Feeding device The present invention relates to a feeding device, particularly a hollow feeding device
comprising an inlet 5 portion and a suction portion having an outlet, to a feeding apparatus comprising
a container and said feeding device as well as a method for mixing a nutrition and a nutritional additive
in said feeding device, and a method for enclosing a non-homogeneous solution of a nutritional 10
additive in a viscous or liquid carrier within said feeding device. Straws or nipples, a part of which
coming into contact with the user's mouth being impregnated or absorbed with 15 odors or flavors, are
known in the prior art as, for instance, in US 5,932,262. WO 97/37636 shows an antibody being placed
in the form of a liquid, emulsion or cream on Eeiadinigpptercthe 20 nipple there are paths, incisions
or semi-permeable surfaces through which said antibody can seep Into the mouth when the nipple is
sucked. On the one hand, due to this arrangement, antibodies or the like may at least partially stick to
the delivery syStem pompesingithe @5trespectd/espaths,tincisionsat isemidzermeable surfaces such
that not all the additives can reach the user's th. On.the.other hand,.since a fluid. additive (liquid,
emulsion, crea?na)rlé: hcélelgé% {8/ be u}écéeél,ig‘fosfgogfgsla?g additive %iacﬁ%prﬁérslﬁgﬁe(f §atjhg(,1ient%isions or
semi- 30 pérmeabileisurfagednay svcuriyeforecusel Hervey itlig dificutto ldeterntinedhe required

amount of the puitional agdifive, 2 In adgiion the amount,af the additiygs (like antihogiesin the case

of WO 97/37636) reaching the user's mouth is dependent on the suction power of the user.’In the first
months or year&ofitAgir dife, wefaht' S Suetidgrepéwer 5 stronghyiinereases ahdincadditich,all babies of

the same age glsp have diffarentisuation.powers. Therefore; the dasage.of the additive.canpot be

certainly determined and, since in most cases not all the additive will be removed from the nipple,
there will be a 635 ot 2@HRIVEN 90 WHHRIN MAACY BORUETivERLOfthe addftive dtifl'ocetirsThe present

invention hgs heen:achjevedin.view of the abeve-mentigned drawbacks, Rnd an.abject thereof is to

feeding device.

Straws or nipples, a part of which coming into contact
with the user’s mouth being impregnated or absorbed with
15 odors or flavors, are known in the prior art as, for

instance, in US 5,932,262.

WO 97/37636 shows an antibody being placed in the form of
a liquid, emulsion or cream on or in a nipple. On the

20 nipple there are paths, incisions or semi-permeable
surfaces through which said antibody can seep into the
mouth when the nipple is sucked. On the one hand, due to
this arrangement, antibodies or the like may at least
partially stick to the delivery system comprising the

25 respective paths, incisions or semi-permeable surfaces
such that not all the additives can reach the user’s
mouth. On the other hand, since a fluid additive (liquid,
emulsion, cream) is needed to be used, a loss of said
additive via the mentioned paths, incisions or semi-

30 permeable surface may occur before use. Hence, it is
difficult to determine the required amount of the

nutritional additive.



15 Improve the passage of a nutritional additive deposit from the nipple to the mouth or body of a user
in a safe and efficient way. The object is to be accomplished by means of the 20 Independent claims.
The dependent claims advantageously study further the central Idea of the invention. According to an
aspect of the invention, there is provided a feeding device having a hollow form, the feeding device 25
comprising: an inlet portion having an inlet for entering nutrition, and a suction portion for sucking the
nutrition through the inlet into the feeding device, whereirpthe suction portion comprises at least one
opening for dispensing the sucked nutrition, and wherein the feeding 30 device is at least partially
deformable. Thaeninnad stirfface canfinestaflow path fordhe dditritione I he feedingrdeVicedise s
characterized in_that a nutritional additive i d to the flow path confining Inner_surface of the
feeding devicelsrbc%&}ﬁatctlaﬁ%enu?ﬁtic?qr?él\%eéésh%?/dg% e%%aaﬁﬁséﬂfr{ s%%lreeg%%eef frgmniﬁléﬁnnérssurface
when the feedingmevitens defornied. SuBy meanswofde abovédescrbed featuries thieimatritional
additive is pur@r(l)osgj%lgcatred b?)]/atlhg m@n%szl;lectlurre@rf)educg1 ata a E)lasce WiéuC:Q i% Inflgvtqegged by the
suction of the user and tﬁrou?é Wwinch the nutrition passes. Hence, a it} mec%an?cally segregation of
the nutritiofal additveadyringa:stietien peocess candsisecirely actbniplished bythé&lsaction of the
user, winch Ieasd(%jfg aa%%fogpggo%g@@edfg§gg@e%%V|%%g¥ g&@nﬁgbgjevyg_gh %%?B%'&'?Q?I additive falls
off of the Inner surface, further supported 15 by interaction with the nutrition passing through the
feeding devicedrel thasxdso mecharicalifségregating and sweepiig-alond thelatigitionakadditive.
Hence, the supply of the utritional additive, particylarly the amount of winch, is net (only) dependent
on the suction power of the 20 user since there is a fine balance between the adhesion of the

nutritional addii¢8' ey e hefsifigce 6PihkTeedingdeviteland thetabifitobe refsbisetfpon
mechanicah moyement By sucking, thg, interaetion, with the nufrifionsand/ox thetemperature, for
example. The 25 nutritional additive thus completely falls off of the wall and/or is swept along when the
feeding device9§ stéked and nutrition is thus delivered through the feeding device to the user's mouth
or the like. The dosage of the additive can be exactly determined, e.g. to a controlled 30 monodose,
thus allowing to precisely Insure a safe and efficient dosage of the nutritional additive in comparison

with a bulk deliVeRy dPRaafVEs. PréfetabRF thBFRitritiGR s Liquid B discdus Rifiior? HeheE, a
sufficiently highsmesnheha lighishcaa bewravided toamash-out anshdilute the sepesit of she twitritional
additive, particularly in comparison to a dry . . ,
15 1mprove the passage ©of a nutritional additive deposit from
the nipple to the mouth or body of a user in a safe and

efficient way.

The object is to be accomplished by means of the
20 independent claims. The dependent claims advantageously

study further the central idea of the invention.

According to an aspect of the invention, there is provided
a feeding device having a hollow form, the feeding device
25 comprising: an inlet portion having an inlet for entering
nutrition, and a suction portion for sucking the nutrition
through the inlet into the feeding device, wherein the
suction portion comprises at least one opening for
dispensing the sucked nutrition, and wherein the feeding
30 device is at least partially deformable. The inner surface
confines a flow path for the nutrition. The feeding device

1s characterized in that a nutritional additive is adhered



5 pacifier. Preferably, the inner surface of the feeding device is treated to enable adhesion of the
nutritional additive. Thereby, the nutritional additive can be easier adhered to 10 the inner surface.
Preferably, the nutritional additive is mixed with a substance for promoting the adhesion of the rfix to
the Inner surface of the feeding device and/or enhancing its 15 stability. The substance can be a
matrix, preferably an oil (e.g. containing MCI), an emulsion, a gel or wax. The substance, e.g. an oil or
wax matrix, crystallizes at a temperature above room tenmperature (e.g. 40 degrees Celsius) and is
thus solid at room temperature. Hence, the 20 nutritional additive can be easily applied to the Inner
surface of the feedirtgedeiicerwith ehfluid midtrix as a file eoverntiack, afferdieing appliedyjthereto, cools
down and gets solid, thus linmahfilizing. the nutritional ad%itiv in the matrix. The nutritional additive
can thus be 25%&@?&3,%%%@% f%%thgqﬁngru églfrfatcleoo e %é%lﬁé\éeevﬁ:%. Wo?gg\?elr?%r}aisﬁction of
the baby, the shapeof thesfeetimgndeviee isymodifiedramd-duerteting, the heatdxand-datritional-additive
film breaks andlfsallé o{fotpeelaner surface and subsequently falls Into the nutrition 30 passing through
the feeding device. Since the [nner surface confines the flow path of the nutrition, a secure release of
the nutritiohal additive can be accomplished. Moreover, in a case in which a warm nutrition is fed, the

matrix will solupilizg by rneans of,the passing,autition having 3 ferperafure ghoyve the crystallizing

temperature, and the nutritional additive can thus be easily displaced 5 by the nutrition due to its
temperature adlfechdnicabsagregaten. in beditiohcorcalterhativestolthe témpetatiare deer

release-ability of the matrixfrom the sutface, of the, 10 feading device can also,be atained.or enhanced

by the pH and/or the salinity of the nutrition. In other words, the segregation of the nutritional additive
can be enhancedby éitiet Hdigsslatiort BEtHe addifive an@/ef B the protéttiveaatrix (e.g. oil matrix or

wax matrixp, Ok chanically segregation of the nutritional additive

during a suction process can be securely accomplished by
the suction of the user, which leads to a deformation of
the feeding device by means of which the nutritional
additive falls off of the inner surface, further supported

15 by interaction with the nutrition passing through the
feeding device and thus also mechanically segregating and
sweeping along the nutritional additive. Hence, the supply
of the nutritional additive, particularly the amount of
which, is not (only) dependent on the suction power of the

20 user since there is a fine balance between the adhesion of
the nutritional additive to the inner surface of the
feeding device and the ability to be released upon
mechanical movement by sucking, the interaction with the
nutrition and/or the temperature, for example. The

25 nutritional additive thus completely falls off of the wall
and/or is swept along when the feeding device is sucked
and nutrition is thus delivered through the feeding device
to the user’s mouth or the like. The dosage of the
additive can be exactly determined, e.g. to a controlled

30 monodose, thus allowing to precisely insure a safe and
efficient dosage of the nutritional additive in comparison

with a bulk delivery of additives.



15 specific interaction in particular conditions such as pH of the nutritional composition enhancing
segregation by acting on the protective matrix, or mechanical shaking of a container or bottle
containing said nutrition and onto which the feeding device is mounted, or a combination 20 thereof.
Hence, the deposition properties of the nutritional additive can be easily determined and adjusted by
varying the balance between immobilization of the nutritional 25 additive in the matrix, the stickiness of
said matrix to the walls of the feeding device, and the ability of the matrix to be displaced by the
nutrition and/or by the mechanical effect of the sucking. 30 Preferably, the nutritional additive is at
least adhered terthédlosbpath aonfiningtinner surface af theguction porticn:dlence, the nutritional

additive is Iocat%dtirnit@le glr?w B%trfgccg th% ngtrirli ncarédn?lfo a}'g a g;%Iac?n g)anlsrildCe thg feegiln dea/ice that
Insures a comfflete removal, e.g. waShout, due 10 1tS ‘¢tloséness to the tip of {he fée |n<§Jd1evice, l.e. the
outlet, where adetotrutrtion passes-by.wm Preferably rat |ebist the suttordpertion of e feeeling device
is deformable. Hence thgn%%rig%réﬁl gggétive gvpggcbueiléquglaggd Ci:n said def%%m%%le ;P%tion of the

. ) trit ,
feeding deV|ce,n|1.le.rﬂl1elsuctlon portion, IS seéburely 10 segregated or refeased from thé Innet surface of

the feedingpdeviee sincerthe segregation is promoted by the respective deformation of the feeding
device caused by the suction winch in any case occurs when bell-1g used. 15 Preferably, the opening
in the suction portion is a valve means bell-1g designed such that it only opens under suction.
Thereby, a los$ bEAatFiibA andthfritens additiveasm s atdided intedesding device is not in

use, i.e. suckeq. 20 Preferably, the feeding device comprises atileast a further gpening.as an an- Inlet

when the feeding device is sucked. By means of said feature, the flow of an- through said hole can be
enabled during'SifciioRivheé thefebding 23 déviee fs 4dasted 30 aforRféxiBle comainer e-§. a glass
container 1@r thelike; FByen whaneysing a flexible container, the air-flow through said opening may
facilitate the suction action when sucking the feeding device. 30 Preferably, the feeding device has an
anatomical shape, preferably at least two diameters, wherein the inlet portion has a bigger diameter

than the suctiopROFtiONRL1y, the nutritional additive is mixed with a
substance for promoting the adhesion of the mix to the
inner surface of the feeding device and/or enhancing its

15 stability. The substance can be a matrix, preferably an
0oil (e.g. containing MCT), an emulsion, a gel or wax. The
substance, e.g. an oil or wax matrix, crystallizes at a
temperature above room temperature (e.g. 40 degrees
Celsius) and is thus solid at room temperature. Hence, the

20 nutritional additive can be easily applied to the inner
surface of the feeding device with a fluid matrix as a
film cover which, after being applied thereto, cools down
and gets solid, thus immobilizing the nutritional additive
in the matrix. The nutritional additive can thus be

25 securely adhered to the inner surface of the feeding
device. Moreover, by suction of the baby, the shape of the
feeding device is modified and due to this, the matrix-
and-nutritional-additive film breaks and falls off the
inner surface and subsequently falls into the nutrition

30 passing through the feeding device. Since the inner
surface confines the flow path of the nutrition, a secure

release of the nutritional additive can be accomplished.



Hence, the small diameter of the suction portion enables the lips of a user to grab the suction portion
or nipple or teat, and the larger diameter of the Inlet portion fits a diameter of a container (e.g. a
bottle). The transition 5 portion from the small diameter to the larger diameter can act as a stopper for
the user's mouth. Preferably, the feeding der/Ice is made of a flexible material, preferably a flexible
polymeric material, more 10 preferably silicon. By means of said feature, the feeding der/Ice can be
easily and economically produced while at the same timesleads to a sufficient flexibility or formability
such that the matrix-and-nutritional-additive film can be easily broken when the user sucks at the 15
feeding der/Icevthusopremoting thesepwvahofthedtutrtionatadditive duting the stetign aation.

According to anothrerigs%e t.of th iq%/e tiorel, tlg\ere IS provid§dta}1feedin S%%%argtuésrclqcrri]%rrilsing: a

container 20 hg\ﬁﬁg an out e%, and a eledllr%g de??lcrréegélc%réﬁng an?/ Jtine pr cedlllng claims, the feeding

der/Ice bell-1g mountgd @nttheoetiet ofrthedomtainehwitk itg $hlel poriong Heaoecthetfeeding der/Ice
can be used in_a commonly known apparatus as, for example, a baby bottle wingh can also.be 25
used for feedin%naanirr?g?s S)r(l t %ﬁitf(le?ggéi:‘e%gb%lﬁ g?eé:éﬁﬁg %%Bgre;%tl% ?l%r%lelr%ognlpsr%ﬂeascae Ixing
means for fembyabiidinkingthé feeding det/iceitoshée coptaingri Thedixihguneanas taabe an
adaptation ringsé%%tga@cglgﬁgre mechanism or a screw thread. Hence, the feeding der/Ice can be
easily applied to and removed from the apparatus. Further features, advantages and objects of the
present invention would come apparent for the skilled person when reading the following detailed

description of embadimants o the presentinvention, whenutakingJn conjunctiopyyith 5 the figures of
the enclosed drawings. Fig. 1shows a first embodiment of a feeding device.
release-ability of the matrix from the surface of the

10 feeding device can also be attained or enhanced by the pH
and/or the salinity of the nutrition. In other words, the
segregation of the nutritional additive can be enhanced by
either a dissolution of the additive and/or of the
protective matrix (e.g. oil matrix or wax matrix), or a

15 specific interaction in particular conditions such as pH
of the nutritional composition enhancing segregation by
acting on the protective matrix, or mechanical shaking of
a container or bottle containing said nutrition and onto
which the feeding device is mounted, or a combination

20 thereof.

Hence, the deposition properties of the nutritional
additive can be easily determined and adjusted by varying
the balance between immobilization of the nutritional

25 additive in the matrix, the stickiness of said matrix to
the walls of the feeding device, and the ability of the
matrix to be displaced by the nutrition and/or by the

mechanical effect of the sucking.

30 Preferably, the nutritional additive is at least adhered
to the flow path confining inner surface of the suction
portion. Hence, the nutritional additive is located in the

flow path of the nutrition and also at a place inside the



10 Fig. 2shows a second embodiment of a feeding device. Fig. 3shows a feeding apparatus
comprising a 15third embodiment of a feeding device. Figure 1 shows a first embodiment of a feeding
device 1 according the invention. The feeding device 1 is hollow, 20 thus defining an Inner surface 6.
The Inner surface 6 defines or confines a flow path P for nutrition, such that nutrition can pass through
the feeding device 1. The feeding device 1 comprises an Inlet portion 2 and a suction portion 3. The
feeding device 1 is at least 25 partially deformable, prefegbly at least the suction portion 3 is
deformable, and can be made of any known material for feeding devices, preferably a flexible material,
more preferably <etieixilble ohimeric haterial sfurther preferably siticarnd0/ihe Irletyportiant?2-

comprises an I(r)lte%4 f&rjgntﬂe&ing nutrci:ti%ns\évggg th%geeﬁdtilrég gvicgg is.suc %d.d'l'.lherefore, the feeding
device 1 can bé used asa strawttﬁus sucking the nutrition viathe mlepz? into the ?eo{ading device 1 or,

preferably, as daipple,,e.g. for atbabydvdtiletas alseeseribed latér. Huthe nutritiopxasdye any kind of
nutrition Winchki)s eaten or drunken by the use of a feeding device. Preferably, the nutrition is a liquid
nutrition, but the'invention is not Minted thereto. 10 The suction portion 3 comprises a suction and
outlet operfing 5, in the following also referred to as opening. By means of said opening 5, a user can

suck the nutritign thropgh the Injet 4 of the lnet p&ﬂ%%’l@rl”%?ot?%f%%di% deyicecl g 3ucked

nutrition can then be 15 dispensed through said opening 5. In a preferred embodiment, the opening 5
in the suction G S is a Ve reans Deiftpdesignéd sueh that iterly bpeas uhdgesuction.

Thereby, a loss, of puriion angynuteitional addiive cap he. ayaided when the Jeeding device is not in 20

use, 1.e. not sucked nor deformed. The inner surface 6 confining said flow path P preferably extends
from the inlet 4feaAeBpeRfigise, 1-.€. the suction portion, is securely

10 segregated or released from the inner surface of the
feeding device since the segregation is promoted by the
respective deformation of the feeding device caused by the

suction which in any case occurs when being used.

15 Preferably, the opening in the suction portion is a valve
means being designed such that it only opens under
suction. Thereby, a loss of nutrition and nutritional
additive can be avoided when the feeding device is not in
use, i.e. sucked.

20
Preferably, the feeding device comprises at least a
further opening as an air inlet when the feeding device 1is
sucked. By means of said feature, the flow of air through
said hole can be enabled during suction when the feeding

25 device 1is adapted to a non-flexible container, e.g. a
glass container, or the like. Even when using a flexible
container, the air-flow through said opening may
facilitate the suction action when sucking the feeding
device.

30
Preferably, the feeding device has an anatomical shape,
preferably at least two diameters, wherein the inlet

portion has a bigger diameter than the suction portion.



25 In a further preferred embodiment of the invention, the feeding device 1 comprises at least a further
opening (not shown). By means of said feature, the flow of air through said hole or opening can be
enabled during suction when the feeding device is adapted to a non-flexible container, 30 e.g. a glass
container, or the like, but may also facilitate the suction action when using a flexible container or no
container at all. Hence, said opening is 10 used as an air inlet when the feeding device is sucked for
attaining a pressure compensation. At the inner surface 6; i.e. the flow path confining inner 5 surface
6, of the feeding device 1 a nutritional additive 7 is adhered. Therefore, the nutritional additive 7 is
purposely applisshtoesaid flewspath todfining ienersrface 6 ddieinutritional acditaeabtar be any kind
of additive knO\Q/}rl]ebyltPe Jerson sllgillgg: ir]cthe %rggst{é)er 19 ig%tggce Rro i.o(girtlzs or trrlle lik .eHowever,
the invention is not limited {0 pI‘ObIO%ICS but afso incltides diher ad%lit?ves ike other active agents as, for
example, prebiotics,dC-PURAlS and siteogelS Brichieticemicrd-organismbedrepmicto-organisms which
beneficially affect a host.by improving its,intestinal microbial balance. According fo the currently
adopted definiﬁaond’il:l)ft IIE%\%)%VI—C% Sro%?&}:c%lélr%;:l{\?é %icr%o%gog%gne]% which w g%nasdln%ﬁ%rtlered in
adequate damowntst20corffera helaith renfit o theehest".ta generdlapbiotitimices-orgaisms

produce organi¢ gcids such, @8&@9 acid and gcgg% acid %gigteﬁn_hibit or influence the growth and/or

metabolism of pathogenic bacteria such as Clostridium perfringens and Helicobacter pylori in the 25
intestinal tract. Consequently, probiotic bacteria are believed to be useful in the treatment and

prevention of conditionscaysed by pathogenic hacteria. Furthery probiotic microsqrganisms are
believed to inhibit the growth and activity of putrefying bacteria and hence the 30 production of toxic
amine compouhas el ifalsobefiétad el proliibhic: baédteria akrivate theimhfunefunclién ®f the host.

11 Exampigs of suitablgproblotic micrp-organisms, includesyeasts sueh as Sacgbaramyces,
Debaromyces, Candlda, Plchba and Torulopsls, moulds such as AspergEllus, Rhlzopus, Nucor, and
Pen2c2111umHha ForufopsIfand BadteYiakiéhegonomically produced while at

the same time leads to a sufficient flexibility or
formability such that the matrix-and-nutritional-additive
film can be easily broken when the user sucks at the

15 feeding device, thus promoting the removal of the

nutritional additive during the suction action.

According to another aspect of the invention, there is
provided a feeding apparatus comprising: a container

20 having an outlet, and a feeding device according any of
the preceding claims, the feeding device being mounted on
the outlet of the container with its inlet portion. Hence,
the feeding device can be used in a commonly known
apparatus as, for example, a baby bottle which can also be

25 wused for feeding animals or the like.

Preferably, the feeding apparatus further comprises a
fixing means for removably linking the feeding device to
the container. The fixing means can be an adaptation ring
30 with a closure mechanism or a screw thread. Hence, the
feeding device can be easily applied to and removed from

the apparatus.



5 the genera Blfldobactergum, Bacteroldes, Clostridium, Fusobactergum, Mellssococcus,
Proplonlbacterlum, Streptococcus, Enterococcus, Lactococcus, Staphylococcus, Peptostrepococcus,
Bacillus, Pedlococcus, Mlcrococcus, Leuconostoc, Welssella, Aerococcus, Oenococcus and 10
Lactobacillus. Specific examples of suitable problotic micro-organisms are: Saccharomyces
cereviseae, Bacillus coagulans, Bacillus lichenlformls, Bacillus subtglls, Blfldobactergum blfldum,
Blfldobactergum Infantls, Blfldobactergum longum, Entergcoccus faeclum, 15 Enterococcusfaecalls,
Lactobacillus acldophllus, Lactobacillus allmentargus, Lactobacillus casel subsp. casel, Lactobacillus
casel Shirota, Factohacilliaunvatis, Ladtobacilys slethrdckilbsuuhsps lactls fbactpbackl»t2Q lus
farclmlinus, Lacit(r)lb%gllulsoga%soerll OCLacéobaciIIus hecla/ icus,C actggaﬁi Iu%johengcs)glln, Ima}g:t%bacillus
reuterl, Lactobacillis FRAMNOSUS ac?o%acﬁfﬁga(fgﬂ actobacilius sake, Cactococcus Iacts,

Micrococcus varxansnBedloeodeuslPedlogoctisspartdsatetsy Pedliococous 25lacibiltacticls 25
Pedlococcus h%If)phklllus %té%petg%oclcry%aeccgcl)lg, S%%%toc%%g{uisntherimogglrllus nSé%pir%o%%ct us
carnosus, and ta&hy ococcus xylosus. The prablotic bacteria n?ay be usealﬁve, inactivated or 30
dead or even behpreSenvas fragmentesyciras BNA dreell wall materials. In other words, the quantity
of bacteria winch the formula contains is expressed in terms of the equivalent colony forming units of
bacteria irrespective 12 of whether they are, all or partly, live, inactivated, dead or fragmented. The
probiotic bacterial strain may be any lactic acid 5 bacteria or Bifidobacteria with established probiotic
characteristics. The pgqbjotig of thesipygation mayhe any, prebiglic bagteria pr prokigtic microorganism
that have been or can be originated, found, extracted or isolated in milk upon excretion, preferably in
human breast $& ik Suitable probiotic lactic acid bacteria include Lactobacillus rhamnosus ATCC
53103 obtgynable 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

Fig. 2 shows a second embodiment of a feeding
device.
Fig. 3 shows a feeding apparatus comprising a
15 third embodiment of a feeding device.

Figure 1 shows a first embodiment of a feeding device 1
according the invention. The feeding device 1 is hollow,

20 thus defining an inner surface 6. The inner surface 6
defines or confines a flow path P for nutrition, such that
nutrition can pass through the feeding device 1. The
feeding device 1 comprises an inlet portion 2 and a
suction portion 3. The feeding device 1 is at least

25 partially deformable, preferably at least the suction
portion 3 is deformable, and can be made of any known
material for feeding devices, preferably a flexible
material, more preferably a flexible polymeric material,
further preferably silicon.

30
The inlet portion 2 comprises an inlet 4 for entering
nutrition when the feeding device 1 is sucked. Therefore,

the feeding device 1 can be used as a straw thus sucking



15 obtainable from Biogaia, Lactobacillus fermentum VRI 003 and Lactobacillus paracasei CNCM
1-2116, Lactobacillus johnsonii CNCM 1-1225, Lactobacillus Helveticas CNCM 14095, Bifidobacterium
breve CNCM 1-3865, Bifidobacterium longum CNCM 1-2618. 20 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 25
trade mark Bb-03, the strain of Bifidobacterium breve sold by Morinaga under the trade mark M-16V
and the strain of Bifidobacterium breve sold by Institut Rosell (Lallemand) under the trade mark
R0070. A particularly preferredBifidebadterium straintisiBifidohactefurmadactis GACM 4 30 3446 which
may be obtained fromrter1§ec1::ht‘ki)stLtian I-alansaenn(itor’r?any of Den Oq:rkaurlglekg th%gc?gl emarkSBblz. A
mixture of suitablé pl?oblotlc factid aciti bactenia and Bifidobacteria mayabey used. 13 As déscribed
above, the nutaticnal additivélyeid purpesely adhered to the flow path confining Inner surface 6 of the
feeding device 1, preferably at least to the 5 Inner surface of the suction portion 3. As the nutritional
additive 7 is thus also necessarily located in the flow path P, the nutritional additive 7 is located at a
place winch is Hfkiencéd byihe sastiofpef thevuser mhdthroughrwinchthemititiohpassesnThe
suction of the yser may, 10 leqd| to.g deformaipn of the feeding,device 1, atleast theysuctipp portion 3
of the feeding device 1. Hence, the nutritional additive, when being placed in said deformable portion
of the feeding devige, Hieo preférably tesuttivntportidnis seelirehhsedgregatedifeomihe fedding
device 15 since the segregation js,promoted by the deformation caused by the suction winch in any
case occurs when being used. Due to a deformation, the nutritional additive 7 is thus separated or
released from the Inner surface 6 and falls off of said Inner surface 6 into the nutrition winch 20 is

sucked thiguglrthe feeding.deyice Lilnto the usgr's mauth, Henee.:a meghanically segregation of all
nutritional additive 7 during a suction process can be securely accomplished. For enhancing the

mechanical seGRYatiBA, the féBdingdeVitel P st atleadtSrartisihE s Befdrmable, Préfetaly made of a
flexible materialwinchrcandze a flexiblg palymeric, materiah preferally sliceneBy wisingsush a
material, the feeding device can be easily and economically produced while at the same time leading

to a sufficient fleXfsiitg br F¥adHits suth Watthe 38MmhatixeaHd-hatitionaRadditiE film can be easily
broken due to meshanigabsegregation whendhe usar sucksiattbe feeding Weviceethus promoting the
removal of the nutritional additive during the suction action. 14 In addition, by the interaction of the
adhemMIﬁiﬂﬂgﬁipensed through %aid opening 5. In a preferred

embodiment, the opening 5 in the suction portion 3 is a

valve means being designed such that it only opens under

suction. Thereby, a loss of nutrition and nutritional

additive can be avoided when the feeding device is not in

20 use, i.e. not sucked nor deformed.

The inner surface 6 confining said flow path P preferably

extends from the inlet 4 to the opening 5.

25 In a further preferred embodiment of the invention, the
feeding device 1 comprises at least a further opening (not
shown) . By means of said feature, the flow of air through
said hole or opening can be enabled during suction when
the feeding device is adapted to a non-flexible container,

30 e.g. a glass container, or the like, but may also
facilitate the suction action when using a flexible

container or no container at all. Hence, said opening is



additive 7 with the nutrition passing through the flow path P of the feeding device 1, the nutritional
additive 7 5 is also mechanically segregated by the flowing nutrition, which is thus swept along with the
nutrition to the outlet opening 5 and Into the user's mouth. The nutrition preferably is a liquid or viscous
nutrition such that a sufficiently high amount of a liquid can be provided to 10 wash-out and dilute the
deposit of the nutritional additive 7, particularly in comparison to a dry pacifier. In a preferred
embodiment, the nutritional additive is adhered to the feading device 1 such that it can be 15 quickly
diluted, flushed out or segregated at the beginning of the suction even if the nutrition, e.g. placed in a
bottle or the likesischat Sulhynfirished. rHenceylaccontioled losage applied to the userican bieachieved.
20 Hence, the gtéggpl o{rtlhe Qutritigggluq:ddit(i:\éem7,e%arg%ulgrly the amount of which, is not dependent on
the suction power 0 he'USer oﬁﬁ/, Since there s a fine balance between the adhesion of the nutritional
additive 7 25 to the Inner surface 6 of the feeding device 1 and the ability to be released upon

mechanical moyement by, sueking, fhs, intergtion with i nurilon.andior. edemperaue, for
example. It also has to be noted that some nutritional a ditives ma@ adhere more eaglly to the 30
surface of the feedircdeVice thantbthefsoeue tya diffarence ireitsoglk stnfacedr sebtétions The

nutritional additivg 7 thyg completely falls-gif of the, wall (inpey sutfage g)iand is,sweptialong when the

feeding 15 device 1 is sucked and thus deformed, and nutrition is therefore delivered through the
feeding devicePlfebtheciser'sprduthdr the fiké.ATHe dosagebf thernutiitiortal addiive 7 can be clearly

determined, e.g. o2 cantgolles 5 manodose thys allqwing to.precisely insute, safe,and efficient

dosage of the nutritional additive 7 in comparison with a bulk delivery of additives. To enhance the
mechanical segf&dation Sthentfitidhal Locadthtier? ishretérablyadHeteéd 3¢ b pottiort atthe flow path

confining pner;swtace &.of thefgedingdevige Lnwherg.a lotgf fhe,autrition basses hy andior where
the flow velocity of the nutrition is comparatively high. In this regard, the solid line in fig. 1 refers to a
1s not limited to probiotics but also includes other
additives like other active agents as, for example,

prebiotics, LC-PUFA’s and so on.

15 Probiotic micro-organisms are micro-organisms which
beneficially affect a host by improving its intestinal
microbial balance. According to the currently adopted
definition by FAO/WHO, probiotics are: "Live
microorganisms which when administered in adequate amounts

20 confer a health benefit on the host". In general,
probiotic micro-organisms produce organic acids such as
lactic acid and acetic acid which inhibit or influence the
growth and/or metabolism of pathogenic bacteria such as
Clostridium perfringens and Helicobacter pylori in the

25 intestinal tract. 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

30 production of toxic amine compounds. It is also believed
that probiotic bacteria activate the immune function of

the host.



15 preferred positioning of the nutritional additive 7. In this preferred embodiment, the nutritional
additive 7 is at least adhered to the Inner surface 6 of the suction portion 3, in a more preferred
embodiment at least close to the outlet opening 5 of the suction portion 3. In this 20 preferred and
more preferred positioning of the nutritional additive 7 at the flow path confining Inner surface 6 of the
feeding device 1, the occurrence of a lot of nutrition is assured and its flow velocity is comparatively
high due to the tapering of the feeding 25 device 1. The dashed line in fig. 1 refers to another possible
positioning of the nutritional additive 7. However, the invention is not limited to the before-mentioned
30 positioning akthexutrtiormal addithie & Theohutritidnalradditiveot gam benapplied tad@ay position on
the flow path coggrgg% Inne(:rhsuégl‘sacg 6 Q thg f%eg:igg dejyiecbe ;:gs I%ré%asg mggréanic .sefg:tiegation as
described above can be 16 achisved: As the Threr surface 6 confines the flow pat%’P of the %eding
device 1, thereas geherallyaslimitationifods specific pesitiopmgaf the autritiohabadditive 7 on the
Inner surface G‘MuS The agpl%si?n of (t:h Qgt&i%og@@gdﬂi}t}v&? to.the Inn rggrf%%erfs of the Leeé:iéng device

1 can be accompﬁs%re'd inap u?éﬁyé ways, winch are estribed in the foﬁowméfalsur%e Inner

surface 6 df the feedirg devicB iifcalrbe treatadito erfalslé adhesion of ¢ie attritidhamadditive 7.
Thereby, the ntritiopal additive, 7 can e easigr.adhered 1g the, innet sugface, The surface treatment

can be done by roughening the surface, for Instance. However, any 15 possibility known by the person
skilled in the af farembRIAGIESETadeivRre adhesive-fAcndly Besveted byand imeplieAwinch is thus

not limited to the before-mentioned,examples 120, Addiignally, the. putritignal.addifive, Z can also be

mixed with a substance 8 having a good stickiness for promo-L.11-1g the adhesion of the rlix to the
Inner surface 6-6ftheTeeding delfeSE andr ehPARERE GidSstabifityC SBER &Ssubistance 8 can be a

matrix, preferably.an ik (.91 25 containing MCl),angmulsion o a:gelAny gthss kpewn substances

winch are usually known by the person skilled in the art for such Intended uses are also covered by
the invention. 30 ThE SBBSRAMEESS e an GIF6FIWaX PHRtAR SpreferabBlyGystalliZes at A4émperature

above room temperriurs (. 9p4Q degreesiGelslus). ddences thessebstance 8iseolid at room
tempemuwe'E§£E?3®£%@@¥nggegygygggl Bifidobacterium infantis
’ '
Bifidobacterium longum, Enterococcus faecium,

15 Enterococcusfaecalis, Lactobacillus acidophilus,
Lactobacillus alimentarius, Lactobacillus casei subsp.
caseil, Lactobacillus casei Shirota, Lactobacillus
curvatus, Lactobacillus delbruckii subsp. lactis,
Lactobacil- 2Q lus farciminus, Lactobacillus gasseri,

20 Lactobacillus helveticus, Lactobacillus johnsonii,
Lactobacillus reuteri, Lactobacillus rhamnosus
(Lactobacillus GG), Lactobacillus sake, Lactococcus
lactis, Micrococcus varians, Pediococcus acidilactici,
Pediococcus pentosaceus, Pediococcus 25 acidilactici,

25 Pediococcus halophilus, Streptococcusfaecalis,

Streptococcus thermophilus, Staphylococcus carnosus, and

Staphylococcus xylosus.

The probiotic bacteria may be used live, inactivated or
30 dead or even be present as fragments such as DNA or cell

wall materials. In other words, the gquantity of bacteria

which the formula contains is expressed in terms of the

equivalent colony forming units of bacteria irrespective



17 additive 7 to the Inner surface 6 of the feeding device 1, the nutritional additive 7 is mixed with said
substance 8 or matrix being in a fluid condition. Then, the matrixand-nutritional-additive mixture can be
easily applied to 5 the Inner surface 6 by spray coating or the like to attain a film cover winch, after
being applied to said Inner surface 6, cools down and gets solid, thus immobilizing the nutritional
additive 7 in the matrix. The nutritional additive 7 can thus be securely adhered to the Inner 10 surface
6 of the feeding device 1. Even if the before-mentioned way of applying the
matrix-and-nutritionaladditive mixture onto the Inner surface 6 of the feeding device 1 is preferred, the
invention is noblimitée to theretoe Pthercwayd of applpingtshyd mixtuee know bythe 48,person skilled
in the art are ag,o ccﬁ)vgredf% theeirp%/g tion. A further possibility can, for Instance, be the placement of
the nutritional additive’7 in egﬂlp, I.e. the suction 20 portion 3, preferably close to the opening 5 of the
feeding device 1 via a sedimentation process. Therefore, the feeding device is mounted on a liquid

reservoir compfigiGn a 8896@%0%%”@9@“% -SaOiUtiSO{‘ t(l;% p%efera%)ley %%nsiﬁtg g{tr&e n%trigonal additive in
a liquid or 25 viscous darner. ha preferrefil embodiment, thé feeding Hevice 1 is filled with said

solution Its@lf. Eh@_rle@y,imeo\zolaméiomheﬁgaidreSGWDh cﬂsh@béécﬁh@demeklim*aymo_t be
completely filleg,with, the-nqn-homogengaus, salutign, thus gasmay aswellbe present within the 30

liquid reservoir. In case the nutritional additive has a lower specific weight than the carrier, the
concentration &fthe USrHrithed dditiver7 magdetieasaslirgnar Bppation {{err widctethe feeding

device is mounted)-{onards,  Bollopy padign.ofdhe gesarvolr ThergBy.dhe soneeaifafion ol e
nutritional additive in a portion close to the opening 5 5 of the feeding device 1 is preferably 3 to 10
times the concBhatr&tiotPerthe Ut fficrdl adaitveéT esntdined iR 8BotldRepition. In a preferred

embodimagt, thg high eancentratiop o€t ic 1actic acid bacteria 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

15 obtainable from Biogaia, Lactobacillus fermentum VRI 003
and Lactobacillus paracasei CNCM I-2116, Lactobacillus
johnsonii CNCM I-1225, Lactobacillus Helveticas CNCM I-
4095, Bifidobacterium breve CNCM I-3865, Bifidobacterium
longum CNCM I-2618.

20
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

25 trade mark Bb-03, the strain of Bifidobacterium breve sold
by Morinaga under the trade mark M-16V and the strain of
Bifidobacterium breve sold by Institut Rosell (Lallemand)
under the trade mark R0O070. A particularly preferred
Bifidobacterium strain is Bifidobacterium lactis CNCM I-

30 3446 which may be obtained from the Christian Hansen
Company of Denmark under the trade mark Bbl2. A mixture of
suitable probiotic lactic acid bacteria and Bifidobacteria

may be used.



10 nutritional additive 7 forms an aggregated portion of nutritional additive particles, winch is preferably
designed to plug the outlet 5 of the feeding device 1. Accordingly, a plug of nutritional additive 7 is
formed at the outlet 5, winch contains the largest portion of the 15 nutritional additive 7 present within
the reservoir or feeding device 1. Hence, when applying the feeding device 1 to a container comprising
a nutrition or just leaving the feeding device 1 being mounted on said reservoir, during dispensing of
the ingredients from the container or 20 reservoir, the plug can be first expelled from the feeding
device 1 and thus, it can be ensured that the withholding of nutritional additive 7 within the feeding
device 1 during the dispensing process is minimized. Accordingly, a very accurate dose of nutritional

additive 7 can ge 2 adml%set%regbtgvae useﬁrhoer to leI%n ve sealt é%attcontalgs a gortlon of Infant

S esCr n rigl a L1V .
formula. According t0 another aspect of the invéntion, due to thé sedimentation 6f the nutritional

additive 7 withipuhe @Ofegdmghdevice L or téservaio whichthaveoa highierspecifieweighttthaa the

viscpus or quuig ok ri%rh a @%g%r.%onpggyagon ?1: nutgiéigg%g%qdi}ti\éecpﬁretiglseg i% res eent. at _the bottom
portion (of the liquid reservoir orjfegdlng 19 device f) comparedto a top portion (of the liquid reservoir

or feeding aeviterlerM@vefpani;:u@flytﬂie @@Tmeim@_tipmotﬂwn@tritiéﬁalmimet?irtmgﬂate _
decreases from thg betiam-poytion {oyrards the ppening 5 5 arrangedapposite g the-hattom portion of

the reservoir or feeding device 1. After filling of the feeding dévice 1 or reservoir onto winch the
feeding devicerkisimBuntedsvitithel 10 pddieadl anexternally providerdsédling réans can be

provided winch,are desjgned,to close-off the autlet 5 of the feeding device 1. The sealing, means may

be a part of a centrifugation device preferably used to enable a specific sedimentation of the nutritional
additive 7 wfilfiiithe15te8ding devicecT, preferably the Sugticrt periont3 EidSe Y6 tie Battet 5.

However, {he sealing meansynay asavelbbe apart af an externalpackaging in yingh the:container 1 is
to be intermediately stored for a predefined time to enable a sedimentation of the nutritional additive 7.
the suction portion 3 of the feeding device 1. Hence, the

nutritional additive, when being placed in said deformable
portion of the feeding device, i.e. preferably the suction
portion, is securely segregated from the feeding device

15 since the segregation is promoted by the deformation
caused by the suction which in any case occurs when being
used. Due to a deformation, the nutritional additive 7 is
thus separated or released from the inner surface 6 and
falls off of said inner surface 6 into the nutrition which

20 is sucked through the feeding device 1 into the user’s
mouth. Hence, a mechanically segregation of all
nutritional additive 7 during a suction process can be
securely accomplished. For enhancing the mechanical
segregation, the feeding device 1 is at least partially

25 deformable, preferably made of a flexible material, which
can be a flexible polymeric material, preferably silicon.
By using such a material, the feeding device can be easily
and economically produced while at the same time leading
to a sufficient flexibility or formability such that the

30 matrix-and-nutritional-additive film can be easily broken
due to mechanical segregation when the user sucks at the
feeding device, thus promoting the removal of the

nutritional additive during the suction action.



20 After the provision of the external sealing means, a specific sedimentation of the nutritional additive
7 is carried out. Thereby, the sedimentation is specifically carried out to make the nutritional additive 7
sediment at 25 the outlet S. The sedimentation of the nutritional additive 7 is preferably obtained by
centrifugation of the feeding device 1 or reservoir being connected to the feeding device 1, at least for
a predefined time period of about 30 to 120 seconds at a speed between 700 to 30 3500 RPM. Due to
the higher specific weight of the nutritional additive 7 within the liquid or viscous carrier, the 20
nutritional additive 7 will form a sedimentation cake at the outlet 5 of the feeding device 1. Accordingly,
a solid nutritional additive plug 7 is formed at the outlet 5. 5 In a preferred embodiment, due to a
predefined sed{me%%iggivglum%ﬁ\t lﬂted.in the volume of tpe reserv§rilr or fgedingrd.evice }ifot being

o In n e interaction. of. the adhered n 1tion
completely filled and’'in‘a cas€ a e corﬁalnlng & nutrition is appliedto the feelélng 5eV|ce, when

being in a normalsstarage 10 pasitiort rewinehtthe feedipg device Iisrstorgd witke its fibet 4 of the fillet

portion 2 facin Wnyar(%s, tg virsco sorli uid.carri%r is,.prevented from realchin to_the nu}ritional
additive plug a ga% optio%al cIe%aranec%g!dllgt%[m%gYsl[C):reefer’ab]a;f[;%)re%lelzﬁtr k%gt%v%%% the mﬁﬁjlxﬁlfin 15 the
container and the solidnutdtidreat additive phegde anycaseydiéto theosadimentdtiontprooess of the

hutritional addifjyg 7y a very glid plyg s praferably, aranged af the qutles > of thefeeding device 1

which 20 prevents any leaking of the feeding device 1 irrespective of the container's orientation. After
the sedimentatiieprotess, thedxiérpal séwingansans tan be takére from-thetowtiet 5 of the feeding

device 25 1, as,the-outlet bjs now,closed, by the sqlid putritionaladditive plugen that a
sufficiently high amount of a liquid can be provided to
10 wash-out and dilute the deposit of the nutritional

additive 7, particularly in comparison to a dry pacifier.

In a preferred embodiment, the nutritional additive is
adhered to the feeding device 1 such that it can be

15 quickly diluted, flushed out or segregated at the
beginning of the suction even if the nutrition, e.g.
placed in a bottle or the like, is not fully finished.
Hence, a controlled dosage applied to the user can be
achieved.

20
Hence, the supply of the nutritional additive 7,
particularly the amount of which, is not dependent on the
suction power of the user only, since there is a fine
balance between the adhesion of the nutritional additive 7

25 to the inner surface 6 of the feeding device 1 and the
ability to be released upon mechanical movement by
sucking, the interaction with the nutrition and/or the
temperature, for example. It also has to be noted that
some nutritional additives may adhere more easily to the

30 surface of the feeding device than others due to a
difference in its cell surface or secretions. The
nutritional additive 7 thus completely falls off of the

wall (inner surface 6) and is swept along when the feeding



An alternative of sedimentation by means of centrifugation is an intermediate storage of the feeding
device 1 with 30 applied external sealing means, whereby the container is stored with the outlet 5 at a
lower position relative to the bottom portion (1.e. fillet portion 2) of the feeding device 1 or of the
reservoir. 21 Moreover, the feeding device 1 may as well be arranged in an additional packaging in
winch the sedimentation is carried out during storage of the container within the 5 packaging before
the dispensing process. Therefore, the packaging preferably comprises means for supporting the
externally provided sealing means. However, the sealing means may as well be Integrally formed with
the packaging.ddoreovet, the packagingprefetahly compsises @, suppdrinld strudtare fior supporting the

feeding device,1 withip the packaging in a correct orientation. Thereby, the support structure is
preferably arraF\]Tglga %P gﬁﬁpé% leg] Fege%%ngt%)é:\%g }i i?\ %epogseltleodnllrﬁ%é%mﬁg gﬁtlé['tOS %aerranged ata
lower position retativestarthe thleb portion 2L oke5 liGibid résepoir. Blentecdueitortheisedahentation of

the solid nutritional. d.ditive7particl within thelfee ing device 1 winch are preferabl g din o the
outlet 5, a s.edi%nge;%hlt%tjl’afnecakecgtrn pel'ﬁa is oer?nlédyat(%ﬁné%)ﬂrﬂé? g%hriﬁg%foélgeaof%ﬁépﬁeeg n gl8‘evice 1
within the 20 packaging.<The packaging preferably comprises. griémtatior neeansiwingh@nable the user

to store the pagkaging gh@ed%ogg%cé ogigntagignnﬁ%_%qrgglgl t@%gg%qgén@mﬁy be of a particular

shape to guide a user to apply a correct storage position of the packaging. For example, the 25
packaging may-beipf fricipjularicfitonidal skapsks I a eiditiont ttredgadkagmsy preferably comprises a
printed label on its outer surface indicating a correct storage position to a user. 30 Again referring to
fig. 1. by suction of the user, the shape of the feeding device 1 is modified, 1.e. deformed, and due to
tins, the matrixX&hd:Rlig 6 RalLaddifias il break s tfals bifthe floR path eonfidinganner surface 22

6 and subggquently fallsdnto the NUtEtRN-RASSING dhered to a portion at the flow
path confining inner surface 6 of the feeding device 1,
where a lot of the nutrition passes by and/or where the
flow velocity of the nutrition is comparatively high. In
this regard, the solid line in Fig. 1 refers to a

15 preferred positioning of the nutritional additive 7. In
this preferred embodiment, the nutritional additive 7 is
at least adhered to the inner surface 6 of the suction
portion 3, in a more preferred embodiment at least close
to the outlet opening 5 of the suction portion 3. In this

20 preferred and more preferred positioning of the
nutritional additive 7 at the flow path confining inner
surface 6 of the feeding device 1, the occurrence of a lot
of nutrition is assured and its flow velocity is
comparatively high due to the tapering of the feeding

25 device 1.

The dashed line in Fig. 1 refers to another possible
positioning of the nutritional additive 7. However, the
invention is not limited to the before-mentioned

30 positioning of the nutritional additive 7. The nutritional
additive 7 can be applied to any position on the flow path
confining inner surface 6 of the feeding device 1 as long

as a mechanical segregation as described above can be



through the flow path P in the feeding device 1. It is also possible that in case the nutritional additive 7
is applied as a plug via sedimentation, the plug is released 5 due to the suction and deformation
action. In case, a warm nutrition (having a temperature above the crystallizing temperature of the
matrix) is fed, the matrix liquefies again by means of the passing warm/hot nutrition and can thus be
easily displaced by the nutrition due to 10 temperature and mechanical segregation. In addition or
alternative to the temperature, the release-ability of the matrix from the Inner surface 6 of the feeding
device 1 can also be attained or enhanced by the pH and/or the salinity of the nutrition or other factors
commonly knownhlizeby the personeskilleddn the arfta reother wofds,dbe segretjationed the Autritional

additive can beo%nf%%pece et%y gither i g]iisgoluiion orflthe additive angg){ Pf the proIectjé/e matrix (e.g. olil

matrix or wax matrix), or a sbjeé}ﬁfc interaction n Bar?ilcﬁla% Conditions such a8 le-f’% o?%ﬁeoﬁutritional

composition entaneingesegrégatigroby acting op theé protectivecmatrxq or mechanicarshaking of a

container or bqglleecgntainingggi anutri%on and onto winch the feeding device is mounted, or a

combination thereof. Egiﬁance, t ecgepo'sition properties of the nutritional additive 7 can be easily
determinedband adjusted by varying the balance between immobilization of the nutritional additive 7 in

the substance 8y the gfickingss 30:0f,5a1d substapee 8.or matsixto fhe walls (1., Inngf sprface 6) of

the feeding device 1, and the ability of the substance 8 or matrix to be displaced by the nutrition and/or
by the mechanicar &ffeet ¢f thé stieRin§e 2XBiFigure? shows acsecdirl emnbedimernt ot d féadiag devile

1' according tohe presany inventionsThefgeding devige J- alsg.comprisgs.aninigtporign 2' with an
Inlet 4' and a 5 suction portion 3" with an opening 5' as well as a nutritional additive 7' (preferably being
mixed with a substance 8') adhered to the Inner surface 6' confining a flow path P’ of the feeding

device 1'. fthe fegpective features0fdhis embodiment bave theisamedunction,angd 10 praperties as the
features mentioned in the first embodiment. Everything winch has been said about the first

to enable adhesion of the nutritional additive 7. Thereby,

the nutritional additive 7 can be easier adhered to the

inner surface. The surface treatment can be done by

roughening the surface, for instance. However, any

15 possibility known by the person skilled in the art for
making a surface more adhesive-friendly is covered by the

invention, which is thus not limited to the before-

mentioned examples.

20 Additionally, the nutritional additive 7 can also be mixed
with a substance 8 having a good stickiness for promoting
the adhesion of the mix to the inner surface 6 of the
feeding device 1 and/or enhancing its stability. Such a
substance 8 can be a matrix, preferably an oil (e.g.

25 containing MCT), an emulsion or a gel. Any other known
substances which are usually known by the person skilled
in the art for such intended uses are also covered by the

invention.

30 The substance 8, e.g. an oil or wax matrix, preferably
crystallizes at a temperature above room temperature (e.qg.
40 degrees Celsius). Hence, the substance 8 is solid at

room temperature. For easily applying the nutritional



embodiment thus also applies for the second embodiment. In addition to the feeding device 1
according to the first 15 embodiment, the feeding device 1' of fig. 2 has a more anatomical shape. This
anatomical shape has at least two diameters, wherein the Inlet portion 2' has a bigger diameter than
the suction portion 3'. The small diameter of the suction portion 3' enables the lips of a user to 20 grab
the suction portion 3' or nipple or teat, and the larger diameter of the Inlet portion 2' preferably fits a
diameter of a container (e.g. a bottle). The transition portign T' from the small diameter to the larger
diameter can act as a stopper for the user's mouth. 25 The shown feeding device 1' also has an
outwardly exteadiagtflangepartiort Beatiltslowes entAaaitosn portidnecldse: thi the latet 4t ef the Inlet

portion 2'. Said @En e portipn 8' can serye as a support when 30 maunting the feeding device 1'to a
container as wﬁl eeggéls%crrl ge%zlov{}iﬁ:il reafgfie/ln%ﬂg fslz g%eIpolv}v(.e 34"?%21 fe%%lgn% él\%csgt_at%t%%s%as a
commonly known sirapeiof eoripple fon acbabydiattle.chas inventiorf,Hrowevercisimot Mirted to this
design or num%%rdo_f dd%@%ffé%i@_éj@% sions, as 191519 as a user caréggcjfk nutriti eré( means 5 of

. m . .
the feeding device. As can be seen in ig. , the nutritional additive 7' Ts pre gra%ﬁ)f ocated at regions

(solid lines} insides thienfeedinguddidces 1 @ndvatstsdarercsurfacess'plie. inehe 184loopathtRt iwhere
nutri_tion surely_passes pé(cg/[@éorwiﬁg%vy \_/gpgjeq i%giglquQ Epyyét'&?n@é additive 7, however, can be
applied to any other region (e.g. dashed line) on the flow path confining Inner surface 6' of the
surface 6, cools down and gets solid, thus immobilizing
the nutritional additive 7 in the matrix. The nutritional
additive 7 can thus be securely adhered to the inner
10 surface 6 of the feeding device 1. Even if the before-
mentioned way of applying the matrix-and-nutritional-
additive mixture onto the inner surface 6 of the feeding
device 1 is preferred, the invention is not limited to
thereto. Other ways of applying said mixture known by the

15 person skilled in the art are also covered by the

invention.

A further possibility can, for instance, be the placement
of the nutritional additive 7 in the tip, i.e. the suction

20 portion 3, preferably close to the opening 5 of the
feeding device 1 via a sedimentation process. Therefore,
the feeding device is mounted on a ligquid reservoir
comprising a non-homogeneous solution that preferably
consists of the nutritional additive in a ligquid or

25 wviscous carrier. In a preferred embodiment, the feeding
device 1 is filled with said solution itself. Thereby, the
volume of the liquid reservoir or the feeding device 1 may
not be completely filled with the non-homogeneous
solution, thus gas may as well be present within the

30 liguid reservoir.

In case the nutritional additive has a lower specific

weight than the carrier, the concentration of the



feeding device 1', as long as mechanical segregation by 15 the sucking action and/or the interaction
with the nutrition appears. The nutritional additive 7' can thus also be applied to the feeding device 1'
as a plug yrs_ sedimentation as explained above. 20 Additionally, fig. 3 shows a feeding apparatus 10
according to the invention comprising a container 11, and a feeding device 1". The container 11
comprises an outlet 12 for dispensing the nutrition 13 being stored inside the container 11. Everything
which has been said in respect 25 with the feeding devices 1, 1' according to the first and second
embodiments also applies for the feeding device 1" shown in fig. 3 having the same features with
corresponding meferencesn 30 Thédfeeding devicey1'disaneuntes anrthe contaipepdt withits Inlet
portion (see Inl tgorti%r{%hln f| for Instan éic g such that nutriti on 3[3 belnagr%tored In {r:te container 11
can exit the co ainer roug s oufletgz T2 and enter the tee ing oPewce t%roug its Inlet (see
Inlet 4' in Fig. Zdortinstance) whenna usevblence Ta dowtof the hatritionagt of ¢he. container 11 Into
the feeding de and throu sald feedin dewc 1" via 5 the flow ath P" (canfined by the Inner
surface 6") an(}%en ougt o]f fhe eedlng e%ice "Via the opzcnlng 5 ?Ls Srr)owdedt%uch that lXéfeqfeedlng
device 1" can Ife aged Irea tonmonly kaowncapharatus ast forasxhmple ta baby botteswirich can also

be used for feeding.apimals %Eheo%ecﬁl& 'n.jbe prafsired embqdiment showp.in Fig, 3, fhe feeding

apparatus 10 preferably comprises a fixing means 14 for removably linking the feeding device 1" to the
container 11. ThesfiXpeg Afdargcig-éambe an adaptation ring with a 15 closure mechanism or a screw
thread such that the feeding device 1" can be easily applied to and removed from the container 11.
Preferably, the feeding device 1" can be placed on the 20 outlet 12 of the container 11 with its flange

portion (cf. Figl2: &) R¥ifél HeafisPiRerEderndlamped Betiber e ebitarier A, 2fe. the outlet of

said contajper 11 cand the,fixing means, 14 in & gepumaenly 5@8‘6’@@’&%%@9}&%36@ further
explained. In a preferred embodiment, the 25 fixing means 14 is an adaptation rfb? with a closure
t

mechanism or A%cFew tRread. %%Vé?%h@?éé&ﬁé%%mdé@%nlk?e Riotihtedtolthe container 11 in
any known way;as iepgas adyintien 8 dowifrarathe containrr ke the device 1.

Accordingly, a plug of nutritional additive 7 is formed at
the outlet 5, which contains the largest portion of the

15 nutritional additive 7 present within the reservoir or
feeding device 1. Hence, when applying the feeding device
1 to a container comprising a nutrition or just leaving
the feeding device 1 being mounted on said reservoir,
during dispensing of the ingredients from the container or

20 reservolir, the plug can be first expelled from the feeding
device 1 and thus, it can be ensured that the withholding
of nutritional additive 7 within the feeding device 1
during the dispensing process is minimized. Accordingly, a
very accurate dose of nutritional additive 7 can be

25 administered to a user or to a mixing vessel that contains

a portion of infant formula.

According to another aspect of the invention, due to the
sedimentation of the nutritional additive 7 within the

30 feeding device 1 or reservoir which have a higher specific
weight than the wviscous or liquid carrier, a higher
concentration of nutritional additive particles is present

at the bottom portion (of the liquid reservoir or feeding



feeding device 1" is guaranteed and the connection is 30 preferably sealed such that no nutrition 13
can leak. The feeding device 1, 1', 1" can also be Imposed on the outlet 12 of the container 11 without
the use of any fixing means. If necessary, the Imposed feeding device 1, 26 1', 1" can also be fixed
with the aid of a rubber band or clip or any other fixing means known by the person skilled in the art. 5
The feeding apparatus 10 can also be used as the reservoir (11) being provided with the feeding
device (1, 1', 1") for the before-mentioned sedimentationiprocesses. In the following, a method for
mixing nutrition and a 10 nutritional additive in the feeding device 1, 1', 1" will be described. The
feeding devicedgdi,de can he-meuntet, eog.avia adixirng means (< onteecdntagined 11 comprising a
nutrition 15 13, or can be used a§eae%{[£arllw or the Iilée flozr SUﬁking a nutrition J;rl%ef%gés&rgd ina

receptacle or the ﬁl%év'l%lern,?ﬁe user su&sda?\fﬁé: suction pgr]fion%‘? 3 ,]3quo ding device 1, 1/,

1". Due to the suckirgractioni thmowgh tHecoperimg 51 5h 5! irnth@isuction portiorc B,120 3t 8t epreferably
low-pressure occurs in the feedin vice 1, 1' 1" thus nutrition 13 is sucked out of.the container 11 or
other receptacle st TRTIG throtgh s 1SEE T 1 (o) the ek merisn B, 5237 g tre foecing
device 1, 15 1"aThengdtheé mpiticn 18 25pdsseslor flows throughathe déedihg deviverldlrl”, 1.e. the
nutrition 13 flows tr}rgggtﬂﬁ@e Haw.path P, P, P" confined by the Inner surface 6, 6', 6" of the feeding
device 1, 1', 1", towards the suction portion 3, 3', 3". The nutritional additive 7, 7', 7" is adhered to 30
the flow path confining Inner surface 6, 6', 6" of the feeding device 1, 1', 1" as described above,

preferably suppgried by a;supstance 8,8, &forpromeating the adhesign.obthe, i v onto
substance-and-nutritional-additive mixture 27
which the feeding device 1 is mounted with the

10 ingredients, an externally provided sealing means can be
provided which are designed to close-off the outlet 5 of
the feeding device 1. The sealing means may be a part of a
centrifugation device preferably used to enable a specific
sedimentation of the nutritional additive 7 within the

15 feeding device 1, preferably the suction portion 3 close
to the outlet 5. However, the sealing means may as well be
a part of an external packaging in which the container 1
is to be intermediately stored for a predefined time to
enable a sedimentation of the nutritional additive 7.

20
After the provision of the external sealing means, a
specific sedimentation of the nutritional additive 7 1is
carried out. Thereby, the sedimentation is specifically
carried out to make the nutritional additive 7 sediment at

25 the outlet 5. The sedimentation of the nutritional
additive 7 is preferably obtained by centrifugation of the
feeding device 1 or reservoir being connected to the
feeding device 1, at least for a predefined time period of
about 30 to 120 seconds at a speed between 700 to

30 3500 RPM.

Due to the higher specific weight of the nutritional

additive 7 within the liquid or viscous carrier, the



to the Inner surface 6, 6', 6" and/or enhancing its stability. The nutritional additive 7, 7', 7" adhered to
said Inner surface 6, 6', 6", lie. in the flow path P, P', P", is then mechanically segregated, at least due
to 5 the mechanical effect of the sucking, the deformation of the feeding device 1, 1', 1" and/or the
interaction of the flowing nutrition 13 with the nutritional additive 7, 7', 7" when the nutrition 13 passes
through the feeding device 1, 1', 1". Then, the nutrition 13 and the 10 nutritional additive 7, 7', 7" are
blended and dispense out of the opening 5, 5', 5" in the igction portion 3, 3', 3" of the feeding device 1,
1', 1". In a preferred embodiment, the feeding devices 1, 1', 1", 15 supposedly provided with the
nutritional additive 7 7 i by theltianufactureripraddcerpare individually packed i aanaterial

B o e Tasyens Raig on e
an aluminum blisteriandgadsetddheiely,® gegn-frees dvroernerit candecadhievedto sanffizatlon
standards for such obtain the high purity devices.However,the and
5 In a preferred embodiment, due to a predefined
sedimentation volume resulted in the volume of the
reservoir or feeding device 1 not being completely filled
and in a case a bottle containing a nutrition is applied
to the feeding device, when being in a normal storage
10 position in which the feeding device 1 is stored with its
inlet 4 of the inlet portion 2 facing downwards, the
viscous or liquid carrier is prevented from reaching to
the nutritional additive plug as an optional clearance
distance is preferably present between the liquid within

15 the container and the solid nutritional additive plug.

In any case, due to the sedimentation process of the
nutritional additive 7, a very solid plug is preferably
arranged at the outlet 5 of the feeding device 1 which

20 prevents any leaking of the feeding device 1 irrespective

of the container’s orientation.

After the sedimentation process, the external sealing
means can be taken from the outlet 5 of the feeding device
25 1, as the outlet 5 is now closed by the solid nutritional

additive plug.

An alternative of sedimentation by means of centrifugation
is an intermediate storage of the feeding device 1 with

30 applied external sealing means, whereby the container is
stored with the outlet 5 at a lower position relative to
the bottom portion (i.e. inlet portion 2) of the feeding

device 1 or of the reservoir.



invention is not Minted to the before-mentioned }finds of 25 packaging. In one embodiment the
nutritional additive 7, 7', 7" is in the form of a powder, a liquid, a viscous liquid or semi-liquid, a dry
extract or a dry matter. 30 In one embodiment, especially when the nutritional additive 7, 7', 7" is in the
form of a powder, a dry extract a dry matter or the like, the feeding device 1, 28 1', 1" and/or the dry
matter, dry extract or powder is treated such as to promote the adhesion of the dry matter, dry extract
or powder to the surface of the feeding devilel, 1', 1". Sugh 5 treatment can encompass treating said
entities such as to promote the electrostatilal adhesion of said dry powder, dry matter or dry extract to
said surface. The surface of the feeding device 1, 1', 1" can be treated, and/or the dry
pOWdeHmaue%%ﬁg%%%%ja%ﬁéx%%%%§gglgevice 1 may as well be arranged in
an additional packaging in which the sedimentation is
carried out during storage of the container within the
5 packaging before the dispensing process. Therefore, the
packaging preferably comprises means for supporting the
externally provided sealing means. However, the sealing
means may as well be integrally formed with the packaging.
Moreover, the packaging preferably comprises a support
10 structure for supporting the feeding device 1 within the
packaging in a correct orientation. Thereby, the support
structure is preferably arranged to support the feeding
device 1 in a position in which the outlet 5 is arranged
at a lower position relative to the inlet portion 2 or
15 1liquid reservoir. Hence, due to the sedimentation of the
solid nutritional additive particles within the feeding
device 1 which are preferably guided to the outlet 5, a
sedimentation cake or plug is formed at the outlet 5
during storage of the feeding device 1 within the
20 packaging. The packaging preferably comprises orientation
means which enable the user to store the packaging in the
correct orientation. For example, the packaging may be of
a particular shape to guide a user to apply a correct
storage position of the packaging. For example, the
25 packaging may be of triangular of conical shape. In
addition, the packaging preferably comprises a printed

label on its outer surface indicating a correct storage

position to a user.

30 Again referring to Fig. 1. by suction of the user, the
shape of the feeding device 1 is modified, i.e. deformed,
and due to this, the matrix-and-nutritional-additive film

breaks and falls off the flow path confining inner surface



For example the nutritional additive 7, 7', 7" in the form of dry powder particles can be made positively
or negatively charged, and can be deposited (by spraying for example) on the Inner surface of the
feeding device 6, 6' 15, 6". Thereby, the charged particles will adhere on the surface of the feeding
device 1. The material of the feeding device 1, 1', 1" can be selected such as to promote such
adhesion. It has been found that a flexible polymeric 20 material such as latex or silicon can be best
stilted. Such electrostatic treatment can be performed by,an electrostatilal treatment known in the art.
In one embodiment said treatment for promoting the 25 adhesion can comprise adhering the nutritional
additive 7, 7', % inadvetforadforrexaynpie havingret dryc¢ententtof imarenthan 5006570%, 80%, 90%,

95%, or 99%, but less than 100%). The presence of water can.promote the adhesion..Said treatment
can encompas%%ér%%%%hg%eﬁd fvcfa?gr t%agdl1‘u§r§thlerr1 p%(\)ﬁlr%ogee%%la{%e(gleo\ﬁl. T O(ilé es‘ﬂm odiment the dry
powder, dry mattercoradry extraet istaccompansetkandyor mixed withreedubsstancei8 e 29 81,s8" and/or

matrix promoting such adhesion. Said substance.can be a.sugar g[for example. maltodextrin, fructose,
B el S e LmbcaIma he HAthinel SOaNs . 7 " o

ol el
sucrose, or gluc or an ol n ent the nutritiona comprises

probiotics and dgﬁ cbmprifse cﬂﬂbgtmb@damh d@m@d@ﬂﬁriipm one émbodlmentim@,ak_ﬁ)veaﬂmitional
additive 7, 7', 7,15 applied, to {he janer %“@e?ﬁp%fg%&%%d'%&%'c?h% 6..6, dy.sAraying,In one

embodiment 10 the remaining water is removed by evaporation of the water (for example by
increasing the fefipératire).dnohet&1abbdifient the fhnee Surfabe ofterfeedingdeicées, 6', 6" is

physically roughyiepiesenting asperitigs) sych asig prameie.s4chadhesionlang can

thus be easily displaced by the nutrition due to

10 temperature and mechanical segregation. In addition or
alternative to the temperature, the release-ability of the
matrix from the inner surface 6 of the feeding device 1
can also be attained or enhanced by the pH and/or the
salinity of the nutrition or other factors commonly known

15 by the person skilled in the art. In other words, the
segregation of the nutritional additive can be enhanced by
either a dissolution of the additive and/or of the
protective matrix (e.g. oil matrix or wax matrix), or a
specific interaction in particular conditions such as pH

20 of the nutritional composition enhancing segregation by
acting on the protective matrix, or mechanical shaking of
a container or bottle containing said nutrition and onto
which the feeding device is mounted, or a combination
thereof.

25
Hence, the deposition properties of the nutritional
additive 7 can be easily determined and adjusted by
varying the balance between immobilization of the
nutritional additive 7 in the substance 8, the stickiness

30 of said substance 8 or matrix to the walls (i.e. inner
surface 6) of the feeding device 1, and the ability of the
substance 8 or matrix to be displaced by the nutrition

and/or by the mechanical effect of the sucking.



Additionally, the feeding device 1, 1', 1" coated with the nutritional additive 7, 7', 7" can be packed into
a container (bag, carton box, plastic box) favoring the electrostatic interaction (hence the adhesion) .
Such a 20 container will contain desiccating agents, thereby ensuring a dry atmosphere around the
device and hence promoting the adhesion and/or the stability of the adhesion. Desiccant can be of any
type by a skilled person in the field, and which shows both good hygroscopic 25 properties combined
with food safety. In one embodiment the container is dimgntionallized to contain about between 10 and
200 feeding devices 1, 1', 1", preferably between 20 and 60. In one embodiment the container
comprises a flexible film, preferably a multilayer film and said film 30 comprises the desiccant.
Although the p 1861.% ienv§nti8n ‘pgs besegcdoeﬁggig%% (\)N'thmreeg‘letregge Ego Qreeé‘%rlr%d egégfo.dimems thereof,
many 30 modi ications and aftérnations may be ma elby a person having oréﬁnary SKilTin the art
without departiag droml they scape-bkthiscmvention wireehtis defin@d oy the dppended clagmids. For
example, the use 0(1; th% feerd{ns%g dgr\{iceni% en@t MJQH?Q Oto aﬁbat‘)ﬂyiQ%ttlghblitnclaencb(;l us%g1 gsa feeding
device in any Kind of f%era?ng apparatuslknown in-state of the art as, for Instance, an apparatus for
suckling arfimatsiottthenlikeo ot it wan e wsediselelypepgn Bsa StrawsMesddversthe regions to winch

the 10 nutritiongal, addifiye is applied;to;the flow path.confining, Inper, surfage afthe feeding device is not
limited by the invention. The shape and material of the feeding device is also not limited as long as
bell-1g covered by 3@ 8abjetl-matehof fie aspervediclaip-as anbane stended Useils 31

ReﬂﬂencenunF¥§§;path P’ of the feeding device 1’. The respective
features of this embodiment have the same function and
10 properties as the features mentioned in the first
embodiment. Everything which has been said about the first

embodiment thus also applies for the second embodiment.

In addition to the feeding device 1 according to the first

15 embodiment, the feeding device 1’ of Fig. 2 has a more
anatomical shape. This anatomical shape has at least two
diameters, wherein the inlet portion 2’ has a bigger
diameter than the suction portion 3’. The small diameter
of the suction portion 3’ enables the lips of a user to

20 grab the suction portion 3’ or nipple or teat, and the
larger diameter of the inlet portion 2’ preferably fits a
diameter of a container (e.g. a bottle). The transition
portion T’ from the small diameter to the larger diameter
can act as a stopper for the user’s mouth.

25
The shown feeding device 1’ also has an outwardly
extending flange portion 9’ at its lower end/bottom
portion close to the inlet 4’ of the inlet portion 2'.
Said flange portion 8’ can serve as a support when

30 mounting the feeding device 1’ to a container as will be

described with reference to Fig. 3 below.



51,2,3,1, 2, 3, 1" 2" 3" feeding device inlet portion suction portion 4, 4' inlet of(or in)the inlet

portion
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The feeding device 1’ thus has a commonly known shape of a
nipple for a baby bottle. The invention, however, 1is not
limited to this design or number of diameters or its
dimensions, as long as a user can suck nutrition by means

of the feeding device.

As can be seen in Fig. 2, the nutritional additive 7’ is
preferably located at regions (solid lines) inside the
feeding device 1 and at its inner surface 6’, i.e. in the
flow path P’, where nutrition surely passes by and/or its
flow velocity is high. The nutritional additive 77,
however, can be applied to any other region (e.g. dashed
line) on the flow path confining inner surface 6’ of the
feeding device 1’, as long as mechanical segregation by
the sucking action and/or the interaction with the
nutrition appears. The nutritional additive 7’ can thus
also be applied to the feeding device 1’ as a plug via

sedimentation as explained above.

Additionally, Fig. 3 shows a feeding apparatus 10
according to the invention comprising a container 11, and
a feeding device 1’’. The container 11 comprises an outlet
12 for dispensing the nutrition 13 being stored inside the
container 11. Everything which has been said in respect
with the feeding devices 1, 1’ according to the first and
second embodiments also applies for the feeding device 1’7
shown in Fig. 3 having the same features with

corresponding references.

The feeding device 1’’ is mounted on the container 11 with
its inlet portion (see inlet portion 2’ in Fig. 2, for
instance) such that nutrition 13 being stored in the

container 11 can exit the container 11 through its outlet



(inlet) 5, 5', 5" suction and outlet opening(opening) 6, 6', 6" (flow path confining)inner surface of the
10

25

12 and enter the feeding device 1’’ through its inlet (see
inlet 4’ in Fig. 2, for instance) when in use. Hence, a
flow of the nutrition out of the container 11 into the
feeding device 1’’ and through said feeding device 1’’ via

5 the flow path P’’ (confined by the inner surface 6’’) and
then out of the feeding device 1’’ via the opening 5’’ is
provided, such that the feeding device 1’’ can be used in
a commonly known apparatus as, for example, a baby bottle
which can also be used for feeding animals or the like.

10
In the preferred embodiment shown in Fig. 3, the feeding
apparatus 10 preferably comprises a fixing means 14 for
removably linking the feeding device 1’’ to the container
11. The fixing means 14 can be an adaptation ring with a

15 closure mechanism or a screw thread such that the feeding
device 1’’ can be easily applied to and removed from the

container 11.

Preferably, the feeding device 1’’ can be placed on the

20 outlet 12 of the container 11 with its flange portion (cf.
Fig. 2: 8’), which then is pinched or clamped between the
container 11, i.e. the outlet of said container 11, and
the fixing means 14 in a commonly known way, which is thus
not further explained. In a preferred embodiment, the

25 fixing means 14 is an adaptation ring with a closure
mechanism or a screw thread. However, the feeding device
1" can be mounted to the container 11 in any known way as
long as a nutrition 13 flow from the container 11 into the
feeding device 1’’ is guaranteed and the connection is

30 preferably sealed such that no nutrition 13 can leak. The
feeding device 1, 1’, 1’7’ can also be imposed on the
outlet 12 of the container 11 without the use of any

fixing means. If necessary, the imposed feeding device 1,



feeding device 7, 7', 7" nutritional additive 8, 8', 8" substance(matrix) 9'
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1/, 1’7’ can also be fixed with the aid of a rubber band or
clip or any other fixing means known by the person skilled

in the art.

The feeding apparatus 10 can also be used as the reservoir
(11) being provided with the feeding device (1, 1’, 1'')

for the before-mentioned sedimentation processes.

In the following, a method for mixing nutrition and a
nutritional additive in the feeding device 1, 17, 1’’ will

be described.

The feeding device 1, 1’, 1’’ can be mounted, e.g. via a
fixing means 14, on a container 11 comprising a nutrition
13, or can be used as a straw or the like for sucking a
nutrition 13, e.g. stored in a receptacle or the like.
Then, the user sucks at the suction portion 3, 37, 3'’ of
the feeding device 1, 1’, 1’’. Due to the sucking action
through the opening 5, 5’, 5’’ in the suction portion 3,
3", 3'"’, preferably low-pressure occurs in the feeding
device 1, 1’7, 1’’ thus nutrition 13 is sucked out of the
container 11 or other receptacle or the like through the
inlet 4, 4’ of (or in) the inlet portion 2, 2’, 2’’ into
the feeding device 1, 1’, 1’’. Then, the nutrition 13
passes or flows through the feeding device 1, 1', 177,
i.e. the nutrition 13 flows through the flow path P, P’,
P’’ confined by the inner surface 6, 6’, 6’’ of the
feeding device 1, 1’, 1’’, towards the suction portion 3,
37, 3'’. The nutritional additive 7, 7', 7'’ is adhered to
the flow path confining inner surface 6, 6’, 6’'’ of the
feeding device 1, 1’, 1’’' as described above, preferably
supported by a substance 8, 8’, 8’’ for promoting the

adhesion of the substance-and-nutritional-additive mixture



flange portion 10 feeding apparatus 1511 container 12
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to the inner surface 6, 6’, 6’’ and/or enhancing its
stability. The nutritional additive 7, 7', 7'’ adhered to
said inner surface 6, 6’, 6’'’, i.e. in the flow path P,
P’, P’’, is then mechanically segregated, at least due to
the mechanical effect of the sucking, the deformation of
the feeding device 1, 1’, 1’7’ and/or the interaction of
the flowing nutrition 13 with the nutritional additive 7,
7', 7'’ when the nutrition 13 passes through the feeding
device 1, 1’7, 1’’. Then, the nutrition 13 and the
nutritional additive 7, 7', 7'’ are blended and dispense
out of the opening 5, 5’, 5’7 in the suction portion 3,

3", 3"’ of the feeding device 1, 17, 1''.

In a preferred embodiment, the feeding devices 1, 1’, 177',
supposedly provided with the nutritional additive 7, 77,
7'’ by the manufacturer/producer, are individually packed
in a material promoting the preservation and stability of
the nutritional additive 7, 7', 7'’. Such a material can
be, for instance, a polymeric or aluminum air-tight foil.
Preferably, the feeding device 1, 1’, 1’’ is packed in an
aluminum blister and gassed. Thereby, a germ-free
environment can be achieved to obtain the high purity and
sanitization standards for such devices. However, the
invention is not limited to the before-mentioned kinds of

packaging.

In one embodiment the nutritional additive 7, 7', 7'' is
in the form of a powder, a liquid, a viscous liquid or

semi-liquid, a dry extract or a dry matter.

In one embodiment, especially when the nutritional
additive 7, 7', 7'' is in the form of a powder, a dry

extract a dry matter or the like, the feeding device 1,



outlet(outlet opening) 13 nutrition 14 fixing means
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1', 1'' and/or the dry matter, dry extract or powder is
treated such as to promote the adhesion of the dry matter,
dry extract or powder to the surface of the feeding
devicel, 1', 1''. Such

treatment can encompass treating said entities such as to
promote the electrostatical adhesion of said dry powder,
dry matter or dry extract to said surface. The surface of
the feeding device 1, 1', 1'' can be treated, and/or the

dry powder/matter/extract can also be treated.

For example the nutritional additive 7, 7', 7'' in the
form of dry powder particles can be made positively or
negatively charged, and can be deposited (by spraying for
example) on the inner surface of the feeding device 6, 6'
, 6''.

Thereby, the charged particles will adhere on the surface
of the feeding device 1. The material of the feeding
device 1, 1', 1'' can be selected such as to promote such
adhesion. It has been found that a flexible polymeric
material such as latex or silicon can be best suited. Such
electrostatic treatment can be performed by an

electrostatical treatment known in the art.

In one embodiment said treatment for promoting the
adhesion can comprise adhering the nutritional additive 7,
7', 7''" in a wet form (for example having a dry content of
more than 50%, 70%, 80%, 90%, 95%, or 99%, but less than
100%) . The presence of water can promote the adhesion.
Said treatment can encompass removing said water to

further promote the adhesion.

In one embodiment the dry powder, dry matter or dry

extract is accompanied and/or mixed with a substance 8,



T' transition portion 20 P, P', P" flow path 32 Claims 1.A feeding device (1, 1', 1") having a hollow
form, 5the feeding device (1, 1', 1") comprising: an Inlet portion (2, 2', 2") having an Inlet (4, 4%
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8', 8'' and/or matrix promoting such adhesion. Said
substance can be a sugar (for example maltodextrin,

fructose, sucrose, or glucose) or an oil.

In one embodiment the nutritional additive 7, 7', 7''
comprises probiotics and can comprise or be mixed with
maltodextrin. In one embodiment the above nutritional
additive 7, 7', 7'' is applied to the inner surface of the
feeding device 6, 6', 6'' by spraying. In one embodiment
the remaining water is removed by evaporation of the water
(for example by increasing the temperature). In one
embodiment the inner surface of the feeding device 6, 6',
6'' is physically rough (i.e. presenting asperities) such

as to promote such adhesion.

Additionally, the feeding device 1, 1', 1'' coated with
the nutritional additive 7, 7', 7'' can be packed into a
container (bag, carton box, plastic box) favoring the
electrostatic interaction (hence the adhesion) . Such a
container will contain desiccating agents, thereby
ensuring a dry atmosphere around the device and hence
promoting the adhesion and/or the stability of the
adhesion. Desiccant can be of any type by a skilled person
in the field, and which shows both good hygroscopic
properties combined with food safety. In one embodiment
the container is dimentionallized to contain about between
10 and 200 feeding devices 1, 1', 1'', preferably between
20 and 60. In one embodiment the container comprises a
flexible film, preferably a multilayer film and said film

comprises the desiccant.

Although the present invention has been described with

reference to preferred embodiments thereof, many



for entering nutrition (13), and a suction portion (3, 3', 3") for sucking the nutrition (13) through
the Inlet (4, 4') Into the feeding 10device (1, 1', 1"), wherein the suction portion (3, 3', 3") comprises at
least one opening (5, 5', 5") for dispensing the sucked nutrition (13), wherein the Inner surface (6, 6',
6") of the feeding device (1, 1', 1") confines a flow path (P, P*, 15P") for the nutrition (13), and
wherein the feeding device (1, 1', 1") is at least partially deformable, characterized in that a nutritional
additive (7, 7', 7") is adhered to the 20flow path confininggdnner surface (6, 6', 6") of the feeding device
(1, 1', 1") such that the nutritional additive (7, 7', 7") is mechanically segregated from the Inner surface
(6, 6', 6") whemtheifeedinygideviceaid 15 11t risrdefarmed n26,2 bEhenfeteing devipe €104, 1") according
to claim 1, chagacterized in fhat the nytrition (13) i3 2 liguid or.vigeous muuiton-; o trom

the scope of this invention which is defined by the

appended claims. For example, the use of the feeding

5 device is not limited to a baby bottle, but can be used as

a feeding device in any kind of feeding apparatus known in

state of the art as, for instance, an apparatus for

suckling animals or the like, or it can be used solely,

e.g. as a straw. Moreover, the regions to which the

10 nutritional additive is applied to the flow path confining

inner surface of the feeding device is not limited by the

invention. The shape and material of the feeding device is

also not limited as long as being covered by the subject-

matter of the appended claims and the intended use.

15



303. The feeding device (1, 1', 1") according to claim 1 or claim 2, characterized in that the Inner
surface (6, 6', 6") of the feeding device (1, 1', 1") is treat% to enable adhesion of the 35nutritional
additive (7, 7', 7"). 4. The feeding device (1, 1', 1") according to any of the preceding claims,
characterized in that 40the nutritional additive (7, 7', 7") is mixed with a substance (8, 8', 8") for
promoting the adhesion of the mix to the Inner surface (6, 6', 6") of the 33 feeding device (1, 1', 1")
and/or enhancing its stability. 5. The feeding device (1, 1', 1") according to claim 4, 5characterized
in that the substance (8, 8', 8") is a matrix, preferably an oil, an emulsion or a gel. 6. The feeding
device (1, 1', 1") according to any of 10theRefeedingelaimserals

i, 17, 1"’ feeding device
5 2, 2", 2"’ inlet portion
3, 3, 3'7 suction portion
4, 47 inlet of (or in) the inlet portion (inlet)
5, 5", 577/ suction and outlet opening (opening)
6, 6", o'’ (flow path confining) inner surface of the
10 feeding device
7, 7", 77 nutritional additive
8, 87", 87 substance (matrix)
9’ flange portion
10 feeding apparatus
15 11 container
12 outlet (outlet opening)
13 nutrition
14 fixing means
T’ transition portion

20 p, P, P’ flow path



characterized in that the nutritional additive (7, 7', 7") is at least adhered to the Inner surface (6, 6', 6")
of the suction portion (3, 3', 3"). 15 7. The feeding device (1, 1', 1") according to any of the preceding
claims, characterized in that at least the suction portion (3, 3', 3") of the feeding 20device (1, 1',
1") is deformable. 8. The feeding device (1, 1', 1") according to any of the preceding claims,
characterized in that 25the opening (5, 5', 5") in the suction portion (3, 3', 3") is a valve means bell-1g
designed such that it only opens under suction. 9. The feeding device (1, 1', 1") according to any
of 30the preceding claims, characterized in that the feeding device (1, 1', 1") comprises at least a
further opening as an air Inlet when the feeding device is sucked (1, 1', 1"). 35 10. The feeding device

(1, 1', 1") according to any of the preceding clalmsClaims

1. A feeding device (1, 1’, 1’’) having a hollow form,
5 the feeding device (1, 1’, 1’’) comprising:
an inlet portion (2 , 2’, 2'’) having an inlet (4, 4')
for entering nutrition (13), and
a suction portion (3, 3’, 3’’) for sucking the nutrition
(13) through the inlet (4, 4’') into the feeding
10 device (1, 1’7, 1’’), wherein the suction portion
(3, 3, 3'"’) comprises at least one opening (5, 5',
577) for dispensing the sucked nutrition (13),
wherein the inner surface (6, 6’, 6’’) of the feeding
device (1, 1’, 1’'") confines a flow path (P, P’,
15 P’’) for the nutrition (13), and
wherein the feeding device (1, 1’, 1’’) is at least
partially deformable,
characterized in that
a nutritional additive (7, 7', 7'’) is adhered to the
20 flow path confining inner surface (6, 6’, 6’'') of
the feeding device (1, 1’, 1’’) such that the
nutritional additive (7, 7', 7’’) is mechanically
segregated from the inner surface (6, 6’, 6’’) when
the feeding device (1, 1’, 1’’) is deformed.

25
2. The feeding device (1, 1', 1’’) according to claim 1,
characterized in that
the nutrition (13) is a liquid or wviscous nutrition.
30 3. The feeding device (1, 1’, 1’’) according to claim 1
or claim 2,
characterized in that
the inner surface (6, 6’, 6’’) of the feeding device (1,
1’7, 1'7) is treated to enable adhesion of the
35 nutritional additive (7, 77, 7'7').
4. The feeding device (1, 1’, 1’’) according to any of
the preceding claims,
characterized in that
40 the nutritional additive (7, 7', 7'’) is mixed with a

substance (8, 8’, 8’’) for promoting the adhesion
of the mix to the inner surface (6, 6’, 6’'’) of the



characterized in that the feeding device (1, 1', 1") has an anatomical shape, 40preferably at least
two diameters, wherein the inlet portion (2, 2', 2") has a k%igger diameter than the suction portion (3, 3',
3"). 34 11. The feeding device (1, 1', 1") according to any of the preceding claims, characterized in
that the feeding device (1, 1', 1") is made of a flexible 5material, preferably a flexible polymeric
material, more preferably silicon. 12. A feeding apparatus (10) comprising: a container (11) having an
outlet (12), and 10a feeding device (1, 1', 1") according to any of the preceding claims, the feeding
device (1, 1', 1") bell-1g mounted on the outlet (12) of the container with its Inlet portion (2, 2', 2").
1513. The feeding apparatasi accordingitoecldiim 12/, 1’’) and/or enhancing its
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stability.

5. The feeding device (1, 1’, 1’’) according to claim 4,

characterized in that

the substance (8, 8’, 8’’) is a matrix, preferably an
0oil, an emulsion or a gel.

6. The feeding device (1, 1’, 1’’) according to any of
the preceding claims,

characterized in that

the nutritional additive (7, 7', 7'’") is at least
adhered to the inner surface (6, 6’, 6’'’) of the
suction portion (3, 3', 3'').

7. The feeding device (1, 1’, 1’’) according to any of
the preceding claims,

characterized in that

at least the suction portion (3, 3’7, 3’’) of the feeding
device (1, 1’, 1’'7) is deformable.

8. The feeding device (1, 1’7, 1’’) according to any of
the preceding claims,

characterized in that

the opening (5, 5’, 5’’) in the suction portion (3, 3’,
3"7) is a valve means being designed such that it
only opens under suction.

9. The feeding device (1, 1’, 1’’) according to any of
the preceding claims,

characterized in that

the feeding device (1, 1’, 1’') comprises at least a
further opening as an air inlet when the feeding
device is sucked (1, 1’, 17").

10. The feeding device (1, 1’, 1’’) according to any of
the preceding claims,

characterized in that

the feeding device (1, 1’, 1’’) has an anatomical shape,
preferably at least two diameters, wherein the
inlet portion (2, 2', 2’’) has a bigger diameter
than the suction portion (3, 3’7, 3’').



characterized in that the feeding apparatus (10) further comprises a fixing means (14) for removably
linking the feeding device (1, 1', 1") to the container (11). 20 14. The feeding apparatus according to
claim 13, characterized in that the fixing means (14) is an adaptation ring with a closure mechanism or
a screw thread. 25 15. The feeding apparatus (10) or the feeding device (1, 1', 1") according to any of
the preceding claims characterized in that 30said nutritional additive (7, 7', 7") comprises problotics .
16. A method for mixing a nutrition (13) and a nutritional additive (7, 7', 7") in an at least 35 partially
deformable feeding device (1, 1', 1"), the method being characterized by the following steps: 1)
sucking at a suctidn portiore (3353 hof thevfeedingldevice (1, 1,) 1"y ahereimthetnutetign ¢1i3) is
sucked through an Inlet (4,4 pefan IlelAQpostian: (2, 2', 2") Into the feeding device (1, ', 1), 11)
passing of the nutgi- gl drosgl a flowwpath (P, P', P"), confined by the Inner surface (6, 6,

the feeding device (1, 1’, 1’’) is made of a flexible
5 material, preferably a flexible polymeric material,
more preferably silicon.

12. A feeding apparatus (10) comprising:
a container (11) having an outlet (12), and
10 a feeding device (1, 1’7, 1’'’") according to any of the
preceding claims, the feeding device (1, 1’', 1’'7)
being mounted on the outlet (12) of the container
with its inlet portion (2, 2', 2'').

15 13. The feeding apparatus according to claim 12,
characterized in that
the feeding apparatus (10) further comprises a fixing
means (14) for removably linking the feeding device
(1, 1, 1’") to the container (11).

20
14. The feeding apparatus according to claim 13,
characterized in that
the fixing means (14) is an adaptation ring with a
closure mechanism or a screw thread.
25
15. The feeding apparatus (10) or the feeding device
(L, 1', 1'"'") according to any of the preceding claims
characterized in that
30 said nutritional additive (7, 7' , 7'') comprises
probiotics
16. A method for mixing a nutrition (13) and a
nutritional additive (7, 7', 7'’) in an at least
35 partially deformable feeding device (1, 1’, 1'7),
the method being characterized by the following steps:
i) sucking at a suction portion (3, 3’, 3’’) of the
feeding device (1, 1’7, 1'"), wherein the nutrition
(13) is sucked through an inlet (4, 4’) of an inlet
40 portion (2, 2', 2’’) into the feeding device (1,

1/’ 1//)’
ii) passing of the nutrition (13) through a flow path
(p, P, P'"’), confined by the inner surface (6, 6,



35 6") of the feeding device (1, 1', 1"), towards the suction portion (3, 3', 3"), 111) mechanical
segregation of the nutritional additive (7, 7', 7") being adla red to the flow path 5confining Inner surface
(6. 6', 6") of the feeding device (1, 1', 1") by deformation ot the feeding device (1, 1', 1"), iv) blending of
the nutrition (13) and the nutritional additive (7, 7', 7"), 10v) dispensing of the nutrition (13) with the
nutritional additive (7, 7', 7") out of at least one opening (5, 5', 5") in the suction portion (3, 3', 3") of the
feeding device (1, 1', 1"). 1517. A method for enclosing a non-homogeneous solution of a nutritional
additive (7) in a viscous or liquid carrier within a feeding device (1) according to claims 1 to 11 or
dispensing container pravided with tsaid feedinghdevies (De thelmethigd 20c¢omprising thies steps of
filling the non-homogenegus seldtianin &eserveir ekthesfegdimgrdevice (1) or dispensing container
being connected to thg feeding-device (1) having:an qutlst (5),25+6lasing the,outiet (). by, means of
exte_r_nally prowdeql seallpg mgar)s,jpluggglegitg?%%% @ prt%oeccg%cayx ggdlfggec%tlng the nutritional
addmve(7%opposneu)%%g¥§u%¥goq£%ggﬁsug %éggggngx}'6") of the feeding

device (1, 1’7, 1'’) by deformation of the feeding

device (1, 1', 1'"),

iv) blending of the nutrition (13) and the nutritional
additive (7, 77, 7'"),
10 v) dispensing of the nutrition (13) with the nutritional

additive (7, 7', 7’’) out of at least one opening

(5, 5/, 5'') in the suction portion (3, 3’, 3'’) of

the feeding device (1, 17, 177).

15 17. A method for enclosing a non-homogeneous solution
of a nutritional additive (7) in a viscous or
liquid carrier within a feeding device (1)
according to claims 1 to 11 or dispensing container
provided with said feeding device (1), the method
20 comprising the steps of
- filling the non-homogeneous solution in a reservoir of
the feeding device (1) or dispensing container
being connected to the feeding device (1) having an
outlet (5),
25 - closing the outlet (5) by means of externally provided
sealing means,
- plugging the outlet (5) by specifically sedimenting
the nutritional additive (7) opposite to an inlet
portion (2) of the feeding device (1).
30

18. The method according to claim 17,
wherein the plugging of the outlet (5) is obtained by a
centrifugation of the feeding device (1) or the
dispensing container provided with said feeding
35 device (1).

19. The method according to claim 17,
wherein plugging of the outlet (5) is obtained by
arranging the feeding device (1) with the outlet
40 (5) facing downwards in an external support
packaging having external sealing means designed to



30 18. The method according to claim 17, wherein the plugging of the outlet (5) is obtained by a
centrifugation of the feeding device (1) or the dispensing3%ontainer provided with said feeding 35device
(1). 19. The method according to claim 17, wherein plugging of the outlet (5) is obtained by arranging
the feeding device (1) with the outlet 40(5) facing downwards in an external support packaging having
external sealing means designed to 36 seal the outlet (5) during the sedimentation process. 20. The
method according to any of claims 16 to 19, 5 wherein the dispensing container (11) provided with the
feeding device (1) forms the feeding apparatus (10) according to claims 11 to 15. 21. The method
according to any of claimed6 ta2€, d0wherein Saiddittitionaltaeditvei(de 7' ) icomprises probiotics .

process.

20. The method according to any of claims 16 to 19,
5 wherein the dispensing container (11) provided with the
feeding device (1) forms the feeding apparatus (10)
according to claims 11 to 15.

21. The method according to any of claims 16 to 20,
10 wherein said nutritional additive (7, 7', 7'")
comprises probiotics



