﬁb he probi t1¢e8 the i ntant Tornu a a % havi ng
reconstituted the infant formul a, mhich usually will be presented in dry
form (powder, tablet). A :
In the prior art, several possibilities are known to provide
10 a probiotic composition to the end user respectively the

infant.

A very common way is to admix powdered probiotics into
infant formula in powdered form. Several infant and follow-
15 up formulas containing probiotic microorganisms that follow
this principle are commercially available; for example the

BIO NAN formula (Nestle SA).

However, when offering the infant formula and the probiotics
20 separately, i.e. especially not in a mixed state, there's a
potential problem of the user not, or at least not in the
proper dosage, admixing the probiotics to the infant formula
after having reconstituted the infant formula, which usually

will be presented in dry form (powder, tablet).

25
Therefore, another approach is to provide a single-use or
monodose packaging that contains a predefined amount of
probiotics mixed in an appropriate solution such as e.g. an
oily matrix.

30

Accordingly, a user can be prevented from admixing a wrong



25 Therefore, another approach is to provide a single-use or nonodose
packagi ng that contains a predefined anmount of probiotics mxed in an
appropri awe 20l/13ri3en such as e.g. an oily matrix. 30 \WBCT/EP2011/058742

2011/ 157531PCT/ EP2011/ 058742 3 or at Beast not a proper dosage of
probiotics to the infant formula. However, a drawback of this approach is
that probiotics 5 contained in a viscous carrier such as e.g. an oily
matrix are generally prone to sedinentation and will thus forma

non- honogeneous sol ution within the packagi ng. Hence, during the serving of
t he sol utéomisediamntsotofa thegohicaides & e ddakelty dso the thet hhekedtw t hi n
t he packagi ng and thus, the 10 full release of all probiotics contained
Wt hin the’ 'gi ng during the serving process cannot be assured.
Accordingly, it is desired to provide a packaging that enables the ful

rel ease of all probiotics contained in the 15 solution in order to provide
the corr etV aBse of2 pHobi e FEs Ctfo el ©i apersedf riom tihet padeadiotg cdur i ng

the s rVi£@h£§%ﬁfﬁsinC§9v599&@s39g£9§89 EﬁCHVQECQUS.tQh5o9ﬁ9bh9%kﬁ§ to

provi de 20 so i zation agents or stabilizers to ensure a”honobgenous
sol uti on aw¢ hienehel prickagihag teusk dillmatn telta cey gand ivjjul d ©ruyi Seousacarri er

can then be fully expelled- during the.servin f the c osi ti.on..
. TR 1qyLing, b b, S o COMRRL L :
AccordlngTﬁe no sediment s or o |Hlpa%?|c?% Bf probiotic W'l I” be"™ t hhel d
during sethd nge2bidg o tdtee packagiong.sediments of the probiotics are
likely to be withheld within the packaging and thus, the
10 full release of all probiotics contained within the

packaging during the serving process cannot be assured.

Accordingly, it 1s desired to provide a packaging that
enables the full release of all probiotics contained in the
15 solution in order to provide the correct dose of probiotics
to be dispensed from the packaging during the serving

process.

One known approach to overcome this problem 1is to provide
20 solubilization agents or stabilizers to ensure a homogenous
solution within the packaging such that the e.g. liquid or
viscous carrier can then be fully expelled during the
serving of the composition. Accordingly, no sediments or
solid particles of probiotic will be withheld during serving

25 from the packaging.

However, for delicate, regulated compositions such as infant
formula, it 1s desired to omit any additional components
such as stabilizers, emulsifiers or gelling agents which may

300 have a negative influence on the consumer’s health.



However, for delicate, regulated conpositions such as infant fornula, it is
desired to omt any additional conponents such as stabilizers, enulsifiers
or gelli nyoagantsssamhi ch may 30 have a negative i nfl uenceCorEpredig/osgyasuner’ s
heal th. WD 2011/ 157531PCT/ EP2011/ 058¥42 4 Therefore, an inproved packagi ng
contai ner is sought-after which enables the storage and the enhanced

rel ease of a predefined anount of a non-honbgeneous sol ution contai ning
probi otics. The present invention seeks to address the above-descri bed
probl enms. The invention also ains at other objects and particularly the

sol uti on mieotheteprobl enprasewd bhcappeay bﬂnth&néesﬁsO%oh@&tpbésemt

descri ption, ijec% and unnarg of the inventio $ first aspegt t he
present iAVERE GRPEIERt % o° RO 9FeAditng onfa ﬁ@?e o A GOBIGti€ in a

vi scous ofrdddiifledSamdtihters hheiProbinelice chbavi rg1athicahebnspeeiihiyc wei ght
than the viscous or liquid carrier, wherein the container conprises a
reservoi refRiHoldi-ng the carrier and a di spensing head being in fluid
connegtion with the reservoir, the dispensing head conprising at |east one
20 outlet, wherein the concentration of the probiotic decreases fromthe
out | et ome@epd¢s©@hsingehéadnt@aakdsta battremspditel b ofe-tdss arededvoi r .
Accordin t(££he |n¥ﬁnt|on ead +t.0s feed S|nglqj¥%rve 254¥NII08 of a

nverl %
non- honogeneous sol Ut on of pro o |c 9s prOV| e SoPution contalnlng

a predef i preck a1 yof tipr obd Dit en cah bhusr bpreaséhy adnmwnilst epeeatro a user

or can be mxed with %rtlon of igfant f or mul a.
in the rest o e present description.

10

Object and summary of the invention

In a first aspect, the present invention relates to a
dispensing container for a probiotic in a viscous or liquid
15 carrier, the probiotic having a higher specific weight than
the viscous or liquid carrier, wherein the container
comprises a reservolir for holding the carrier and a
dispensing head Dbeing in fluid connection with the
reservoir, the dispensing head comprising at least one
20 outlet, wherein the concentration of the probiotic decreases
from the outlet of the dispensing head towards a bottom

portion of the reservoir.

According to the invention, a ready-to-feed single-serve
25 portion of a non-homogeneous solution of probiotic is
provided. The solution containing a predefined amount of
probiotics can thus be easily administered to a user or can

be mixed with a portion of infant formula.



WO 2011/ 157531PCT/ EP2011/ 058742 5 As used herein, the term"specific

wei ght" (also known as the unit weight) relates to the weight per unit

vol ume ofwe 2narerizal . 5 The term "concentration” rel at eRCTEPRII/05ETHAL | Ve
amount of a given substance containedSwithin a solution or in a particular
vol ume of space. The term "user" neans a subject who receives the
conposition 10 contained in the dispensing container. The contents of the
di spensi ng contai ner can be adm ni stered by the user or by another person
such as e.g. a parent or a caregiver. According to the present invention,

t he concemi rateanhetethe Iheprehinottosedint idhersyiFCoOUs (O sbi gubdncakrier is
hi ghest at. the outl et of the di spensi head and decreases fromthe outl et
of the di'spensity Wﬁ)ovﬁ]&teﬁpr@ ath]ge\/éﬁ}glh&v\/é}reraPP&ﬁgé@l%‘?t 8h forti on
of the regeranoidy,. al though the specific weight of the probiotics |ies above
the specific 20 weight of the carrier. Hence, an inverted concentration of
the probiotic particles within the liquid carrier is provided. Due to the
provi & onpel &4 ShgonceaLrabhon of tbe 25 problotdc Al dharoutleet of the
di spensing container It can be effectively ensured that duri ng a di spensing
process nbsveof thesseln e probitcticepartithes aresexpéldied Promit he

cont ai ner éipd. Ihus Vv(\)n'ltuhréoloc%i g%aggspecti vely retaining of probiotics

parti cl espvm% i the container ean be mnimzed. WO

2011/ 157531PCT/ EP2011/ 058742 6 Accordi ngly, even though a non- honogenous
solution is present within the con%ai ner, the ejectio roperties of the
cont ai ner  thdredi ert3€T 't HEAEqdi §UB° STF sBdusT Tar Tt THE Prob6t i ¢
parti@ esgo@f £ieohancedhe | BippehkChlakonBa VieEY. STRECHS AL naYOUAL ok

probi otics can be adm nistered to the user or to a receiving vessel in
order to PESREKEE N IH BT aan fot mAal whitered thetBaneserner PHe use of
addi ti onal , coponents, suchas sstahi | hzgLse, €Ml si fiars, Qf.9el Iing agents is
prevented. It 1s to be noted that "such an inproved 10 di spensi hg accuracy
is particularly inportant when the user is a child or infant.

According to the present invention, the concentration of the
15 probiotics in the viscous or liguid carrier is highest at
the outlet of the dispensing head and decreases from the
outlet of the dispensing head towards a relatively lower
arranged bottom portion of the reservoir, although the
specific weight of the probiotics lies above the specific
20 weight of the carrier. Hence, an inverted concentration of
the probiotic particles within the 1liguid carrier is

provided.

Due to the provision of a high concentration of the
25 probiotic at the outlet of the dispensing container it can
be effectively ensured that during a dispensing process most
of the solid probiotic particles are expelled from the
container and thus, withholding respectively retaining of

probiotics particles within the container can be minimized.

30



The concentration of the probiotic arranged at the outlet of the dispensing
head is preferably 3 to 10 tinmes the 15 concentration of the probiotic

cont ai nedwpreotihes733iqui d reservoir of the contai ner. ExampraEP2af/ossrst abl e
probi otic mcro-organi snms include yeasts such as Saccharonyces,

Debar omyces, Candida, Pichia 20 and Torul opsis, noulds such as Aspergillus,
Rhi zopus, Micor, and Penicilliumand Torul opsis and bacteria such as the
genera Bifidobacterium Bacteroides, Costridium Fusobacterium

Mel i ssococcus, Propioni bacterium Streptococcus, Enterococcus, Lactococcus,
St aphyl ocoeeus,d i25g Pept ast¢ epateacits, aBacirdldhsiogRediuecoceus,t ivhecr agoccus,
Leuconost oc, Wi ssella, Aer ococcus Oenococcus and Lact obaci || us. SpeC| f| C
exanpl es RFE Lt b1 IBE GBiFo PR TREERE: of Yant SHE" Bk PISRT o mp Lél

cerevi seagnBagidd usGeagehars, tBacikbusql ehentdardr &rBagl Ialn@s teubtilis,
WO 2011/ 157531PCT/ EP2011/ 058742 7 Ent erococcusfaecalis, Lactobacillus

aci dophi IREQPIGCt DbRRT FIa5c @ | AERt a1 UE ) Chet bBadiddtis dase] %uH@EY casei,
Lact obaci || us. gasel  Shi ¢ Ofo% &ché Cdé '&'% n CWEVal Ys;n Lachobaci Ll y

del brucki | subsp. lactis, Lactobaci us 5 farcimnus, Lact obaC| | | us
gasseri, lLa@t ocblacWI@sreh@ebvetn@u‘sesmtt @ba@rﬁbnstpohﬁsmmxed wachobaci | | us
reuteri, Igcbaézl I ldléls I harInos%s gLact obaﬁlll I us, GG) Lacft | I I us lsake
Lact ococcus Tacti's, cr'ocdoccls Vari ans edr ococcus aci dlal act| i

Pedi OCOCC@Smthb@i&CeuSQhPE@JI eaeaciusi 25riQ aciuid Attt eeis, oRedje)I:DEﬁgS

hal ophi | us, Streptococcusfaecalis, Streptococcus ther hi | us,

St aphyl ocHERUS® et r?dfsel)’sentgﬁd éFabﬁyFBc}B cULtXY | o¥ts. S Pr dBiPsEVEbact eri a
nmay b usedspdveind nacdivated Prpdead oy avgn el esent tas tisagnents
such as DNA or cell wall materials. In other words, the quantity of

bact eri a hizHhhe 18 mitanéontains is expressed in ternms of the equival ent
colony formng units of bacteria irrespective of whether they are conpetely
or partly, live, inactivated, dead or 20 fragnented. The probiotic

bact eri al Tlst rainrcardyraie cany fl 4bki prabidtic arranged at the outlet of

the dispensing head is preferably 3 to 10 times the
15 concentration of the probiotic contained in the liquid

reservolir of the container.

Examples of suitable probiotic micro-organisms include
yeasts such as Saccharomyces, Debaromyces, Candida, Pichia
20  and Torulopsis, moulds such as Aspergillus, Rhizopus, Mucor,
and Penicillium and Torulopsis and bacteria such as the
genera Bifidobacterium, Bacteroides, Clostridium,
Fusobacterium, Melissococcus, Propionibacterium,
Streptococcus, Enterococcus, Lactococcus, Staphylococcus,
25 Peptostrepococcus, Bacillus, Pediococcus, Micrococcus,

Leuconostoc, Weissella, Aerococcus, Oenococcus and

Lactobacillus. Specific examples of suitable probiotic
micro-organisms are: Saccharomyces cereviseae, Bacillus
coagulans, Bacillus licheniformis, Bacillus subtilis,

30 Bifidobacterium bifidum, Bifidobacterium infantis,

Bifidobacterium longum, Enterococcus faecium,



bacteria or Bifidobacteria with established probiotic characteristics. The
probiotic of the invention nmay be any 25 probiotic bacteria or probiotic

m cr oor gamo2mirsai3thave been or can be origi nated, foun@CTEPRITAOEST2 Or
isolated in mlk upon excretion, preférably in human breast m | k. Suitable
probiotic lactic acid bacteria include Lactobacillus rhamosus ATCC 53103
obtainable inter alia fromValio Oy of 30 Finland under the trade mark LGG
Lact obaci | | us rhamosus CGMCC 1. 3724, Lact obaci | | usreuteri ATCC 55730 and
WO 2011/ 157531PCT/ EP2011/ 058742 8 Lactobacillus reuteri DSM 17938

obt ai nabl enfreom Bioagat a8,f d@ectadbagi, | l1uscterv@eatium VRl HO3 dangh Laat ©paci | | us
paracasei_ CNCM 1-. 216, Lact obaci | | us johnsq&%i CNCM 1- 1225, Lac%obacillus
Hel vet i cas® - . BT doHCtEr untBr v & 153885, °SUPSP-

Bi f i dobact£sd um 1l ongisa GNGMl-2618. ssuiiabl, e rprebieidia 18if idehacter i a
strainsinclude Bifidobacterium|ongum ATCC BAA-999 sold by Mrinaga M|k
| ndust ry &cteRacbiug afbe it t HeP P ade® Hark BBE3BPahel 1028t £iiPn of

Bi fi dabacteriympreve 2ol by Paai ?89 updery t he g1 ade Jmrf 180103, 5t he
strain of Bifidobacteriumbreve sofd %y Mbrinaga under the trade mark M 16V

and the steaitobf Bitildobadterhambr éve Bolcd by aimstiltus Rosebk y(lal | enand)
under they Lrade Tmnk, RO070. A, par ticdl anlyc preteraed 15,81 0Ldabacteri um

strain is B acteriumlactis icC & -obtained fromthe
Chri st i ansdansenaConpanyuof 1Denmay kK Minderothest vade amar, k HBli2.cohcmisxt ur e of

suitable probiotic lactic acid bacteria and Bi fi dobacteria nay be _used. 20
The vol ureS ot 14 reger voF 18?O?ﬂ%scoﬁFﬁFﬁ@FcﬁPéfera%ﬁ%l??%%? tm@gn 0.2 to

S m ,1omorec prefeiabliy, belweescBud a8RUogh M us Ther Mdscits: Qfs fadeqdind sgarri er
preferablg cont ai ns bet ween .
treptococcus thermophilus, Staphylococcus carnosus, and

Staphylococcus xylosus.

The probiotic bacteria may be used live, inactivated or dead
15 or even be present as fragments such as DNA or cell wall
materials. In other words, the quantity of bacteria which
the formula contains is expressed in terms of the equivalent
colony forming units of bacteria irrespective of whether
they are competely or partly, live, inactivated, dead or

20 fragmented.

The probiotic bacterial strain may be any lactic acid
bacteria or Bifidobacteria with established ©probiotic
characteristics. The probiotic of the invention may be any
25 probiotic bacteria or probiotic microorganism that have been
or can be originated, found, extracted or isolated in milk
upon excretion, preferably in human breast milk. Suitable
probiotic lactic acid bacteria include Lactobacillus
rhamnosus ATCC 53103 obtainable inter alia from Valio Oy of
30 Finland under the trade mark LGG, Lactobacillus rhamnosus

CGMCC 1.3724, Lactobacillus reuteri ATCC 55730 and



25 10e4 and 10ell, preferably between 10e7 and 10e9 CFUs (Col ony form ng
Units) of probiotic. It is to be understood that for a relative | ower

probi ot i cwbaad/rsesspecti vely a | ower anmount of CFUs of pirolbiereéia/osg7ahi n t he
viscous or liquid carrier a relative Bigher centrifugation time and/or 30 a
hi gher centrifugation speed may be required to i nduce an efficient
aggregation of the probiotic particles. W 2011/157531PCT/ EP2011/ 058742 9
The viscous or liquid carrier is preferably an oily matrix which can 10 be
made e.g. fromdry glycerides. Preferably, the oily matrix conprises nedi um
chai ns trigttyslesd desus M) teMr emrerl, 7 he obky imatbiliex fmym asiwghlaconpri se
sugars. It is 5 to be understood that the carrier can he any of a c¢lear
liquid, a*PastECHUFensitair™ feful'silort,” it o- e &, &ny c6eREr
material hawing the ggher aladd @y charact erictises iof  adnicgui d.1-10265n a
preferred enbodi nent, the dispensing container is nmade of an integral

pl astic praeelarheretsy, el tdormsai B! carnt b madd fdobmcacrheRmeprast i ¢ or

ther mysetpqk ieys dy  BBaNs -k hLow,foh dhng, Hi@ferablys the used polymer is
one that can be extruded such as for exanple, polyethylene, 15

pol ypr opyl ene, ethyl vinyl alcohol copolynmer, cyclic olefin copolyner,

cyelic ol efin pohvmer, obiquid crystaly polwier, (ool yethyl ene terephthal ate
or a mxture of any o Hese. ThHe materral of the di'spensi ng ‘container is
pr ef er abl y1i 20 drartsparnent 1 @rgunt anstocenr-9A6cardiangby, Mbhénager Miam

deternineIt e anmount and/ or {he condition of the ingred'ent§3%jth%n t he
reservoi rI" Wbt Eover?: durd ng® t heP R S pendt hgt pF oce’€S TAEXUEEP 38antd&t er ni ne

whet hier therd uh | oanpumt debatheringr gdeeat soud M thei sesenvekr has been
expelled from25 the dlsgen5|ng container. The at | east one outlet of the
cont ai nert¥3dprerekabPylarr Bhgedtatia aifsEal ichbast ctrendrspERsisrg thead,

opposite 10 @,pERxLARl eRd of,d he dispensing_head bhat s coppegted to 30
the liquid reservoir of the dispensing contalner.
Bifidobacterium breve sold by Institut Rosell (Lallemand)

under the trade mark R0070. A particularly preferred
15 Bifidobacterium strain is Bifidobacterium lactis CNCM I-3446
which may be obtained from the Christian Hansen Company of
Denmark under the trade mark Bbl2. A mixture of suitable
probiotic lactic acid bacteria and Bifidobacteria may be
used.
20
The volume of the reservoir of the container preferably lies

between 0.2 to 5 ml, more preferably between 0.5 and 3 ml.

The viscous or liquid carrier preferably contains between
25 10e4 and 10ell, preferably between 10e7 and 10e9 CFUs
(Colony forming Units) of probiotic. It is to be understood
that for a relative lower probiotic load respectively a
lower amount of CFUs of probiotic within the wviscous or
liquid carrier a relative higher centrifugation time and/or
30 a higher centrifugation speed may be required to induce an

efficient aggregation of the probiotic particles.



WO 2011/ 157531PCT/ EP2011/ 058742 10 The di aneter of the at |east one outl et
of the container preferably Iies between 0.5 mMmmand 5 mm nost preferably
bet ween Iwomand731mm 5 The di spensing head of the contairmEePeoimays7as wel |
conprise nore than one outlet to further enhance the di spensing properties
of the container. Thereby, the cross sectional shape and/or the geonetric
formof the different outlets may vary for each of the outlets. The outlets
may for exanple be 10 funnel or channel -shaped. Preferably, the different
outlets are arranged at the dispensing head at a position opposite to a

bot t om porii¢ oni ®fotiheoti guyditieservoer 0 phefeoabainen. ol3yl maarpkef erred

enbodi nent, . an aggr ted rtion of prohiotic particles is present at the
at | east ‘Ghe’ u?%%t?g?bfh@ggﬁn?a?neF?OThgr%oﬁﬁ?&ﬁréﬁeﬁroﬁpﬁieE Pticles is
pref erabl yha sedj mentatd eBngakecwhinehihg ks anged- 1o idal meTpl.ug the
at | east one outlet of the dispensing 20 head. Accordingly, a plug of

probi ot i MRV eSS CarvaRgéd 1t "rEsPRCYF YRl O bSEE tBAHE -atlt édst one

out ets of ¢ § heoCankALNad o ohder (ke daserof folhepeonta) ner .o Hence, | eaking
of the ingredients fromthe container can be effectivel’'y prevented. 25 The

sedi nent atiwnitake prespect isvelpensheompl ugnwis ppobi otrcopantiieliies,cam be

arranged at the at Iegg%ioge outlettg neans qufpntriuﬂggtion f.qr._exanpl e.
e

The arrarigefrent "of the Sedi mentaf ol caké imay as wel I Be ‘obt ai ied By

forcing the BAijpraki.otic to sedinment at the at | east one outlet due to an
internedi ate storage orientation of the dispensing container WO
2011/ 157531PCT/ EP2011/ 058742 11 with the outlet being held at a | ower

posi tigon 1€l atpNerdor dderd ulingAteSs emeoidi sPeriher € eindianele rf as aapeedef i ned
peri od Ofoélgf'integral plastic piece. Thereby, the container can be
made from a thermoplastic or thermoset polymer by means of
blow molding. Preferably, the used polymer is one that can
be extruded such as for example, polyethylene,
15 polypropylene, ethyl vinyl alcohol copolymer, cyclic olefin
copolymer, cyclic olefin polymer, liquid crystal polymer,

polyethylene terephthalate or a mixture of any of these.

The material of the dispensing container is preferably
20 transparent or translucent. Accordingly, the user can
determine the amount and/or the condition of the ingredients
within the reservoir. Moreover, during the dispensing
process, the user can determine whether the full amount of
the ingredients within the reservoir has been expelled from

25 the dispensing container.

The at least one outlet of the container is preferably
arranged at a distal end of the dispensing head, opposite to
a proximal end of the dispensing head that is connected to

30 the liquid reservoir of the dispensing container.



5 Due to the centrifugation respectively sedinentation process that is
preferably carried out directly after filling the probiotic into the

cont ai nerwbagetf13es31wi th the liquid or viscous carrier, &RCItERRII@/0887TAANgEeNENt
of the aggregated portion of probioti® at the outlet of the dispensing head
is 10 obtained. As an alternative, the dispensing container may as well be
arranged in an external secondary packagi ng which is preferably arranged to
cl ose off and/or to seal the at |east 15 one outlet of the container during
normal storage of the secondary packagi ng. Thereby, the dispensing
cont ai nerths @t ehecabkl yprsuppordedlbysthensecondatsty packagi agnupshde down,

i.e. with the at | east one outlet being arranged at a | ower position
conpar ed Q%ﬁf%%a?iﬁu He?eQ%FW%?P,C?% Bef ™ 0"Bnh3REE EHE TSEGPTENt ati on

process ofctheProhioting when .t he di spensing container is supported by the
secondary packaging. In order to facilitate the sedinentation of the
probiotic in the container, the secondary packagi ng preferably conprises

ori entsat | pe MeaDSe bah CRRNLE o 125 LOIIAGle PARI L1 201 501 of cLAB-rsgEONdary
packagi ng and thus, prévent the user fromstoring the secondary packagi ng

i n anot herorhahhiehe desi pedlert et af i bhheThe rdrd ept at hen disarnsn fayJbe a

speci fic shape .of the_.secaondary packagi such as,_for _exanmpl e.a caonical or
Uriangul &7 Shape.2 300" Wb 20111 1Era5tp 1/ 088745713 t 16 prioBrati ¢ may
vary depesigesd aomdtdre t$pecicbine tkinhdfotmps dbitlot | €1 Ttoataaitheditilr tishewalyi qui d or

vi scous carrier. Thereby, sone of the ove outlined exanples of suitable
L ob ot it A Prir e BPEIEF Bt TRedSWONT R TG sHodh S ogEGr B
dependent rgmmd heir Spesidli-ghsyehaceppeopesbi s and/ Of r sachat iRf 1RLEpPerti es.

In a preferred enbodi ment, after successful sedinentation of the probiotic,
the conce? atT oMot the probfotPenat"¥hbea0 dht PePO6ftERE 8PEPEASPNg head

I's essentyal by N0t caff ected by, t Re orj gntati@nyof, & he dispensicng. gant ai ner
Hence, the aggregated portion of the probiotic is arranged to be held in a
st abl e posdtioment. the outlet of the dispensing head in order to provide a

stabl e plug of the dispensing container,

15 In a preferred embodiment, an aggregated portion of
probiotic particles is present at the at least one outlet of
the container. The portion of probiotic particles is
preferably a sedimentation cake which 1is arranged to
essentially plug the at least one outlet of the dispensing

20  head. Accordingly, a plug of probiotic particles is arranged
at respectively close to the at least one outlet of the
container in order to close-off the container. Hence,
leaking of the ingredients from the container can be
effectively prevented.

25
The sedimentation cake respectively the plug of probiotic
particles can be arranged at the at least one outlet by
means of centrifugation for example. The arrangement of the
sedimentation cake may as well be obtained by forcing the

30 probiotic to sediment at the at least one outlet due to an

intermediate storage orientation of the dispensing container



15 irrespectively of the container's orientation. The container is
preferably a squeezabl e single-use container. Thereby, the liquid reservoir
i s preferablzgtiasrsmged wi t hin a squeezabl e mai n body of pCiEPecanss7aer. 20
As used herein, the term "squeezabl e"11i s understood to nean that the
reservoir can be defornmed or crushed with a resulting reduction in vol une
by squeezing the reservoir e.g. between the thunb and a finger of a user's
hand. 25 Thus, when squeezing the reservoir of the container, a pressure is
exerted onto the ingredients within the liquid reservoir, which thus exert
a force directede foonméhebeénsgdecdfi dheacoatraknpostonandsetlhe iext eni or

t hereof. Accordingly, 30 a pressing force is exerted onto th regat ed
portion ot'rphf)r Bﬁb]t%d\c/ partféres &J{]a%%dcaPtPH@%ﬁtf%F of ptrf?éfec]gﬁ‘?ﬁsner WO
2011/ 15753PFJd ER2QL%K(058742 13 such that the aggregated probiotic

particles are flushed out fromthe container outlet and are thus nmade to
| eave the container first. Then, as the outlet of the container is not

pl ugged by, d he, nﬁf?ebicf%tdtcri%@ait%ﬁsétée%eéeﬁggfyO%&@Aérpé&tqo%r 2 oteSEoUs

carrier is dispensed fromthe outl y nmeans squeezi ng the contai ner.
| n anot hethpf ef erpedfembbdivnmentrr itcide coontchi mert tonpfisesfalbiegkabke sea

arranged af fhe al Least 9ne OuH &1,0f EN8etner with the 1iquid or

viscous carrier, a stable arrangement of the aggregated
portion of probiotic at the outlet of the dispensing head is

10 obtained.

As an alternative, the dispensing container may as well be
arranged in an external secondary packaging which is
preferably arranged to close off and/or to seal the at least
15 one outlet of the container during normal storage of the
secondary packaging. Thereby, the dispensing container is
preferably supported by the secondary packaging upside down,
i.e. with the at least one outlet being arranged at a lower
position compared to the liquid reservoir, in order to
20 enhance the sedimentation process of the probiotic when the
dispensing container is supported by the secondary
packaging. In order to facilitate the sedimentation of the
probiotic in the container, the secondary packaging
preferably comprises orientation means that enable the
25 correct positioning of the secondary packaging and thus,
prevent the user from storing the secondary packaging in
another than the desired orientation. The orientation means
may be a specific shape of the secondary packaging such as
for example a conical or triangular shape.
30

It is to be understood that the sedimentation properties of



10 di spensing head. Thereby, the breakable seal is preferably connected to
opening neans in order to enable a user to easily break respectively open

t he seal woadotihizs3epen the outl et of the di spensing conrarmPr011058742
Accordi ngly, effective sealing of thel2container is obtained. Mreover, an
additional closure of the container is provided and thus, |eaking of the
contai ner can be prevented even before the sedi nentation process
respectively if the sedinentation of the probiotic at the outlet of the 20
di spensing head is not yet conpleted. The opening neans are preferably a
tip portitoie oprdbeocant angerracgnneéspeddeatt be hmheakald e Seal kidhebeby, the
tip portion js preferably.designed for gripping between a thunb 25 and a
finger ofpﬁph§8FF‘3ﬁ3%PB¥éF§Pr é%%%diﬂbﬁ?gdtH%Eod@ﬁﬁﬁﬁ“ﬁeéﬁ§réﬁé'designed
to be twisieddy tbhendserr ther abyvehearding deespeatd me yobr eakingithe seal
WD 2011/ 157531PCT/ EP2011/ 058742 14 I n a preferred enbodi nent, the

di spensi ng Hehdt EBRPFAEeSNAELE B AY tfedrist desiyne  osuppbt PRt RE2Pr obi oti ¢
at the di spensi ng deadand/ obn! henoutl elp o 1he capt@lder p3Reeatdi ngly,
the desired position of the probiotic particles wthin the di spensing

cont ai neraxdirhessaffedcony glrppensaeed even if the container is subjected to
external influences such as e.g. vibrations during transportation thereof.
10 The retaining nmeans is preferably a geonetrical obstacle formed integral
Wi th the th spensi g readrdod/ioentheaktgui sueeses ol rsediherrtettdion g neans
may as well be a dim.nutign of the cross 15 sectional area. of the outlet of
t he dispeﬁ%?n@rﬂgéaﬁlfheﬁgﬁ?,c%P%?%?ﬁﬁF?Bﬁ Of e oI Sktti dhaF&rea may
as weld hbeupresent det weepchlendi spensi Bgeheas: and ¢ heod iguicd teaservoi r of
the container. 20 Accordingly, sedinented particles which are arranged at

t he out | etn®f OFRENEAHtIEThe? T aFBenBle gl Y9 t 80 AHREFE TonttE R B | RRET
surface ofqd e, ould eo At 0rok hendi spenshngchead, of hheqcont gkngeiand thus,

a stable positioning of the sedinented particles is obtained.
in a stable position at the outlet of the dispensing head in

order to provide a stable plug of the dispensing container,

15 irrespectively of the container’s orientation.

The container is preferably a squeezable single-use
container. Thereby, the liguid reservoir is preferably

arranged within a squeezable main body of the container.

20
As used herein, the term “squeezable” 1s understood to mean
that the reservoir can be deformed or crushed with a
resulting reduction in volume by sgueezing the reservoir
e.g. between the thumb and a finger of a user’s hand.

25

Thus, when sgueezing the reservoir of the container, a
pressure 1s exerted onto the ingredients within the liquid
reservoir, which thus exert a force directed from the inside
of the container towards the exterior thereof. Accordingly,
30 a pressing force is exerted onto the aggregated portion of

probiotic particles arranged at the outlet of the container



25 In another preferred enbodinent, the retaining neans is a grid arranged
at the outlet of the dispensing head. The retaining neans may as well be a
funnel arwengudsai3it he outl et respectively close to thePoutHPet1108878he
container. WD 2011/157531PCT/ EP2011/B58742 15 In a preferred enbodi nent,
the retaining means are preferably designed to be defornmed and/or
dislocated if pressure is applied into the container respectively the
liquid reservoir of the container, e.g. by squeezing the 5 container min
body. Accordingly, during a dispensing fromthe container, the retaining
means ar esweftabdred: ttheC enfgrichutedt probheot L ashanigi ©fed hergpridhisoicdc oparti cl es
arranged at the outlet of the container. 10 I%gjs t o, be understoog?that t he

C
ret ai ni ng" ANE Fay CA< MEI9T B3 Shed fi T Surf'dce e g or €AV EohtFng

appl i ed te@nimnersiswif acecaf tBetdbspenstngohead: and{oridie iguhbet of the
contai ner. Thereby, the coating preferably increases the adhesion forces
bet ween the§FThidt it parobérés caRdrthelds anelordfTadd ofl e ddicgpensi ng
head and/ofsthesouthet; Of theycontaingr ¢ Fur ther npfie.. ¢ he, Lhguhd gr viscous
carrier according to the present  invention may as well contain other
nut ri ent ssewede 207 ddief orongxamplre vitanm ns, prebiotics (oligossaccharides),
m nerals, trace elenents, etc.. Thereby, the sedinentation of the probiotic
wi thin the container respectively at the outlet of the container may 25
cont ri but en tandtiee presefyatéoncanddonehhe shabcbhtyietrt hembirgued ar
Vi scous carrier res ec&ively the |iquid contained within the cgnt%iner.

i? gﬁ@ the

Thus, for®esanpP cBRpArPb Pty the at least one outlet o
10 dispensing head. Thereby, the breakable seal 1is preferably

connected to opening means in order to enable a user to
easily break respectively open the seal and thus open the

outlet of the dispensing container.

15 Accordingly, effective sealing of the container is obtained.
Moreover, an additional closure of the container is provided
and thus, leaking of the container can be prevented even
before the sedimentation process respectively 1if the
sedimentation of the probiotic at the outlet of the

20 dispensing head is not yet completed.

The opening means are preferably a tip portion of the
container connected to the breakable seal. Thereby, the tip
portion is preferably designed for gripping between a thumb

25 and a finger of a user.

In a preferred embodiment, the opening means are designed to
be twisted by the user, thereby shearing respectively
breaking the seal.

30



between the liquid or viscous carrier and the contained probiotic nmay be
enhanced. In a further aspect, the present 30 invention relates to a nethod
for encl os0Onguizsmsm- honogeneous sol uti on of probiotic POTEPRIIIOERTS2 OF
l'iquid WD 2011/ 157531PCT/ EP2011/ 0587413 16 carrier within a di spensing
contai ner, the nethod conprising the steps of : filling the

non- honbgeneous solution in a reservoir of a dispensing container being
connected to a dispensing head of 5 the contai ner having at | east one
outlet, closing the at |east one outlet by nmeans of externally provided
seal i ng neans, prpfeggeng ehive dimd reast tope dldp@is byg spesd f icaldry ses
sedinentiqg t he, probiotic opposite to a botton159rtio of 10 thegﬁeservoir.

Accor di ng"$'o" the" priesent iivert Gh, “an° SPPEECi v ettt Of Lent osfig a
non- honogengusn Slditdeern eflapeebicati sutNed bf auhd @inndistous carrier is
provi ded, whereby a sedinmentation plug 15 of probiotic particles is
arranged at the at | east one outlet of the dispensing container. Thereby,

t he C%“_Cez!?é%@ﬁdi ©f, the prabiayi ﬁois§t§ﬁ§%fi€1?é |y dincreased at bhe
di spensi ng head of ‘the contai ner such that during dispensing of the
i ngredi entstfronthdedcomtas heg apthhohdingag0bef epfebiotvied ypansiickds wi t hin

the container i jnimzed. ILn a preferrqg nbodi nent %he ghugging of the
even 1 €. confginer 15 subjecteq Lo external, InflugHce
at | east one outl &t is obfained by a cent i ugation o he di spensi ng

such as e.g. vibrations during transportation thereof.

10 The retaining means is preferably a geometrical obstacle
formed integral with the dispensing head and/or the liquid

reservoir.

The retaining means may as well be a diminution of the cross
15 sectional area of the outlet of the dispensing head.
Thereby, a diminution of the cross sectional area may as
well be present between the dispensing head and the liquid

reservolir of the container.

20 Accordingly, sedimented particles which are arranged at the
outlet of the container are more likely to adhere onto the
inner surface of the outlet and/or the dispensing head of
the container and thus, a stable positioning of the
sedimented particles is obtained.

25
In another preferred embodiment, the retaining means is a
grid arranged at the outlet of the dispensing head. The
retaining means may as well be a funnel arranged at the
outlet respectively close to the outlet of the container.

30



contai ner. Thereby, the centrifugation is preferably carried 25 out
directly after filling of the container with the ingredients. The

cent ri f ugaiDi2on/i5833pr ef erably carried out for a predefi nedTtEpa®1pss7und of
about 30 to 120 seconds at a speed betiween 700 to 3500 RPM WO

2011/ 157531PCT/ EP2011/ 058742 17 outlet of the container in order to prevent
| eaking of the ingredients therefromduring the sedi nentati on process.
Thereby, the sealing neans is preferably an external plug provided to the
contai ner during sedinmentation. 5 In another preferred enbodi nent, plugging
of the outhet mayeds rwetd beohd aneed bytar i néenned atenstor ageaek t he

container after the filling process. Thereb the contajner is preferably
stored fo?r%gef]i?kﬁﬂ‘/ hSGF’énggi de® dg\ﬁn, J?f‘%m% \ﬁ“tdk{otrhegb%{%&lt%gi g
arranged gte Sl QN spOghpi LU I ehndlel Vehy td e nleirquirdspeser¥oiy ehet he

contai ner. Mreover, the specific sedinentation of the probiotic within the
cont ai nerl EfL 3 huSSeproggi /G ofha hecaFateast 6nd-olty efIU8eERYI adPRel | be

obt al ned by, AI{AN0IAG: 4 Nosont AEBBEATALN, L NG PULL L TackRgsdaynuatgs (N an
addi ti onal support packagi ng having external sealing nmeans deSigned to seal

t he out | ethdurdmigitreer ;s édicmertathongpneges saredeiorditry com trhibsite

enbodi nent, the ecifically directed sedinentation process .is.carried out
Wi he adit s Duar Adnsor tpatanr A TSuBR st Ch Barhentation cake
respecti vehtylgt wy ithecreattednat- .t he at | east one outlet of the container.
25 Brief description of the drawi ngs Further features, advantages and

obj ects of the present invention will becone apparent for the skilled

persom Whef is to be understood that the retaining means may as well
be a specific surface design or a coating applied to an

inner surface of the dispensing head and/or the outlet of

the container. Thereby, the coating preferably increases the
adhesion forces between the probiotic particles and the

15 inner surface of the dispensing head and/or the outlet of

the container.

Furthermore, the liquid or viscous carrier according to the
present invention may as well contain other nutrients such
20 as for example vitamins, prebiotics (oligossaccharides),

minerals, trace elements, etc..

Thereby, the sedimentation of the probiotic within the
container respectively at the outlet of the container may
25 contribute to the preservation and/or the stability of the
liquid or wviscous carrier respectively the liquid contained
within the container. Thus, for example, the compatibility
between the 1liquid or viscous carrier and the contained
probiotic may be enhanced. In a further aspect, the present
30 invention relates to a method for enclosing a non-

homogeneous solution of probiotic in a viscous or liquid



30 reading the follow ng detail ed description of enbodi ments of WO

2011/ 157531PCT/ EP2011/ 058742 18 the present invention, when taken in

conj unct iwo 20itf15733me 5 figures of the encl osed draw ngsPCFiER201a958Ws asi de
view of a preferred enbodi nent of theli spensing container according to the
present invention. Fig.lb shows a bottomview of a preferred enbodi nent 10
of t hedi spensi ng contai ner according to figure la. Fig.

carrier within a dispensing container, the method comprising
the steps of

- filling the non-homogeneous solution in a reservoir of a
dispensing container being connected to a dispensing head of

5 the container having at least one outlet,

- closing the at least one outlet by means of externally
provided sealing means,

- plugging the at least one outlet by specifically
sedimenting the probiotic opposite to a bottom portion of

10 the reservoir.

According to the present invention, an effective method of
enclosing a non-homogenous solution of probiotic in a liquid
or viscous carrier 1is provided, whereby a sedimentation plug
15 of probiotic particles is arranged at the at least one
outlet of the dispensing container. Thereby, the
concentration of the probiotic is specifically increased at
the dispensing head of the container such that during
dispensing of the ingredients from the container withholding

20 of probiotic particles within the container is minimized.

In a preferred embodiment, the plugging of the at least one
outlet is obtained by a centrifugation of the dispensing
container. Thereby, the centrifugation is preferably carried
25 out directly after filling of the container with the
ingredients. The centrifugation is preferably carried out
for a predefined time period of about 30 to 120 seconds at a

speed between 700 to 3500 RPM.

30 It is to be noted that the externally provided sealing means

may be any means suitable for an intermediate closing of the



2a shows anot herpreferred enbodi nent of the di spensing container according
to the present 15 invention before the sedinentation process. Fig.
2bshowst hwerthudismsmt of t hedi spensi ng cont ai ner accor di ngt eCrgre@2assert he
sedi nent ati on process. 20 Fig. 3a-Bc show preferred enbodi nents of the
di spensi ng head of the container according to the present invention.

outlet of the container in order to prevent leaking of the
ingredients therefrom during the sedimentation process.
Thereby, the sealing means is preferably an external plug

provided to the container during sedimentation.

In another preferred embodiment, plugging of the outlet may
as well be obtained by an intermediate storage of the
container after the filling process. Thereby, the container
is preferably stored for 5 to 24 hours upside down, i.e.
10 with the outlet being arranged at a lower position

relatively to the liquid reservoir of the container.

Moreover, the specific sedimentation of the probiotic within
the container and thus, plugging of the at least one outlet
15 may as well be obtained by arranging the container with the
outlet facing downwards in an additional support packaging
having external sealing means designed to seal the outlet

during the sedimentation process.

20 According to this embodiment, the specifically directed
sedimentation process 1i1s carried out within the additional
support packaging such that a sedimentation cake
respectively plug is created at the at least one outlet of
the container.

25

Brief description of the drawings

Further features, advantages and objects of the present
invention will become apparent for the skilled person when

30 reading the following detailed description of embodiments of



25 Fig. 4a-4c show preferred enbodi nents of the retaining neans of the
di spensi ng contai ner according to the present invention. Fig. 5shows
anot her pweferweassenbodi nrent of the 30 di spensing cont acm@EP2@eo687dt ng t o
the present WD 2011/157531PCT/ EP2011¥8058742 19 invention being arranged in
an additional support packaging. 5 Detailed description of enbodi nents
Figure la and I b show a side respectively a bottomview of a preferred
enbodi ment of the di spensing container 1 according to the present
i nvention. 10

the present invention, when taken in conjunction with the

figures of the enclosed drawings.

5 Fig. la shows a side view of a preferred embodiment
of the dispensing container according to the

present invention.

Fig. 1lb shows a bottom view of a preferred embodiment
10 of the dispensing container according to

figure la.

Fig. 2a shows another preferred embodiment of the
dispensing container according to the present

15 invention before the sedimentation process.

Fig. 2b shows the embodiment of the dispensing
container according to figure 2a after the

sedimentation process.

20
Fig. 3a - 3¢ show preferred embodiments of the
dispensing head of the container according to
the present invention.
25 Fig. 4a - 4c show preferred embodiments of the

retaining means of the dispensing container

according to the present invention.

Fig. 5 shows another preferred embodiment of the

30 dispensing container according to the present



The di spensing container 1 is preferably nade of a plastic material.

Ther eby,

transl ucewo 20n/13rs3¢r to enable a user to

the material of the container 1 is preferably transparent or

contai ner. 15 The di spensing containe® 1 conprises an essentially
cylindrical main body 4 that serves as a liquid reservoir holding a

predefi ned anmount of preferably non-honogeneous sol ution.
liquid reservoir preferably lies 20 between 0.2 to 5 m, nore preferably
between 0.5 and 3 m. It is to be understood that the main body nay be of
shapenwhhchoanabtes gstaaragegetl tihe dmgs edienteshaespecti vel y
25 The main body 4 conprises a bottom portion

any geonetrica
t he non- honbgeneous sol uti on.

la and a sidewal | porfPBRTFLPRAEFSLTAY a defined vol ume of the Iiquid

reservoir 4. At a portion opposite to the bottom portion |a,

reservoir 4 is connected to a dispensing head 5 of the container 1.

Ther eby,

the liquid reservoir 4 and the 30 dispensing head 5 are in fluid

connegt i ofle i TRANR A ilgtqWnd ogULALBd HEARS | C. Sai
enabl e a WO 2011/ 157531PCT/ EP2011/ 058742 20 provi si on of

liquid reservoir 4 to the dispensing head 5. Moreover,
nmeans ar r ef er.abl r.ranged to enable a specific sedi.nentation_of the
pr obi ot 1 O L1 1t e EpRhar g, EOREar REP=SEat i 11 TR LS R4a® at er

n t he di'sSpensi ng contai ne as

W th respectfdrdd guesl iZzenand f2bheThesdespemnsi agh tcointeat neradasridher

conprises_an outl et
outl et actor

10

15

20

25

30

Qﬁqﬂfreséiemyﬁy%nkioﬁrranged at the dispensing head 5. The

The dispensing container 1 is preferably made of a plastic
material. Thereby, the material of the container 1 is
preferably transparent or translucent in order to enable a

user to inspect the ingredients within the container.

The dispensing container 1 comprises an essentially
cylindrical main body 4 that serves as a liguid reservoir
holding a predefined amount of preferably non-homogeneous
solution. The volume of the liquid reservoir preferably lies
between 0.2 to 5 ml, more preferably between 0.5 and 3 ml.
It is to be understood that the main body may be of any
geometrical shape which enables storage of the ingredients

respectively the non-homogeneous solution.

The main body 4 comprises a bottom portion la and a sidewall
portion 1b enclosing a defined volume of the 1liquid
reservolr 4. At a portion opposite to the bottom portion 1la,
the liquid reservoir 4 is connected to a dispensing head 5
of the container 1. Thereby, the liquid reservoir 4 and the
dispensing head 5 are in fluid connection by means of liquid

guiding means 1lc. Said liquid guiding means enable a

i nspect the i ngCediPeort1®58%W2 hi n t he

The vol unme of the

the liquid

Said |iquid guiding neans
liquid fromthe
the Iiquid guiding



to this enbodinment is preferably arranged on a tip portion 10 of the

di spensing head 5, opposite to bottomportion la of the liquid reservoir 4.
I n parti cwbani/tshs1di spensi ng head 5 conprises a proxi necTardoiiasg7azi ng t he
guiding neans Ic and a distal end 5b 28t 15 which the outlet 6 is preferably
arranged. According to this enbodinent, the outlet 6 is arranged at the
very end of the container 1 opposite to the |iquid reservoir 4 such that

di spensing fromthe container is facilitated and the di spensing of al
ingredients contained within the liquid 20 reservoir 4 is enabled. The

di spensi ngr bead i»n o pref enabl ¥ rofm redaced odiiaimet esed2odanpares tbet he
dianeter dl of the liq %d reservoir 4. MNoreover, thehgls enS|n head 5

and/ or t R FRTE"S 8729 ha- 25°dF8FERs i *heat s hrag” W%?S% ng*€ross

secti onalp shape.conpar eshdad t he ldnawiie resepuirid. sEaimexaaplen bie
di spensing head 5 and/or the outlet 6 may have a cross sectional shape

whi ch is €. P¥oeie i Gqubetr Ehe afgaPars vd ofoamyiethet geoietri &l shape.
As_can be, soem Iy figune dian 30sbbecoutl eto8.ls preferaly seal ed by a

breakable seal Ther eby, opening neans 12 are connected to the breakabl e

The dispensing container further comprises an outlet 6 which
is arranged at the dispensing head 5. The outlet according
to this embodiment is preferably arranged on a tip portion
10 of the dispensing head 5, opposite to bottom portion la of

the liquid reservoir 4.

In particular, the dispensing head 5 comprises a proximal
end bSa facing the guiding means lc and a distal end 5b at
15 which the outlet 6 is preferably arranged. According to this
embodiment, the outlet 6 is arranged at the very end of the
container 1 opposite to the liguid reservoir 4 such that
dispensing from the container 1is facilitated and the
dispensing of all ingredients contained within the liquid

20 reservolr 4 is enabled.

The dispensing head 5 1is preferably of reduced diameter d2
compared to the diameter dl of the liquid reservoir 4.
Moreover, the dispensing head 5 and/or the outlet 6 of the
25 dispensing head 5 may be of varying cross sectional shape
compared to the liquid reservoir 4. For example, the
dispensing head 5 and/or the outlet 6 may have a cross
sectional shape which is e.g. round, squared, triangular or
of any other geometrical shape. As can be seen in figure 1la,
30 the outlet 6 is preferably sealed by a breakable seal 11.

Thereby, opening means 12 are connected to the breakable



WO 2011/ 157531PCT/ EP2011/ 058742 21 seal 11 which enable a user to open the
seal by applying a predefined force such as e.g. a twisting notion onto the
openi ng meEans11lZ7a3 | ndi cated by arrow A. Accordi ngly, peftmpeotiioss742
di spensi ng process, the opening neans2112 which 5 are preferably forned as
an integral part with the rest of the container 1 can be sheared fromthe
di spensing head 5 by the user, thereby breaking the seal 11 in order to
open the distal end 5b of the dispensing head 5. 10 The openi ng neans 12
are preferably made of the sanme material as the liquid reservoir 4 and the
di spensi ngedeadl Swiof ch henglohé ah neseid. tdboperetheasecaanbbeageerning ki gure
| b, the openin ,negns 12 are preferably of %guated cross sectional shape

i

and of f er?a°Sat f4GE Fargé F% 0" beé" 18 §I'itsped Dteet a°thtinb"&nd a

finger ofo@ensgl. nASiGam beaseendinfigureyl ardde Ai.qwc@d&ﬁﬂi?’pw 4
conpri ses a non- honogeneous solution that preferably consists of a
prom(ni(ﬁ%ﬁ@%fatbﬁqgﬂépﬁﬁsvﬂgc@6§cééﬁrié@e3ﬁ@ﬁ?rﬁﬁwwﬁﬁﬂsth% vélghe of the
|1 Qui G 1 eses VOLE edr Sy NOL-hey COUPLE! ehve L] et th; the-pansbagogeneous
solution, thus gas may as well be present " wthin the [iquid reservoir 4.

W t hi n t hehali spersimey domeai ber shicarhe Eopmente allrerofinchéde28 Pr dbi otic 2
decreases,_fromthe qutl et of_.t.he di.spensi-ng-head 5 towards_the _bottom
por L on T b e r eberdier PR SR IR edl sa o TH oheC Hher eby,
the conceftg@atl amdfsH he phebidatben2iagrasgeéd>at the outlet 6 of the

di spensing head 5 is preferably 3 to 10 tinmes the 30 concentration of the
probiotic 2 contained in the liquid reservoir 4 of the container. WO

2011/1065 7581 ECHER2014/ 0287442 22 lanra prefrerdasl enbedidrent, thke high
concentration of the probiotic 2 forns an aggregated portion 7 of probiotic
parti cl es"@Leitle s Sh5r dleMakl yeaesvghed? t ol tHe R 89 head S

of the container 1. Moreover, as can be seen in figure 1b,
the opening means 12 are preferably of squared cross
sectional shape and offer a surface large enough to be

15 gripped between a thumb and a finger of a user.

As can be seen in figure la, the liquid reservoir 4
comprises a non-homogeneous solution that preferably
consists of a probiotic 2 in a liquid or viscous carrier 3.
20 Thereby, the volume of the ligquid reservoir 4 may not be
completely filled with the non-homogeneous solution, thus

gas may as well be present within the liquid reservoir 4.

Within the dispensing container 1, the concentration of the
25 probiotic 2 decreases from the outlet 6 of the dispensing
head 5 towards the bottom portion la of the reservoir 1,
i.e. in the direction of arrow C. Thereby, the concentration
of the probiotic 2 arranged at the outlet 6 of the
dispensing head 5 is ©preferably 3 to 10 times the
30 concentration of the probiotic 2 contained in the ligquid

reservolr 4 of the container.



5 6 of the dispensing head 5. Accordingly, a plug of probiotic particles 2
is formed at the outlet 6, which contains the | argest portion of the

probi oti cw@ 2prigrsesst within the container 1. Hence, duri mgTdiPs@e/ss7ay of the
ingredients 2,3 fromthe containter 122 the plug 7 can be first expelled
from10 the container 1 and thus, it can be ensured that the w thhol ding of
probiotic particles 2 within the container 1 during the dispensing process
is mnimzed. Accordingly, a very accurate dose of probiotic can be

adm nistered to a user or to a mxing vessel that contains a portion of
infant 15formula. As indicated in figure la, the container 1 preferably
conprises_retaini neans 10 ich are preferably | ocated between. the
outlet 6 %rhdat%egf%ﬁaie s é’r%ﬁnﬁ’, %gehééapfcélﬁle?r%%ﬁtbje?%‘é the

di spensi ngrdieadtscand tdenbi gui d Jpsesyokl $o ek ey abli R JBaNEi s are
designed to enable a stable positioning of the probiotic particles 2 at the
outl et 6 PESpPeEidsvely Wéltlcﬁlhésd%ﬁéﬁﬁi]ﬁgyh@%ﬁl%fFGCQStCP P lpker tGheulcat L ethe
retainj ngg r@@%eﬂai@én%ﬁn% @%g!dn@t ! RBCQJZ?M&%_@ 05, SiRFLd onaloatea of the

di spensing head 5 as indicated in figure la. nce,” a stabl'e positioning of
the probimticipaesi el es 2oamechetolteetod respectiivietly eprhannthéhe

di spensi ng, bead 5 15, pasyred VD 2011 I57531RCTERR01 058742, 28, The

opt i onal retarning neans 10 accordpng to |gurepl a nay as well1 be & grid or
any ot hercgeonetad dal Hebstackert hgt dii sppnef eg abt ycHorireg dditeegrsal2 ,8i t h t he
di spensi ng head 5. Hence, th? prgbi oﬁ)i c particles_2 arran%eﬁa on the side of
the 5 retai Ml ng S 216 Fdcilng T ReP OUT | &t CB" are effEctS iRy r éveRted from
yi el diong #remcthe: i spensi ngn head b | owar ds: i hiee otheyu 5é de tofa t heneet ai ni ng
means 10 facing the liquid reservoir 4. Thus, irrespectively of the

ori ent at i 'Oht IOt R T onlt & 4TETLAL 1% RATdbl G 950 tiidhilag Lo CRETHILABGL7 lof the
10 probi ofj £1 2 §h@bé§é19§gsir-”§]e}%5§9¥esét ibSmEHiH?zéaqekéEBQQiB?%/,t he
retaining means 10 are preferably designed to be deformed and/or di sl ocated
duri ng a Wspeastngafteomosiie cdomatnert 1c Agcobdi aghynishered to a

user or to a mixing vessel that contains a portion of infant

15 formula.

As indicated in figure la, the container 1 preferably
comprises retaining means 10 which are preferably located
between the outlet 6 and the 1liguid reservoir 4, more

20 preferably between the dispensing head 5 and the liquid
reservolr 4. The retaining means 5 are designed to enable a
stable positioning of the probiotic particles 2 at the
outlet 6 respectively at the dispensing head 5.

25 In particular, the retaining means 10 may be a diminution of
the cross sectional area of the dispensing head 5 as
indicated in figure la. Hence, a stable positioning of the
probiotic particles 2 at the outlet 6 respectively within

the dispensing head 5 is ensured.

30



15 flushing fromthe probiotic plug 7 fromthe container 1 during the

di spensing process is facilitated. Wth respect to figures 2a and 2b,

anot her pweferweassenbodi nent of the di spensing cont ai nelPCI/EReciongs7ay to t he
20 present invention and in particul @3 the sedi nentation process of the
probiotic particles 2 wll be described in the follow ng. Figure 2a and 2b
show an enbodi nent of the dispensing 25 container 1 in which no sealing
nmeans are provided at the container 1. Thereby, in this enbodi nent,
closing-off of the container is preferably solely obtained by the probiotic
plug 7. Whe0ddt 1SHB1RETA HP20d LhO58F 420 24cpoodi vf i copatyuekesa2mhgs been
filled into the container 1. Thereby, in order to _prevent spilling of
i ngredi ert$ 13 °% e Torft i1 G5 Gr S GBI Car'r 8%6&&%% Pilhfiﬁeqéut let 6
at a posipienchiagher fetabhventedher | guihd fresedvopendi AP 1GaddS5be seen
in figure 2a, due to the sedinentation of the probiotic 2 within the

cont ai nerfangghi dHhaveraoffilgheprrspeerri ¢ aeFgyricd Hah &life 84icscods t6f 1 qui d
carri &f Sred l.ONET reaneentd ation of PRODIAH G paktisles Zdsdresent at
the bottomportion 1 a of the Iiquid reservoir 4 conpared to 10 a portion
of the |igueccreserivoim #ébdimg fhendikpedssngnhead BeaNbbetpartideul arly,
the concentration, of;the. propiotic.2, in.this, stape decreases fromthe
bottom portion Ta towards the di spensi na fiead®s arrangea Opposi te 'to the
bott om pord¢d@nvdar of . tTencontraidrmrecl 1 vES Proef emabloy,i ea tritniomumt the

sedi nentation vol une 13 defig;d b the,lenglth Li ﬂd t he dianeter d2 of the
di spensi ng°hedd "S5 st prasehfPar tHe® uf $gBnsidng hedduSsP K s’ mehns Ehat
afteriofi I hidwiofid e idi spensneg.container 1, a predefined m ni num 20

sedi nentation volune 13 is designated for the sedinentation process and is
thus not filled with the non-honogeneous solution. The sedi nentation vol une
13 pref er@%ﬁ’eﬁ%,esitpei?é’ve&p B L and 4R dien 25 Afd e fihliing neh the o
container 1 with the ingredients, externally provided sealing neans 14 are
provi ded awe chraferdesi griest toned ose-bef defierated east/ onedbatpettedof the

during a dispensing from the container 1. Accordingly, the
15 flushing from the probiotic plug 7 from the container 1

during the dispensing process is facilitated.

With respect to figures 2a and 2b, another preferred
embodiment of the dispensing container 1 according to the
20 present invention and in particular the sedimentation
process of the probiotic particles 2 will be described in

the following.

Figure 2a and 2b show an embodiment of the dispensing
25 container 1 in which no sealing means are provided at the
container 1. Thereby, in this embodiment, closing-off of the
container is preferably solely obtained by the probiotic

plug 7.

30 Figure 2a relates to a state in which the non-homogeneous

solution of liguid or viscous carrier 3 containing the



container 1. The sealing neans 14 nmay be a part of a centrifugation device
preferably used to enable a specific 30 sedinentation of the probiotic 2
wi t hi n t wocont&rsser 1. However, the sealing neans 14 ne¢TaP20welobs7The a part
of an WD 2011/ 157531PCT/ EP2011/ 0587422425 external packaging in which the
container 1 is to be internediately stored for a predefined tine to enable
sedi nentation of the probiotic 2. 5 After the provision of the external
seal ing neans 14, a specific sedinmentation of the probiotic 2 is carried
out. Thereby, the sedinmentation is specifically carried out to make the

pr obi ot i cp2olseth medaaii dike QutHaat Heenlhe 1Sedi nentcatthen coh thheepr abi otic 2

is preferably obtajned 10 centrifugation of the container 1, at |east
for a predef %%%’t?%eobgg¥oﬁoo?r%B%ﬁF %@lgglﬁﬁoo eéﬂﬂaggé?n5ssaee&’betmeen

700 to 3500 RRMtDue+t o tihe Jdghararsipecifiae el ght-hofentheupnebi at e 2
within 15 the liquid or viscous carrier 3, the probiotic 2 will forma
sedi ment at RS Ak AL HKwE G6LPELVE 6P Fhe #iS STHE Head 5.- ASc6Pdingly, a

sol i d sprobiotiePlug #:b3 forned alcthe outlet 620,403 prefereed

enbodi ment, due to the predefined sedinentation volunme 13, in the norma

st orage postbiionias Shownhiin fihgureobaiinewhilchwh hehdhgpensi ngi¢batai ner 1
s stored wiLheits hothomporfion g facing a suppart surface 15, Lhe

Vi scous orp?qu|8 darri er S preventedﬂ+ron12 reaé%ing:ﬁo %he’probiotic
pl ug 7 asharheptdonadntclearance dirstanae A Gars iprlefseaklsy ppeesent abhet ween

the liquid within the reservoir and the solid probjiotjc plug 7. In any
€h?)9?ﬁ$‘§é&Fﬁ§ﬁ€§tﬂoﬁ BéoEB@sEb@U% e" Eﬁ%ﬂﬁ()i99mﬁéiﬁdv§Py solid

case, due
pl ug 10 i sa psefeiahl yrarnangedualy trhequidiet 6 andiof the dispensing head 5

of the container 1 .

head 5. More particularly, the concentration of the
probiotic 2 in this state decreases from the bottom portion
la towards the dispensing head 5 arranged opposite to the
bottom portion la of the container 1.

15
Preferably, a minimum sedimentation volume 13 defined by the
length L1 and the diameter d2 of the dispensing head 5 is
present at the dispensing head 5. This means that after
filling of the dispensing container 1, a predefined minimum

20  sedimentation volume 13 is designated for the sedimentation
process and is thus not filled with the non-homogeneous
solution. The sedimentation wvolume 13 preferably lies

between 0.1 and 0.9 ml.

25 After filling of the container 1 with the ingredients,
externally provided sealing means 14 are provided which are
designed to close-off the at least one outlet 6 of the
container 1. The sealing means 14 may be a part of a
centrifugation device preferably used to enable a specific

30 sedimentation of the probiotic 2 within the container 1.

However, the sealing means 14 may as well be a part of an



WO 2011/ 157531PCT/ EP2011/ 058742 26 whi ch prevents any | eaking of the
container 1 irrespective of the container's orientation. It is to be noted
t hat the wonvavsessipreferably conprises 5 guidi ng neansPCt/BrRRéiclossine
arranged between the liquid reservoir2s4 and the di spensing head 5 of the
container 1, which enable a specific guiding of the probiotic particles 2
towards an outlet 6 of the container 1. Thereby, the guiding neans Ic are
preferably a slanted inner surface of the 10 container 1 arranged to
connect the liquid reservoir 4 and the dispensing head 5. In particular,

t he gui disagteeans] | sackapyieier abl ywrai funnele afohoppere shaped itmebesurface
of the container 1 arran with_the narrOM/ePf% wards the disp i ng head

ed t S
5 respect%Qﬁﬁ@WqQﬁ&£%f¥'t%§06ﬁglefoé. ft PE4s @§e1ﬁ6%%dtfhaﬁnﬁﬁgeguiding

means | ¢ g@yimshelilorbe rawpar brebibthecdpspensing head 5. After the
sedi nentation process, the external sealing nmeans 14 are preferably taken
fromthe outlet 6 of the container 20 1, as the outlet 6 is now cl osed by

the sgfidyprobi ehicc AUG 71 0AN- 2l kelhalive. 0f ;) sedirentation, by preags of
centrifugation is an internediate storage of the container 1 with applied
25 ext er nabesedlitngedranstadionherfeliyr« her domtaine? is saoreddwpth -t he
outlet 6 A8 IomeghgositLon rel.ative tq the.$ott§g%portion | a gftghe

i quid reseTvort’ 4= “wo 201 T/ 15758 PCT/ EFS011) Uss7a 27 - ©F

make the probiotic 2 sediment at the outlet 6. The
sedimentation of the probiotic 2 1is preferably obtained by
10 centrifugation of the container 1, at least for a predefined
time period of about 30 to 120 seconds at a speed between

700 to 3500 RPM.

Due to the higher specific weight of the probiotic 2 within

15 the liquid or viscous carrier 3, the probiotic 2 will form a
sedimentation cake at the outlet 6 of the dispensing head 5.
Accordingly, a solid probiotic plug 7 is formed at the
outlet 6.

20 In a preferred embodiment, due to the predefined
sedimentation volume 13, in the normal storage position as
shown in figure 2b in which the dispensing container 1 is
stored with its bottom portion la facing a support surface
15, the wviscous or liquid carrier 3 is prevented from

25 reaching to the probiotic plug 7 as an optional clearance
distance 16 is preferably present between the liquid within

the reservoir 4 and the solid probiotic plug 7.

In any case, due to the sedimentation process of the
30 probiotic 2, a very solid plug 7 1is preferably arranged at
the outlet 6 and/or the dispensing head 5 of the container 1



sedinmentation is carried out during storage of the container within the
packagi ng 17 before the di spensing process. As can be seen in figure 5, the
packagi ngvo2opresfsiably 5 conpri ses neans 17a for suppoPCirmp2eihessnit ernal |y
provi ded seal ing nmeans 14. However, t%%e sealing neans 14 may as wel | be
integrally formed with the packaging 17. Mreover, the packaging 17
preferably conprises a support 10 structure 17a, 17b for supporting the
container 1 within the packaging 17 in a correct orientation. Thereby, the
support structure 17a, 17b is preferably arranged to support the contai ner
1in a positéionpravahtechathel eakiey 6fi shartangednat a hewesppesition
relative t the liquid reservoir 4, . 15 Hence, due to the sedi nentation of

t he solid é}ﬁﬁﬂeﬁlél8§l§nﬁFFﬁPﬂ the container 1 which are preferably
guided to the outlet 6 respectively the dispensing head 5 a sedinentation
cake respectively plug 7 is formed at the outlet 6 during storage of the
cont ai nert@ Wwht KPn tche’ @ Pakkalgi A1 FONTRE NBaCRAGITRE 2P Ypreereralsey

conpr isses, ot heRtation, reans, 18 whi sheenableddie Bsereb St e g iackagi ng

in the cofrect orientation. For exanpl e, the packaging 17 may be of a 25
part|cuIareseapelro4gandetheuﬁeﬁmamaﬂﬂﬂ3hQﬁ¢xﬁr@itte¢o¢egeaposrtﬂ@n of the

packagi n Al Far xanpl e pack |ng of trian r._of, conica
shape. Agwcan ngggen |onFjE%8 ?% op por %é?C)t¥%é)5g€kggln% 17 may

conprise Ebwamﬂsxﬁn(Muﬂheta%guﬁatherbeﬁtaimeﬂ neaneﬂk&nattami@mlmﬁmglon 30
t hereof in order to revent aageer to Store acka E@%gé‘é?e W ong

ori ent ati®®n?"Fn éﬁ&i § oRT Sfhe Pdckayi AgetFed hRers the

10 container 1 arranged to connect the liquid reservoir 4 and
the dispensing head 5. In particular, the guiding means 1c
is preferably a funnel or hopper-shaped inner surface of the
container 1 arranged with the narrow end towards the
dispensing head 5 respectively towards the outlet 6. It is

15 to be noted that the guiding means lc may as well be a part
of the dispensing head 5.

After the sedimentation process, the external sealing means
14 are preferably taken from the outlet 6 of the container

20 1, as the outlet 6 is now closed by the solid probiotic plug
7.

An alternative of sedimentation by means of centrifugation
is an intermediate storage of the container 1 with applied
25 external sealing means 14, whereby the container is stored
with the outlet 6 at a lower position relative to the bottom

portion la of the liguid reservoir 4.

Moreover, the container 1 may as well be arranged in an

30 additional packaging 17 (see figure 5) in which the



WO 2011/ 157531PCT/ EP2011/ 058742 28 preferably conprises a printed |abel on
its outer surface indicating a correct storage position to a user.

Fi gures 3Jsiot201133733¢l ate to preferred enbodi ments of thePETdiPe@anss7azy head 5
of the container 1 according to the pP7esent invention. As can be seen in
figure 3a, the outlet 6 preferably conprises at | east one stepped portion
19 at which the inner 10 diameter d2 is narrowed to an inner dianeter d3.
Thereby, the inner dianmeter d2 preferably lies between 0.5 nmand 5 nm
nore preferably between mm and 2 mm The dianeter d3 preferably lies

W t hi n t heed ange:0fi O 3 sard r4i8anpunoder pref ef el ge het veen dn8artmeand 1. 8
nm As can,gﬁg§§ﬁ? in 15 fi urg a, the reduced dianeter d3 is preferably
present af* 9 SR GRSy dBy P RES r BT cRtP R HEt R P TS SSS -pref erabl y of
a resilient material such that when pressure is applied, i.e. 20 by
squeezing the container 1 during the dispensing process, the reduced

di amet er M3 @ePoPRs SARD i W phAtPHER ar WiltenRaFhaeider o Reixpetrehéywhol e

sedi ment at i,on. plug ﬂéiﬂ&”l?Qef§9“£é££8£t%ng2§h%te&%eEHaQE npted;hhgat the
reduced diameter d3 nay as well be present at anot her porglon of the
di spensi ngedkelt Stedne. lhotHaiaweot,| yhat sdvd idiss trelanend 4amd vt lags watl 1t he

outlet 6 .thereof, 11/ 157531PCT/ EP2011/ 0587 29 integral wth the
dispensiﬁﬁaHé%f%faﬁﬁéﬁggyfdtWé%%e%g?n?%%%%%hﬁ% 0" may be a portion of
reduced dianmeter d3. Preferably, the supporting neans 20 are anchoring
means whi ch enable a stabli positi&ning of H2§§probiotic plug 7 at 5 the
outl et 6 0P ERESHI shBAsPAGEORTS er PLS Hiieteby, CeHer anchofi ngPRBaks 20

pr ef erpabl y- coMrdse &N shantred papbbenigfarik rest et domar ds ta isi daeof the
di spensing head 5 facing the liquid reservoir 4 and a portion
per pendi ckA@FIYL&F riahget & & THE Or i BnteatGed BF-  (The TSPqui FPEhENREPTE1 Wit hin

structure 17a, 17b is preferably arranged to support the
container 1 in a position in which the outlet 6 is arranged
at a lower position relative to the liguid reservoir 4.
15 Hence, due to the sedimentation of the solid probiotic
particles 2 within the container 1 which are preferably
guided to the outlet 6 respectively the dispensing head 5, a
sedimentation cake respectively plug 7 is formed at the
outlet 6 during storage of the container 1 within the

20 packaging 17.

The packaging 17 preferably comprises orientation means 18
which enable the user to store the packaging in the correct
orientation. For example, the packaging 17 may be of a
25 particular shape to guide a user to apply a correct storage
position of the packaging 17. For example, the packaging 17
may be of triangular of conical shape. As can be seen in
figure 5, the top portion of the packaging 17 may comprise a
conical or triangular orientation means 18 at a top portion
30 thereof in order to prevent a user to store the packaging in

the wrong orientation. In addition, the packaging 17



10 the dispensing head 5. The anchoring neans 20 are preferably
circunferentially arranged at the |Iiquid channel 21. However, the anchoring
means 20 wayornsiswsitl be one solid anchoring ring integr&CiryEPR@nmssf4ni t hi n
the Iiquid channel 21. Thereby, the a3choring nmeans 20 preferably deform
during 15 an applied pressure, i.e. when squeezing the container 1, in
order to contribute to the ejection of the whole probiotic plug 7.
Mor eover, due to the slanted portion 20a, the plug can effectively be held
at the desired portion of the dispensing head 5 wherein at the sane tine,
effecti vep2Orefecty ngomdr 1dwes pl ugr Inteomitbe 10wt ett 6 ©ane besensaced. As
indicated. in figure 3c, the dispensing head 5 may as well conprise nore
t han one T th&oditsCal SERA28H gﬂ%?%b?@ Fhet e the at | east two
outlets 6a, 6b are preferably of 25 equal dianeter d4 such that during
sedinentation at | east two sedinentation Plugs 7a,7b are fornmed at the
outl ets 6al8BreThereye adsdisardtd o viaf L 227 8Py eaitng it 1§ quf dt8Rannel 21
into o |gast-tuaoutiels 63000 4s sLkangedow hhin doeqdispansi pgchead S.
WO 2011/ 157531PCT/ EP2011/ 058742 30 Figures 4a to 4c show preferred
enbodi mentse ofntt Henvreattdioni.-ng neans 10 of the dispensing container 1
according to the present invention. Thereby, the retaining neans 10 are
preferably arranged between the liquid reservoir 4 and the 5 di spensing
head 5 i 2 or dern tbeprsevent itnhef sedirrenst at, i arh ¢l ug t efroraredr itk + aglihe
sedi nentati on process to yield tomarda t he quu'g reservqir 4 and thus,
from bei ng”%t" 15t P tisal PYCdPESBPY dp%J@E&%niJn the ' thg] dl6r Wi§cous
carriigr 3didileAsriadi eat adrirBuwkicgwee Aa,idher retahdtog aeanshddeby,
preferably a dimnution 25 of inner the dianmeter d2 of the liquid channel
21 formedthé t hiRc¥ hélarspehsfagPhedarsPlAcédrdi RgEyeerhe - SeBMnéRtali on pl ug
7 formed at a,dispgnskny.L? head side 10fy, the retgh ni fge Nans. 10 ane
supported by the dimnution 25 when the container 1 is stored wth the
outl et 6 mtehehpgher lpesi twbhhihahhehedrigpidf r esér voidr 4.8 gurerdb shows
anot her enbodipeRt i which, the, retalning 30 iEangs 10 GO | e in
specific y formed reservoir 26 wthin

15 figure 3a, the reduced diameter d3 is preferably present at

the outlet 6.

Thereby, the reduced diameter d3 is preferably of a
resilient material such that when pressure is applied, i.e.
20 by squeezing the container 1 during the dispensing process,
the reduced diameter d3 deforms and in particular widens in
order to expel the whole sedimentation plug 7 from the

container 1.

25 It is to be noted that the reduced diameter d3 may as well
be present at another portion of the dispensing head 5, i.e.
not directly at the distal end and thus at the outlet 6
thereof.

30 As can be seen in figure 3b, the dispensing head 5 may as

well comprise integral supporting means 20 preferably formed



the di spensing head 5, which is preferably of essentially spherical shape.
Thereby, a dimnution 25 is present between the reservoir 26 and the liquid
reservoi rwo 20ucts7ishat a sedi nmentation plug 7 fornmed w t rCi/EPR@ 1/06%7@2 VOi r 26
during 25 the sedinentation process c&n be effectively supported therein,
irrespective of the orientation of the container 1. Thereby, the dispensing
head 5 is preferably of resilient material in order to enable a w deni ng of
the outlet 6 during the dispensing process, i.e. during squeezing of the 30
container 1. Accordingly, the plug 7 formed within the WO

2011/ 1575334 EP201tH 058y 421 s¥len€isey waiad 26 car refdyecttheelry the nexgel | ed

therefrom during. the di spensing process. Figure 4c shows anot her preferred
enbodi ment ©6f" & h%bS Hfaei’a%r‘ﬁ ngy ?P@% 196 vihic %$%CP& rfgaaglse %ediridd?ri ke

obstacl e 2/ hetawen theedi spensitiheadansanth t hed i gubEbF 88€T WRIahs4.
Threreby, the grid 27 preferably conprises a nultitude of openings 28 which
have a didhetlerendide 14 é&abéeweef101081aAdoD. Bremrragiotic plug 7 at

5 the outlet 6 of the dispensing container 1. Thereby, the
anchoring means 20 preferably comprise an slanted portion
20a directed towards a side of the dispensing head 5 facing
the liquid reservoir 4 and a portion perpendicularly
arranged to the orientation of the liquid channel 21 within

10 the dispensing head 5. The anchoring means 20 are preferably
circumferentially arranged at the liquid channel 21.
However, the anchoring means 20 may as well be one solid
anchoring ring integrally formed within the liguid channel
21. Thereby, the anchoring means 20 preferably deform during

15 an applied pressure, i.e. when squeezing the container 1, in
order to contribute to the ejection of the whole probiotic
plug 7. Moreover, due to the slanted portion 20a, the plug
can effectively be held at the desired portion of the
dispensing head 5 wherein at the same time, effective

20 ejecting of the plug 7 from the outlet 6 can be ensured.

As indicated in figure 3¢, the dispensing head 5 may as well
comprise more than one outlet at the distal end 5b thereof.
Thereby, the at least two outlets 6a, 6b are preferably of

25 equal diameter d4 such that during sedimentation at least
two sedimentation plugs 7a,7b are formed at the outlets
ba, bb. Thereby, a separation wall 22 dividing the liquid
channel 21 into at least two outlets 6a, 6b 1is arranged
within the dispensing head 5.

30



The retaining means 10 according to the present invention are preferably
formed as integral parts of the container. However, it is to be understood
t hat t he wetaimisrgpinmeans 10 may as wel | be an additi onalPCparropssriszied t o
the container 15 1 after or before fi3ling of the container 1 with the
ingredients 2, 3. It is to be understood that for sealing the outlet 6 an
addi tional nenbrane or foil (not shown) nay be sealed to the 20 outer side
of the at |east one outlet 6 according to the enbodi ments shown in figures
2a to 4c in order to seal the ingredients 2,3 within the container 1.

Al t hough theapresenttd nverhioconphascbeen deiscdimhed: above Hen 2% stihe ngont ext
of probiotics or a suaﬂgng%on of probiotics, the_ invention can eg ally be
appl i ed tBARY £Yp&Tof-ne <O PR EeRE- SHIT P tFShoh §6IGHBI%E ht FPy gﬁossibly

in suspensiOfehB anhicait o O YheGRUSy Mt hkX)re Y €61 Pht aken Sed) neat,
crystals, mnerals, solid or non-soluble extracts (such as 30 vegetabl e

extract s, PTHgt el leht 35T I85! | pRyreriTent’ss ot L i of Spagredt efit Spd fihber s
(such sas non, digesf iklg f5i ber §.a0d/ or 0,201 1/ IS7SILREH ERAQL1/G58742 32

/
veget abl e fi'bers),” prebiotics, synbiotics, sugars, coated beads (preferably
i nert and/ oforodd t xi enandier sedibéetahdporrfpbeeastbeads)d powsicbsy with

B?ZE: et tcthﬁée‘ifiqcuo{‘é”irséisrlegm‘}io?iro%‘:taw& apdfor . proRioL g and/or, g,
partially dissolved again in the liquid or viscous carrier
3.
10
As indicated in figure 4a, the retaining means 10 is
preferably a diminution 25 of inner the diameter d2 of the
liquid channel 21 formed within the dispensing head 5.
Accordingly, the sedimentation plug 7 formed at a dispensing
15 head side of the retaining means 10 are supported by the

diminution 25 when the container 1 is stored with the outlet

6 at a higher position than the liquid reservoir 4.

Figure 4b shows another embodiment in which the retaining
20 means 10 comprise a specifically formed reservoir 26 within
the dispensing head 5, which is preferably of essentially
spherical shape. Thereby, a diminution 25 is present between
the reservoir 26 and the liquid reservoir 4 such that a
sedimentation plug 7 formed within the reservoir 26 during
25 the sedimentation process can be effectively supported
therein, irrespective of the orientation of the container 1.
Thereby, the dispensing head 5 is preferably of resilient
material in order to enable a widening of the outlet 6
during the dispensing process, i.e. during squeezing of the

30 container 1. Accordingly, the plug 7 formed within the



5 and/or a functional food ingredient and/or a drug and/or a nedi canent ),
and conbi nation thereof. In one enbodi nent the probiotic is provided in a
mat ri x t WO 2en#NSes t he sedi nentation process. Such naPCTEPe@EN/088APri se 10
sugar (such as maltodextrin), oil (sudh as triglycerides, Mdium Chain
Triglycerides, Long Chain PolyUnsaturated fatty acids (LC-PUFA) or the
like, mneral carriers, pH nodifiers such as acids, and the |ike. Such
enhancenent of sedinentation can be | ead for exanple by density or by |oss
15 of solubility (enhancenment of precipitations). Although the present

i nventi onrdasrbeen desernbedreicttively be expelled therefrom during
referenceto f erredenbodi nent st her eof , many nodi fications and alternations
may be nmadé t%a%Pﬁﬁﬁ%ﬁﬂw P26 “havi-ng ordlnary skill in the art without
departing fromthe scope of this invention which is defined by the appended
claims. WO 2011/157531PCT/ EP2011/ 058742 33 Clains 51. A dispensing

cont ai ner® { gy rforta Siehi vt pE (D) SFnPa &/ sESES FMPPauiITE Bhr cifert{8), the

probi af i C\g%@fgl v %a‘@hé’"lgﬁ%hl%%e%rfé CfoV}Fr‘dle'tast @a%ﬁlbﬁl‘ﬂ'k%c%%%t% 1'e' qU' d

carrier (3), wherein the container (1) conprises a reservoir (4) for
hol di ng thé karvwdaar Y(B) daﬁ@easdnSpéﬁsdn@ h@@dtM6)limu1@]na$dﬂwmud éonnectlon

wth the £eseLypy! (AL othe J-oRSUSNANIRRLLR), SOIPrLohng. 8t Ligagt one

openings 28 which have a diameter that lies between 0.05 and
0.8 mm.
10
The retaining means 10 according to the present invention
are preferably formed as integral parts of the container.
However, it is to be understood that the retaining means 10
may as well be an additional part provided to the container
15 1 after or before filling of the container 1 with the

ingredients 2, 3.

It is to be understood that for sealing the outlet 6 an
additional membrane or foil (not shown) may be sealed to the
20 outer side of the at least one outlet 6 according to the
embodiments shown in figures 2a to 4c in order to seal the

ingredients 2,3 within the container 1.

Although the present invention has been described above in
25 the context of probiotics or a suspension of probiotics, the
invention can equally be applied to any type of : solid,
semi-solid or non soluble entity (possibly in suspension in
a liguid or viscous matrix), precipitate, sediment,
crystals, minerals, solid or non-soluble extracts (such as
30 vegetable extracts, ingredients, food ingredients or mix of

ingredients), fibers (such as non digestible fibers and/or



wherein the concentration of the probiotic (2) decreases fromthe outl et
(6) of the dispensing head (5) 15towards a bottom portion (la) of the
reservoi rwQRP11/13753A di spensi ng contai ner (1) accordi ng POT@EPadTi0ig74nher ei n
an aggregated portion (7) of probioti® (2) is present at the at

| east one outlet (6) of the 20container (1). 3. A dispensing container (1)
according to claim2, wherein the portion (7) of probiotic (2) is a

sedi mentati on cake which is arranged to essentially plug 25the at |east one
outlet (6) of the dispensing head (5). 4. A dispensing container (1)
accordi ngvégetchlal @8f 200FsB, prebwheresn tdenparticn (fhgatsprebrekdc (2) is
arranged to he held at the at | east o outlet (6) .of the,6 30di spensing head
(5) irreskb%ﬁgﬁvglpf e]i%féﬁriléﬁt%tiaofhgg‘?rth&o%f’fPéilﬁera?%Qr \%l%qe

2011/ 1575318 EP2OdA4058782234) 5. Podbspepsi RgraontauRehq( 1)naceerdi ng to
any of clains 1 to 4, ~ wherein the dispensing head (5) conprises

r et ai ni NgCBHBANSI LG desicgred ro4appdrPr PR piom BT ()P rabirkdc

5 and/or a functional food ingredient and/or a drug and/or a

medicament ), and combination thereof.

In one embodiment the probiotic is provided in a matrix that
enhances the sedimentation process. Such matrix can comprise
10 sugar (such as maltodextrin), oil (such as triglycerides,
Medium Chain Triglycerides, Long Chain PolyUnsaturated fatty
acids (LC-PUFA) or the like, mineral carriers, pH modifiers
such as acids, and the like. Such enhancement of
sedimentation can be lead for example by density or by loss

15 of solubility (enhancement of precipitations).

Although the present invention has been described with
reference to preferred embodiments thereof, many
modifications and alternations may be made by a person
20 having ordinary skill in the art without departing from the
scope of this invention which is defined by the appended

claims.



di spensi ng head (5) and/or the outlet (6). 6. A dispensing container (1)

according to claimb5, wherein the retaining neans (10) is a
geonet ri cabD 200015%33acl e fornmed integral with the di spensipog/Ere@d/ofdlz 7. A
di spensi ng container (1) according to3claimb5 or 6, wherein the retaining

means (10) is a dimnution of the cross sectional area of the
outlet (6) and/or of the 15di spensing head (5). 8. A dispensing container
(1) according to any of clainms 5 to 7, wherein the retaini ng neans

(10) are designed to be 20defornmed and/or dislocated during a di spensing
fromthe container (1). 9. A dispensing container (1) according to any of
clains 1 to 8, 25wherein the contaigﬁf ﬁﬁg is a squeezabl e singl e-use
contai ner. 10. A dispensing containet¥ according to any of clainms 2 to
9,

5 1. A dispensing container (1) for a probiotic (2) in a
viscous or liquid carrier (3), the probiotic (2) having
a higher specific weight than the viscous or liquid
carrier (3),
wherein the container (1) comprises a reservoir (4)
10 for holding the carrier (3) and a dispensing head (5)
being in fluid connection with the reservoir (4), the
dispensing head (5) comprising at least one outlet (6),
wherein the concentration of the probiotic (2)
decreases from the outlet (6) of the dispensing head (5)

15 towards a bottom portion (la) of the reservoir (1).

2. A dispensing container (1) according to claim 1,
wherein an aggregated portion (7) of probiotic (2)
is present at the at least one outlet (6) of the

20 container (1).

3. A dispensing container (1) according to claim 2,
wherein the portion (7) of probiotic (2) is a
sedimentation cake which is arranged to essentially plug

25 the at least one outlet (6) of the dispensing head (5).

4. A dispensing container (1) according to claims 2 or 3,
wherein the portion (7) of probiotic (2) is arranged
to be held at the at least one outlet (6) of the
30 dispensing head (5) irrespectively of the orientation of

the container (1).



WO 2011/ 157531PCT/ EP2011/ 058742 35 wherein the aggregated portion
(7) of probiotic (2) is designed to be flushed out of the container during
a force beDnguersesstied thereon. 5 11. A dispensi ng cont aPO@EPeAN/0887eDr di ng
to any of clainms 1 to 10, wherein thedcontainer (1) conprises a breakable
seal (11) arranged at the at |east one outlet (6) of the

di spensi ng head (5) and which is connected to opening 10neans (12). 12. A
di spensi ng container (1) according to any of clains 1 to 11,

wherein the volunme of the reservoir (4) of the 15container (1) |lies between
0.2to 5 n1 preferably between 0 5 and 3 m. 13. A dispensing container
(1) accor %éto any of clains éﬁ 20wher.ei n t he carrler S ont ai ns
bet ween 1 e4 ngpF§P§FéBF§ Het weir F6e6 9ahd 26616 TcELE ol ony
formng Units), of, probiotic (2). 14. A dispensing container (1) according

to any of clains 1 . . . . o
wherein the dispensing head (5) comprises retalning

5 means (10) designed to support the probiotic (2) at the
dispensing head (5) and/or the outlet (6).

6. A dispensing container (1) according to claim 5,
wherein the retaining means (10) 1is a geometrical

10 obstacle formed integral with the dispensing head (5).

7. A dispensing container (1) according to claim 5 or 6,
wherein the retaining means (10) is a diminution of the

cross sectional area of the outlet (6) and/or of the

15 dispensing head (5).
8. A dispensing container (1) according to any of claims 5
to 7,

wherein the retaining means (10) are designed to be
20 deformed and/or dislocated during a dispensing from the

container (1).

9. A dispensing container (1) according to any of claims 1
to 8,
25 wherein the container (1) is a squeezable single-use

container.

10. A dispensing container (1) according to any of claims 2

to 9,



25 to 13, wherein said probiotic is provided together with or in a matrix
enhanci ng the sedi nentati on process, such matrix preferably conpri sing
sugar (swwb2as/mse33odextrin), oil (such as triglyceri deeCTHMPAIIAMTEZAAI N
Triglycerides, |long chain pol yunsatur®@ted fatty acids 30(LC-PUFA) or the

| i ke, mneral carriers, pH nodifiers such as acids or bases, and the |iKke.
WO 2011/ 157531PCT/ EP2011/ 058742 36 15 A di spensing container (1) according
to any of clains 1 to 14 wherein said probiotic (2) is replaced or 5
acconpani ed by any entity fromthe list conprising : a solid, sem-solid or
non sol ubl e entity,wHaecipitiat eaggedgaertd, pormysitcaal s(7 )m serakspisealicd or

non-sol ubl e extracts (such as vegetable extracts, ingredients, food

i ngredi ents of*)mi %S of Fﬁ&r‘b%‘?e?n?sg,e ftJilblé?‘gefisﬁélﬁ é%Pn5ﬂelt§oditgaer??5l e
fibers and/ orgmeget ablre tibees)g prebioli €ssrsyrbi otics, sugars, coated
beads (preferably inert and/or non-toxic and/or edible and/or fibrous

beads), possibly with coating thereof conprising a bioactive and/or a

probi af i Cl?.ndioﬁiéag)&{seimgmd.c?ﬂ%rlq{q @)1 dunetihgnal, £aod engnedieny and/ or
a drug and/or a nedi canment ), and corbi nat i on t her eofa, said entity being
preferably irasudpension in a liquid or a viscous matrix. 20 16. A nethod

for enclosing a n%%'r%%@%%@eou%tg(f%g%' 9?) OfOI%I)’PleIeOtI c IR visgous or

(2 n
liquid carrier (ZX.J) Wi thina ccllospen3| ng contalner, T he bnee%ahkog (?orrpri sing the
steps of 25- fil)iagrtheawrethonbgeaeolsasal Whonounlatr eger vof rthd) of a
di spensi ng cont ai ner, (1) bejng_connected to a dispensjng head (5) of the
cont ai ner (1)£W%d“§t B gg)neaB t " l%)l,s cohnected 1S °PECHESi ng the
at | egast one ruHdet(106). by neans of 30externally provided sealing neans
(14), WD 2011/157531PCT/ EP2011/ 058742

12. A dispensing container (1) according to any of claims 1
to 11,
wherein the volume of the reservoir (4) of the
15 container (1) 1lies between 0.2 to 5 ml, preferably

between 0.5 and 3 ml.

13. A dispensing container (1) according to any of claims 1

to 12,
20 wherein the carrier (3) contains between 10e4 and
10ell, preferably between 10e6 and 10el0 CFUs (Colony

forming Units) of probiotic (2).

14. A dispensing container (1) according to any of claims 1

25 to 13, wherein said probiotic is provided together with
or in a matrix enhancing the sedimentation process, such
matrix preferably comprising sugar (such as
maltodextrin), oil (such as triglycerides, Medium Chain
Triglycerides, 1long chain polyunsaturated fatty acids

30 (LC-PUFA) or the 1like, mineral carriers, pH modifiers

such as acids or bases, and the like.
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t he
17.
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t he
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ext er nal

at

outlet (6) facing downwards in an external
seal ing neans designed to seal the 15outlet (6) during the

- plugging the at | east one outlet (6) by specifically sedi
probiotic (2) opposite to a bottomportion (la) of the reservoir (1). 5
The meOhod/&csser di ng to claim 16, wherein the pluggiPag/ErRottijess7ar | east
outlet (6) is obtained by a centr3éfugati on of the dispensing co
10 18. The nethod according to claim16 or 17, wher ei n pl uggi ng of
| east one outlet (6) is obtained by arrangi ng the container

sedi nment ati on process.

10

15

20

25

30

15.

16.

A dispensing container (1) according to any of claims 1
to 14 wherein said probiotic (2) is replaced or
accompanied by any entity from the list comprising : a
solid, semi-solid or non soluble entity, precipitate,
sediment, crystals, minerals, solid or non-soluble
extracts (such as vegetable extracts, ingredients, food
ingredients or mix of ingredients), fibers (such as non
digestible fibers and/or vegetable fibers), prebiotics,
symbiotics, sugars, coated beads (preferably inert
and/or non-toxic and/or edible and/or fibrous beads),
possibly with coating thereof comprising a bicactive
and/or a probiotic and/or a prebiotic and/or a
functional food ingredient and/or a drug and/or a
medicament ), and combination thereof, said entity being
preferably in suspension 1in a 1ligquid or a viscous

matrix.

A method for enclosing a non-homogeneous solution of
probiotic (2) in a viscous or liquid carrier (3) within
a dispensing container, the method comprising the steps
of

- filling the non-homogeneous solution in a
reservoir (4) of a dispensing container (1) being
connected to a dispensing head (5) of the container (1)
having at least one outlet (6),

- closing the at least one outlet (6) by means of

externally provided sealing means (14),

menti ng

nt ai ner

(1) with

support packagi ng havi ng
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- plugging the at least one outlet (6) by
specifically sedimenting the probiotic (2) opposite to a

bottom portion (la) of the reservoir (1).

5 17. The method according to claim 16,
wherein the plugging of the at least one outlet (6)
is obtained by a centrifugation of the dispensing

container (1).

10 18. The method according to c¢laim 16 or 17,
wherein plugging of the at least one outlet (6) 1is
obtained by arranging the container (1) with the outlet
(6) facing downwards in an external support packaging
having external sealing means designed to seal the

15 outlet (6) during the sedimentation process.



