1 Dispensing container with enhanced plugging means 5 Field of the invention The present invention
generally relates to the field of dispensing containers for problotics. More particularly, the present
invention relates to a dispensing container having 10 enhanced plugging means for enabling the storage
and release of a non-homogeneous composition comprising problotics. Background of the invention 15
Probloticmicro-organismsaremicro-organismswhich beneficially affect a host by improving Its intestinal
microbial balance (Fuller, R; 1989; /. Applied Bacteriology, 66: 365-378). According to the currently
adopted definition by FAO/WHO, problotics are: "five microorganisms which when 20 administered in
adequate amounts confer a health benefit on the host". Often problotic micro-organisms ("problotics")
produce organic ands Sucipes Eitig andrarati aceaticwainchwiichdnidesdt thdwgygwittgomeathegenic bacteria
such as Clostridium perffingens and Helicobacter 25 Consequently, problotic bacteria are believed to be
useful in the treatment and prevention of conditions caused by pathogenic bacteria. Further, problotic
micro-organisms are believed to Inhliolt the growth and activity of putrefying

5 Field of the invention

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

of a non-homogeneous composition comprising probiotics.

Background of the invention

15 Probiotic micro-organisms are micro-organisms which
beneficially affect a host by improving its intestinal
microbial balance (Fuller, R; 1989; /. Applied Bacteriology,
66: 365-378). According to the currently adopted definition
by FAO/WHO, probiotics are: "Live microorganisms which when

20 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
which inhibit the growth of pathogenic Dbacteria such as
Clostridium perfringens and Helicobacter pylori.

25 Consequently, probiotic bacteria are believed to be useful
in the treatment and prevention of conditions caused by
pathogenic bacteria. Further, probiotic micro-organisms are
believed to inhibit the growth and activity of putrefying
bacteria and hence the production of toxic amine compounds.

30 It is also believed that probiotic bacteria activate the



bacteria and hence the production of toxic amine compounds. 30 It is also believed that problotic bacteria
activate the 2 immune function of the host. A very Important field of application of problotic bacteria is the
field of Infant formulas. Typical representatives of 5 problotics in this field are lactic-acid producing
bacteria, such as e.g. problotic Blfidobacterlum lactls, BIFIDUS BL. In the prior art, several possibilities
are known to provide a probiotic composition to the end %ser respectively the 10 infant. A very common
way is to admix powdered problotics Into Infant formula irf powdered form. Several Infant and follow- up
formulas containing problotic mjcroorganisms that follow 15 this principle are commercially available; for
example the BIG" forfitii& t98stie" SAY. HOWEVer, when offering the Infant formula and the problotics
separately, 1.e. especially not in a mixed state, there's a

A very important field of application of probiotic bacteria
is the field of infant formulas. Typical representatives of
5 probiotics in this field are lactic-acid producing bacteria,

such as e.g. probiotic Bifidobacterium lactis, BIFIDUS BL.

In the prior art, several possibilities are known to provide
a probiotic composition to the end user respectively the

10 infant.

A very common way 1s to admix powdered probiotics into
infant formula in powdered form. Several infant and follow-
up formulas containing probiotic microorganisms that follow
15 this principle are commercially available; for example the

BIO NAN formula (Nestle SA).

However, when offering the infant formula and the probiotics
separately, i.e. especially not in a mixed state, there's a
20 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



20 potential problem of the user not, or at least not in the proper dosage, admixing the problotics to the
Infant formula after having reconstituted the Infant formula, winch 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 problotics mixed in an appropriate solution such as e.g. an oily matrix. 3
or at least not a proper dosage of probiotics to the infant Iéormula. However, a drawback of this approach
is that probzotzcs 5 contained in a viscous carrier such as e.g. an oily matrix are generally prone to
sedimentation and will thus form a non-homogenequs solution within the ,acka%:gg. Hence, during the

serving of the SBiutfon setimentsdF tife BroB2otzcs aréfikely’to b WRARSIHHithn? the FackB§ing and

thus, the 10 fulfreleasesof all probzotzcs contained within the packaging during the serving process
cannot be assured. Accordingly, it is 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:eering the séndmtp processt Oné kisowa@gppreath ta everdome this @rablenris to
provide 20 golubliz%%tlzonglgtlagtsgr §ft§ggizers to ensure a Qgg}%genous solution W(i)t{]'in the£a£:li<z§1<ging
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such that the ec.:é)ﬂlqwdlgr viscous carrier can the%rbrel?ulfly ex Ie%sduﬁna theaélervmg of the composition.

Accordingly, ne sedimentsrerldalid partictes of problbticanitl beiwithhelddduving lservings25Fpam the
paCka@”Q-HOW@M@%3%3¥3§88%ée%%ﬁﬁﬁf%ﬁnR%§39ﬂ§SHQQQBAQ?Q&ing. Hence, during
the serving of the solution 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 1is 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 is 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

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



formula, it is desired to omit any additional components such as stabilizers, emulsifiers or gelling agents
which may 30 have a negative influence on the consumer's health. 4 Therefore, an improved packaging
container is sought-after which enables the storage and the enhanced release of a predefined amount of
a non-homogeneous solution containing 5 probiotics. WO 2008/062203 discloses a dispensing container
with pharmaceutical ingredient in a liquid carrier wherein the concentration of the pharmaceutical
ingredient in a liquid 10 carrier. This document is completely silent as regards problotics. This document
shows that the concentration of the pharmaceutical ingredient decreases from the outlet of the dispensing
head towards the bottom portion of the reservoir. This phenomenon is considered as a problem 15
leading to a losmefrthe desjrecingredient- WO 2009K92628 disstosesraceapsule fosudispensiiigea heat
sensmve[NOU%%%%%hIggggI%gnu%%%gngg%%g%guag%%_ the enhanced release of a
predefined amount of a non-homogeneous solution containing

5 probiotics.

WO 2008/062203 discloses a dispensing container with
pharmaceutical ingredient 1in a liquid carrier wherein the
concentration of the pharmaceutical ingredient in a liquid
10 carrier. This document 1is completely silent as regards
probiotics. This document shows that the concentration of
the pharmaceutical ingredient decreases from the outlet of
the dispensing head towards the bottom portion of the
reservoir. This phenomenon 1is considered as a problem

15 leading to a loss of the desired ingredient.

WO 2009/092628 discloses a capsule for dispensing a heat
sensitive probiotic with infant formula using a preparation
machine. The probiotic and the infant formula are provided

20 in separate compartments of the capsule.

The present invention seeks to address the above-described
problems. The invention also aims at other objects and
particularly the solution of other problems as will appear

25 in the rest of the present description.
Object and summary of the invention

In a first aspect, the present invention relates to a

30 dispensing container for a probiotic in a viscous or liquid



machine. The problotic and the Infant formula are provided 20 in separate compartments of the capsule.
The present invention seeks to address the above-described problems. The invention also alms at other
objects and particularly the solution of other problems as will appear 25 in the rest of the present
description. Object and summary of the invention 5 carrier, the probiotic having a higher specific weight
than the viscous or liquid carrier, wherein the container comprises a reservoir for holding the carrier and a
dispensing head being in fluid connection with the 5 reservoir, the dispensing head comprising at least
one outlet, wherein the concentration of the prabiotic decreases from the outlet of the dispensing head

towards a bottGRPorfidr of the r&dstidir. 10 ALHIAMY t6 tha iRUERtionP & Feddy: o ferd Singid-2Brve
portion of a nonHwmogeneous solution afiproblotic issprovided. Thesokition cahtaininga paedefined
amount of probé%tIincs %asne@us atl)e eggil)é %g]rgiq:isterfed to ah%sj; Qor can bf:]—:'emixeglt g\gth a portiga of Infant
formula. 15 As use%lrhereln, the term Sspecmlc weigﬁfg (also AOWA as% & unit welglhetfrelé?tes to the
weight per unitdiotgrae of agmaterald20 Bee teym "concertiation” retates ¢a thieorelative aimountraf a given
substance gontained within a splytion r in g partictlar yolume O 8P2Ce: o ot teast one

outlet, wherein the concentration of the probiotic decreases

from the outlet of the dispensing head towards a bottom

portion of the reservoir.

10 According to the invention, a ready-to-feed single-serve
portion of a non-homogeneous solution of ©probiotic 1is
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.

15
As used herein, the term “specific weight” (also known as
the unit weight) relates to the weight per unit volume of a

material.

20 The term “concentration” relates to the relative amount of a
given substance contained within a solution or in a

particular volume of space.

The term “user” means a subject who receives the composition
25 contained in the dispensing container. The contents of the
dispensing container can be administered by the user or by

another person such as e.g. a parent or a caregiver.

According to the present invention, the concentration of the

30 probiotics in the viscous or liquid carrier is highest at



The term "user" means a subject who receives the composition 25 contained in the dispensing container.
The contents of the dispensing container can be administered by the user or by another person such as
e.g. a parent or a caregiver. 6 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 problotics lies above the specific 5 weight of, the carrier. Hence, an Inverted concentration of
the problotlc particles within the liquid carrier is provided: Due to the provision of a high concentration of
the 10 probiotic at the outlet of the dispensing contajner it can be effectively ensured that during a
dispensing prot&ss rﬁ8§%?§heo£li&§ﬁ)bi8ﬁ%%3&?&&%@%?86Igﬁ?ror%‘at & CoRfainef ARH thb8e
withholding respectieely refaining:of picipeticsi partictesawithirothercontainerredrahe wminynizedwad s
Accordingly, even thougg a %%nt-éeomo enous solutigrtj is Q{leesent within the contai?i%ghe ﬁ:jec%igg

. arra . om ©) Q reservolr uagL
properties of the contdiner ingredients, the Ilqwa or ViscoUs Carrier and the pfrob% o par(ﬂcles, are

enhanced. In pawtculdr] a veryiZhaccuarfatecamoynt db peablotics tande aldmiristeted te tlecuseroor to a

receiving vesss%l ini orgtger 1 becﬁneixegl v¥ithl an InfﬁntIl fgémulg r\Nhﬂ% at ;[:r]ceesdam% Hrgg %hrea%sie of aéjpitional
components such &s stabi izers, emutsifiers or geﬁlng dgents is prevented. ft7s to be noted that such an

Improved 25 dishensipg abéuracy is patitulady fmportaritivhentthe usériigwichildorimfagt. 7 is
concentration %fltggpcﬁgl&igtic contained in the liquid reservoir of the container.

Due to the provision of a high concentration of the
10 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.
15
Accordingly, even though a non-homogenous solution is
present within the container, the ejection properties of the
container ingredients, the liquid or wviscous carrier and the
probiotic particles, are enhanced. In particular, a very
20 accurate amount of probiotics can be administered to the
user or to a receiving vessel in order to be mixed with an
infant formula while at the same time, the use of additional
components such as stabilizers, emulsifiers or gelling
agents is prevented. It is to be noted that such an improved
25 dispensing accuracy 1is particularly important when the user

is a child or infant.

The concentration of the probiotic arranged at the outlet of

the dispensing head is preferably 3 to 10 times the



Examples of suitable problotic micro-organisms Include 5 yeasts such as Saccharomyces, Debaromyces,
Candlda, Plchla and Torulopsls, moulds such as Aspergillus, Rhilzopus, Nucor, and Penlcilllum and
Torulopsls and bacteria such as the genera Billdobacterlum, Bacteroldes, Clostridium,
Fusobacterlum,Mellssococcus,Proplonlbacterlum, 10 Streptococcus, Enterococcus, Lactococcus,
Staphylococcus, Peptostrepococcus,Bacillus,Pedlococcus,Micrococcus,
Leuconostoc,Welssella,Aerococcus,0Oenococcusand Lactobacillus. Specific examples of suitable problotic
micro-organisms are:Saccharomyces cereviseae,Bacillus 15 , , .
coagulans, BaciiltfiERerid iy Baditussubtills, Biftdotactérumbilidim Siftdobabte i ntanfid +
BilldobacterlumiesgumdEnteracochasfaealum, ienterococcusfaecalls,Lactobacillusacldophilus,
Lactobacillusallmentarlus,Lactobacilluscase"subsp. 20 case”, Lactobacillus case" Shilota, Lactobacillus
curvatus, Lactobacillus delbruckl" subsp. lactls, Lactobacil- 2Q lus farclminus, Lactobacillus gasser",
Lactobacillus hehsticlis sl actobacibus dahnison”, actobacillus retter’o Eactobadios rhammosuge
(Lactobacilléjps GGQSIE%Ct%%a&wUSa gS gaaked Lglrc;g%ncoggus lafﬁtl aIL\/]I:I(c)roc((:)é:cus V@arlr'%m§ gedl%clogfg:gg
acldilactic”, edfococcus pentosaceus, Igeglococ Us 25 acldi actlc’ﬁ?YDed‘?dcoccus alophilus,
Streptococcusfaedalls; Streptecorcusitherdophiludy Stapihdecoczus tamoskis;iand Staphylococeus

xylosus. and Penicillium and Torulopsis and Dbacteria such as the

genera Bifidobacterium, Bacteroides, Clostridium,
Fusobacterium, Melissococcus, Propionibacterium,

10 Streptococcus, Enterococcus, Lactococcus, Staphylococcus,

Peptostrepococcus, Bacillus, Pediococcus, Micrococcus,
Leuconostoc, Weissella, Aerococcus, Oenococcus and
Lactobacillus. Specific examples of suitable ©probiotic
micro-organisms are: Saccharomyces cereviseae, Bacillus
15 coagulans, Bacillus licheniformis, Bacillus subtilis,
Bifidobacterium bifidum, Bifidobacterium infantis,
Bifidobacterium longum, Enterococcus faecium,
Enterococcusfaecalis, Lactobacillus acidophilus,
Lactobacillus alimentarius, Lactobacillus casel subsp.

20 casei, Lactobacillus casei Shirota, Lactobacillus curvatus,
Lactobacillus delbruckii subsp. lactis, Lactobacil- 2Q 1lus
farciminus, Lactobacillus gasseri, Lactobacillus helveticus,
Lactobacillus johnsonii, Lactobacillus reuteri,
Lactobacillus rhamnosus (Lactobacillus GG), Lactobacillus

25 sake, Lactococcus lactis, Micrococcus varians, Pediococcus
acidilactici, Pediococcus pentosaceus, Pediococcus 25
acidilactici, Pediococcus halophilus, Streptococcusfaecalis,
Streptococcus thermophilus, Staphylococcus carnosus, and

Staphylococcus xylosus.

30



8 The problotic bacteria may be used live, inactivated or dead or even be present as fragments such as
DNA or cell wall materials. In other words, the quantity of bacteria winch the formula contains is
expressed in terms of the equivalent 5 colony forming units of bacteria irrespective of whether they are
competely or partly, live, inactivated, dead or fragmented. The problotic bacterial strain may be any lactic
and 10 bacteria or lifldobacterla with established problotic characteristics. The problotic of the invention
may be any problotic bacteria or problotic microorganism-that have been or can be originated, found,
extracted or Isglated in milk upon excretion, preferablé in human breast milk. Sul-table 15 prablotjc lactic

and bacteria Inchie Ladbaci fuhahiosts KECC 83165 dbtamable e &lia & VA oY of Einland

under the trade matkvie@G peactobaciius rhesnnosusGMECsidh24a kaatolractius revtarl AEBCC 55730

and Lactobacillus reuterl DSM 17938 obtainable from B%ggala 20 Lactobac] Iug fermentum VRI 003 and
0

Lactobacillus pnéf?fll:(:earslef1 CM I-721%, Cactobaci Fu’sj nsori CNCMA-1225, EsdishaciiugHéVeticas

CNCM 1-4095lifldobactenluan breveaCNEMLE-386D rhfldobactenumrelongumfCNEM £Q2618a26nt

Sul-tablepr%bloéic ifldoba‘%terlastrainsinclu%de Iifldtob%cterlum longum ATCC %AA-999 f()ld %Mloerirnaga

Milk Industry Co. Ltd. of a%gﬁlunn%er%ﬂé rade mar aBCBtfs%l The strain bf lifldobacterium breve sold by

Danlsco undertthe fradermark Bip08cthe strain oilifldbbactérium breve sotdi 3G by Moridaga under the
trade mark M-%@\éaﬂgﬁq% gtrain of 9

The probiotic Dbacterial strain may be any lactic acid

10 bacteria or Bifidobacteria with established ©probiotic
characteristics. The probiotic of the invention may be any
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

15 probiotic lactic acid Dbacteria include Lactobacillus
rhamnosus ATCC 53103 obtainable inter alia from Valio Oy of
Finland under the trade mark LGG, Lactobacillus rhamnosus
CGMCC 1.3724, Lactobacillus reuteri ATCC 55730 and
Lactobacillus reuteri DSM 17938 obtainable from Biogaia,

20 Lactobacillus fermentum VRI 003 and Lactobacillus paracasei
CNCM I-211c0, Lactobacillus johnsonii CNCM I-1225,
Lactobacillus Helveticas CNCM 1I-4095, Bifidobacterium breve
CNCM I-3865, Bifidobacterium longum CNCM I-2618.

25 Suitable probiotic Bifidobacteria strains include
Bifidobacterium longum ATCC BAA-999 sold by Morinaga Milk
Industry Co. Ltd. of Japan under the trade mark BB536, the
strain of Bifidobacterium breve sold by Danisco under the
trade mark Bb-03, the strain of Bifidobacterium breve sold

30 by Morinaga under the trade mark M-16V and the strain of



Blfldobacterlum breve sold by Instltut Rosell (Lallemand) under the trade mark RO070. A particularly
preferred Blfldobacterlum strain is Blfldobacterlum lactls CNCM 1-3446 which may be obtained from the
Christian Hansen Company of 5 Denmark under the trade mark Bb12. A mixture of suitable problotic
lactic and bacteria and Blfldobacterla may be used.  The volume of the reservoir of the container
preferably lies 10 between 0.2 to 5 ml, more preferably between 0.5 and 3 ml. The viscous or liquid carrier
preferably contains between 10e4 and 10el1, preferably between 10e7 and 10e9 CFUs (Colony forming
limits) of problatic, It js to be understood 15 thaté;lg'r a relative lower problotic load respectiv%I%\/ a lower

amount of CFUS & 51oBRSticSAithi the VistousSsHiuill €arfiBf & t&ilfive Higiter centfiftigatith tite and/or
a higher centrifugation spéed may heaequitackto IrRducan efficieptagdregatien of theprablotie garticles.

fich can 40 e made g o iy gycerdes

20 The viscous,or.ligyid carrier s preferably an ailymatrixcwh _
Preferably, the oily' matrix comprises meédium chains traglycer oreover, the oily matrix may
as well comprisérsagparsaly isi2s tobheaindedstdocbthat the canierstainsbe alynoeka cl€amiiguid, acfaste,

suspensiong emulsion, micro-emulsign, or.any other material having the.general flow characteristics of a
liquid. 100 arr?Fnr%ggar%‘i{nplgs%f?:%ec?%he%%%he%%%ain%‘r)Eg:gh b% mnélgéqﬁ%ne] a?\#errﬁgﬁgs%locf or
thermoset polymardyorheansiof btow meldirg. Preferablyz the nsedipofyrrebisdrethat caatbe egtruded
such as for exc}lrgglcﬁ,. polyethylene, 5 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 10 transparent or translucent. Accordingly,

the user can determine;the amouni and/or the ganditign of the ingredients withinthe reseryoir; Moreover,

during the dispensing process, the user can determine whether the full amount of the ingredients within
the reservéit his beerexPefled-from I8 thendispersiAg coptaineroetween 0.5 and 3 ml.

The wviscous or liquid carrier preferably contains between
10e4 and 10ell, preferably between 10e7 and 10e9 CFUs
(Colony forming Units) of probiotic. It is to be understood

15 that for a relative lower probiotic load respectively a
lower amount of CFUs of probiotic within the wviscous or
ligquid carrier a relative higher centrifugation time and/or
a higher centrifugation speed may be required to induce an
efficient aggregation of the probiotic particles.

20
The viscous or liquid carrier 1is preferably an oily matrix
which can 10 be made e.g. from dry glycerides. Preferably,
the oily matrix comprises medium chains triglycerides (MCT).
Moreover, the oily matrix may as well comprise sugars. It is

25 to be understood that the carrier can be any of a clear
liquid, a paste, suspension, emulsion, micro-emulsion, or
any other material having the general flow characteristics

of a liquid.

30 In a preferred embodiment, the dispensing container is made



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 20 the liquid reservoir of the
dispensing container. The diameter of the at least one outlet of the container preferably lies between 0.5
mm and 5 mm, most preferably between 1 mm and 2 mm. 25 The dispensing head of the container may
as well comprise more than one outlet to further enhance the dispensing properties of the container.
Thereby, the cross sectional shape and/or the geometrictorm of the different outlets may 30 vary for each
of the outlets. The outlets m é/for example be 11 funnel or channel- shgged Preferably, the different

outlets are arra%earét tHe 6 53&5lﬁ&ﬂ55& 4t & bosftion OPPOSite to & B6ttdrR poridH ftﬁ@rﬁqﬁ’ d

reservoir of theneenriaifielblb 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,

5 polypropylene, ethyl wvinyl alcohol copolymer, cyclic olefin
copolymer, cyclic olefin polymer, 1liquid crystal polymer,

polyethylene terephthalate or a mixture of any of these.

The material of the dispensing container is preferably
10 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

15 the dispensing container.

The at least one outlet of the container 1is preferably
arranged at a distal end of the dispensing head, opposite to
a proximal end of the dispensing head that is connected to

20 the liquid reservoir of the dispensing container.

The diameter of the at least one outlet of the container
preferably lies between 0.5 mm and 5 mm, most preferably
between 1 mm and 2 mm.
25

The dispensing head of the container may as well comprise
more than one outlet to further enhance the dispensing
properties of the container. Thereby, the cross sectional
shape and/or the geometric form of the different outlets may

30 vary for each of the outlets. The outlets may for example be



In a preferred embodiment, an aggregated portion of problotif particles is present at the at least one outlet
of the container. The portion of problotif particles is preferably a sedimentation cake which is arranged to
10 essentially plug the at least one outlet of the dispensing head. Accordingly, a plug of problotif 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 15 effectively prevented. The
sedimentation cake respectively the plug of problotif particles can be arranged at the at least one outlet by
means of centrifugation for engranfgle. The arrangement of the 20 sedimentation_cake may as well be

obtained by forc & ProbIGHAR SetimiBAPS the af lEabEEAE olitlet'dlfe (3'an mtéiiediats Stdrage
orientation of the dispensing cantainerwih thiesputtet bed-1gdwedd atta laweopdsitiemretative da the liquid
reservoir of the %ont%inerbf% 2 de{edefinegi%Snper(i)otd oftt'gne. DfJ[u.le to.the cggtsrgug]atiiop resy%ecti\t/ |
sedimentation process that is prefergﬁlf/ carried out direcﬁy a erqf‘ijlﬁng the proﬁio?lc into the container
together with thehiguaidrox 80 viscous carrier, a stable arrangement of the aggregated 12 portion of
probiotic at%he outlet of the dispensing head is obtained.
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 is arranged to
10 essentially plug the at least one outlet of the dispensing
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

15 effectively prevented.

The sedimentation cake respectively the plug of probiotic
particles can be arranged at the at 1least one outlet by
means of centrifugation for example. The arrangement of the
20 sedimentation cake may as well be obtained by forcing the
probiotic to sediment at the at least one outlet due to an
intermediate storage orientation of the dispensing container
with the outlet being held at a lower position relative to
the 1liquid reservoir of the container for a predefined

25 period of time.

Due to the centrifugation respectively sedimentation process
that 1is preferably carried out directly after filling the
probiotic into the container together with the 1liquid or

30 viscous carrier, a stable arrangement of the aggregated



As an alternative, the dispensing container may as well be 5 arranged in an external secondary
packaging which is preferably arranged to close off and/or to seal the at least 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, 10 i.e. with the at least one outlet bell-1g arranged
at a lower position compared to the liquid reservoir, in order to enhance the sedimentation process of the
problotTc when the dispensing container is supported by? e secondary packaging. In order to facilitate
the sedimentation of the 15 problotTc in the container, the seconda%%sc(l%(gging preferably comprises

a

orientation me&7¢ thit BngbleRhe RoHEE pétitionity SHtheSSecsnd §inganthlis 35tevént the

user from storing the secondary packaging in another than the desired orientation. The orientation means
20 may be a specific shape of the secondary packaging such as for example a conical or triangular
shape. It is to be understood that the sedimentation properties of the probiotic may vary dependent on the
specific kind ofA25 probiefi¢ eontaitnedein thenkquid epeisedusycartert dhesebymsgme of thelaboke outlined
examples oé s.uitablenglreoé[)iotE?1 ma enagle amore effiscieecn(ggﬁdimentatior](than othershq%%endlegt on

their specific surface roperties an Jor seéirt—éﬁgﬁ properties. 3 a p?éafgrrgglerrlﬁbod‘fment, after

successful sedimeritatioh bf tlrerprobistit, the coneeatratidn ehthéqroblotic at thetdwtlet bf theadispensing
head is essenti&lllg n%t@g@&ed (p:g_/ th&lgrieggaﬁiggiq{ élile QJ-EQ‘E%SI gnCé)ﬂE%iTer.s 8@%% _etheOEE angfgggated

portion of the problotic is arranged to be held in a stable position at the outlet of the dispensing head in
order to provideecstaBrplugesfake dgispensifdgeasfainer, irrespettivelrefihe comainets erentation. 10

Thecontainer i prefetahly gsqugazablesinale;use conginesherepy.Re dauid resemvolr inpiaferably
arranged within a squeezable main body of the container. As used herein, the term "squeezable" is
understood®o fhean with the at least one outlet being arranged at a lower
position compared to the 1liquid reservoir, 1in order to
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
15 probiotic in the container, the secondary  packaging
preferably comprises orientation means that enable the
correct positioning of the secondary packaging and thus,
prevent the wuser from storing the secondary packaging in
another than the desired orientation. The orientation means
20 may be a specific shape of the secondary packaging such as

for example a conical or triangular shape.

It is to be understood that the sedimentation properties of
the probiotic may vary dependent on the specific kind of
25 probiotic contained in the 1liquid or viscous carrier.
Thereby, some of the above outlined examples of suitable
probiotics may enable a more efficient sedimentation than
others, dependent on their specific surface properties

and/or secretion properties.
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15 that the reservoir can be deformed or crushed with a resulting reduction in volume by squeezing the
reservoir e.g. between the thumb and a finger of a user's hand. Thus, when squeezing the reservoir of the
container, a 20 pressure is 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, a pressing force
is exerted onto the aggregated portion of problotic particles arranged at the outlet of the container 25 such
that the aggregated problotic particles are flushed out fram the container outlet and are thus made to

leave the container first. Then, as the outlet of the container is not plugged by the problotic particles any
longer, the iquidhoPISC R Ce e TSRSEHEEH fronf IHeFGutiat by THEANS. o 56/ SB e tHe Gontainer-
14 In another preterred embodiment,tthe caniainen cemptisas ahireakableseabarrangedaat therat least

one outlet of the dispensing head. Thereby, the breakable seal is referﬂnll 5 connected to gpening
b i oroF TG e 0 il Bt e B D E haR R oEdeLof the
dispensing contaiaer.cAdcondinglyo effective sealinglotthencointainer isnalbtaimed. 10Hdorsoyver tére
additional cjoosure of the 1E:gatalner is ggowggd Qﬁd thusoﬂ)eiagjcnlgcof ithe contalneé 5anc<k))e BreevFér%tggteven

before the Sedifentation procggsr respectively i the'sedimentation of the JEf?gﬁotlc at the out he

dispensing heaichisanot yebdempletad. 15T R opéring wicas's aré préferably adipsportoneftheicontainer
connected to the freakpBle seal, Thereby, thein Porting isrefradly desioned for inping Retween a
thumb and a finger of a user. 20

irrespectively of the container’s orientation.

10 The container is preferably a squeezable single-use
container. Thereby, the 1liquid «reservoir is preferably

arranged within a squeezable main body of the container.

As used herein, the term “squeezable” is understood to mean
15 that the reservoir can be deformed or crushed with a
resulting reduction in volume by squeezing the reservoir

e.g. between the thumb and a finger of a user’s hand.

Thus, when squeezing the reservoir of the container, a
20 pressure is 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,
a pressing force is exerted onto the aggregated portion of
probiotic particles arranged at the outlet of the container
25 such that the aggregated probiotic particles are flushed out
from the container outlet and are thus made to leave the
container first. Then, as the outlet of the container is not
plugged by the probiotic particles any longer, the liquid or
viscous carrier 1s dispensed from the outlet by means of

30 squeezing the container.



In a preferred embodiment, the opening means are designed to be twisted by the user, thereby shearing
respectively breaking the seal. 25 In a preferred embodiment, the dispensing head comprises retaining
means designed to support the probiotic at the dispensing head and/or the outlet of the container. 15
even if the container is subjected to external Influences such as e.g. vibrations during transportation
thereof. The retaining means is preferably a geometrical Rbstacle 5 formed integral with the dispensing
head and/or the liquid reservoir. The retaining means may as well be a diminution of the cross sectional
area of the outlet of the dispensing head. 10 Thereby, a diminution of the cross sectional area may as
well be present between the dispensing head and the liquid reservoir of the container. Accordingly,
sedimented particlesnwinch arecarcdrgedtat thenhb ditleh af, the kentainet atenmoredikety-tosadhere onto
the Inner surface of the outlet and/or the dispensing head of the container and thus, a stab sitioning
of the seclmen (o BATRIS i< QBiain B8 28 12 andther cLorior SABCIMENE 11eiekaing meaiS s a ord
arranged at theldutietraf the dispensingrheackdihe rétaeningrmeand heay sssanellibe eofuahelratranged at
the outlet resspe((:)tiﬁ/eleyC Igae to the ouetlet rgf the é:gpltain%i Z%Jltraajpre{%rreg%%q%dir%ent thg ret%iging
means are pre?eragly eS|gne(§Dto%pe deformed andlor dislocated if pressure Is applied hto the container
|espajweWtheasily break respectively open the seal and thus open the

outlet of the dispensing container.

Accordingly, effective sealing of the container is obtained.
10 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

dispensing head is not yet completed.

15
The opening means are preferably a tip portion of the
container connected to the breakable seal. Thereby, the tip
portion 1is preferably designed for gripping between a thumb
and a finger of a user.

20

In a preferred embodiment, the opening means are designed to
be twisted by the wuser, thereby shearing respectively

breaking the seal.

25 In a preferred embodiment, the dispensing head comprises
retaining means designed to support the probiotic at the

dispensing head and/or the outlet of the container.

Accordingly, the desired position of the probiotic particles

30 within the dispensing container can be effectively ensured



liquid reservoir of the container, e.g. by squeezing the container main body. Accordingly, during a
dispensing from 30 the container, the retaining means are enabled to contribute 16 to the flushing of the
probiotic particles arranged at the outlet of the container. It is to be understood that the retaining means
may as well 5 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 problotic particles and the Inner surface of the dispensing head and/or the outlet of 10 the container.
Furthermore, the liquid or viscous carrier according to the%:resent invention may as well contain other

nutrients such 88 %0r exampbiBSitGRineS prebioticS (ofigossactRarides), T5% hiindrats, trade BidhTéts, etc..
Thereby, the sedinrendatien of. theipreblotic mdthiu thencorntabmes pespectively at itkke-euttet of the container
may contribute to the preservation and/or the stability of the

The retaining means 1s preferably a geometrical obstacle

5 formed integral with the dispensing head and/or the liquid

reservoir.

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

reservolr of the container.

Accordingly, sedimented particles which are arranged at the
15 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.

20 In another preferred embodiment, the retaining means 1is 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.

25 In a preferred embodiment, the retaining means are
preferably designed to be deformed and/or dislocated if
pressure 1is applied into the container respectively the
liquid reservoir of the container, e.g. by squeezing the
container main body. Accordingly, during a dispensing from

30 the container, the retaining means are enabled to contribute



20 liquid or viscous darner respectively the liquid contained within the container. Thus, for example, the
compatibility between the liquid or viscous darner and the contained problotic may be enhanced. In a
further aspect, the present invention relates to a method for enclosing a non- 25 homogeneous solution of
problotic in a viscous or liquid darner 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 30 the container having at least one o tlet, 17 closing the at least one outlet by
means of externally rovEed sealing mean%oeplu%gin the at least one outlet by specifically sedimenting

the probiotic oposité fo & bBRtBMSortion Jf & thE Te&8UGit CALRBIdInG 16 the Breg&ftiRvehtior:; Hn

effective methad:efl enclesing renarzhaemogenous solution of problotic in a figuld or viscous carrier is
provided, whereby a sedimentation plug 10 of problotic particles is arranged at the at least one outlet of
the dispensing container. Thereby, the concentration of the problotic is specifically Increased at the
dispensing hedd-ofithe tontamensdelr Hat ddiring aispehsing ©f theningge diesats $rana thescontasnér
Withholding515kg)é prgbl%tice%%rycles vsvfilltig E;[ge co&net%igeg is (r)firnfif(iazedd Ig @.%referared flrrék(){)di lent, rtlhe
plugging of the at least one outlet is oBtalne(?by a ceﬁtrlfugation of the d}sp%nsu%D container. Thereby, the
centrifugation ispreferaplyréarded 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
inner surface of the dispensing head and/or the outlet of

10 the container.

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

15 minerals, trace elements, etc..

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

30 the container having at least one outlet,



20 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. 25 It is to
be noted that the externally provided sealing means may be any means suitable for an intermediate
closing of the 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 30 provided to the
container during sedimentation. 18 In another preferred €mbodiment, plugging of the outlet may as well
be obtained by an intermediate stora%e of the container after the filling process. Thereby, the container 5

is preferably stored 185 85 24 R6ur€ tipsideown’ 8. With-theoufidt baFRI Srranged &4 Idier Position
relatively to theoliquid deserveis 0f the eentaimer. Moreover, the specific sedimentation of the probiotic

within 10 the container and thus, plugging of the at least one outlet may as well be obtained by arranging
the container with tﬁe? oatlat! f%cing %%wn\igvgrds% %ﬁ%addffi%%al s%%ﬁrgﬁ)épack%%ingsﬁfvcﬁg ex e¥nflé’| sealing

means desighecttbiseal the gutleh durmgothesedimerntationi process. 5 Actotrding tocthisiembagiment,
the specificglly (Hreec}eed %%g)omfzntation process is carried out within the additional support packaging such
that a sedimen%atlon Cake respéectively plug is created at the at least one outlet of 20 the container. Brief
description of the drawings

According to the present invention, an effective method of
enclosing a non-homogenous solution of probiotic in a liquid
or viscous carrier is provided, whereby a sedimentation plug
10 of probiotic particles 1is 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

15 of probiotic particles within the container is minimized.

In a preferred embodiment, the plugging of the at least one
outlet 1is obtained by a centrifugation of the dispensing
container. Thereby, the centrifugation is preferably carried
20 out directly after filling of the container with the
ingredients. The centrifugation 1is preferably carried out
for a predefined time period of about 30 to 120 seconds at a

speed between 700 to 3500 RPM.

25 It is to be noted that the externally provided sealing means
may be any means suitable for an intermediate closing of the
outlet of the container in order to prevent leaking of the
ingredients therefrom during the sedimentation process.
Thereby, the sealing means 1is preferably an external plug

30 provided to the container during sedimentation.



Further features, advantages and objects of the present 25 invention will become apparent for the skilled
person when reading the following detailed description of embodiments of the present invention, when
taken in conjunction with the figures of the enclosed drawings. 19 Fig. la shows a side view of a preferred
embodiment of the dispensing container according to the present invention. 5 Fig. Ib shows a bottom
view of a preferred embodiment of the dispensing containgr according to figure la. Fig.
2ashowsanotherpreferredembodimentofthe 10 1

In another preferred embodiment, plugging of the outlet may
as well Dbe obtained by an intermediate storage of the
container after the filling process. Thereby, the container
5 is preferably stored for 5 to 24 hours upside down, 1i.e.
with the outlet Dbeing arranged at a lower position

relatively to the liquid reservoir of the container.

Moreover, the specific sedimentation of the probiotic within
10 the container and thus, plugging of the at least one outlet
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.
15
According to this embodiment, the specifically directed
sedimentation process is carried out within the additional
support packaging such that a sedimentation cake
respectively plug is created at the at least one outlet of

20 the container.
Brief description of the drawings

Further features, advantages and objects of the present
25 invention will become apparent for the skilled person when
reading the following detailed description of embodiments of
the present invention, when taken 1in conjunction with the

figures of the enclosed drawings.

30



dispensing containeraccording tothepresent invention before the sedimentation process. Fig.
2bshowstheembodimentofthedispensing containeraccordingtofigure2aafterthe 15 sedimentation process.
Fig. 3a-3cshowpreferredembodimentsofthe dispensing head of thecontainer according to the present
invention.

19

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

present invention.

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

figure la.

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

invention before the sedimentation process.

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

15 sedimentation process.

Fig. 3a - 3c show preferred embodiments of the
dispensing head of the container according to

the present invention.

20
Fig. 4a - 4c show preferred embodiments of the
retaining means of the dispensing container
according to the present invention.
25 Fig. 5 shows another preferred embodiment of the

dispensing container according to the present
invention Dbeing arranged in an additional

support packaging.

30



20 Fig. 4a4cshowpreferredembodimentsofthe retainingmeansofthedispensingcontainer according to the
present invention. 25 Fig. 5showsanotherpreferredembodimentofthe dispensing containeraccording
tothepresent inventionbeingarrangedinanadditional support packaging. 30

20

Detailed description of embodiments

Figure la and 1lb show a side respectively a bottom view of a
preferred embodiment of the dispensing container 1 according

5 to the present invention.

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

10 user to inspect the ingredients within the container.

The dispensing container 1 comprises an essentially
cylindrical main body 4 that serves as a liquid reservoir
holding a predefined amount of preferably non-homogeneous

15 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.

20
The main body 4 comprises a bottom portion la and a sidewall
portion 1b enclosing a defined volume of the liquid
reservoir 4. At a portion opposite to the bottom portion 1la,
the liquid reservoir 4 1is connected to a dispensing head 5

25 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 1liquid guiding means enable a
provision of 1liquid from the 1liquid reservoir 4 to the
dispensing head 5. Moreover, the liquid guiding means are

30 preferably arranged to enable a specific sedimentation of



20 Detailed description of embodiments Figure la and Ib show a side respectively a bottom view of a
preferred embodiment of the dispensing container 1 according 5 to the present invention. 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 10 user to Inspect the ingredients wifilfin the container. The
dispensing container 1comprisesan essentially cylindricg| main body 4 that serves as a figuld reservoir
holding a predefined amount of preferably non-homogeneous 15 solution. The volume of the figuld
reservoir preferably lies between 0.2 to 5 ml, moreé)referabl between 0.5 and 3 ml. It is to he understood

that the main bod§ nidy e 8f afty Jeometlicd’Shape WiTeH eRgbleStbrag st the Mgretiients °¢
respectively the nonshiomaaganaais saltfion:20pect to figures 2a and 2b.

The dispensing container further comprises an outlet 6 which
5 1s arranged at the dispensing head 5. The outlet according
to this embodiment 1is preferably arranged on a tip portion
of the dispensing head 5, opposite to bottom portion la of

the liquid reservoir 4.

10 In particular, the dispensing head 5 comprises a proximal
end 5a facing the guiding means 1lc and a distal end 5b at
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 liquid reservoir 4 such that

15 dispensing from the container is facilitated and the
dispensing of all ingredients contained within the liquid

reservolr 4 is enabled.

The dispensing head 5 1is preferably of reduced diameter d2
20 compared to the diameter dl of the 1liquid reservoir 4.
Moreover, the dispensing head 5 and/or the outlet 6 of the
dispensing head 5 may be of varying cross sectional shape
compared to the 1liquid reservoir 4. For example, the
dispensing head 5 and/or the outlet 6 may have a cross
25 sectional shape which is e.g. round, squared, triangular or
of any other geometrical shape. As can be seen in figure 1la,
the outlet 6 is preferably sealed by a breakable seal 11.
Thereby, opening means 12 are connected to the breakable
seal 11 which enable a user to open the seal by applying a

30 predefined force such as e.g. a twisting motion onto the



The main body 4 comprises a bottom portion la and a sldewall portion Ib enclosing a defined volume of
the figuld reservoir 4. At a portion opposite to the bottom portion la, the figuld reservoir 4 is connected to a
dispensing head 5 25 of the container 1. Thereby, the figuld reservoir 4 and the dispensing head 5 are in
fluid connection by means of figuld guiding means Ic. Said figuld guiding means enable a provision of
figuld from the figuld reservoir 4 to the dispensing head 5, Moreover, the figuld guiding means are 30
preferably arranged to enable a specific sedimentation o 21 the probiotic within the dispensing container
1 as will be explained later with respect to figures 2a and 2b. The dispensing container further. comprises
an outlet 6 wingh 818 Ararded st the dispensing Hesd & ThePdutiét aceBrdify to tHiS ®hibotimént is
preferably arranged oa attipspodiorpefibe dispemnsing siead bhepposie iobottoaa pertiare lawf then liquid
reservoir 4. 10 In articullar, thg dispgg%rgdﬁegg 5 comprises agroxima,é equ E’ f%ciil%g thesgcuidir%g means

Ic and a distal nd 55 at winch t}% outlet 6 is prefe‘raa{bIylc'gtlrt—fgt(“?greaL : A%%grdinglto his ‘eémbodimen , the

outlet 6 is arranged attheaeng end of e tentainer tappodsiventocthe liduibreseivair Asach thaby
5 the user, thereby breaking the seal 11 in order to open the
distal end 5b of the dispensing head 5.

The opening means 12 are preferably made of the same
material as the liquid reservoir 4 and the dispensing head 5
10 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

gripped between a thumb and a finger of a user.

15 As can Dbe seen in figure 1la, the 1liquid reservoir 4
comprises a non-homogeneous solution that preferably
consists of a probiotic 2 in a liquid or wviscous carrier 3.
Thereby, the wvolume of the liquid reservoir 4 may not be
completely filled with the non-homogeneous solution, thus

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

Within the dispensing container 1, the concentration of the
probiotic 2 decreases from the outlet 6 of the dispensing
head 5 towards the bottom portion la of the reservoir 1,
25 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
concentration of the probiotic 2 contained in the liquid

reservoir 4 of the container.

30



15 dispensing from the container is facilitated and the dispensing of all ingredients contained wfilfin the
liquid reservoir 4 is enabled. The dispensing head 5 is preferably of reduced diameter d2 20 compared to
the diameter dl of the liquid reservoir 4. Moreover, the dispensing head 5 and/or the outlet 6 of the
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 25 sectional shape winch is e.g.
round, squared, triangular or of any other geometrical shiape. As can be seen in figure la, the outlet 6 is
preferably sealed by a breakable seal 11. Thereby, opening means 12 are connected to the breakable

seal 11 winch eRabl aliset t6 bpen tFE2RAIMBY Applyifig e 30 brétefitatt fotce 2udPEs €. atiisting

motion onto ther2»iotic 2 forms an aggregated portion 7 of probiotic

particles 2, which is preferably designed to plug the outlet
6 of the dispensing head 5. Accordingly, a plug of probiotic

5 particles 2 is formed at the outlet 6, which contains the
largest portion of the probiotic 2 present within the
container 1. Hence, during dispensing of the ingredients 2,3
from the containter 1, the plug 7 can be first expelled from
the container 1 and thus, 1t can be ensured that the

10 withholding of probiotic particles 2 within the container 1
during the dispensing process 1is minimized. Accordingly, a
very accurate dose of probiotic can be administered to a
user or to a mixing vessel that contains a portion of infant
formula.

15
As indicated in figure 1la, the container 1 preferably
comprises retaining means 10 which are preferably located
between the outlet 6 and the 1liquid reservoir 4, more
preferably between the dispensing head 5 and the 1liquid

20 reservoir 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.

In particular, the retaining means 10 may be a diminution of
25 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.



opening means 12 as indicated by arrow A. Accordingly, before the dispensing process, the opening
means 12 which are preferably formed as an integral part with the rest of the container 1 can be sheared
from the dispensing head 5 by 5 the user, thereby breaking the seal 11 in order to open the distal end 5b
of the dispensing head 5. The opening means 12 are preferably made of the same material as the liquid
reservoir 4 and the dispensing head 5 10 of the containeéﬁl. Moreover, as can be seen in figure Ib, the
opening means 12 are preferably of squared cross sectidrial shape and offer a surface large enough to be
gripped between a thumb and a finger of a user. 15 As can be seen in figure la, the liquid_reservoir 4
comprises a nan:fiormBgernests SBT?H hthaPprofet by Eonsisis of glﬁ?8gbi5ﬁ’c F & figuid dr Visdous
carrier 3. Thereby, thel volbme 0f thel kquid: resemvoirth may obbetcompletebiiledowith theat is
non-homogeneorusfsolu%iholn, th%s %O S may as w | be preésengcxﬁlithin#he quHid.reser\ﬁ)ir 4 WjDIhin the
dispensing corﬁai%ereifEL e’concentration eegpract) loti¢'2 decreaSes from the outfet 6 oef%ﬁ[e dispensing
head 5 towardslthecbottarh eortiarbladadf the reservait & 2% 1 e thgedirestiontof ardeC oFhereby, the
concentratign of the problotic 2 arrang gjat e autlet 6_of the dispensing head 5 is preferably 3 to 10
times the c§ncéﬁ'tlt:g{tfc?nlf)ligthemgr%%Fotifl co%’l%?nlenog in tﬁ%ﬁiqu?dl ?23%%0%4 ot the c%oét%aelr?e%rﬁé%% a
preferred embaediment tthe highccongentiationoof theoproblotic 2 fomrs an mggregated poitionak dEproblotic

particles 2, winch is er@éi%réblgid&ggg%d 9, 'ug&%%ﬁgﬁ Qfdbe dispgnsing. head §héh00ﬂ ngly. aplug

of problotic 5 particles 2 is formed at the outlet 6, winch contains the largest portion of the problotic 2
present within teseonitaiber £.-Hdues durng gispensingof Ytheoihgideients 23 ffermitha codtaliiter 1, the

plug 7 can be firspexpelled fram the cantainer 1 gad thus, itcan bg ensuyred that the 10 wjthhalding of

problotic particles 2 within the container 1 during the dispensing process is minimized. Accordingly, a very
accurate ddse Bf proAGticccan bé aefinisiered to a user or to a mixing vessel that contains a portion of
Infant formula. 15 As indicated in figure la, the container 1 preferably comprises retaining means 10 winch

are preferably located between the outlet 6 and the liquid reservoir 4, more preferably between the
dBpenQnghe&T@%@@Xheﬁﬁmas to be understood that the retaining means 10

are preferably designed to be deformed and/or dislocated
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 1is preferably solely obtained by the probiotic

plug 7.



20 reservoir 4. The retaining means 5 are designed to enable a stable positioning of the problotic particles
2 at the outlet 6 respectively at the dispensing head 5. In particular, the retaining means 10 may be a
diminution of 25 the cross sectional area of the dispensing head 5 as indicated in figure la. Hence, a
stable positioning of the problotic particles 2 at the outlet 6 respectively within the dispensing head 5 is
ensured. 24 The optional retaining means 10 according to figure la may as well be a grid or any other
geometrical obstacle that is preferably formed Integral w A the dispensing head 5. Hence, the problotil
particles 2 arranged on the side of the 5 retaining means 10 facing the outlet 6 are effectively prevented
from yielding fronPtHe diggiendifig head 5 towatd< the Sther sidd b the r%%a%niﬁ& %_&%Oﬁ?ﬁ%%ﬁgthe
figuld reservoirsh TThiisp itrespectivelyuafdhe @rientatiorcafdhe container 1 3a stahie positingingtefthe plug
7 of the 10 probloti] 2 isBobtained Th(freebyzit g to be undeEalt%((jle Hna{ rtlhceoreitﬁlligingor?ﬁanlsng)r are

preferably desi%ﬁ% 6 lecdeli‘)c‘)aantel and/or dis <ca)éategeolrlljring a dispensing from the container 1. °

Accordingly, thehkEs-filishingifrono thiee probiotilplay &rfrons thel donmtginerf 1 durng thieedisperising3rocess is
facilitated. With respect to figures 2a and 2b, anather preferred embodiment of the dispensing cantainer 1
according t\éltk?% 0 Sr%rslgﬁtl%\e/ént?onlasndplrrl ép%a%tlrc%%r%hg géafﬁ?een(?at‘fqolnt%roggses gfut%% epn%ogﬁ)tﬁqf)articles

2 will be describeg drs thel foflowingh Figure Patainde2lr shdranlembodimess ef theidisgensiig can

be seen 1in figure 2a, due to the sedimentation of the
probiotic 2 within the container 1 which have a higher
specific weight than the wviscous or 1liquid carrier 3, a
10 higher concentration of probiotic particles 2 is present at
the bottom portion 1 a of the liquid reservoir 4 compared to
a portion of the ligquid reservoir 4 facing the dispensing
head 5. More particularly, the concentration of the
probiotic 2 in this state decreases from the bottom portion
15 1la towards the dispensing head 5 arranged opposite to the

bottom portion la of the container 1.

Preferably, a minimum sedimentation volume 13 defined by the
length L1 and the diameter d2 of the dispensing head 5 1is
20 present at the dispensing head 5. This means that after
filling of the dispensing container 1, a predefined minimum
sedimentation wvolume 13 is designated for the sedimentation
process and 1is thus not filled with the non-homogeneous
solution. The sedimentation volume 13 ©preferably 1lies

25 between 0.1 and 0.9 ml.

After filling of the container 1 with the ingredients,
externally provided sealing means 14 are provided which are
designed to close-off the at 1least one outlet 6 of the

30 container 1. The sealing means 14 may be a part of a



25 container 1 in winch no sealing means are provided at the container 1. Thereby, in this embodiment,
closing-off of the container is preferably solely obtained by the problotil plug 7. 25 Figure 2a relates to a
state in winch the non-homogeneous solution of liquid or viscous carrier 3 containing the problotic
particles 2 has been filled Into the container 1. Thereby, in order to prevent spilling of ingredients 2, 3, 5
the container 1 is preferably arranged with the outlet 6 a%ﬁ position higher relative to the liquid reservoir 4.
As can be seen in figure 2a, due to the sedimentation of the problotic 2 within the container 1 winch have
a higher specific Weight than the viscous or liquid carrier 3, a 10 higher concentration ot%érobjotlc particles

2 is present at #' bottoMPorich 1 ADHRE IS réseiair 4 E5mBarkd to°a Portion df thedigtid - feservoir
4 facing the dispensingrhead bnMaré particularby, the eanrcentration of the preblotic2ta thisrstate
decreases frorglthe bottom Eortion 15 la towards the (iiiéspensing head Slilrr%%ged oggostite tg the bottom
portion la of the Contamer 1. E’?efesr%%%yl,%gmiﬂierﬁﬁn% sediméntation voltme 13 defin ﬁy the Ier?é]th Li and
the diameter d2:of ¢hendispepsingdeadd isi20 presenhat thieedispensirg head 51 Thissmeans that after
filling of the5disP§Qgiln ec&)fé%in rl,a Prredefinec% minimum sedimefn.tati%p votlgrrrpee 135i§ dees;gargf%d for the

; d. d ¢
sedimentation process and is thus not Tilled with the no%-hé)rﬁggeenelorhes solution. The sedimentation

volume 13 prefeeabilydies 26iystweén 0t apd @3 ail 1After.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 30 container 1. The sealing means 14 may be a part of a
After the provision of the external sealing means 14, a

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

15 700 to 3500 RPM.

Due to the higher specific weight of the probiotic 2 within
the liquid or viscous carrier 3, the probiotic 2 will form a
sedimentation cake at the outlet 6 of the dispensing head 5.

20 Accordingly, a solid probiotic plug 7 1is formed at the
outlet 6.

In a preferred embodiment, due to the predefined
sedimentation volume 13, in the normal storage position as
25 shown in figure 2b in which the dispensing container 1 1is
stored with its bottom portion la facing a support surface
15, the wviscous or 1liquid carrier 3 1is prevented from
reaching to the probiotic plug 7 as an optional clearance
distance 16 1is preferably present between the liquid within

30 the reservoir 4 and the solid probiotic plug 7.



26 centrifugation device preferably used to enable a specific sedimentation of the probiotic 2 within the
container 1. However, the sealing means 14 may as well be a part of an external packaging in which the
container 1 is to be 5 intermediately stored for a predefined time to enable sedimentation of the probiotic
2. After the provision of the external sealing means 14, a specific sedimentation of the problotic 2 is
carried out. 10 Thereby, the sedimentation is specifically_carried out to make the problotic 2 sediment at
the outlet 6. The sedimentation of the problotic 2 is prefe% bly obtained by centrifugation of the container
1, at least for a predefined time period of about 30 to 120 seconds at a speed between 15 700 to 3500
RPM. Due to the higher specific weight of the probiotic 2 within the liquid or viscous carrier 3, the probiotic
2 will form a serlimeatationcake at thimoutletts otthe dispensiag head &n 20Accoedinglypa sotidgrobiotic
plug 7 is formed at the gutlet 6. Ina preferred %odi ent,dueto thepregefi%q sedimentatiog voJCume 13,
in the normal s%r%gé%o%ﬁion as 25 SRown Y |glure% 1A whichthé 5%p%ﬁsmg%oﬁtrélrnaer}%els sfored with
its bottom portionda fading a stipport surfacéd 5dthepdscouscoriigaiit Carrér 3 isspreventetfeom Yeaching
to the probigtic yﬁ}lllf%g as.an optjtosnalaclear?nc%cliistanc% 1@1;13e prgger@gl}/ present between th% {iggid within

30 the resetvoir 4 and the solid problcﬁ% p uega ngo lrrespec

of the container’s orientation.

It is to be noted that the container preferably comprises
guiding means 1lc which are arranged between the liquid
10 reservoir 4 and the dispensing 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
means lc are preferably a slanted inner surface of the
container 1 arranged to connect the liquid reservoir 4 and
15 the dispensing head 5. In particular, the guiding means 1lc
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 1is
to be noted that the guiding means 1lc may as well be a part
20 of the dispensing head 5.

After the sedimentation process, the external sealing means

14 are preferably taken from the outlet 6 of the container

1, as the outlet 6 is now closed by the solid probiotic plug
25 7.

An alternative of sedimentation by means of centrifugation
is an intermediate storage of the container 1 with applied

external sealing means 14, whereby the container is stored



27 In any case, due to the sedimentation process of the probiotic 2, a very solid plug 7 is preferably
arranged at the outlet 6 and/or the dispensing head 5 of the container 1 5 which prevents any leaking of
the container 1 irrespective of the container's orientation. It is to be noted that the container preferably
comprises guiding means Ic winch are arranged between the liquid 10 reservoir 4 and the dispensing
head 5 of the container 1, winch enable a specific guidinegi%of the problotTc particles 2 towards an outlet 6
of the container 1. Thereby, the guiding means Ic are préferably a slanted Inner surface of the container 1
arranged to connect the liquid reservair 4 and 15 the dispensing head 5. In particular, the guiding means
Ic is preferably"&-fdhn&lSr KOBpeT-shapéd Irhet RUFACE 8?&1%1236}“&7%%% fangad Wifh the narfow end
towards the digpensinghhead b fespectivelytowardssthevatitiet 6. It is to be noted that the guiding means
Ic may as well be a part 20 of the dispensing head S. After the sedimentation process, the external
sealing means 14 are preferably taken from the outlet 6 of the container 1, as the outlet 6 is now closed
by the solid protietepleg,25 7ThAn abernative of sedimentatien byeméanseof eentafugationiis amn

intermediatg sigrage of fhe container Lwith applied (oo

sedimentation is carried out during storage of the container

figure 5) in which the

within the packaging 17 before the dispensing process.

As can be seen in figure 5, the packaging 17 preferably
10 comprises means 17a for supporting the externally provided
sealing means 14. However, the sealing means 14 may as well

be integrally formed with the packaging 17.

Moreover, the packaging 17 preferably comprises a support
15 structure 17a, 17b for supporting the container 1 within the
packaging 17 in a correct orientation. Thereby, the support
structure 17a, 17b 1is preferably arranged to support the
container 1 in a position in which the outlet 6 is arranged
at a lower position relative to the 1ligquid reservoir 4.
20 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 1is formed at the
outlet 6 during storage of the container 1 within the

25 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

30 particular shape to guide a user to apply a correct storage



external sealing means 14, whereby the container is stored 28 with the outlet 6 at a lower position
relative to the bottom portion la of the liquid reservoir 4. Moreover, the container 1 may as well be
arranged in an 5 additional packaging 17 (see figure 5) in which the sedimentation is carried out during
storage of the container within the packaging 17 before the dispensing process. As can be seen in figure
5, the packaging 17 preferably 10 comprises means 17a for supporting the externally provided sealing
means 14. However, the sealing means 14 may as well B§Integrally formed with the packaging 17.
Moreover, the packaging 17 preferably comprises a support 15 structure 17a, 17b for supporting_the
container 1 withiPhe FAkAgInG 27 i & CELt Srientation. ThERTRPHE sURBOrRRGRENA 1Fa. 17b is
preferably arranged tossupportthecontdiner loif aquositionlin whirghethe putlet &ris arangedrat atower
position relativ% to tq:e liquid [eser oir 4, 201: ence, %uetg) the se imentatign/ orfnthe solidFFroblotic
particles 2 within the Container T winch &re prle?eraB y guu?edp fo"the butfét resp":leycti\Cfcgz)lril1 he %ilespaensing
head 5, a sedimentatioh cake tespactivély plugri enfosmedrat theaoutlet & during stovagecofrthé@ontainer
1 within the525@r§ckggipgil7. JPS #Iaclt(%gingel\z e%rgfeéapllg Lo éisg% orientca}tlion means 18 winch enable

the user to tore the packaaing in the corréct ofientation. For example?tlf"lee pac?(a m% f7grln%?} be of a

the wrong orientation. In addition, the packaging 17
preferably comprises a printed label on 1its outer surface

indicating a correct storage position to a user.

10 Figures 3a to 3c relate to preferred embodiments of the
dispensing head 5 of the container 1 according to the

present invention.

As can be seen 1in figure 3a, the outlet 6 preferably
15 comprises at least one stepped portion 19 at which the inner
diameter d2 1is narrowed to an inner diameter d3. Thereby,
the inner diameter d2 preferably lies between 0.5 mm and 5
mm, more preferably between Imm and 2 mm. The diameter d3
preferably lies within the range of 0.3 and 4.8mm, more
20 preferably between 0.8 mm and 1.8 mm. As can be seen in
figure 3a, the reduced diameter d3 is preferably present at

the outlet 6.

Thereby, the reduced diameter d3 is ©preferably of a
25 resilient material such that when pressure is applied, i.e.
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.

30



30 particular shape to guide a user to apply a correct storage 29 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 5
thereof in order to prevent a user to store the packaging in the wrong orientation. In addition, the
packaging 17 preferably comprises a printed label on its guter surface indicating a correct storage
position to a user. 10 Figures 3a to 3c relate to preferreasgmbodiments of the dispensing head 5 of the
container 1 according to theéaresent invention. As can be seen in figure 3a, the outlet 6 greferaili/ 15

comprises at least dfte SBpHEd PSHtich 167 whickthé TS Hlafie@r 8298 narfoWad todn n
diameter d3. Therebyetheninnardiametersd? preferably lies hetween ke mom amdrberdn, Snore preferably

between 1mm and 2 mm. The diameter d3 preferably lies within the range of 0.3 and 4.8mm, mare 20
preferably betV\rllé)eQn 0. Fnen%%?r% lrncmr}&k.1 S ((:]?alnS 58 iseeennf\rjilvfifitlr}ée 35%% rg&uc?écg %iar%lé%;irg is6r
preferably presemt atthe.outlet 6. Thereby, the reduced diameter d3 is preferably of a 25 resilient material
such that when pressure is applied, i.e. 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 contairer taB0 ltds toslsernated thiag thee redoced-diameterm3may as welldbepresent asanother

portion of the dispensing head 2. 14§, nof durectly atthe distal end.and dwis.at the outlat 6 thergol,S
integral with the dispensing head 5. Thereby, the retaining
means 20 may be a portion of reduced diameter d3.

10 Preferably, the supporting means 20 are anchoring means
which enable a stable positioning of the probiotic plug 7 at
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

15 the 1liquid reservoir 4 and a portion perpendicularly
arranged to the orientation of the liquid channel 21 within
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

20 anchoring ring integrally formed within the liquid channel
21. Thereby, the anchoring means 20 preferably deform during

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

25 can effectively be held at the desired portion of the
dispensing head 5 wherein at the same time, effective

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

As indicated in figure 3c, the dispensing head 5 may as well

30 comprise more than one outlet at the distal end 5b thereof.



As can be seen in figure 3b, the dispensing head 5 may as well comprise Integral supporting means 20
preferably formed Integral with the dispensing head 5. Thereby, the retaining means 20 may be a portion
of reduced diameter d3. 10 Preferably, the supporting means 20 are anchoring means winch enable a
stable positioning of the problotic plug 7 at 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 15 the liquid reservoir 4 and a portion perpendicularly arranged to the orientation of the
liquid channel 21 within the dispensing head 5. The anchoring néeansﬁ%ﬁo are preferably circumferentially

arranged at thé iiquid Shaniél 21 FHowedsr- the ShchEPing frieafis 20 Aay Hewéll e 5ha 3okd 20
anchoring mg ktegrallydoemed avithia2hedligtid attesnel 21r Therebydheanchoting meansi2a preferably
deform during an appliegD ressure, 1.e. when squegezing the container 1, in order o contribute to the
cjection of the Wtole FroIEEE TG Mofie. dug (0 The Shated BERE 208 gD Cats
effectively be hedd abthe desiredbportien of ¢ dispeénsingdadad S2whedsin iad they saniestrine, ffedtive
ejecting of the plug 7 from the outlet 6 can be ensured. 31 Thereby, the at least two _outlets 6a, 6b are
preferably (t)§13 egbé?“ d}gr%eté?dfsnu%% tha dz]??nagszcedigﬁﬂeonta?igeﬁfa ¥esasf6ﬁ\/0 saé%imér?tat%%rﬁlagse a,7b are
formed at the outleltsi 6a,6be THerabyy aiseparation wall 22 chfichng the liquid 5 channel 21 Into at least
two outlets 6a, 6b is arranged within the dispensing head 5. Figures 4a to 4c show preferred
embodiments of the retaining means 10 of the dispensing container 1 according to the 10 present

invention. Therébyuthesretaining nfeansiiOvarersréfarably serdrgednsatveen thetliguid edseruding and the
dispensing heag.3 jn.ordey to prevent th8§§9gg§qt§ jon plug 7 ifgggedldurg&gljgedslqp(jmeggatigg@rocess

to yield towards the liquid reservoir 4 and thus, from being at least 15 partially dissolved again in the liquid
or viscousl®arrier s Astindicatehinifiure 48 ghesfetainingYheans 1019 preferdihpa diminltiod S of inner

the diameter d2 of the 20 liquid chanael 21 farmed withindhe digpensing.head 3, Accordingly, ihe

sedimentation plug 7 formed at a dispensing head side of the retaining means 10 are supported by the
diminution 25 WhéR HeSddrtainerd is stbfePWith the Buthete & higher pEsitisss tiattHeigeid feservoir

4.25 7 formed during the sedimentation process to yield towards
the ligquid reservoir 4 and thus, from being at least
15 partially dissolved again in the 1liquid or wviscous carrier

3.

As indicated in figure 4a, the retaining means 10 1is
preferably a diminution 25 of inner the diameter d2 of the
20 liquid channel 21 formed within the dispensing head 5.
Accordingly, the sedimentation plug 7 formed at a dispensing
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.
25
Figure 4b shows another embodiment in which the retaining
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

30 the reservoir 26 and the liquid reservoir 4 such that a



Figure 4b shows another embodiment in winch the retaining means 10 comprise a specifically formed
reservoir 26 within the dispensing head 5, winch is preferably of essentially spherical shape. Thereby, a
chralnufion 25 is present between 30 the reservoir 26 and the liquid reservoir 4 such that a 32
sedimentation plug 7 formed within the reservoir 26 during the sedimentation process can be effectively
supported therein, irrespective of the orientation of the cqntainer 1. Thereby, the dispensing head 5 is
preferably of resilient 5 matey-Hal in order to enable a wittfening of the outlet 6 during the dispensing
process, i.e. during, squeezing of the container 1. Accordingly, the plug 7 formed within the reservoir 26
can effectively B EHPEIEd tHeriram Hring - AI§entig BrocoLis 16 BRI At sholis SHOHER
preferred embadimentetthedetainingrimeanso@ whichaare forveed as agrid:ikelgbstacle 2ddietdeen the
dispensing head 5 and the liquid reservoir 4. Threreby, the grid 27, preferably, comprises a multifude of 15
openings 25 W s CAEIE ot 1S Bl (08 Sh1T 8 fim e FRa i AR 10
according to thehresént,invendonddregaeterably formed as integral pbetsadf thye contairess 120 ¢towever, it
is to be und§rsI%%QEd tlhaét Ehe r%tai%in%err%ean% 1oem§1% as Waell t;ﬂei%ré gggitiong p tn%rOVquecdltotth%
container 1 aftér or before fifling of the con%ainerri with the ingredients % 3725 Ifis to be tinderstood that
for sealing the dutteng arrladditosaleanembpanerordei fnot shewnjimayrte sealecttoithe ovfer Side of the

at least one outet.6 aegarding to te.embadinanys sheus infiaiies 72 9 AG0Pragt 9567 e

ingredients 2,3 within the container 1.
reservoir 26 can effectively be expelled therefrom during

the dispensing process.
10
Figure 4c shows another ©preferred embodiment of the
retaining means 10 which are formed as a grid-like obstacle
27 between the dispensing head 5 and the liquid reservoir 4.
Threreby, the grid 27 preferably comprises a multitude of
15 openings 28 which have a diameter that lies between 0.05 and

0.8 mm.

The retaining means 10 according to the present invention
are preferably formed as integral parts of the container.
20 However, it is to be understood that the retaining means 10
may as well be an additional part provided to the container
1 after or Dbefore filling of the container 1 with the

ingredients 2, 3.

25 It 1is to be understood that for sealing the outlet 6 an
additional membrane or foil (not shown) may be sealed to the
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.



33 Although the present invention has been described above in the context of problotics or a suspension
of problotics, the invention can equally be applied to any type of : solid, 5 semi-solid or non soluble entity
(possibly in suspension in a liquid or viscous matrux), precipitate, sediment, crystals, minerals, solid or
non-soluble extracts (such as vegetable extracts, ingredients, food ingredients or mix of filgredlents),
fibers (such as non digestible fibers and/or 10 vegetable f%ers), preblotics, symblotics, sugars, coated
beads (preferably Inert and/ornon-toxic and/or edible andfor fibrous beads),possibly with coating thereof
comprising a bloactive and/or a problotic and/or a preblotic and/or a functional food ingredient and/or a
drug and/or a 15 medicament ), and combination thereof. In one embodiment the problotic is provided in a
matrix that enhanhces thgh sedimentaticr: processzSuchomathix €am eemprisss sudardsuctbasymaliedextrun),
oil (such as tru%h/cerldesdez}(()tMggium ggan:tTru lycerldes, Long Chan: Po%yuns%tratceidcfsatty %Elgs

(LC-PUFA) or t e like, minéral Carriers, pillom%)ﬁl ie?srs&chsélssgncrfss,la%% the lik& “Such efidncenent of

sedimentation tardetéad for exampliedoyldensity oy lassiof solubility (enhsmcement ofsaréclpltations).
25 Although the Dresent in\(/fntion has beerl dgjcicribed WiIEh reference tq referred embodiments thereof,
. S ml—sglf OL non solu 8 STIt1 §$0551b ?.1n sEﬂpeW$lon 1%
many modificafions and alternations may be made by a person having ordinary skill'in the art without
departing fromahe 34quid or viscous matrix), 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
10 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 bioactive and/or a probiotic and/or a prebiotic

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

15 medicament ), and combination thereof.

In one embodiment the probiotic is provided in a matrix that
enhances the sedimentation process. Such matrix can comprise
sugar (such as maltodextrin), oil (such as triglycerides,
20 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
of solubility (enhancement of precipitations).
25
Although the present invention has been described with
reference to preferred embodiments thereof, many
modifications and alternations may be made by a person

having ordinary skill in the art without departing from the



scope of this invention which is defined by the appended claims. 35 Claims 5 1A 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) 10for 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) 15towards a bottom portion (1a) of the reservoir (1). 2. A
dispensing container (1) according to claim_ 1, wherein an aggregated portion (7) of probiotic (2) i

present at the SC1GHE: e outlEt{8) ot & EORAINEF 2671). 3 A iSpeHSRg EomtANGT (DAEERTHG to

claim 2, claims.



wherein the portion (7) of problotic (2) is a sedimentation cake winch is arranged to essentially plug
25the 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 36
dispensing head (5) irrespectively of the orientation of the container (1). 5. A dispensing container (1)
according to any of claims 1 5to 4,  wherein the dispeg ing head (5) comprises retaining means (10)
designed to support the problotic (2) at the dispensing hedad (5) and/or the outlet (6). 10 6. A dispensing
container (1) according to claim 5,  wherein the retaining means (10) is a geometrical obstacle formed
integral with the dispensing head (5). 7. A dispensing container (1) according to claim 5 or 6, 15
wherein the retaining means (10) is a diminution of t@aiess sectional area of the outlet (6) and/or of the
dispensing head (5). 8. A dispensing container (1) according to any of claims 5 20to 7,

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 ligquid 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 container

20 (1) .

3. A dispensing container (1) according to claim 2,
wherein the portion (7) of probiotic (2) 1is 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) 1is arranged

to be held at the at least one outlet (6) of the



wherein the retaining means (10) are designed to be deformed and/or dislocated during a dispensing from
the container (1). 25 9. A dispensing container (1) according to any of claims 1to 8,  wherein the
container (1) is a squeezable single-use container. 37 10. A dispensing container (1) according to any of
claims 2 to 9, wherein the aggregated portion (7) of problotic (2) is designed to be flushed out of
the container during 5a force being exerted thereon. 11. A dispensing container (1) according to any of
claims 1 to 10, wherein the container (1) comprises a bréakable seal 10 (11) arranged at the at least one

outlet (6) of the dispensing head (5) and which is connected to opening means (12). = 12, A dispensing
container (1) accord ﬁ%%ﬁ?ﬁfﬂ ﬁﬁ?&ig&)ﬂfrespectlvefy og the J&l%ntatlon of

the container (1).

5. A dispensing container (1) according to any of claims 1
5 to 4,
wherein the dispensing head (5) comprises retaining
means (10) designed to support the probiotic (2) at the
dispensing head (5) and/or the outlet (6).

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

obstacle formed integral with the dispensing head (5).

7. A dispensing container (1) according to claim 5 or 6,
15 wherein the retaining means (10) is a diminution of the
cross sectional area of the outlet (6) and/or of the

dispensing head (5).

8. A dispensing container (1) according to any of claims 5

20 to 7,
wherein the retaining means (10) are designed to be
deformed and/or dislocated during a dispensing from the

container (1).

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

container.



wherein the volume of the reservoir (4) of the container (1) lies between 0.2 to 5 ml, preferably between
0.5 and 3 ml. 20 13. A dispensing container (1) according to any of claims 1 to 12, wherein the carrier
(3) contains between 10e4 and 10el1l, preferably between 10e6 and 10e10 CFUs (Colony forming Units)
of probiotic (2). 25 14. A dispensing container (1) according to any of claims 1 to 13, wherein said
problotic is provided together with or in a matrix enhancig the sedimentation process, such
matrixpreferablycomprisingsugar(suchas 30maltodextm); oil (such as triglycerldes, Medium Chan 38
Triglycerides, I§ng chain polyunsaturated fatty acids {LC-PUFA) or.the like, mineral carriers, pH modifiers

such as acids ot Bades afid e ik 5%}%%/5%%5% Ag cOREMe? tTPaccBrdify toany of thdifhs 1 to 14

wherein said probiotie(2) is replaced or accompanied by any entity from the list comprising : a solid,

semi-solid or non soluble enti recipitate, sediment, crystals, minerals, Sg/,f or non-solyble 10 extracts
(such as vegetable extracts,vfggérge%hler}\tsj%%b%d %%?é‘&gﬁ%e%ﬁ n%%laf %r?gr}edi ts),#l))erg}fg%éhoés% fon
digestible fibers and/ar)vegetatsie fibers), prebistics Lsyrhbiodtics, tsugars, leoatechbeads (preferably inert
and/or non-toxic and/or_edible and/or fibrous be(:i-ld ?iepossibly 15 with coating thereof comprising a

el e )% S

. : £ . ) ?
bioactive and/or a praoblé)tl%cgn /or g%reeﬁilgﬁc and/or a functional food ingredient and/or a drug and/or a

medicament), and combination thereof, said entity being preferably in suspension in a liquid or a viscous

matrix. 20 11. A dispensing container (1) according to any of claims 1
to 10,

wherein the container (1) comprises a breakable seal

10 (11) arranged at the at least one outlet (6) of the

dispensing head (5) and which is connected to opening

means (12).

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

between 0.5 and 3 ml.

20 13. A dispensing container (1) according to any of claims 1
to 12,
wherein the carrier (3) contains between 10e4 and
10ell, preferably between 10e6 and 10el0 CFUs (Colony
forming Units) of probiotic (2).
25
14. A dispensing container (1) according to any of claims 1
to 13, wherein said probiotic is provided together with
or in a matrix enhancing the sedimentation process, such
matrix preferably comprising sugar (such as

30 maltodextrin), oil (such as triglycerides, Medium Chain



16. 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 25 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), 39 - plugging the at least one outlet(g)by specifically sedimenting the probiotic (2)
opposite to a bottom portion (1a) of the reservoir (1). 5 17. The method according to claim 16, wherein the
plugging of the at least one outlet (6) is oliLtained by a centrifugation of the dispensing container (1). 10
18. The method accHFdifg ¥5 el e or 1719 V\}ﬁ%?é‘iﬂ pIBGJinY oF e afleast ohd bliet ) is dbtained
by arranging the containep(F)awithdhe atittet (6) kacingndiovernadrdscinran exteynaksuppord packaging

having external seallsnlgcweggs ggflgsneg rtok%;éteglletsh,e %l%lt!?t 1%3&6)1%%19 the sedimentation process.

5 15. A dispensing container (1) according to any of claims 1
to 14 wherein said ©probiotic (2) 1is 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

10 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

15 with coating thereof comprising a bioactive 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 in a liquid or a viscous matrix.

20
16. A method for enclosing a non-homogeneous solution of
probiotic (2) in a viscous or ligquid carrier (3) within a
dispensing container, the method comprising the steps of
- filling the non-homogeneous solution in a
25 reservoir (4) of a dispensing container (1) Dbeing

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),
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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).

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).

The method according to claim 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 outlet

(6) during the sedimentation process.



