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of WD 97/37636) reaching the user's nouth is dependent on the

power of the user. In the first WD 2012/048914PCT/ EP2011/ 0587

Background

Straws or nipples, a part of which coming into contact with
the user’s mouth being impregnated or absorbed with 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 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 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-permeable surface may occur before use. Hence, it is
difficult to determine the required amount of the antibody

and additive.

In addition, the amount of the additives (like antibodies in
the case of WO 97/37636) reaching the user’s mouth is

dependent on the suction power of the user. In the first
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nonths or years of their life, infant's suction power strongly increases
and, in addition, all babies of the sane age al so have different suction
powers. TWenefxueqist he dosage of the additive cannot bePcEmPaiinioys7se
determ ned and, since in 5 nost cases not all the additive will be renoved
fromthe nipple, there will be a loss of additive, while in turn a bulk
delivery of the additive still occurs. US 6,203,566 Bl shows a pacifying or
f eedi ng camvBh LRI Y O @are iactluae ,nuutfpitece sand iarc@erepi ece for
attaching the dummy to a feeding bottle. The actual nouthpiece conprises a
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conpar ablnyi pTR!,| tMdte rEspetie to ithe tabletdita veg 20iirsant edirMor eover,
there are just provided little holes for the agent to be delivered into the
mout h as P ke 1A 1t VoF vdicss A1 13611 teresisdn 1dr 438 4di-si nt egr at i on.
Interaction with saliva or nutrition is thus negligible and the suction
power is inportant for the release rate of the dosage and the 25 duration
of the rélsedse.03THe GrBas evtovisn\ee maicdrf vhiasy keerf eachingy ethnimy \dogw rafs itrlge

above-nenti oned drawbacks, and an object thereof_is tq inprove.the dilution
o B B b i B B R T S ey e 36 ATt body. of

a user imuansafe, Laveand efdfdienttiayctlRer eiduk rpireed dafp A deviLce
enabling and pronoting the absorption of a probiotics thru a suckling
devi ce. PWOCE) B4 81 4PCHIERPIOLL MEE8756 13 trhérce Nied ca imeddief grougiiclv fdevi ce

where th t a)..th r i-ti.on Kl t: t devi ce
and (b) %h%%p%fg%eg?{ece(noctg&r ECQI% %S%%%S%%D%E%%lag hzjhl% imgqué:% eed f g%%a
devi ce t hatsgarcanticesnddhe raor riectf cddosage iofsdria qor alfi et ited land cabsor pti on by

t he user. There is a need to manufacture said device in a safe, sinple

10 add cOSNPEFFLiICMCRER UHe SHECE 1% G héTaccoirdlicshéd By mBarid of t he
i ndependenfe&! aigms nskhe dependents &lai mrrdvaniiagequs|iy study funthen the
central idea of the invention.
an orifice being narrow as compared to the tablet. It is thus
difficult to provide the dummy with the active agent as the
orifice is comparably small with respect to the tablet to be
20 inserted. Moreover, there are just provided little holes for
the agent to be delivered into the mouth as a result of
dissolution, erosion or its disintegration. Interaction with
saliva or nutrition is thus negligible and the suction power

is important for the release rate of the dosage and the

25 duration of the release.

The present invention has been achieved in view of the above-

mentioned drawbacks, and an object thereof is to improve the

dilution of a probiotic deposit from the nipple directly to
30 the mouth or body of a user in a safe, easy and efficient

way.

There is a need for a device enabling and promoting the

absorption of a probiotics thru a suckling device.



15 Summary of the invention According to an aspect of the invention, there
i's prOV|ded a suction device conprising a suction portion to be sucked by a
user's nowOho12llagd1duct i on device is characterized in t haCTaP2@nobs76éi cs are
adhered to and/or imobilized on the outer surface of the suction device
such that the probiotics are segregated3fromthe outer surface by external
factors when the suction device is sucked. 25 Detailled description of the
invention By neans of the above described feature, the probiotics are

pur posel y | ocated (adhered, inmobilized, |inked) by

manuf act GFESorict e st TR IR WRVdlrS $histe d’éﬁc@&m&fctth@%das?u&heon of

the user  aytdculandas 4ihe QUILI-ISWS age ofr the SUGHLIQN PEJ tign.cHdence, a
segregation of the probiotics during a suction process can be securely

acconpl i shed iaid a e cabsoript ivere Wfs awprtdbi otics thru a suckling device is

t hus achieved. As the probiotics are |ocated on an outer surface WO

2012/ 048914PCT/ EP2011/ 058756 4 of the suction device, particularly on an
outer surfrage afs & skeld A Per tddi.caa et demvwale ¢y ked neg=ee due
to, e.g., nechanical segregation, dilution and the like, as the problotlcs
are adheradd 1 iTREHIATAEd AN #06GiRGH Akhitsh Gh€ 515831 uenced by the user's
suction activity by neans of deformation, friction and/or interaction with
saliva or nutrition. For a proper segregation the probiotics can be adhered
to 10 andlherrd nobi Inezed tan ntare: feutterr es wefial eleofi dehe ns uc tsadre , devimgd esuch

t hat he pr blotlcs regﬁgghanlcally segregated fromthe outer surface when
the dge difeti on devi ce and/or segregat ed by dissol ution
with mater conponents or enzymes of the user's saliva or a nutrition.
Alternatively or 15 additionally, in case the suction device is preferably

at | east T t9Ral99E def dravdls! . Ccasyetldrsatsidy bat Mesdst Qﬁwéhﬁje{ﬁd@?%&qfiton of
the S”Ct'é¥£ %V'%ﬁma?%%%éﬁ&gﬁ OkhﬁgﬂﬁﬁQmﬁﬁagﬁﬂfﬁﬁﬂﬂ_he i rfdﬂ?ﬂ@?'thﬁﬁd on

t he outer ace of € suction device su |ot|cs are
nechanlcwdq¢ﬁ$MDegﬁied'&mdﬁumnddnidnuer surface when the suction device
i's degorned.

Summary of the invention

According to an aspect of the invention, there is provided a
suction device comprising a suction portion to be sucked by a
user’s mouth. The suction device is characterized in that

20 probiotics are adhered to and/or immobilized on the outer
surface of the suction device such that the probiotics are
segregated from the outer surface by external factors when

the suction device is sucked.

25

Detailled description of the invention

By means of the above described feature, the probiotics are
purposely located (adhered, immobilized, linked) by the
manufacturer/producer at a place which is influenced by the
30 suction of the user, particularly the outer surface of the
suction portion. Hence, a segregation of the probiotics
during a suction process can be securely accomplished and the
absorption of a probiotics thru a suckling device is thus

achieved. As the probiotics are located on an outer surface



The probiotics can thus directly be released in the user's nouth by the
sucking action of the user, which leads to a deformation of the suction
devi ce bywoeareg4sdfiawhi ch the 25 probiotics fall off or PrerERs@fisgset he
outer surface and/or by (frictional) interaction with the users nouth

encl osi ng the suction device and/or the*user's saliva wherein its enzymes
and/ or water conponents cause dilution of the probiotics directly in the
user's nmout khdHenee,i drhelessuppl,y efrt3@dlke 1pr abi et esyt parsdurcdcar lof the
anount of which, is not (only) dependent on the suction power of the user
si nce t hét & §9a Hihie Bal ancEBeticert THe Hdied] &Y ifmmBiad 2315 &frof the
momo“%ﬁﬂy%&%ﬁﬂ%ﬁ%éw&%@dﬁt&ﬂﬁ%&ﬂ%@ﬁﬂ&@ﬂ%’g@ﬁ%'”yto
be rel eased upon nmechani cal novement by WO 2012/ 048914PCT/ EP2011/ 058756 5
sucki ng (dwé itad itdre adef erdietrieoh cof inhwlsiddtzesh ided cecamdy orhitdie idi r ect
rrechagi calnfilnt er a%fi on .\ i th thre user_.s nout hc)., .tthebi nt er artlcti Qn with the

sal i va (6T nd%%f??o%?’ané?é?*%hg tet éfﬁ%ﬁ%éf“?bﬁ’e%hnﬁ?b? The probi otics

t hus complegtoaing tfiadd, rafdtieh tdhel mwad 11 naged/aert iare wdidnutsed ikys the saliva (or
nutrition) directly in the user's nouth when the suction device is sucked
and sal i V&Yt itrition) is thus getting into contact with the probiotics.
The dosage of the probiotics can be exactly determned, e.g. to a
controlled 10 nonodose, thus allowing to precisely insure a safe and

ef fi ci entf'cdosage agfe it lves gpregiaitatare & han ¢ radrsigrtptasorc doy Meherdiigered rtcconpari son
W th bul k. deli.very .thereof. In case the suction ice or .at |east the
suct 1B B ion 10 oR MRS et 10 oo S aroHabis. S TorbBICTRIoES,
when bei ngpl aced idhes yrdbdefadmblie RRIGHLN fl Ihhe a0 dewEe tHe €.
the suction portion, is securely segregated or released fromthe outer
surface ¢futcie SUEEN "WEN ¢S IUREE ' tsh@3Egy edatkicortiss pradnvtedl it Gehe
respecti f.or i fit ti - hC t i ng
action m%?%ﬁg?ﬁ a lkeaégx%égﬁfggﬁﬁgh Jé?hgﬁﬁEE§?&$%sg%ﬁﬁ%?F%§f§gﬁkapplying
t he probieotdyes: sdeposiltd arseor! < e lauteerors wr frage iofi drhe 2ASuetrinet ideiyc e ror
teat or pacjfier, the 25 saliva of the user, while having the suction

devi ¢8 i AT HEFHH,Y witid QQﬁﬁn§?q|ﬁ¥QﬁHQHiQﬁY%ﬂet%ﬁaﬂf s directly in
the nouthand exerdisiitys kenehitial, efifeatt .oy eavealsa Ny diecatidig drhe

probi otics deposit on an outside of the suction device, 10%to 80% of the
sucti on devitderswif dde iss1adowver e V3T hathenidotge tigtsercam ehe dsereds

mout h, t Q%S a‘%op otrt e:er %qaini ¢ Iorl(aftflrlecto Q:fert r.éeurrf_%lceeaso itsheacsc% 1|oir15hed'

Mor eover, the segregation o he pré%io i€s Wworks in ependeﬁ% romt he
conposi t idaviidsisdea ottt [haMpenia ddais prrey inteth 2011 o 106t tdeeyresyatsed.
However, a (liquid) nutrition can also pronote the
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when entering the user's nouth and getting into contact with the probiotics

on the outer surface of the suction device. Additionally, the
The probiotics can thus directly be released in the user’s

mouth by the sucking action of the user, which leads to a
deformation of the suction device by means of which the

25 probiotics fall off or release from the outer surface and/or
by (frictional) interaction with the users mouth enclosing
the suction device and/or the user’s saliva wherein its
enzymes and/or water components cause dilution of the
probiotics directly in the user’s mouth. Hence, the supply of

30 the probiotics, particularly the amount of which, is not
(only) dependent on the suction power of the user since there
is a fine balance between the adhesion/immobilization of the
probiotics to/on the outer surface of the suction device and

the ability to be released upon mechanical movement by



suction device can be easily manufactured by spraying or 5 dipping it or at
| east its suction portion into a solution of probiotics (and a matrix).

Pr ef er ablwo 20tee048atter surface of the suction device is Pcedrediss7énabl e
adhesi on of the probiotics. Thereby, the 10 probiotics can be easier
adhered to or immobilized on the outer Surface. The surface treatnent can
be done by roughening the surface. Such treatnent can al so include the
coati ng wiudximgf edual teomprd siaty ratmtdidry ccompeneanic tand! aleva ceardeiidr at e
conponent_and/.or a proteinaceous conponent. 15 Preferably, the probiotics

are m xed i tH & SulSIARcCe Fdr PGt ™ He TAdiesi oS S matitirzdti%n of

the mx t;6/Qdhe QULERISWHACS 19f, 4 he Suctd.an ideyi ce And/ amenhancing its
stability. The substance can be a matrix, preferably 20 conprising an oil

(e.g. corieainsinag uMeET) ,fean seqawipslicon,Thee gredolorotiane ardysorc ol edenipr ifsd 1
car bohydr S ,or_.can bas on or ri.ved.from carbahydrates. The
subst gnceoafzjf‘r3 Onfwca)ttrhlex ‘“7cazti)[(r31l flnsog%cror%prrel sdglelﬁrtoet eibﬁ/acgloeussatr;a\yr i Q 's or prot eins.

The substraned,tierg. dideddilly dm Wik ARigH % n@ipst alldrzescatsua 2t enper at ure
above roomtenperature (e.g. 40 degrees Celsius, preferably bel ow body

t enper at W)L Cnd § SUHES! 819 ot PooiATt eeriatinre. Heridels (% 556bi ot i cs
can be easidy appldad fid e oubel rface ol %%ag%égteddfot@ﬁl%ev' ce wth a

fluid matrix as a m cover which, after being ap ereto, cools 30
down and rgetsi cgoldsd,carhis iemastyillyi Zenig rinhiengor,ols .ot .1 ¢ ian ddme mydtlrddk. The
probiqtics can thus be securel dhered to .the outer surface of the suction
Hevi A8 a1 Z8 Craraano N6t GOVar.oy SUEen of e AWSer (e. g.
baby) , t ke rshape ofadheyesuat itor davdGetiRowdedddat ditod Hydefer rrkle, s
WD 2012/ 048914PCT/ EP2011/ 058756 7 nodified and due to this, the

mat ri x- afd- PIOFBIcETISES MUTh Iir @aks aied vadys teffradfe outer surface directly
into the user's nouth. Mreover, the probiotics are imobilized in the

matri x which preferably rel eases the probiotics upon 5 interaction with the
sal i va ofirt hedsabyhe espedical Idevihe enzyted earxd/ arthet peiotdticer poonpementts i n
the saliva. Said enzypes praonote the dissolution of the substance .or matrix
by brSaki i et it et rce T Tt 1116, FTee e 10 eis
at | east pafddalily end esad Muike diseri'ch Mutdhe a&ulQ iSRCWL if@l ease of the
probiotics can be acconplished by nechanical segregation as well. Moreover,
In a caséhien sanitalen e isert s Warmavoiwtlly ewdiosesahe sucticoredevied or a
marn]nUt@ﬂg(Hheé%fé%%fé&?(ﬂ?%ﬂkgsuction device since the segregation
is promoted by the respective deformation of the suction
20 device caused by the sucking action which in any case occurs

when being used.

To summarize, by applying the probiotics deposition on the
outer surface of the suction device or teat or pacifier, the
25 saliva of the user, while having the suction device in the
mouth, will insure the dilution of the probiotics directly in
the mouth and exerts its beneficial effect. Moreover, by
locating the probiotics deposit on an outside of the suction
device, 10% to 80% of the suction device surface is covered
30 that will be later in the user’s mouth, thus a better
mechanical effect of the release is accomplished. Moreover,
the segregation of the probiotics works independent from the
composition inside a bottle when a teat provided on a bottle

is used. However, a (liquid) nutrition can also promote the



15 will solubilize by neans of the body tenperature or the nutrition
passing the teat thus heating the suction device. Therefore, the body

and/ or t hworwtri4g41en shoul d have a tenperature above theCtmpaaialos§7zé ng
tenperature of the matrix-and-probiotics film The probiotics can thus be
easi |y 20 displaced by the body tenperafure or nutrition due to its
tenperature and nechani cal segregation. In addition or alternative to the

t enper at urig,uttilve roefl ease-ahidiidey af (dre amatatdrd fr emdrhersianfiace wofe t he
suction device 25 can al so be attained or enhanced by the pH and/or the

sal i ni ty YT e O35 206 A< 1At ritb%rr S R bal RF B Ed tRe nout h

and gets dyif QG aGl- I dhe Hr ebi Qi gs R ithe uer isirfage o d he
suction device. In other words, the segregation of the probiotics can be
enhanced sy tgidrheteva (@0 cdirs $6l |@ason yofmatrhve qurtotyiest itas sadivomaopfort he
protective matrix . (e.g. .oil trix or wax matrix), ar_.a specific

i nter gcti olr?pllr?gpalrtt iocrglaé:r lce % tlitosnssusct}clt?naéjoprl—ttl&fn tHE %S4l I8 alué:rlorl of
nutritiopadolc@maesd tienrl enhanciing .segregati on by acting on the protective
matri x, and al so by nechani cal segregation via friction or WO

2012/ 048914PCT/ EP2011/ 058756 8 deformation of the suction device or at

| east the sycti-on Jportion when G dNGFHCHIAN POTd AR he suct i on

devi ce. The segregation of the probiotics can us be enhanced by the
cont act, tdwateg suclkinatg,e efdhtdse arutafi tihen & cdmc ttiles .privlsretayes taed/ or sai d

subst ance and/qr. sai d trix. .In case of teat .as the .sucfion device, the
cont At 6 e Tt oI B8 HEIRFSHTH GRSI o Gt BT THA S G& 4 t he

probi ot i Gs:tRGC WS fidt el NerHes efu s dUtH da nidtsurers afee dhepngser vation for
the probiotics when they are not stable in presence of the conposition, and

to enabl &1 Edmcadtiong it agser '3 Ao (tite AtERpeT 20 @ Witvert rlotsicotihes may be
| nst abl e%ﬁ%ﬁ%ﬁf\ﬁt lhg‘tfﬂ(?vceelryiam %%{Eﬁles%% aLurs l%gtogn?aggl%rmo%r}d/%r} It he

bottle. eposition properties of Iotics can be easily
det er m nech vt vadjaust ednrponearty iangl Adre sbal raneed reetewern dompolidntzat i on of
the probiotics in the matrix, the stickiness of said matrix to the outer
wal | £20f the suction 20 device, and the ability of the matrix to be

di spl acedb yrdihg 1sal inva @1@!&1501;&% iddecomiandy ari by o hepmchan gl ef fect of

the suction process, i.e., deformation or friction or the |ike. The
mechani calr caned frlcuitdhe mcrescitarons” dmatsie ltilve i afeltdgs eviof tcWen the

probi otics,, hence correct dosage can, be 25 easie better. . determ ned
and thus a tseorr %eu(f%ycet k?efeacsheer .Sug‘:{e er a %‘S}C%Draen%f/ﬁ% © qncﬁrngf elrta ly nore

t han 25%staneflarmahl yrowreeddram &0 %arpref er atity imgr eddtanrat3% preferably
nore than 90% of the outer surface of said suction 30 device is covered by
sai d 2Br ol5i¥H S 1aR /A8y SSdbstCarivce Saideam gt MOL) Hee EMUlive Buctd G ldevi ce

is covered ‘Matx_h S 4 Prob) %nﬁﬁi@%ﬁ@&ﬁ/dﬂ&@é %and it he mye ofd he
outer surface is covered the better the di'ssolution as the area of contact
with thecnbukhngdrﬁﬁpm;mqygqhydrates. The substance or matrix can

also comprise proteinaceous materials or proteins. The
substance, e.g., an o0il or wax matrix, crystallizes at a

25 temperature above room temperature (e.g. 40 degrees Celsius,
preferably below body temperature) and is thus solid at room
temperature. Hence, the probiotics can be easily applied to
the outer surface of the suction device with a fluid matrix
as a film cover which, after being applied thereto, cools

30 down and gets solid, thus immobilizing the probiotics in the
matrix. The probiotics can thus be securely adhered to the
outer surface of the suction device and immobilized thereon.
Moreover, by suction of the user (e.g. baby), the shape of

the suction device, provided that it is deformable, is



WO 2012/ 048914PCT/ EP2011/ 058756 9 Preferably, the suction device is made of
a flexible material, preferably a flexible polyneric material, nore

pr ef er ablwospnizmens By neans of said feature, the sucti eaToPIdA58Ta6O be
easily and econom cally produced while at the 5 sane tine |leads to a
sufficient flexibility or formability sdch that the matrix-and-probiotics
filmcan be easily segregated (i.e. broken) when the user sucks at the
sucti on deydice,ed sl prueid rgitd)e gremmealr i6f- drive garcakiicatiices fdumi ng t he
suction action. 10 The suction device can be a teat or a pacifier.

Pr ef er abl3FSaHte 2\ thidon & fifc & Hradvd Hol AW XSt et ot tihe® c&¥fpri ses an

inl et poridan hawing, amdEle f, 0 HRNEESIING NS 10N Rpd 16he SUGH QR
portion is designed for sucking the nutrition through 15 the inlet into the
sucti on devime whheheiorafveraduct it eporas orvec mpliisds cat Uredast one openi ng
for dispensing the sucked nutrjti.on, rein _an outer surface of the

sucti (%n dé\ |ec1%cctolr?fn| rVelléE%a hleovxsl"jplzi’[vt"f1 fo\(l)gr1 Te bﬁ%iyr’i telsc?ne.Cl@yllr?%gcr?se of such an
ar r angenmeMzynes.andy Gaséid he tsuctdoabarvice iirs the2Gd1eedi .ngdient ,

nutrition flows through the suction device into the user's nouth. In case

t he pr obieéﬁyﬁsarpéfoﬁtﬂ%@r édta LGS Ilmtetin iced e SRS teicEr SurPdde %o he

SuCti 0N GEVI08 Y 1A NIBL ik o A JALMILIY 19N DAYIG. & Lenpenal wig above the

crystallizing tenperature of t mat r i x- and- probiotics film 25 can
sol ubi | i zetfeearaty iaX byeasramrs: ofi alley mutalidseoh pasdiengstehe & eatutthhus:

heating the suction device. ,The prabiatics can thus be easily.displaced by
the It riTAOHT CUE 1L T0 § 1 SHFerattre A eratiy A5 BP addi oal |y, the
nutritiomeGanmlsa etgledda disels ssdmuth and can get into contact with the
30 adhered (and i mmobilized) probiotics to dilute themfromthe outer

surface of the suction device when being sucked by a user. WO
2012/ 048914RCT/ EP2011/ 058756 .10 The,,sugti devi ce can pr.ef erabl e
encl osed%{jon egl;(]/per dt ect iavgé%ss%eﬁ , W}hgc p%oteeg%eve ésﬁ%l | pre ter%tgllac;i%ee%ng
ai r - ti ghttrendiuart isubstecantdealdry a0xpgeneuttrghti cand/sorf ewigt ethet inghtr,ixt 0 i sol at e
said _sucti, devli e _and protect the probiotjcs from5 degradati on. The
pr ot &2t i VE Shelal Priererably st ies Man UM IR 1256t %4 polSyneri ¢
material Qft 3 dhiddnls & eoicnatdan trher eRfa Aceordidng ta ;anptdher; @spect  of
the invention, there is 10 provided a feeding apparatus conprising: a
cont ai nerThsagifriage, the body and/or the nutrition should have a

temperature above the crystallizing temperature of the

matrix-and-probiotics film. The probiotics can thus be easily

20 displaced by the body temperature or nutrition due to its

temperature and mechanical segregation.

In addition or alternative to the temperature, the release-
ability of the matrix from the surface of the suction device
25 can also be attained or enhanced by the pH and/or the
salinity of the saliva or the nutrition which has already
entered the mouth and gets into contact with the probiotics
on the outer surface of the suction device. In other words,
the segregation of the probiotics can be enhanced by either a
30 dissolution of the probiotics and/or of the protective matrix
(e.g. 0il matrix or wax matrix), or a specific interaction in
particular conditions such as pH of the saliva or nutritional
composition enhancing segregation by acting on the protective

matrix, and also by mechanical segregation via friction or



an outlet, and a suction device according to the suction device described
above. The suction device is nounted on the outlet of the container with
its inletwpantasel4aHence, the suction device can be use@CirEPa01aOssT6N| Y
known apparatus as, 15 for exanple, a baby bottle which can al so be used
for feeding animals or the like. Preferfbly, the feeding apparatus further
conprises a fixing neans for renovably linking the suction device to the 20
cont ai nerde fEhensaftiixiong freanrs cart ke arvadaptcat izan Idayy wHeh saaaiesur e
mechani smor a screw thread. Hence, the suction device can be easily

appl i ed FOHEAPTY &Ted YTomd H&Cappartatdls Po3s i tHert e atiitdSr advant ages

and obj ecis;10fe t Re P ddventdon now,dcore apparent, fond he skill ed
person when readi ng the follow ng detailed description of enbodi nents of

t he pr esemhanmeshtdyorthavvem tteaki ngluim oo juakdtiinen Wit khehevdtimguries: of t he
encl osed drawi,ngs. 3Q Fi.g. 1sh a f.irst .enbodi ment, of a sugctiaqn .devi ce.
W bo3a) Gsh LIRS i Tan o Ye i MufIRet Rl O A8 Se

conprising a third enbodi nent of a suction device. 5Fig. 4shows a fourth
enbodi ment of a suction device. Figures 1 to 3 showa first to a third

enbodi merft? 6258 SUctd 61 Adevicc & 1F0,S 0,1 B0 HEESIdi At ¢ F e Gentiten 10
accor di NG MILR I SUAOR ABMILE MY A0 R0 de 2l Teeding) teat

Figure 4 shows a fourth enbodi ment of a suction vice 1 according to the
i nvent i opradtoartdiary daruds chn tthhe suetn’en mdemilcecdl dirsuarepaciffa er. 15 Wth

res t toall the figures.1 to 4 .according tg.the first to fourth
LD e SR A SRSt e 5 n Wik F st Yot AR Bt i on 3
13, 23, 33 dehe grcked prpdisari ch,MHD . colke I itor e thngdl @t 20, 30

can at |least be partially deformable, preferably at |east the suction 20
portion 3iser3 s 2putdy GegRgefediifEb "eeramd oa e sty 6 amptabled at

the relatively higher temperature of the composition in the
bottle.
15
Hence, the deposition properties of the probiotics can be
easily determined and adjusted by varying the balance between
immobilization of the probiotics in the matrix, the
stickiness of said matrix to the outer walls of the suction
20 device, and the ability of the matrix to be displaced by the
saliva and/or nutrition and/or by the mechanical effect of
the suction process, i.e., deformation or friction or the
like. The mechanical and fluid interactions enable the full
release of the probiotics, hence a correct dosage can be

25 easier and better determined and thus absorbed by the user.

Preferably more than 10%, preferably more than 25%,
preferably more than 50%, preferably more than 75%,
preferably more than 90% of the outer surface of said suction
30 device is covered by said probiotics and/or substance and/or
matrix. Hence, the suction device is covered with said
probiotics/ substance/ matrix and the more of the outer
surface is covered the better the dissolution as the area of

contact with the mouth is thus larger.



known material for suction devices, preferably a flexible material, nore
preferably a flexible polynmeric material, further preferably silicon.
However, wbeosuasdien portion can al so be made of an undetCompailiessvas eri al .
25 According to the invention, probiotics 7, 17, 27, 37 are adhered to an
outer surface 6, 16, 26, 36 of the suctfon device 1, 10, 20, 30. Therefore,
the probiotics 7, 17, 27, 37 are purposely applied to said outer surface 6,
16, 26, 36.cf30dPrighi athec st i@TOganicsITe sanadd erfo-=orfgandiisiiz: whi ch
beneficially affect a host by inproving its intestinal nicrobial bal ance.
Accor di ngatE 47 ¢ FHSRIRP 180 Sptid @ *deritniRtd Lo Syt FASRHO2 lpr 85156t i cs are:
"Live m ¢y,001gaj1sms, | WA 2012/,04891APCH ER2011/.058756 12 ki ch jwhen

adm ni stered i n adequate amounts confer a health benefit on the host”. In
gener al , dervolyicotdag fisc ree-sorlgarirshes qeroduce: ldng aviccivasidd svhsiueh ads thact i ¢
acid gnd a%gticngcid i%h inhi@ , orrjnghpen%p the gro Q~a@gﬁQ%

met abdl i SIA'6f & peatlt'ueée1 eni ¢ Badteri'a 'Such 'as™d ols]’[lr i¥diim p())ermfar |lngler¥s and
Hel i cobactigih mHa07 itHan e iixHest-pialbitotacds  fGans eguemd yagarabi oti c
bacteria are believed to be useful in the treatnment and prevention of

condi t i orf$ TEIEEE byl lp&-hSgerice batrser itde PftthémChsr 6 dthie suction
M Cr o- or gani;SNE  ahe hel.ieyed 10 t'Héh&@g{ovjaq t1e Growhang sact I iy, of

put refyi ng bacteria and hence the production of toxic am ne conpounds. It
i s al so béld ewed itdmatacgrighi.oti ¢ bacteria activate the i mune function of
t he st. Exanpl es of suitable probiotic mcro-organisns include yeasts 15
such "as Saccharonyces, Debaronyces, Candida, Pichia and Torul opsis, noulds

such as Aspergiddius, dRRiizepusin Micor .tcand feni gddiiumand rkrad-onsi,s and
bacteria such as the genera Bifidobacterium Bacteroides, Costridium
Fusobact éficuru avelars sseocsudia Préopgicdiivadicer wnd Strditedc ey, 123 an

Ent er ocoggus,, LAGLOGACGUS,; S apul0cacqys. ReRLas epacacaus, Bagl Lhus,

Pedi ococcus, tl\/l crococcus, L uconost oc, ssella, “Aerococcus, nococcus
and Lact chadiildnugor$peci fiisc dexanplees fofr suidkabloe toreobivatric imine rebrrargdni sns
are: Saccharomyces cerevi seae, Bacil] us Coag;fjﬂl ans, Bgci | lus licheniforms,

25 Bdci | 1€ subSl i€t B i SHEtErt iR BT d 0t 1S iA SO i nfanti s,

Bi fi dobagierdiyn | QR@IMsdENtar 06RGaUS, faegidimn Friar ecegeisfiarcaldes, _
Lact obaci | | us aci dophi |l us, Lactobacillus alinmentarius, Lactobacillus casei
subsp. caseiked acttebdcidn,ug’heasain Shi rott®r 1sadticlsgcidil ddecwucaties, 30

Lact Obac!c%ﬁlvl'llsced%lo%rﬂ%ig%_ S4asp, J1actis, . Lagt %%accr‘i'ﬂ;'io%c? lBlé\/.S n{e%rn%' us, -
Lact obacil1'us gasseri, Lactobaci'llus "hel veti cus, Lact obaci I'lus ") ohnsoni i,
Lact obacidudrs areutretdangdragtgbacid.l us: rdwamnasius sdactebaivilas i@k,
Lactgbaci | | us sake, Lactococcus lactis, M crococcus vari ansa, Pedi ococcus
acid@pacﬁqﬁQ1ng teat, nutrition flows through the suction device into
the user’s mouth. In case the probiotics are adhered to or
immobilized on the outer surface of the suction device by a
matrix, a warm nutrition having a temperature above the
crystallizing temperature of the matrix-and-probiotics film
25 can solubilize the matrix by means of the nutrition passing
the teat thus heating the suction device. The probiotics can
thus be easily displaced by the nutrition due to its
temperature. Alternatively or additionally, the nutrition can
also enter the user’s mouth and can get into contact with the
30 adhered (and immobilized) probiotics to dilute them from the

outer surface of the suction device when being sucked by a

user.



WO 2012/ 048914PCT/ EP2011/ 058756 13 Pedi ococcus pentosaceus, Pedi ococcus 25
acidilactici, Pediococcus hal ophilus, Streptococcusfaecalis, Streptococcus
t her nophiwo2012848ghy| ococcus carnosus, and Staphyl ococcRrsTRPR@3058756 The
probi otic bacteria may be used live, inactivated or dead or even be present
as fragments such as DNA or cell wall ntterials. In other words, the
quantity of bacteria which the fornula contains is expressed in terns of

t he equi vraleentuctQ ceoldary deoraam g refidrsadfy bhactegrdla dad déspec tdnee caft iwhket her
they are, all or partly, live, inactivated, dead aor fragmented. The

pr obi ot i adreriia BAFEI vy e lanPUsdQnadlaciRe s e 4 1gnt and/or

Bi fi dobact gyda With 185takldshed iRRQbield 6 13, char acterd sti£s.solhe orobiotic
of the invention may "be any probiotic bacteria or probiotic mcroorgani sm
t hat havedieesuort ican dey igre ginvhtrewh tfaduridie extokacttadsorf ool ated in m |k

upon excretion, .preferably in human breast mlk. itabl e probiotic lactic
Bl B T ] e D T B ) &

inter aliaddiomnvaldia Q¢ of ddinhand dindeledike torade Amark JxGg Lactobaci | | us
rhammosus CGMCC 1. 3724, Lactobacillus reuteri ATCC 55730 and Lactobacillus

reuteri DOSWCE?FI8 Gbtaistaslfe from Biogai a, Lactobacillus fermentum VR 003

and Lact obacillus paracasei 25 CNCM 1-2116, Lactobacillus johnsonii CNCM

1- 1225, Lactobacillus Hel veti cas CNCM 1-4095, Bifidobacterium breve CNCM

1- 3865, Biddcdubact éra umdtdrrgumsENCM D-R2618. iSuicrathloe ,pridimet iic

Bi fi\/tc){ bact eri.aqsgt raid%s j.ncl ude 30 Bifidobacterium ] on%[ m.ATCC BAA- 999 sol d

by i n&gEMAK 1T d TSy O PRI T CPARA Suider & e ek ‘88536, the
strain ofarBidutdehacterd umdiave seld ik Banicsen nindey dike ddademark Bb- 03,
the strain of Bifidobacteriumbreve sold by Mrinaga under the trade mark

M 16V andStHessdediay isfeANet2yE2/ (489 BAMRCT/EPZEVE/ G587/ ounted on the

outlet of the container with its inlet portion. Hence, the
suction device can be used in a commonly known apparatus as,
15 for example, a baby bottle which can also be used for feeding

animals or the like.

Preferably, the feeding apparatus further comprises a fixing
means for removably linking the suction device to the

20 container. The fixing means can be an adaptation ring with a
closure mechanism or a screw thread. Hence, the suction
device can be easily applied to and removed from the

apparatus.

25 Further features, advantages and objects of the present
invention would come apparent for the skilled person when
reading the following detailed description of embodiments of
the present invention, when taking in conjunction with the
figures of the enclosed drawings.

30
Fig. 1 shows a first embodiment of a suction device.

Fig. 2 shows a second embodiment of a suction device.



14 Bifidobacterium breve sold by Institut Rosell (Lallenmand) under the
trade mark ROO70. A particularly preferred Bifidobacteriumstrain is

Bi f i dobacwenrniom4Baet i s CNCM 1- 3446 whi ch may be obt ai ne@Cirmpaoitiioss7&hri sti an
Hansen Conpany of 5 Denmark under the trade mark Bbl12. A m xture of
suitabl e probiotic lactic acid bacterialland Bifidobacteria may be used.

In the follow ng, the suction device according to figure 1 10 wll be
described in nore detail. The suction device 10 is hollow, thus defining an

inner surface_11. The inner surface 11 defines or confines a flow path P1
for nutritionF8uck thaflRUEr Pt fL6RIERA pRES ERFSUGR™ES 1EREIshetPonddevi ce

10. The suction device LQpeanpEehsesran nket pokki9p.12 and a suction
portion 13. The suction device 10 can also be at |east partially deformable

or undeformable. The inlet portion 12 can conprises an inlet 14 for
entergng 20 n%ﬁrituon mh%gwth% %cEign %%vig%e% i§ suckegioThgr%EoEe, t he
suctidn devicé f0 can b&"G¥8d%ad RS rSMIPQUS S chnS fHe -AatT FEVSM Vi a the
inlet 14 into the suction device 10 or, preferably, as a nipple, e.g. for a
baby bottle, as also described later. 25 The nutrition can be any kind of
nutrition which is eaten or drunken by the use of such a suction device 10.

Preferablpy, fhe nutrd t4 o diS 2 A31,Q4 4 Nt i N, Ry 48 Ryention s not
limted thereto. 30 The suction portion 13 conprises a suction and outl et
openi ng Eictirrt kevfigld avi,ng Cal s® reefaerridcha ¢ cashepemivegit iByr means of sai d

openi.ng 15, a user can.suck the nutrition through the inlet 14 of the inlet
porti1§n féjqorﬁd;mtgnetosﬁ”&]ic t&f@vis&gtf@.n 1561;/%04823&4 %T/lépfon/ 058756 15
The suckedcrutilid)i arean itikende dirspensed droughrsriitheapenma 15. In a
preferred enbodi nent, the opening 15 in the suction portion 13 is a valve

means beiSwg tdesi gited uch adtear din ooy tdisens Vigmdeors gedogili Mhéreby, a | oss
ot | SUCKS TS, 05 ST T T hor- st Fads LT o i i ng sai d f1ow path Pl
preferably extends fromthe inlet 14 to the opening 15. 10
15 With respect to all the figures 1 to 4 according to the first
to fourth embodiment, the suction device 1, 10, 20, 30
comprises a suction portion 3, 13, 23, 33 to be sucked by a
user’s mouth. The suction device 1, 10, 20, 30 can at least
be partially deformable, preferably at least the suction
20 portion 3, 13, 23, 33 is deformable, and can be made of any
known material for suction devices, preferably a flexible
material, more preferably a flexible polymeric material,

further preferably silicon. However, the suction portion can

also be made of an undeformable material.

25
According to the invention, probiotics 7, 17, 27, 37 are
adhered to an outer surface 6, 16, 26, 36 of the suction
device 1, 10, 20, 30. Therefore, the probiotics 7, 17, 27, 37
are purposely applied to said outer surface 6, 16, 26, 36.

30

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



The suction device 10 may al so conprises at |east a further opening (not
shown). By neans of said feature, the flow of air through said hole or
openi ng cao 2be/@sEbl ed during suction when the suction ®€TiEPe011058786 adapt ed
to a non- 15 flexible container, e.g. a glass container, or the |ike, but
may al so facilitate the sucking action ¥hen using a flexible container or
no container at all. Hence, said opening is used as an air inlet when the
suction demkﬂewhéﬂsadmﬂﬂﬁyidmmjaktadﬁqu;ﬁ@[MM&MH&f(ﬂﬂﬂpﬁn$aMGMluﬁo At an
outer surface 16 of the suctjion device 10, i.e suction outer surface 16,

pr obi ot | &SPEE Hdr €Tadihér &S ttherdr s181cTeHe ;?r%l&tll(?s i T4 & TRR PSS y

appl i ed t0 SR YHLH ijUfacs 16,125 The suct ion device lkaccading to the
fourth enbodi ment (see figure 4) can further conprise a nouth shield 4 and

a handl e Whiagd covmonlty dmaowf liuendse ghre @rcarth 2301 ANT matedpedtstt @fhot h t he
bef or e- nent |honed en‘%od JTBNtS i L& flcr st ta”% fourt n‘%od ment it has been
descri bec?atth HIGHE probiotics ar éjspur posél y er 64 'to tHe outer
surface 6ielliG@fadthe suyatdran deviree 1hte&lrmr1eftaraam y Cﬁinde@fi,&tnttl@g the outer
surface of the suction portion 3, 13. As the probiotics

2012/ 048@@@@?@@2@@9@5@5@% bpLipress &1 fis R Inadesdar iHpAtEeated by
the manufgy r%r\/eq{a;%%c%rf %ton%nrt%'n%n el i ';Jéec@ul%%%n% 18 4547 when

usi ng the suctlon evice 1, when being i nfl uenced by the sucklng
action ofFur‘rtéleuserprdU]@tprcnmmlqm@ahlsm arre segriegatied d riomitches out er

surface 6, 16 b xt er f.actors .Suction device 10 i s,sucked.
I—|encgf(3 a grger(j%/ﬁtﬁ‘jor"f1 atctjfewthé’bl %&%r‘?}%ﬁy tlﬁﬂicgger&ast?@t 5%‘?%'@0% s can
be secur ¢JnpaceAM icthathxiAS 418 PrRties 7,114 sLQ 1a0e Jeatatrd: amaan

outer surface 6, 16 of the suction device 1, 10, particularly on an outer

surface 6 OPIic o Pertiicon I 1vede é%ﬂﬁl“&f@ Hewsdlonc &t Bas hssted due
to, e.g., nmechanical segregation, dilution and the |like, as the probiotics
7, 17 are adhered or irmmobilized in a region which 15 is influenced by the
user's suctangrieactdfvisuyl tayp Ireanhdfo tdef mﬂmtdm".rgafrrjjsmtsi dmcamﬂi/eoryeasts

|nteract| on W|th saliva or nutrition as will be descri be in detail in the

fol | d%i NG PFortSa P& TeGregatichT 1/ Srobieritsar, FiF P adhered 20
to or i”midlio%a%qson nfdhe RUILICHS W ace Bq116 0f, tRie Sietd, onpdew cernly 10

such that the probiotics 7, 17 are nechani caIIy segr egat ed from'the outer
surface GenieiHen e dFer s qrsiith ast ks tiee iguctichn adevinee JENEIR: and/ or

segr egat e fy, di.s50lutj,on i L MALET, COTRONGNLS Qr, eNAYIES.Qf, he user's

Melissococcus, Propionibacterium, Streptococcus,

20 Enterococcus, Lactococcus, Staphylococcus, Peptostrepococcus,
Bacillus, Pediococcus, Micrococcus, Leuconostoc, Weissella,
RAerococcus, Oenococcus and Lactobacillus. Specific examples
of suitable probiotic micro-organisms are: Saccharomyces
cereviseae, Bacillus coagulans, Bacillus licheniformis,

25 Bacillus subtilis, Bifidobacterium bifidum, Bifidobacterium
infantis, Bifidobacterium longum, Enterococcus faecium,
Enterococcusfaecalis, Lactobacillus acidophilus,
Lactobacillus alimentarius, Lactobacillus casei subsp. casei,
Lactobacillus casei Shirota, Lactobacillus curvatus,

30 Lactobacillus delbruckii subsp. lactis, Lactobacil- 2Q lus
farciminus, Lactobacillus gasseri, Lactobacillus helveticus,
Lactobacillus johnsonii, Lactobacillus reuteri, Lactobacillus
rhamnosus (Lactobacillus GG), Lactobacillus sake, Lactococcus

lactis, Micrococcus varians, Pediococcus acidilactici,



25 saliva or a nutrition. Alternatively or additionally, in case the
suction device 1, 10 is preferably at |east partially defornable,

pr ef er ablwoabi1dsst t he suction portion 3, 13 of the sueCrmr2adewsssss 1, 10,
the probiotics 7, 17 can be nechanicall¥ segregated fromthe outer surface
6, 16 when the 30 suction device 1, 10 1% deforned. The probiotics 7, 17
can thus directly be released in the user's nmouth by the suction of the
user, whirchlileads o perdefseromid, orrcafi ddiesuctisondeMilee tli,cil0 by means of
which the WO 2012/048914PCT/EP2011/058756 17 roblotlcs 7, 17 fall off or
rel ease fEOMATRE O &2 SIHF S /6,5 TEPHRE %ﬂp 'oﬁﬁFfﬁﬁﬂﬂﬂ%%ﬁﬁon

wi th the ygensdmuth engl3iNg e suctd.on Jevi eedl.s k@ rand/J-dhe user's
saliva wherein'its enzynes and/ or mater conponents cause ‘dilution of 5 the
probi oti ey 1BsuEl directly in the user's mouth. Hence, the supply of the
problgtlcs 7, 17, particularly the anmbunt of which, is not (only) dependent
on the suctlon power of the user since there is a flne bal ance between the
adhesi on Tofe theHIralicoHaes ehial hadyo dehei et ariveyr fiace t8,vake Dfort ke akl
suction device 1, 10 and the ability to be rel eased upon nechani_cal
nmovenment By %’@éklb@g FERFE N0 ah e TG et |Sdfr?kbfast &% et i ldéWdilde 1, 10
and/ or the.diieals MeahankGaly hkhelAction Lhe diseya S Jmul )i drhe
interaction with the saliva (or nutr|t|on andYor the tenperature, for
exanpl e. thwe fIGnprigbicatritesing, 1B/ dxpus scenpliet élepnfaaldt aftfe @fqttﬂvetl\mtﬂ

d/ di luted hy th | trit d t th
mout HOhG 1 ORI eV e OF HFG ot e cRad SRR T Vi (O e i) i s
thus gettdmg idtio LoM=aats Wi tihdd)e ipr-ehiiatdiesy, 7.debé othe degrge of. the

probi otics can be exactly 20 determned, e.g. to a controlled nonodose,
thus allowing to precisely insure a safe and efficient dosage of the

pr obi ot i d I el et s¢ the suction

devi ce 1%§fb q1east éhgﬂbgﬁgﬁ'gbnb' F%bnquq%ﬁj f%e suction device
1, 10 |sb®e3‘t@rmmbloec Hﬂfecpjmb]t@tnm wlttﬂ.k,sﬂmﬁﬁnsb@d’l@mﬂkﬂ@ﬁdd n said

def or mab portion of the uct i on devi cfeq% i.e. the sucg on portion 3,

13, é‘i qFSegitegat HréRdgded menelwwoeuwc %6,°"% of the

suctl on %e\ebcl%tll,c Jé&csaélcle the 30 seariegatian d:Riemted b die Jespect i ve
deformation of the suction device 1, 10 caused by the sucking action which

in any case agec s aahen rsgiash feend, th@I?Z/@@M@QﬁMLIS@'ﬂ/aEIQ@OILIV 088456 18
Hence, b¥1%99k%§@§33ﬂ9 p&%pj%ﬁkﬁﬁ_dep°§u£H Eﬁj %? the uter ;s surface 6,
paC|

16 of theTtsuction ev ¢ Yteat or “he ‘sal i va ]fethe user,
whi | e hayrgpitdie csuctdtan @ﬁt\ﬂd:eaadtetﬂiet rmwﬂudewﬂalcudmwleltuh;e dilution of
the 5 probiotics 7, 17 directly in the nmouth and exerts i.ts beneficial

ef fedP. NOVREGWSHS By (Cocatlidny HHé IpreddicotindS [dégdst £ Pm 12 1dR &Y Gt si de of
the suctign 18y ¢&dbr e 10%d40 80% alcd,h8 QUL SUNFACE HemnkE hat wil |
be later in the user's nouth is covered, thus a better mechanical effect of

CGMCC 1.3724, Lactobacillus reuterl ATCC 55730 and

Lactobacillus reuteri DSM 17938 obtainable from Biogaia,

Lactobacillus fermentum VRI 003 and Lactobacillus paracasei

25 CNCM I-2116, Lactobacillus johnsonii CNCM I-1225,
Lactobacillus Helveticas CNCM I-4095, Bifidobacterium breve

CNCM I-3865, Bifidobacterium longum CNCM I-2618.

Suitable probiotic Bifidobacteria strains include

30 BRifidobacterium longum ATCC BAA-999 sold by Morinaga Milk
Industry Co. Ltd. of Japan under the trade mark BB536, the
strain of Bifidobacterium breve sold by Danisco under the
trade mark Bb-03, the strain of Bifidobacterium breve sold by

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



10 the rel ease is acconplished. Mreover, the segregation of the probiotics
7, 17 works independent fromthe conposition inside a bottle when a teat
provi ded wo 2a121a84ihe i s used. However, a (liquid) nutri PCOEPCEN/0587S©
pronote the dilution of the probiotics 7, 17 (or a matrix) when entering
the 15 user's nouth and getting into colftact with the probiotics 7, 17 on
the outer surface 6, 16 of the suction device 1, 10. Additionally, the
sucti on dgeviicebhctH ican eveasidlyd manufraatiuned Reys eSAr ayiang «atardi)ppi ng it
or at least its suction portion 3, 13 into a solution of probiotics 7, 17

20(and a YRS HRC AS s EAed Yabidve A (17 tnétharti 'dalP g égat i on can be
enhanced g iCR38 I8 iSMetdan 19evi L& i1e s 1 J & ali dneast- qaar tihal ¥ -def.qr mabl e,
preferably nmade of a flexible material, 25 which can be a flexible

pol yner i evhethemical beprogfteriaisldy foidn gdre By igdiipg dlectsea fEtmEral 0f he
suctipn device.1, 10 can be easil n ongm cal | rqduce ile at the
sane gi n&elnéngdriknémtdgera%sh@f ?Eircai gntnyafr%e%bgliczi i '(t%y moertf%rreﬁaQbi 5%y %Such that the
probi oti g ddilonier ladwmty iaxciandpreiiot i¢sl Bilinddadticati aninddy ke descri bed
| at eron) can be easily broken due to nmechani cal segregati on when the user
sucks at 4¥%¢!-suction device 1, 10, thus promoting the renoval of the
probiotics 7, 17 during the sucking action. WO

2012/ 048914PCT/ EP2011/ 058756 19 As the probiotics 7, 17 are adhered to a
regi on oflrt Hénesucatlilowideyi déel ,sulld,iadn eevitese autaerr dsurd daoe B,gule ihi ch is
at | east rtially enclosed by the er'.s nout h when bei ng sucked, the

pr obﬁ@ti c‘st)lal% bﬁd?:/ezfr?r é)ecﬂ(jilékl i Idtjﬁ%@t}ldr 5 segregated at the beginning of
the suction process even if the nutrition, e.g. placed in a bottle or the

i ke of a teat, is not fully finished or the pacifier is nerely sucked for
a short thhfe sUHEE, CRVESH rid) 11éd hdsage dppls 6@ tig e afsémnedn be
securely s%%aecveeﬁle.\/%em%eafp WAgonhy 444l 19 %?{]fi%%so%wefﬁ]ow havi ng
a short sucking duration. To enhance the influence of the external factors,
t he pr obipetihc $£17,£clk7 rarte ipriefrgr aloh adizer editird tdron mapbidaszedhorowhporti on
at the outer surface 6, 16 of the suction device 1, 15 10, which is

securldl y 150ed By e s e s T%ﬁt%%@meé’ﬁctendso G LIS SOhtact with

the user’js, muthrdiongue angdh saldwai I Jhits dreaar d rhesaliigh ldde den Fi g.
1 and 4 refers to a preferred positioning of the probiotics 7, 17. In this
pr ef er r ed Cerdsodions®t bet e presisitotass 121 17 dafe rataldleasir 20 dedlvained ltco t he
outer surface 6, 16 of the suction portion 3, 13, in a nore preferred
enbodi ment at |east close to the tip 5 or outlet opening 15 of the suction
portion Zheldnllat tdurx iprefler rcech anchprirse Ppraef emled pasifdrorinig dindg he
probizgti cs 7, 17 at the outer surface 6, 16 of the suction device 1, 10,

nutrition when the suction device 10 i1s sucked. Therefore,
the suction device 10 can be used as a straw thus sucking the
nutrition via the inlet 14 into the suction device 10 or,

preferably, as a nipple, e.g. for a baby bottle, as also

described later.

25
The nutrition can be any kind of nutrition which is eaten or
drunken by the use of such a suction device 10. Preferably,
the nutrition is a ligquid nutrition, but the invention is not
limited thereto.

30

The suction portion 13 comprises a suction and outlet opening
15, in the following also referred to as opening. By means of
said opening 15, a user can suck the nutrition through the

inlet 14 of the inlet portion 12 into the suction device 10.



25 the influence of the external factors (e.g. dilution with saliva or
deformation or friction) is nmaxi mzed. The dashed line in Fig. 1 and 4
refers towenotmasdipossi bl e positioning of the probioti ceCT/EP2VI/0FkA&Ver ,
the invention 30 is not limted to the before-nentioned positioning of the
probiotics 7, 17. The probiotics 7, 17 ¥an be applied to any position on
the outer surface 6, 16 of the suction device 1, 10 as long as at |east one
of the beafrer eumid onad iexteer raln W2 G2 /N4FSHARCT/HER20LY 58766 20
factors can have an influence on the prohiotics 7, 17 for segregating them
to di rectdBFTeAterl X-hd LusePE HFH ST Fdesi-orfi6r IR ilZatifork 6 t he
probi ot i ¢§ ki ob/ do¥/1an P 11he OUut &f; 1S FRGE B.5el6, PldNeuctd on device 1,
10 can be acconplished in a plurality of ways, which are described in the

f ol | owi ng.t The youwtrem ss irfcace Bicti®rof Theereduot icond adeviade Mt ri0 ican dser 10
treated to enahl dhesign of the probiatics 7, 17.. Thereby, the probiotics
ATl it v IR R R Sl O R PSR B A

t r eat ments e be done dyrnic@ugheni ng the surface 6, 16, for instance.
However, any possibility known by the person skilled in the art for naking
15 a surface nore adhesive-friendly is covered by the invention, which is

t hus not yjm: ef.ar -:y;pjg I les. didi

probi ot i cﬂskfe?ltrl%c?é%%ﬁlt%s% blg % Xe ijﬁq{bﬁ%g%gbr%togﬁgﬁ EI118?%?vﬁlexr%gi’jbtaﬂgood

sti cki nesxtfeordspriomot ithg tind 20 lddhesitdre afparhengnihd.to the outer surface 6,
16 of the suction device 1, 10 and/or enhancing its stability. Such a
subst8nce 8, 18 can be a matrix, preferably conprising an oil (e.qg.

cont ai ni NMDot idfh BHION,0 dagela 1o WA HQ AN LYW Fogahohydrat e
or can be based on or derived from 25 carbohydrates. The substance 8, 18 or
mat ri x c&PSASY AR iSe Yot Enasedds Afatseriicalisadrgsrottéiens. L oahy fot her
known subst i - ual ly y 1 r il in the art
for suchgﬁrﬁer{%lggjél\gl}s%%lg{glog]%sgn]cg\ﬁe%?lce%@b%at E)eel %&gﬁ%&&ﬁ%ﬂ%ﬁ%ﬁe subst ance
8, 18, e.guctamroiwheor th@x gwattriion darvefcer dll yi scraystaddd zes aatnaam-t enper at ure

above roomtenperature (e.g. 40 degrees Cel sius or preferably between room
t enperat Lﬁ@ DR raturie) 2 quﬁéé, R G ssrande € 18 5% gﬁti d at

may also facilitate the sucking action when using a flexible
container or no container at all. Hence, said opening is used
as an air inlet when the suction device 10 is sucked for

attaining a pressure compensation.

20
At an outer surface 16 of the suction device 10, i.e. a
suction outer surface 16, probiotics 17 are adhered.
Therefore, the probiotics 17 are purposely applied to said
outer surface 16.

25

The suction device 1 according to the fourth embodiment (see
figure 4) can further comprise a mouth shield 4 and a handle

9 as commonly known in the prior art.

30 With respect to both the before-mentioned embodiments (i.e.
first and fourth embodiment) it has been described that the
probiotics 7, 17 are purposely adhered to the outer surface
6, 16 of the suction device 1, 10, preferably at least to the

outer surface of the suction portion 3, 13. As the probiotics



WO 2012/ 048914PCT/ EP2011/ 058756 21 room tenperature. For easily applying
the probiotics 7, 17 to the outer surface 6, 16 of the suction device 1,
10, the pwokwrti4es47, 17 are m xed with said substance SCTEP2@n/08%56 i X
being in a fluid condition. Then, the matrix-and- 5 probiotics m xture can
be easily applied to the outer surface ¥ 16 by spray coating or the |ike
to attain a filmcover which, after being applied to said outer surface 6,
16, cool 7,dawn sand wgeiss sS6ld dhedduss: dimphiddazigay dyhe-Har obi otics 7, 17 in
the matrix. The probiotics 7, 17 can thus be securely 10 adhered to the
out er surfPdde %6 TS PRI S Gl dEAIC PRIfY 1BfdSTIcahey the

bef or e- mentd.ongd vays 10fg apR! Wing ithe Jmtirdexand-1pr obi ot | 63,J9 xJurg, onto the
outer surface 6, 16 of the suction device 1, 10 is preferred, the invention
is not |iimiftlednaed fer dthe sOdkemaneys ioh agpliieng ssai,d thiex turcd daicves 15 by
t he pers illed in the ar re also cqovered hy the invention.such .as

i bt 5. the 'SuG o HRVTEE R 6T B 1T SOr TR 1 denta g irel

probi ot i &= e Aivhred Y hsAisthddilon ermarceon ,dry tike dfidkacover under
nitrogene or by neans of tenperature or the like. 20 Again referring to
Fig. 1 and 4, by suction of the user, the shape of the suction device 1, 10

can be Ifded. propided sthat, 4 t s dejargmable; and dug it thig, {the
mat ri x- an g}ékigkiégﬁ%%%hfbreéks anngg{ls of f tHhe outerjégﬁface(%f'16 25
and subsequentdsy daal ke isstamrtdley userdme Insditdd .erded ddieng rtove cgicts oh dévi ce

1, 1 I in which th ' h I t.h t.i d
of 2 thar MLEIEGN (Al G o Tonpe Lo & andve t HE' S0 Bysta ARy

t enper at ur,e 10f, the dminix)]J Srf edy duie ek pae0ldibid iges iand dhus on
| i quefies again by neans of the body tenperature or the passing warni hot
nutritiord .t s Re&dmig Sttife TReMiadn Cdévitse lawdir duéelo therdmdl- :conduct i on,

al so heatj trd reforg, r..the nutrition WO
2012/ 048 fﬁ%@#&ﬁ%ﬁ%ﬁg%@ Gl r?glv%uhttgl%arp %gﬁpgc?%{ &rle]geébg\r/%ettt Je

cryst al | igziahg dtenperiat urie aofe tadugharatd ioe amdgpridhbizetd ds) fa lmagiHre wistah X or
probi otics can _thus be easily displaced by the body t erature or the

nut ri'Pi ot AU Y SIE T Eiperst WS Tard PrereramSGF al'sy W@e\ﬁnﬁ @& of

rrelchani cale reRGl8d 0y ildt 1RAdidHOon or; Aldernatdny &t the itenperature, the
rel ease-
nutrition as will be described in detail in the following.

For a proper segregation the probiotics 7, 17 can be adhered

20 to or immobilized on the outer surface 6, 16 of the suction
device 1, 10 such that the probiotics 7, 17 are mechanically
segregated from the outer surface 6, 16 when the user’s mouth
sucks the suction device 1, 10 and/or segregated by
dissolution with water components or enzymes of the user’s

25 saliva or a nutrition. Alternatively or additionally, in case
the suction device 1, 10 is preferably at least partially
deformable, preferably at least the suction portion 3, 13 of
the suction device 1, 10, the probiotics 7, 17 can be
mechanically segregated from the outer surface 6, 16 when the

30 suction device 1, 10 is deformed.

The probiotics 7, 17 can thus directly be released in the
user’s mouth by the suction of the user, which leads to a

deformation of the suction device 1, 10 by means of which the



ability of the matrix fromthe outer surface 6, 16 of the suction device 1,
10 can al so be attained or enhanced by the 10 pH and/or the salinity of the
user's sawopwvaiomstthe nutrition which has al ready entereaCriP2a3058756 nout h
and gets into contact with the probiotics 7, 17 on the outer surface 6, 16
of the suction device 1, 10 or other fattors commonly known by the person
skilled in the art. In other words, the 15 segregation of the probiotics 7,
17 can beremhanced by €7 Herlla difssal wdlemsef fdven prrebictdicas stir fhEeand/ or
of the protective trix 8, 18 (e.g. oil matrix or wax matrix), or a

speci fi ¢ Gntlér G/ Y p(aﬁrtji%%}a%oﬁﬁttqr@r%tlﬁihﬁq%@ piSofISHe L4t or
nutriti onal. 1CRMPRRs IO RANANRCING 13egregaty om0 by ACtiNg QN QN iva
interacting with the protective matrix 8, 18, and al so by nechani cal

segr egat iwbrengia firtisctargymers defdoiomatviadre rofcanyersudts orrudeyidse vl iot0 odr  at

| east .t he.,suction porti - 13 wh sucking the suctio ortion 3, ,13 of
the: sict i B GATTETLoN0) THe ‘Hegregat ioh OF thE' 38 By Fee T e an
thus be ageignhanced Byrddie @y act ,1 Jurdang isiaklyding,chef ssaiththuiaition
and said probiotics 7, 17 and/or said substance 8, 18 and/or said matrix.
Hence, t & iddposist ifeH praspPert P He Pr SBIOITIES 1PN PPYEn 30 1€ easily
det er m ned And SASHRA. DY A ¥i0E 1ha hRlANe RIeen. I RAlJZald on of
the probiotics 7, 17 in the substance 8, 18, the stickiness of said

subst ancel®, ci®larotmats ik tly thre thed |s1t{dr. euroutaer surlfaace 6hel6) of the

suctign device 1, 10, and the abjlit f. the substance 8, 18 or WO

01 2 B TICHERSO 08780 24ttt £t ‘e’ Ao Bioaced By Thetes i va and or
nut riti omeand/ralcdly ridhen@ehan elciafdectarf dhe rRueld I mRrAtRSHE it
deformation or friction or the like. 5 Preferably nore preferably nore

pr ef er abl3pdiocd deviice 1, 10 @Eovd/sucttiben Poradtomezharg)cals igdweresd Isy! sai d
pr obi ot i . A7 ry Sibstanc - r T X, 10t

suction g@vtlzlcgjnle, %%%/Lloss coverhg}d \;e\t/lht%h lingcle?éprto angt%itlctlsﬁ(fhléi%%gnl or(osqﬁbstance
8, 18 anahudrr iratomi)X aand drhe o reeengfe rtahe reyt eforsunfaagd d.s Ttevered t he better

t he dissol uti.on as the ea of contact with the uth is th | arger. 15
Fi gure 2B ta}csgecon&a/(raﬁgjﬂfoﬁ FERP ST Ys détlilo Tdeife &0 Oﬁé%o t he

present ijnentiiQnedlte sUe iQn jdevi ¢a 2Q:3i%0 HONRYiiees 140 simlele portion 22
with an inlet 24 and a suction portion 23 with an opening 25 as well as
pr obi ot i ¢se27 g proafter atilep Beéiengurtied: wieth cg dubstlance 2®)kesdhlerced to 20
t he outer, surfac 6. i r .surface confi.nes fl.ow.pat.h,P2.0of the
suction cfea\%/‘llé]ea1 2(83.12'Pﬁ1et@r"letsl%2§t i'Ve t1‘heuast L?r%étstlé]f% tlﬁl?csoé% n(} Ygr}:eﬁqtl ha\zlcehet he sane

functi on pan iprtaper t,e9 7as The deaiqy est ettt iconed doi dhedefer exentliyoned
enbodi ments, particularly the first enbodi ment. Everythi ng which has been
25 saPd ASFREREFi Sst9 -at® FordH Enpédd MEMCARFs al e mitCat i s

mut andi s 1,0 tihe 15e60nd; eMhodidentand R addiitdan 40 ddhe gugtion device 10

according to the first enbodi nent, the suction device 20 of Fig. 2 has a
nmore 30 avafomtdals shapencRisanatich calbudhkape hasmt dheastoft.wo di anet er s,
wherein the inlet portion 22 has a bigger dianeter than the suction portion
23. The snmall dianmeter of the

In case the suction device 1, 10 or at least the suction

25 portion 3, 13 of the suction device 1, 10 is deformable, the
probiotics 7, 17, when being placed in said deformable
portion of the suction device 1, 10, i.e. the suction portion
3, 13, is securely segregated or released from the outer
surface 6, 16 of the suction device 1, 10 since the

30 segregation is promoted by the respective deformation of the
suction device 1, 10 caused by the sucking action which in

any case occurs when being used.



suction portion 23 enables the lips of a user to grab the suction portion
23 or nipple or teat, and the larger dianeter WO

2012/ 0489 ORCI/EHFRD11/ 058756 24 of the inlet portion 22ppraPerialobsrséits a
di aneter of a container (e.g. a bottle). The transition portion T2
extending fromthe small dianeter to th¥® | arger dianmeter can act as a
stopper for the user's nouth. 5 The shown suction device 20 al so has an

out war dl yeexiesndivngdid1arigey pord igkdd tatcd toedooveri cend/,batt em pord | on cl ose
to the inlet 24 of the inlet portion 22. Said flange portion 29 can serve

as a suppoYteImsRi fifsiitdng & e <i& i tdé 8V26% 0 /10 Ya Lot ™heér as wil |

be descrihed midh reference d o FiGe 38l ownifhe h%%trig?_nckfé?\éd‘&i%ql thus has
a commonly known shape of a nipple for a baby bottle. "The invention,

however, deyimst 115 Hhemintcedtht,0 wikils idesingn tdre mirvdricgf ofi difeters or its
di mensi ons. . As .can b7e Seen 1N Fil%/. i2n, tthréen%r l?ll otics 27 aretpsref erably

| ocat &d §>trorbel e (‘'soli dqlirr?ecst) on Tar TSuf'SiUe 61 RESEUE i'dF 20 devi ce 20

and on/ atodries i@itar sAdAace M edved:, @ yPaArddaaii leidre encelased By the user's
mout h when being used, where the influence of the external factors (e.g

di | uti on 4FRA%ISalliva lorrTdeForatTio Gt fiiectieiii s diHaircdd o meblii zed.
The probiof igGs 26 HWeNRle, Gafk D& ARP!I1Rd & Ay 1ot %r,lraecgzlrorlrggtl(h% 9.

dashed Iine) on the outer surface 26 of the suction device 20 as |ong as at
| east oneisafr’tshenchefrories menvtdraed tdxtserendle tftaot aresshean dzdv e fdrrdtnfdfuence on

the probiotics 27 or .matrix 28 .for segregating themto directly enter the
user 10 it I SRR T G T L 3 ST St ot 176 s e T00T
accor di ng rdd itdie dNVENLITOR LMEP TSI rAl GaNt@ide it hk0 Longyah i igCt i on devi ce
30. The contai ner 101 conprises an outlet 102 for dispensing the nutrition

103 bei ngstisked Desitde RN WD tEGI2 K048 DFPCHNER GP/ 1G58 756 used.

However, a (liquid) nutrition can also promote the dilution
of the probiotics 7, 17 (or a matrix) when entering the

15 user’s mouth and getting into contact with the probiotics 7,
17 on the outer surface 6, 16 of the suction device 1, 10.
Additionally, the suction device 1, 10 can be easily
manufactured by spraying or dipping it or at least its
suction portion 3, 13 into a solution of probiotics 7, 17

20 (and a matrix).

As described above, the mechanical segregation can be
enhanced in case the suction device 1, 10 is at least
partially deformable, preferably made of a flexible material,

25 which can be a flexible polymeric material, preferably
silicon. By using such a material, the suction device 1, 10
can be easily and economically produced while at the same
time leading to a sufficient flexibility or formability such
that the probiotics film or a matrix-and-probiotics film

30 (which will be described lateron) can be easily broken due to
mechanical segregation when the user sucks at the suction
device 1, 10, thus promoting the removal of the probiotics 7,

17 during the sucking action.



25 container 101. Everything which has been said in respect with the
suction devices 1, 10, 20 according to the first, second and fourth

enbodi mrerwe,20pasdgul arly to the first and second enbodiPeEmP3)11a5866 appl i es
mutatis nmutandis for the suction 5 device 30 shown in Fig. 3 having the
same features with corresponding referelces. The suction device 30 is
nmounted on the container 101 with its inlet portion 32 such that nutrition
103 bei n@sstoreeebriab ikd itdye Tgontraiater sk rean texid rdag cconrtfaiurer 101 t hrough
its outlet 102 and enter the suction device 30 through its inlet (see inlet

24 in Fi gV Mo Hsance)! Ahén §n e OHiéic €11 %W rof! & & 1A rfi% i on out

of the contaidier: 1Ql-dinhia f %él%&)%ﬂ%\ﬂec%s%qﬁ’@%otut%rho%%rls@QI?JCti on
device 30 via the 15 flow ' path P3 (confined by the inner surface 31) and
t hen out sofckete Suict irorpkdentiices 30 \i'7a ctave lepeniing 135 did ygregvicded, such t hat

t he suction device, 3 n be used in mmonl v .known appar atus a for
o mpe e 3 A ARt ot ST RRRY A, 3% 1Ol

| i ke. 20 dhe the qirdfer,r ed grpodic@mnti sshowbddl Fidd: the tihed eadiang appar at us
100 preferably comprises a _fixing nmeans 104 for renovably |inki rr%g t he
suction dévingd Joltly the iedmcaitert MO PACTHE 1 Xish§Hhedns SHEASCar Be dan

adaptat | an,ding Widh @ RlosUr e Rahani a0l apanew Wy ead sueh that the
'y to an

suction device 30 can be easi applie renoved fromthe container
101. Prefemaliey, sadvereductdain cded cere30 wtam kerplvaced con vt he tauitd et 102 of

t he ntai ner. 101 with its fl.ange portion f. Fig. 2:. 30 29), which then
o o chad ri B BRI 156 NEdH The SOt e et outl et 105 of
said container 101, and the fixing nmeans 104 in a comonly known way, which

is thus not further explained. In a preferred enbodi nent, the fixing neans
104 is afcadapteadcon-ha ngidivemce dfodice sigErasilsrhssitog s wohe

2012/ 048 PC -P2011/ 7 r r . ver., . ti evi ce
30 can b %ﬂ% t(])7 "t agﬁcagf%t %qﬁg%r%%fwﬁ%g%/r eﬁ%m%m%fm%rb%l{gﬁaeb fqlas | ong
as a nutrd tdoomnt 1103 ofd amef roamarheswoditcal rer 110D 1 nthe the tsiuet idevidevilge 30

and thus into the user's nmouth is guaranteed and 5 ,the connectjon .i
or of AP abl’y s e 60 S FERHE o AT 103 AP ek MoHE: SOt "0t evi ce

30 can algededumpased endheoutilel Q2 ol ’he nepntal nem QL M4 hout the
use of any fixing neans. If necessary, the inposed suction device 30 can

al so be fiadddaw tIn tihe sairggsfrca ridisbero loghd iore dn glisr. dnynt) “ottederfs xi ng
Teans knaun D ghe Hersn i ahd 1 B Ao b A oW g @qucti on
preferred embodiment, the probiotics 7, 17 are at least
20 adhered to the outer surface 6, 16 of the suction portion 3,
13, in a more preferred embodiment at least close to the tip
5 or outlet opening 15 of the suction portion 3, 13. In this
preferred and more preferred positioning of the probiotics 7,
17 at the outer surface 6, 16 of the suction device 1, 10,

25 the influence of the external factors (e.g. dilution with

saliva or deformation or friction) 1s maximized.

The dashed line in Fig. 1 and 4 refers to another possible
positioning of the probiotics 7, 17. However, the invention
30 is not limited to the before-mentioned positioning of the
probiotics 7, 17. The probiotics 7, 17 can be applied to any
position on the outer surface 6, 16 of the suction device 1,

10 as long as at least one of the before-mentioned external



In case of a pacifier as suction device 1 having probiotics 15 or a

mat ri x- and- probi oti cs m xture adhered to and/or immbilized on the outer
surface owofzotdmas®ucti on device 1 or suction portion 3, PCEPGIRN05§Y8¢ S t he
suction device, i.e. at least the suction portion 6 thereof, into his/her
nmouth. Due to external factors, the pro¥lotics 7 are segregated fromthe 20
outer surface 6 when the suction device is sucked. Such external factors
are a frifeldtrsoctr mavg kecausa wehdhersutld g cadtdwdresang/ ar7 &odef or mat i on
of the suction device 1/suction portion 6 when sucking it and/or an

i nt er act iSGW SO AHE NS ET dohport&ft 1or SHAME RS 435 ' FséP'Esaliva with the
25 probiotics 7 or matrix 8 and/or an interaction of the nutrition which
has entered the user's nmouth with the probiotics 7 or matrix 8 and/or body
t enper at Uite cfdhtese arserr gmntding ltigradercat wrfe tofe hebiugtrdias on ol ulsi/ldrzi ng

t he tri,xand- probiotics film.8 and/ or other. possihle factors, 3

Par t ingul é:ﬁey,mgczﬁrd Sélnrzf)%ncees édf %%ngr}ﬂstglre §%€ariva p?rvolncnet el’t hle di%sdoluti on of

t he substzreenari SMRT idh By Jineakiing, bonds ) salidrs st aree dbdmtin X 8.
Hence, the probiotics 7 which have been adhered to or inmobilized on the
out er surf%cd B 16 1NdE 2012/ 048914PCT/ EP2011/ 058756 27 the suction device 1
can directly enter the user's nouth when using it independent fromthe
suction power and duration. In case of a teat, the suction device 10, 20,
30 can bé€Hse moumtregurgiage b,a 1 faxithg meearisiocl04levorrea Igontlaiazer bEO1

conpr,i si a nutrition 103, or can be ed as.a straw.or .the |ike for
suckithg FHRATAY 1h 105 L5 AGsared i H1E FOSRBIIUE o (e ITHE e Hien, ¢ he
user suckseato Adre csUGd on Por td=on bk3,e a3 e 33 e e tslictHcom dem ce 10, 20,
30. Due to the sucking 10 action through the opening 15, 25, 35 in the

sucti on porthese 18, 123, 3% pridfeacaBlipdtdRir €55ue e w £Y n the suction

device 1 ) trdtion 1 i of ntainer 101 or
ot her re%eoﬁlt%glcelngﬁgi hc't.lliéerLILEllrLfeadteh;%Bdug%’t ﬁfg%ﬁ]%gsga%%e 'ZA{IOt(%Jfﬁé% g(r)’ ia% the inlet
portion IRs<221132y riinewrhé vl 5 sugtdraordekiidd 10,1 2 he3@ur tTHe, ntalkeng
nutrition 103 fDasses or flows through the suction de\g ce_ 10, 20, 30, i.e.
t he datrid i 0% s & ¥ tHe 10w gat I PEL992 PP S nfiviidd- 43 1t he

inner surfiace 1L t2ls 3b10fl ke sHald amded Gr clbherd0.0RG L:QWRNIES; T he
suction portion 13, 23, 33. The sucked 20 nutrition 103 is then di spensed

t hrough the opening 15, 25, 35 into the user's nouth. The probiotics 17,
27, 37 ang adhered fo the quier uidace 16, 26, 3601 he suction device

i
10, 20, S cri‘de above, preférably supportée y a substarnce 18,
28, 38 forugmtemid rig tilse adhesi en qefod he isiddsteanic eccangbpnehiiotd ahan xt ure
to the outer surface 16, 26, 36 and/or enhancing its stability. The
pr obi2Bt | GSPEE 1Py 03 EGdREred &It Gt evrface 6, 16 of the suction

device 1, 10 and/or enhancing its stability. Such a substance
8, 18 can be a matrix, preferably comprising an oil (e.g.
containing MCT), an emulsion, a gel or wax and/or can
comprise carbohydrate or can be based on or derived from

25 carbohydrates. The substance 8, 18 or matrix can also
comprise proteinaceous materials or proteins. 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, 18, e.g. an o0il or wax matrix, preferably
crystallizes at a temperature above room temperature (e.g. 40
degrees Celsius or preferably between room temperature and

body temperature). Hence, the substance 8, 18 is solid at



surface 16, 26, 36, i.e. a portion enclosed by the user's 30 nouth when
using the suction device, is then segregated by neans of the external
factors asoabrxaasy4descri bed in respect of the suction pPCOEPEI10887561€

paci fier. Then, probiotics 17, 27, 37 directly fall or enter the user's
nout h i ndependent fromthe nutrition, tHe suction power and duration. WO
2012/ 048914PCT/ EP2011/ 058756 28 In the followi ng, a nethod for making the
sucti on dewincechpek@,t12@,. 30 roredatityeradadry iprcowitdi g ddhie tsiuct i7gn 1dewice 1,
10, 20, 30 with probiotics 7, 17, 27, 37 (and/or_a substance 8, 5 18, 28,
38 and/ orP® matYSx)S @ity 1t dny-Tn & Wt itHe FGVStE tlo fldur tHhSenbodi ment

wll be gﬁ%_fb'i'ot{el%s Accarding 4o 4 S8t hed.g the QUEele surfiace,of said
suction device 1, 10, 20, 30 is contacted with said probiotics 7, 17, 10
27, 37 amd/torixsdied rsubist ande 8,d 1®nd28,1@8 ditdror e dnatatisiarfdor adheri ng
or | bilizi.ng.the praobiotics 17, .27, 37 .t.al t outer surface of the
suct 1 9n davibdti et gg G b S e Bt eeTE Hreo Fs e
segregat e firroomst he Ut Joaslidace Bhextiadanalo faaetars aMrennt ke wveucti on
device 151, 10, 20, 30 is sucked. Optionally, an aquous portion of said

pr obi ot i ¢SIFR/ 1 RLEEL DFA ngh @Rt iSithStCarice B OUGT 28 I3 Carfd/ dro mEtddLe i s

evapor at g, .on (?%ﬁj 4 qut %rol%tlf,f ac%&s?fin%%islli%t'in%n t%%\/ip%b]igt]i%s 20, 130 for 20

pronoti ng sald adhesion or 1 mo i zat1 on. The evaporat ed aquous portion of
sai d prohirotihes Matrlik. Zhe IFdmd/tarcssubstlancer8,thld 128,538 iranid/ or matri X

can then be dri activel by heat supply or.the like). or passively to
et o R o OIS RS (5o B e friol Sticaion 3 itsy . ys 57
to/ on the outmefersurd ace ofe e -suetdiomedevie ok 120y 3he Rafanably,
the contacting is made in the form of spraying and/or dippi nhg and/ or

deposi t i g SsE P PrIBIcet NS TAreL PR 27, Lhe) Bieandiugrt asisosanice o, 8 28, 38
e of T GG, A0S S Suifae dedTe B RY O Fods, 20 20
10, 20, 30narteaettcerteore tar.ovitdieng wahves AMD 221271048 SBARCHiER20EL /KOBS756 29
15 Dby the person skilled in the art are also covered by the
invention such as dipping the suction device 1, 10 in a
liquid or matrix containing probiotics and air-dry said film
cover or dry the film cover under nitrogene or by means of
temperature or the like.
20
Again referring to Fig. 1 and 4, by suction of the user, the
shape of the suction device 1, 10 can be modified, provided
that it is deformable, and due to this, the matrix-and-
probiotics film breaks and falls off the outer surface 6, 16

25 and subsequently falls into the user’s mouth enclosing the

suction device 1, 10.

In a case in which the user’s warm mouth encloses the suction
device or a warm nutrition (having a temperature above the

30 crystallizing temperature of the matrix) is fed, the matrix
solubilizes and thus liquefies again by means of the body
temperature or the passing warm/hot nutrition thus heating
the suction device and, due to thermal conduction, also

heating the matrix. Therefore, the body and/or the nutrition



suction device 1, 10, 20, 30 with probiotics 7, 17, 27, 37 (and/or a
substance 8, 18, 28, 38 and/or a matrix), the suction device 1, 10, 20, 30
can be nmewofacto4s|d in a safe, sinple and cost effici enPCraEP201TIE8756
contacting (e.g. spraying 5 or dipping or the like) of the probiotics 7,

17, 27, 37 is easier to be acconplished% o the outside surface of the
suction device 1, 10, 20, 30 in conparison with the probiotics being

provi ded haiviaRy iannemssfrace tdeneofcer doyqreudhes oy dengicisonsprodvi ded i n
t he suction device. Hence, 10 the suction device 1, 10, 20, 30 can be nade
or the pro¥i A =727 PIPPLOFE Cond/dim -a Bifostedice &F PFO2OL 1SS &7d or a

matrix cah e gy euded on dpilaca fgﬂh&fee%otoqj YerlJBRLI dzed Qi) the outer

surface of the suction device 1, 20, 307in a nore econonmc way as | ess
di sper si omtofi ttilwes Hiepriobiidts dcenperbf,urzy arly rosdgrrsb Addiltdscoral |y, the
out erssurvfiar e ofoft h%cshucntii on deevirce ’iolno’ 20, 30 is much easier to access
on a manufactri ngn} iTesuch that e 'sucti on device 1, 10, 20, 30 can be
easily manufactured or provided with probiotics 7, 17, 27, 37 and/or a
substance 8, 18, 28, 38 20 and/or a matrix by way of an autonated

manuf act Ul fGPrioces T 197 & THerers &¢ érsodiomEms2 T He st o ldevicces 1,
10, 20, 30 ,5upposedhy Rovlded W i dhe labiolicels Lhe 26 3L by the

manuf act urer/ pro er, are indivi y packed in a 25 protective shell and
t hus enclsosed diy devateerli,all Qpraamota sy tdwe Jirteseradatdrorerdnachcstcaliny itthe of t he
probiqtics, 7, 17, , 37 t.o .isol sai d syction .device and thus to protect
Phe. BPobiigt iAS /Fitorh (eGP Stitan.o SSidh. 45 o (50 - o, 0P bt dith, o
pol ymer i GrarcralHy® numcidy tdrighklr JDidheor s 13¢ piRitectHne eapsulg J or

storage, preservation, and the like. Hence, the protective shell preferably
conpri sescartadltumiriimts PTeR i@ tPsisyner ild mat éficalovdrea silfmcsr @ 16

conbi nat ign drhersolc; B eferahl . Hhe SuElien dedas oAl @S packed
in an al Um num blister an gasséd.” Thereby, a germ sl
2012/ 04894 RCH ERAGLY 58715630 f rege evti.r dmenthecawdielsgchiteved to obtain

the high purity and sanitization standards for such devices i ch enhances
a ba&f’er!s%g : B &??rn G e ol lo&lccgagrsu!lej ¢ai' b r%ﬁ?ﬂﬁeéi Yyttt er
tight, aid-dilg1u@yoer tdightor ANd/ar-»H 71, mer Wrus:t o d ight . Neverthel ess,

the invention is not limted to the before-nentioned kinds of packaging.
I n one emycdiarEntvet e pricbict ilds (B.91.7,0127 M7 igr @1 warhédftagrim)of & powder ,

ﬁa![ ![ g lrJ Id 's p% cVii GOUS, tlequzt%I tdl %€ rB a-rj tI 1%“1'1' lq;fr ]Coo o] i%riyo n&X tsru‘%(i\‘lt o p%l %rfy
- the saliva or nutritional composition enhancing segregation
20 by acting on or interacting with the protective matrix 8, 18,
and also by mechanical segregation via friction or
deformation of the suction device 1, 10 or at least the
suction portion 3, 13 when sucking the suction portion 3, 13
of the suction device 1, 10. The segregation of the
25 probiotics 7, 17 can thus be also enhanced by the contact,

during suckling, of said nutrition and said probiotics 7, 17

and/or said substance 8, 18 and/or said matrix.

Hence, the deposition properties of the probiotics 7, 17 can
30 be easily determined and adjusted by varying the balance
between immobilization of the probiotics 7, 17 in the
substance 8, 18, the stickiness of said substance 8, 18 or
matrix to the walls (i.e. outer surface 6, 16) of the suction

device 1, 10, and the ability of the substance 8, 18 or



I n one enbodi ment, especially when the probiotics 7, 17, 27, 37 are in the
formof a powder, a dry extract a dry matter or the like, the suction

devi cel, WO0,202488@ and/or the dry matter, dry extract ecTEraiens§7setreated
such as to pronote 15 the adhesion of the dry matter, dry extract or powder
to the surface of the suction device 1,230, 20, 30. Such treatment can
enconpass treating said entities such as to pronote the electrostati cal
adhesi on naft rSai ddmye powgarscady b yimatheers 20ri vadr arextaractu tird tSaind =sur/foace. The
outer surface of the 20 suction device 6, 16, 26, 36 can be treated, and/or
the dry powdery M el &t ol SEDSNTeared ™ K6 exdmdl-e t he

probi ot i ¢& fhrmbhi A o013 Firildt ithe Jorimof sdry. powder particles can be made
positively or negatively charged, and can be deposited (by spraying for

exanple) on 25 the outer surface of the suction device6, 16, 26, 36.
Thereby, the charged particles wll_ adhere.on the quter surface of the
suctt on daviice o e s male e O e S 6 evt ce 1, 10, 20,

30 can berselactad suek asdo Jrgmetre fuch ladhesicornhat 1tas been found that
a flexible 30 polyneric material such _as latex or silicon can be best

suited. SUCH SE1%EEHT ST (T AT Sdtmérit [ah e PerTorimed B aniél &rGostati cal
tr eat meniyknoun 1l N NS A by Jd) ane,LHed] RNt Said, W LALIRN, [ o pf OMDLI NG

t he adhesi on can conprise adhering the nutri tional itive 'n a wet form
35(for exampliethad ng d Tdraypdcont entb safarmer 6 ,t Han 25040 17 094t80%. IBHcQ5% or
99% _hut | ess than 100%.. The presence of ter _can .pronote the adhesion.
Sai d Pr edtifert % dw?%r?%c?r%&aesg'r &%xﬁsngcoé’aﬁr 56 Ut rloﬁrl&r?oﬁe t he
adhesi on.17 W20/ QABIARCT/EPAGL H058A561:3k ik -one rerbedirents the dry
powder, dry matter or dry extract is acconpanied and/or mxed with a

subst anc@W8,e 11 Urice3g armdVerr s it ibe fhregndttien glisiret idivgsiaen .t iSai d
substance 8, 1§ 28, 38 %thOfth%aMddéﬁhC% &8 sudaf. (for exanple 5

mal t odextrin, fructose, sucrose, or ucose) or an oil. In one enbodi nent
probiotics 7, 17, 27, 37 can conprise or be mxed with nmaltodextrin. In one

enbodi nment, the above probiotics, 7, 17, 27, 37 are applied tao the outer
surfdce oFFHE ?u Od%% FeVisEeTs S oTEerEs Ay o g 997 Gire <o

enbodi mente e iRTBINItHE: WallledtS irmMed Dy evapation Lfvitdhe apter (for
exanpl e by increasing the tenperature). In one enbodi nent the outer surface
of the suwdtsicorrd®rice6,an6,n128, BE Hiomphdsivedn yr guglet(i24e .anst ésent i ng
asperities s%ph as .t.o promt.e,s ch QQpSiOQS %5 Aq%;;ion &l : Hhe suction
devi ce 1F &} fbf)éjJébatedvﬁﬁ¥h%¥hé%brdﬂﬁbt|csS7W ,af7?)§%hééﬁ'5% packed
into a cam aigi@ferably being mixed with a substance 28) adhered to
20 the outer surface 26. An inner surface 21 confines a flow
path P2 of the suction device 20. The respective features of
this embodiment have the same function and properties as the
features mentioned in the before-mentioned embodiments,
particularly the first embodiment. Everything which has been
25 said about the first and fourth embodiment thus also applies

mutatis mutandis to the second embodiment.

In addition to the suction device 10 according to the first
embodiment, the suction device 20 of Fig. 2 has a more

30 anatomical shape. This anatomical shape has at least two
diameters, wherein the inlet portion 22 has a bigger diameter
than the suction portion 23. The small diameter of the
suction portion 23 enables the lips of a user to grab the

suction portion 23 or nipple or teat, and the larger diameter



(bag, carton box, plastic box) favoring the electrostatic interaction
(hence the adhesion). Such a container will 20 contain desiccating agents,
t her eby eweunimgsa4dry at nosphere around t he devi ce andPh@mpeoipossTsé i ng t he
adhesion and/or the stability of the adhesion. Desiccant can be of any type
by a skilled person in the field, and w#i ch shows both good hygroscopic
properties conbined with food safety. In one 25 enbodi nent the container is
di ment i ond ldhzed rile t ertrad i ralpauto degtareer v F iarwd 2200 sseadidron fdevi ces 1, 10,
20, 30, preferably between 20 and 60. In one enbodi nent, the contai ner

conpri seSR TG € G @ Prrlerably ea TS IEPEr FdIthAnd %said film
conpri ses, the desi GGt 130 Alihough e presente inventd on has beenn

described wth reference to preferred enbodi nents thereof, many

nmodi f i catdadnsisard sdldreraratiicons hray dse ‘'made@ Uy .a per son havi ng ordi nary
skill 5i n the art without departing fromthe scope of 35 this invention
whi ch”is defined by the appended clai ns. For exanple, the use of the

suction dew ceidve Reicdiion tedrite @20 W0 20 h2/0489 ARGHER20 L/ Q581A%6; 32 baby
bottl e, but can be used as a suction device in any kind of feeding
appar at useS oW It Ahe Stedt 6 Tof UPE Tar i HP O Hort inesttdite, C 1@ appar at us

for SUCkltih%g ié}ﬁi lﬁl s t'th‘l% liinkl%t ?{ofr':ttio%@ Zb.e S%S&fj fl%ln%]ey’poertq'onasz 9a,

straw, or It can be used as 5 a pacifier. Mbreover, e regions to which
t he probimtn crare sappl isegbrtcor towhemptuiuritzedy arhe eraguiteer surifcac e loftt he

suct|§n devi ce i.s not Iim'teg:tby t he .invent.ion. The sha gagd material of
the dlict ok FeicE T £ 5180 &t [FiTed s idny 6L HEhg Coverdd By ¢ he
subj ect - priitgsr. of the appended clainms 10 and the intended use. 33 5 1, 11,
12, 3,
The suction device 20 thus has a commonly known shape of a
nipple for a baby bottle. The invention, however, is not
15 limited to this design or number of diameters or its

dimensions.

As can be seen in Fig. 2, the probiotics 27 are preferably
located at regions (solid lines) on an outside of the suction

20 device 20 and on/at its outer surface 26, i.e. a portion
being enclosed by the user’s mouth when being used, where the
influence of the external factors (e.g. dilution with saliva
or deformation or friction) is enhanced or maximized. The
probiotics 27, however, can be applied to any other region

25 (e.g. dashed line) on the outer surface 26 of the suction
device 20 as long as at least one of the before-mentioned
external factors can have an influence on the probiotics 27
or matrix 28 for segregating them to directly enter the
user’s mouth.

30
Additionally, Fig. 3 shows a feeding apparatus 100 according
to the invention comprising a container 101, and a suction
device 30. The container 101 comprises an outlet 102 for

dispensing the nutrition 103 being stored inside the



10, 21, 22, 13, 20, 31 32 23, 30 33 Reference nuneral s suction device
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container 101. Everything which has been said in respect with
the suction devices 1, 10, 20 according to the first, second
and fourth embodiments, particularly to the first and second
embodiments, also applies mutatis mutandis for the suction

5 device 30 shown in Fig. 3 having the same features with

corresponding references.

The suction device 30 is mounted on the container 101 with
its inlet portion 32 such that nutrition 103 being stored in
10 the container 101 can exit the container 101 through its
outlet 102 and enter the suction device 30 through its inlet
(see inlet 24 in Fig. 2, for instance) when in use. Hence, a
flow of the nutrition out of the container 101 into the
suction device 30 and through said suction device 30 via the
15 flow path P3 (confined by the inner surface 31) and then out
of the suction device 30 via the opening 35 is provided, such
that the suction device 30 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.
20
In the preferred embodiment shown in Fig. 3, the feeding
apparatus 100 preferably comprises a fixing means 104 for
removably linking the suction device 30 to the container 101.
The fixing means 104 can be an adaptation ring with a closure
25 mechanism or a screw thread such that the suction device 30

can be easily applied to and removed from the container 101.

Preferably, the suction device 30 can be placed on the outlet
102 of the container 101 with its flange portion (cf. Fig. 2:
30 29), which then is pinched or clamped between the container
101, i.e. the outlet 102 of said container 101, and the
fixing means 104 in a commonly known way, which is thus not
further explained. In a preferred embodiment, the fixing

means 104 is an adaptation ring with a closure mechanism or a



shield 10 14, 24 inlet of(or in)the inlet portion (inlet) 5 tip of
t he suction portion 15, 15,
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screw thread. However, the suction device 30 can be mounted
to the container 101 in any known way, preferably as long as
a nutrition 103 flow from the container 101 into the suction
device 30 and thus into the user’s mouth is guaranteed and

5 the connection is preferably sealed such that no nutrition
103 can leak. The suction device 30 can also be imposed on
the outlet 102 of the container 101 without the use of any
fixing means. If necessary, the imposed suction device 30 can
also be fixed with the aid of a rubber band or clip or any

10 other fixing means known by the person skilled in the art.

In the following, a suction process will be described.

In case of a pacifier as suction device 1 having probiotics
15 or a matrix-and-probiotics mixture adhered to and/or
immobilized on the outer surface 6 of the suction device 1 or
suction portion 3, the user puts the suction device, i.e. at
least the suction portion 6 thereof, into his/her mouth. Due
to external factors, the probiotics 7 are segregated from the
20 outer surface 6 when the suction device is sucked. Such
external factors are a friction occurring because of the
sucking action and/or a deformation of the suction device
1/suction portion 6 when sucking it and/or an interaction of
the water component or enzyms of the user’s saliva with the
25 probiotics 7 or matrix 8 and/or an interaction of the
nutrition which has entered the user’s mouth with the
probiotics 7 or matrix 8 and/or body temperature of the user
or the temperature of the nutrition solubilizing the matrix-
and-probiotics film 8 and/or other possible factors.
30 Particularly, said enzymes of the user’s saliva promote the
dissolution of the substance or matrix by breaking bonds in
said substance or matrix 8. Hence, the probiotics 7 which

have been adhered to or immobilized on the outer surface 6 of



25 suction and outl et openi ng(openi ng) 6, 16, 26, 36 outer surface of
t he suction device 7, 17, 27, 37 probiotics 15 8,
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the suction device 1 can directly enter the user’s mouth when

using it independent from the suction power and duration.

In case of a teat, the suction device 10, 20, 30 can be

5 mounted, e.g. via a fixing means 104, on a container 101
comprising a nutrition 103, or can be used as a straw or the
like for sucking a nutrition 103, e.g. stored in a receptacle
or the like. Then, the user sucks at the suction portion 13,
23, 33 of the suction device 10, 20, 30. Due to the sucking

10 action through the opening 15, 25, 35 in the suction portion
13, 23, 33, preferably low-pressure occurs in the suction
device 10, 20, 30 thus nutrition 103 is sucked out of the
container 101 or other receptacle or the like through the
inlet 14, 24 of (or in) the inlet portion 12, 22, 32 into the

15 suction device 10, 20, 30. Then, the nutrition 103 passes or
flows through the suction device 10, 20, 30, i.e. the
nutrition 103 flows through the flow path P1l, P2, P3 confined
by the inner surface 11, 21, 31 of the suction device 10, 20,
30, towards the suction portion 13, 23, 33. The sucked

200 nutrition 103 is then dispensed through the opening 15, 25,

35 into the user’s mouth.

The probiotics 17, 27, 37 are adhered to the outer surface
16, 26, 36 of the suction device 10, 20, 30 as described

25 above, preferably supported by a substance 18, 28, 38 for
promoting the adhesion of the substance-and-probiotics
mixture to the outer surface 16, 26, 36 and/or enhancing its
stability. The probiotics 17, 27, 37 adhered to said outer
surface 16, 26, 36, i.e. a portion enclosed by the user’s

30 mouth when using the suction device, is then segregated by
means of the external factors as already described in resgpect
of the suction process of the pacifier. Then, probiotics 17,
27, 37 directly fall or enter the user’s mouth independent

from the nutrition, the suction power and duration.
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In the following, a method for making the suction device 1,
10, 20, 30 or better for providing the suction device 1, 10,
20, 30 with probiotics 7, 17, 27, 37 (and/or a substance 8,
18, 28, 38 and/or a matrix) according to any one of the first

to fourth embodiment will be described:

According to this method, the outer surface of said suction
device 1, 10, 20, 30 is contacted with said probiotics 7, 17,
27, 37 and/or said substance 8, 18, 28, 38 and/or said matrix
for adhering or immobilizing the probiotics 7, 17, 27, 37
to/on the outer surface of the suction device 1, 10, 20, 30
such that the probiotics 7, 17, 27, 37 are segregated from
the outer surface by external factors when the suction device

1, 10, 20, 30 is sucked.

Optionally, an aquous portion of said probiotics 7, 17, 27,
37 and/or substance 8, 18, 28, 38 and/or matrix is evaporated
on said outer surface of the suction device 1, 10, 20, 30 for
promoting said adhesion or immobilization. The evaporated
aquous portion of said probiotics 7, 17, 27, 37 and/or
substance 8, 18, 28, 38 and/or matrix can then be dried
actively (by heat supply or the like) or passively to attain
the adhesion or immobilization of the probiotics 7, 17, 27,
37 to/on the outer surface of the suction device 1, 10, 20,

30.

Preferably, the contacting is made in the form of spraying
and/or dipping and/or depositing said probiotics 7, 17, 27,
37 and/or substance 8, 18, 28, 38 and/or matrix onto said

outer surface of the suction device 1, 10, 20, 30.

By means of the before-mentioned method for making the

suction device 1, 10, 20, 30 or better for providing the
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suction device 1, 10, 20, 30 with probiotics 7, 17, 27, 37
(and/or a substance 8, 18, 28, 38 and/or a matrix), the
suction device 1, 10, 20, 30 can be manufactured in a safe,
simple and cost efficient way. The contacting (e.g. spraying
or dipping or the like) of the probiotics 7, 17, 27, 37 is
easier to be accomplished to the outside surface of the
suction device 1, 10, 20, 30 in comparison with the
probiotics being provided on an inner surface thereof or in
pouches or incisions provided in the suction device. Hence,
the suction device 1, 10, 20, 30 can be made or the
probiotics 7, 17, 27, 37 and/or a substance 8, 18, 28, 38
and/or a matrix can be provided on ( i.e., adhered to or
immobilized on) the outer surface of the suction device 1,
10, 20, 30 in a more economic way as less dispersion of the
probiotics 7, 17, 27, 37 occurs. Additionally, the outer
surface of the suction device 1, 10, 20, 30 is much easier to
access on a manufacturing line such that the suction device
1, 10, 20, 30 can be easily manufactured or provided with
probiotics 7, 17, 27, 37 and/or a substance 8, 18, 28, 38

and/or a matrix by way of an automated manufacturing process.

In a preferred embodiment, the suction devices 1, 10, 20, 30,
supposedly provided with the probiotics 7, 17, 27, 37 by the
manufacturer/producer, are individually packed in a
protective shell and thus enclosed by a material promoting
the preservation and stability of the probiotics 7, 17, 27,
37 to isolate said suction device and thus to protect the
probiotics from degradation. Such a material can be, for
instance, a polymeric or aluminum air-tight foil or a
protective capsule for storage, preservation, and the like.
Hence, the protective shell preferably comprises an aluminum
foil or a polymeric material or a film or a combination
thereof. Preferably, the suction device 1, 10, 20, 30 is

packed in an aluminum blister and gassed. Thereby, a germ-
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free environment can be achieved to obtain the high purity
and sanitization standards for such devices which enhances a
bacterial protection. The foil or capsule can be moisture
tight, water tight, air-tight, oxygen tight, and/or
impervious to light. Nevertheless, the invention is not

limited to the before-mentioned kinds of packaging.

In one embodiment the probiotics 7, 17, 27, 37 are in the
form of a powder, a liquid, a wviscous liquid or semi-liquid,
a dry extract or a dry matter.

In one embodiment, especially when the probiotics 7, 17, 27,
37 are in the form of a powder, a dry extract a dry matter or
the like, the suction devicel, 10, 20, 30 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 suction device 1, 10, 20, 30. 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 outer surface of the
suction device 6, 16, 26, 36 can be treated, and/or the dry
powder/matter/extract can also be treated.

For example the probiotics 7, 17, 27, 37, in the form of dry
powder particles can be made positively or negatively
charged, and can be deposited (by spraying for example) on
the outer surface of the suction device6, 16, 26, 36.
Thereby, the charged particles will adhere on the outer

surface of the suction device 6, 16, 26, 36. The material of
the suction device 1, 10, 20, 30 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 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.



12 transition portion 25 WD 2012/ 048914PCT/ EP2011/ 058756 34 C ains 1.
A suction device (1, 10, 20, 30) conprising a suction 5portion (3, 13, 23,
33) to beweueolsdstyy a user's nmouth, characterized in thaCcTmrodiloss’ss (7,

17, 27, 37) are adhered to or immobilized on the outer surface of the
suction device (1, 10, 20, 30) such thatl the probiotics (7, 17, 27, 37) are
segregated 10fromthe outer surface by external factors when the suction
device (In e 2hba3mdrs shekerky powder, dry matter or dry extract

is accompanied and/or mixed with a substance 8, 18, 28, 38
and/or a matrix promoting such adhesion. Said substance 8§,
18, 28, 38 and/or matrix can be a sugar (for example

5 maltodextrin, fructose, sucrose, or glucose) or an oil.

In one embodiment probiotics 7, 17, 27, 37 can comprise or be
mixed with maltodextrin. In one embodiment the above
probiotics 7, 17, 27, 37 are applied to the outer surface of
the suction device 6, 16, 26, 36 by spraying. In one

10 embodiment the remaining water is removed by evaporation of
the water (for example by increasing the temperature). In
one embodiment the outer surface of the suction device 6, 16,
26, 36 is physically rough (i.e. presenting asperities) such
as to promote such adhesion.

15

Additionally, the suction device 1, 10, 20, 30 coated with
the probiotics 7, 17, 27, 37 can be packed into a container
(bag, carton box, plastic box) favoring the electrostatic
interaction (hence the adhesion). Such a container will

20 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

25 embodiment the container is dimentionallized to contain about
between 10 and 200 suction devices 1, 10, 20, 30, preferably
between 20 and 60. In one embodiment the container comprises
a flexible film, preferably a multilayer film and said film
comprises the desiccant.

30
Although the present invention has been described with
reference to preferred embodiments thereof, many
modifications and alternations may be made by a person having
ordinary skill in the art without departing from the scope of

35 this invention which is defined by the appended claims. For

example, the use of the suction device is not limited to a



2. The suction device (1, 10, 20, 30) according to claim1, 15characterized
in that wherein the probiotics (7, 17, 27, 37) are at |east adhered to or

i mrobi | | 280 20r2/tBE40ut er surface of the suction porti onPC3/EPB,1/02856 33) .
203. The suction device (1, 10, 20, 30) according to claim21 or claim 2,
characterized in that the probiotics (72 17, 27, 37) are adhered to or

i mmobilized on the outer surface of the suction device (1, 2510, 20, 30)
such t hatoathe Hortahliegt s (can bE WBEd 3b) arsdmetmnicsaldey isegiggatied f rom
the outer surface when the user's nouth sucks the suction device. 4. The
suction @VilEEXNI FPPFC IS SBrdinyg 16 &P 16 3othe prdcéding A ai ns,
charact erjized Jd that 1he Aol aldLschl b 24nd30 A &radhened tg or

i mobi | i zed on the outer surface of the suction device (1, 10, 20, 30) such
t hat t he ipr asirotdecsi9ed, sUAel37, €87). arse a WD 1201.2/(048914RPCT/EP2GEL (58756 35
segregat ed hy .di.ssol ytion w th ter conponents .of the user'.s saliva. 5.
The sdet o A e TG, 48] YectolBing B oy OF Sk B eceuih
clains, chanaderdzed iimtdratlized on the outer surface of the suction

device is not limited by the invention. The shape and
material of the suction device is also not limited as long as
being covered by the subject-matter of the appended claims

10 and the intended use.



the probiotics (7, 17, 27, 37) are adhered to or inmmobilized on the outer
surface of the suction device (1, 10, 20, 30) such that the probiotics (7,
17, 27, WP arx489segr egat ed by dissol ution with enzynme®CofEPRI18/068766 ' S
saliva. 6. The suction device (1, 10, 20, 30) according to any of the
precedi ng claims, 15characterized in th¥# the probiotics (7, 17, 27, 37)
are adhered to or immbilized on the outer surface of the suction device
(1, 10, 20, 30) such that the probiotics (7, 17, 27, 37) are segregated by
a nutrition 20 (103). 7. The suction device the preceding clains,
characterized in that the suctRefenedreepymeralsipo 10, 20, 20, 30)
30)according to any of is at |east partially

1, 10, 20, 30 suction device

5 11, 21, 31 (flow path confining) inner surface of the
suction device
12, 22, 32 inlet portion

3, 13, 23, 33 suction portion

4 shield

10 14, 24 inlet of (or in) the inlet portion (inlet)
5 tip of the suction portion
15, 15, 25 suction and outlet opening (opening)

6, 1o, 26, 36 outer surface of the suction device
7, 17, 27, 37 probiotics
15 8, 18, 28, 38 substance (matrix)

9 handle
29 flange portion
100 feeding apparatus
101 container
20 102 outlet (outlet opening)
103 nutrition
104 fixing means
P1, P2, P3 flow path
T2 transition portion

25



25def ormabl e, preferably at |east the suction portion (3, 13, 23, 33) of
the suction device (1, 10, 20, 30) is deformable, and the probiotics (7,
17, 27, WP 0rx4sdhered to or inmobilized on the outer ®OTfERC@10F875Hhe
suction device (1, 10, 20, 30) such that the probiotics (7, 17, 3027, 37)
are nmechanically segregated fromthe out®er surface when the suction device
(1, 10, 20, 30) is deformed. WD 2012/048914PCT/EP2011/ 058756 36
characterized in that the outer surface of the suction device (1, 10, 20,
30) is treated to enabl e adhesi on of the grobiotics (7, 17, 27, 37). 5 9.
The suction device (1, 10, 20, 30) attd!®Fng to any of the preceding
clains, characterized in that the probiotics (7, 17, 27, 37) are mxed with
a substance 10 (8, 18, 28,38)for pronoting the adhesion or inmmobilization of
the nix to/bn t ke soutterrsweivace( 6,116,10,28,036)°60) tcersuctingn adevicte on
enhanglng I%ﬁnﬁ%%gflk£y13, 23, 33) to be sucked by a user’s mouth,
characterized in that
probiotics (7, 17, 27, 37) are adhered to or immobilized
on the outer surface of the suction device (1, 10, 20, 30)
such that the probiotics (7, 17, 27, 37) are segregated
10 from the outer surface by external factors when the

suction device (1, 10, 20, 30) is sucked.

2. The suction device (1, 10, 20, 30) according to claim
1,
15 characterized in that

wherein the probiotics (7, 17, 27, 37) are at least
adhered to or immobilized on the outer surface of the

suction portion (3, 13, 23, 33).

20 3. The suction device (1, 10, 20, 30) according to claim
1 or claim 2,
characterized in that
the probiotics (7, 17, 27, 37) are adhered to or
immobilized on the outer surface of the suction device (1,
25 10, 20, 30) such that the probiotics (7, 17, 27, 37) are
mechanically segregated from the outer surface when the

user’s mouth sucks the suction device.

4, The suction device (1, 10, 20, 30) according to any of
30 the preceding claims,

characterized in that

the probiotics (7, 17, 27, 37) are adhered to or

immobilized on the outer surface of the suction device (1,

10, 20, 30) such that the probiotics (7, 17, 27, 37) are



(1, 10, 20, 30)and/or 15 10. The suction device(l1l, 9, characterized in that
10, 20, 30) according to claim thesubstance(8, 18,28, 38) is a matrix,
pr ef er ablwoO 20@8418i ng an oil, an emul sion or a gel. 20PCT/EP2011/058756

35

segregated by dissolution with water components of the

user’s saliva.

5. The suction device (1, 10, 20, 30) according to any of
5 the preceding claims,

characterized in that

the probiotics (7, 17, 27, 37) are adhered to or

immobilized on the outer surface of the suction device (1,

10, 20, 30) such that the probiotics (7, 17, 27, 37) are

10 segregated by dissolution with enzymes of the user’s
saliva.
6. The suction device (1, 10, 20, 30) according to any of

the preceding claims,

15 characterized in that
the probiotics (7, 17, 27, 37) are adhered to or
immobilized on the outer surface of the suction device (1,
10, 20, 30) such that the probiotics (7, 17, 27, 37) are

segregated by a nutrition (103).

20
7. The suction device (1, 10, 20, 30) according to any of
the preceding claims,
characterized in that
the suction device (1, 10, 20, 30) is at least partially
25 deformable, preferably at least the suction portion (3,
13, 23, 33) of the suction device (1, 10, 20, 30) is
deformable, and the probiotics (7, 17, 27, 37) are adhered
to or immobilized on the outer surface of the suction
device (1, 10, 20, 30) such that the probiotics (7, 17,
30 27, 37) are mechanically segregated from the outer surface

when the suction device (1, 10, 20, 30) is deformed.

3. The suction device (1, 10, 20, 30) according to any of

the preceding claims,



11. The suction device (1, 10, 20, 30) according to claim9 or 10,
characterized in that the substance (8, 18, 28, 38) or matrix conprises
25car bohywsioabe/masotes based on or derived from car bohydr @CeEP2d12/0587he
suction device (1, 10, 20, 30) accordin g%ao claim9 or 10, characterized in
t hat 30t he substance (8, 18, 28, 38) or trix conprises proteinaceous
materials or proteins. WD 2012/ 048914PCT/ EP2011/ 058756 37 characterized in
that sai d erharesterdweie ithehditssol ution of the substance (8, 18, 28, 38)
or matrix by breaking bonds in said substance (8, 18, 28, 3%) or natrlx 5
14. The suctit6n errcé YL, 2 R0 020, M3 sy dievg S0 Gny 8¢ e prldcedi ng

cl ai s, chartarretaecreudzecq) I A e SUet 1N t%%V'p“r%b(l%tﬂc% 0, 130) 27,

preferably at | east 10the suction portion (3 23, 33) of the suction
device (1, 10) .20, 30), is nade of a f1exi bl e naterlal preferably a
flexiple polynmeric material, nore preferably silicon. 1515. The suction
device (1, 10, 20, 30) according to any of

9. The suction device (1, 10, 20, 30) according to any of

the preceding claims,

characterized in that

the probiotics (7, 17, 27, 37) are mixed with a substance
10 (8, 18, 28, 38) for promoting the adhesion or

immobilization of the mix to/on the outer surface (6, 16,

26, 36) of the suction device (1, 10, 20, 30) and/or

enhancing its stability.

15 10. The suction device (1, 10, 20, 30) according to claim
9,
characterized in that
the substance (8, 18, 28, 38) is a matrix, preferably

comprising an ©0il, an emulsion or a gel.

20
11. The suction device (1, 10, 20, 30) according to claim
9 or 10,
characterized in that
the substance (8, 18, 28, 38) or matrix comprises

25 carbohydrate or is based on or derived from carbohydrates.
12. The suction device (1, 10, 20, 30) according to claim
9 or 10,
characterized in that

30 the substance (8, 18, 28, 38) or matrix comprises

proteinaceous materials or proteins.

13. The suction device (1, 10, 20, 30) according to claim

5 and 9 or 10,



t he preceding clains, characterized in that the suction device is a teat
(10, 20, 30) or a pacifier (1). 20 16. The suction device (10, 20, 30)
accordi ngvoaolesim 15, characterized in that the sucti omrCi@®r2aia/ ofgr®¢ 20,

30) has a hollow formand further conprises: 25an inlet portion (12, 22,

32) having an inlet (14, 24) for enteriffg nutrition (103), and the suction
portion (3, 13, 23, 33) is designed for sucking the nutrition (103) through

the inlet (thardtdrilzed Hex dhatd on device (10, 20, 30), wherein the
suction 30portion (13, 23, 33) conprises at |east one opening (15, 25, 35)

for di spensiSigd & %SHEEed TR itOF CLEPP L WHereiot ahS

21, 31) of the sucti@n devite (1052, 3Q); coMIReS & fdaW Ratdh +ERL
WO 2012/ 048914PCT/ EP2011/ 058756 38 17. The

P3) for the nutrition (103).

& (11,
RlL. P2,

suction devi®e (1B, B, 2B) 30) meceordi ng to any of the precedi ng clains,

characterized in that 5the suction device (1, 10, 20, 30) is enclosed in a

protective shell, the protective shell preferably being air-tight and/or
substanti al 1 y. oxygenre ddight dard/cer wat amn,t i2ght ,30t)0 aicsolratie oS @icd asiyCloifon
device (1, 10, 20, 30) and protect the probiotics (7, 17, 27, 37) from

degr adat i on.tRE0 PEBCePHE % $dE181% -devi ce (1, 10, 20, 30) according to claim

16, characterized in that

the suction device (1, 10, 20, 30), preferably at least

10 the suction portion (3, 13, 23, 33) of the suction device

(1, 10, 20, 30), is made of a flexible material,

preferably a flexible polymeric material, more preferably

silicon.

15 15. The suction device (1, 10, 20, 30) according to any of

the preceding claims,

characterized in that

the suction device is a teat (10, 20, 30) or a pacifier

(1).
20

16. The suction device (10, 20, 30) according to claim 15,

characterized in that

the suction device (10, 20, 30) has a hollow form and

further comprises:

25 an inlet portion (12, 22, 32) having an inlet (14,

entering nutrition (103), and

the suction portion (3, 13, 23, 33) is designed for
sucking the nutrition (103) through the inlet (14,

for

into the suction device (10, 20, 30), wherein the suction

30 portion (13, 23, 33) comprises at least one opening
25, 35) for dispensing the sucked nutrition (103),
wherein an inner surface (11, 21, 31) of the suction

device (10, 20, 30) confines a flow path (P1l, P2,

the nutrition (103).

(15,

for



characterized in that the protective shell conprises an alum num
foil or a 15polyneric material or a filmor a conbination thereof. 19. The
sucti on d®0i202/04891410, 20, 30) according to any of the pce®PdéingseTbai ns,
characterized in that 20nore than 10% ref erably nmore than 25% pref erably
nore than 50% preferably nore than 75%2 preferably nore than 90% of the
outer surface of said suction device (1, 10, 20, 30) is covered by said
probiotics (7, 17, 27, 37) and/or substance (8, 18, 28, 38) and/or matrix.

25 20. The suction device (1, 10, 20, 30) accordi ng to any of the preceding
claims, chafact &fizE8GH Phaetire ddgr ddat i of) t REPreBinet its 207, °f7, 27,

37) is 30enhapced by ihe, cantiget, during suckling, of said nutrition (103)
and said probiotics (7, 17, 27, 37) and/or said substance (8, 18, 28, 38)

and/ or sai dqmtrlaqterl\deO-MIMMPCT/ EP2011/ 058756 39 21. A feeding
appar tus ( r|5| : nt ainer, (lgp) haV|n an tIet (102), and a
suct i n devﬁt%ee) d%%)lcfcc rdlair%]g d (r)f’ of "% &' dTegcéiéllﬁlg clains, the
suction deVIpcz@t(eLQ,lv%O,sh%Qﬁ beimrg hmuwniadconHe @ud felr 6102 beamnd he

container with its . .
air-tight and/or substantially oxygene tight and/or water

tight, to isolate said suction device (1, 10, 20, 30) and

protect the probiotics (7, 17, 27, 37) from degradation.
10

18. The suction device (1, 10, 20, 30) according to claim

lo,

characterized in that

the protective shell comprises an aluminum foil or a

15 polymeric material or a film or a combination thereof.

19. The suction device (1, 10, 20, 30) according to any of
the preceding claims,
characterized in that
20 more than 10%, preferably more than 25%, preferably more
than 50%, preferably more than 75%, preferably more than
90% of the outer surface of said suction device (1, 10,
20, 30) is covered by said probiotics (7, 17, 27, 37)
and/or substance (8, 18, 28, 38) and/or matrix.
25
20. The suction device (1, 10, 20, 30) according to any of
the preceding claims,
characterized in that
the segregation of the probiotics (7, 17, 27, 37) is
30 enhanced by the contact, during suckling, of said
nutrition (103) and said probiotics (7, 17, 27, 37)
and/or said substance (8, 18, 28, 38) and/or said

matrix.



inlet portion (12, 22, 32). 22. The feeding apparatus according to claim
21, characterized in that 10t he feedi ng apparatus (100) further conprises a
fixi ng nmewox01(2184914f or renovably |inking the suction dePCt&Ped/058268¢ 30) to
t he contai ner (101). 23. The feedi ng apparatus according to claim
22, 15characterized in that the fixing ffeans (104) is an adaptation ring
with a closure nechanismor a screw thread. 2024. A nethod for naking the
suction devite @1,fekdlind0apd@)raaccordiong tcompiy same:of clains 1 to 20, said
met hod conprising the step of contacting the outer surface of said suction
device (1, fO,CO?%,alé)@)r it )s ity 1pcoitotivds §&7, (147) 220 3B7) and/ or sai d

substance (8, J18+i28, 38);25and/ on saih)milddor£iQ; adhering, cor Jomobi | i zi ng
the probiotics(7, 17, 27, 37) to/on the outer surface of ‘the suction device
(1, 10, 20, BEcsUEma ldtaiftse prhebisotdtoeon device (10, 20, 30) being

5 mounted on the outlet (102) of the container with its

inlet portion (12, 22, 32).

22. The feeding apparatus according to claim 21,
characterized in that

10 the feeding apparatus (100) further comprises a fixing
means (104) for removably linking the suction device (10,

20, 30) to the container (101).

23. The feeding apparatus according to claim 22,
15 characterized in that
the fixing means (104) is an adaptation ring with a

closure mechanism or a screw thread.

20 24. A method for making the suction device (1, 10, 20,
30) according to any one of claims 1 to 20, said method
comprising the step of contacting the outer surface of
said suction device (1, 10, 20, 30) with said probiotics
(7, 17, 27, 37) and/or said substance (8, 18, 28, 38)

25 and/or said matrix for adhering or immobilizing the
probiotics (7, 17, 27, 37) to/on the outer surface of the
suction device (1, 10, 20, 30) such that the probiotics
(7, 17, 27, 37) are segregated from the outer surface by
external factors when the suction device (1, 10, 20, 30)

30 is sucked.

25. The method according to claim 24, further comprising
the step of evaporating an agquous portion of said

probiotics (7, 17, 27, 37) and/or substance (8, 18, 28,



(7, 17, 27, 37) are segregated fromthe outer surface by external factors
when the suction device (1, 10, 20, 30) 30is sucked. 25. The net hod

accor di ngvoaocleasm24, further conprising the step of evapmpPatiilogs7a6 aquous
portion of said probiotics(7, 17, 27, 37) and/or substance (8, 18, 28, 40
38) and/or matrix on said outer surface*®f the suction device (1, 10, 20,
30) for pronoting said adhesion or immbilization. 526. The net hod

accordi ng tegl aind/24 atat2h.x wherseiinl saited rcenirdciden® i shaadedduidrhe f or m of
sprayi ng and/ or, di ppi ng and/ or depositing said probiotics (7, 17, 27, 37)
and/ or substi&des 8,1:18,9/28 0,38 ) ardd o Tttt Jo g O AP SUtEr Sur f ace of

the suction ;dewe8 iGLt:19. 20, 30). 10

5 26. The method according to claim 24 or 25, wherein said
contacting is made in the form of spraying and/or dipping
and/or depositing said probiotics (7, 17, 27, 37) and/or
substance (8, 18, 28, 38) and/or matrix onto said outer
surface of the suction device (1, 10, 20, 30).

10



