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Field of twedigssstion This invention relates to devices us@®tTVUSCAL806S
conponents to packaged |iquids, such as 10 beverages. Description of the
Rel ated Art In the pharmaceutical and food i ndustry it is well-known that
addition of health- pronoting bacteria (e.y. probiotic bacteria such as

| actic bacteria or bifido bacteria) allow 15 people to nmaintain a proper
gut function. However, it has been difficult and relatively expensive to
have an acceptable shelf - life of a @ hat contains these
bacteria. The problem has been thaﬂ%@gﬂg@&?% )r enteral solutions go
through a thermal sterilization or are aseptically filled in presterilized

contairsers, thus killing or renoving any live bacteria added during the
production process. If the bBACGKGROUNDKOREIHBINEENTVONNt 0 t he sol ution
during the 20 production/filling process and after sterilization, the

bacteria are likely to be re-activated by the presence of water, and woul d
accordi nglf‘li g:&éq gir% @13',9 finally die within a few weeks or nonths after
producti on: _ es of the bacteria m ght also change the sol ution
taste and nutrikiks @R@htivtdistes thleaites dsdde add tempehdntytolpativped lighilsssuch s on
and the bacteria prior to ingestion, special 25 delivery systens have been
i nt egr #t edbevaragessol uti on containers like e.g., Tetrabrik or Pet bottles
(see, for example, co-pending PCT application PCTIUS98/21490). Since these
delivery systens are nore or less an integral part of the packaging, the
producer cpaRBLLSE 8 R0 after production to have sone of the
%TE%’V‘ETV—S’VSTG

products have 1 m and some not to have it. Attenpts to
sol ve t hese pr olnltherpharmzkeutizal ol foed imlustry itis svelldmoivadhat additionad hedtlescopi ¢

30. packaging infusion,units forped as, tubes froma |iquid_inperneable
materi al . POMOLRG ARftEna (5-gs probiptic hgsteria sygh: %sﬂ%tmﬁwwﬁmﬁ ah?‘é’cl ose
Straw ?Aﬂ'apﬁe%p}é% btaihiit a ﬁ%Bexbﬁxt function. However, it has been difficult and relatively

expensive to have an acceptable shelf life of a mixed product that contains these bacteria. The

pfoblem has been that such drinks or enteral solutions go through é thermal sterilization or are
éséptically filled in presterilized containers, thus killing or removing any live bacterié added
during the production process. If the bacteria afe added directly into the solution during the
20 production/filling process and after sterilizaﬁon, the bacteria are likely to be re-activated by the
presence of watér, and would accordingly multiply and finally die within a few weeks or
months after prbductioh. The metabolites of the bacteria might also change the solution taste
" and nutritional value.
' To avoid the interaction between the soiu:cion and the bacteria prior to ingestion, special
25 delivery systems have been integrated into solution containers like e.g., Tetrabrik or Pet bottles
(see, for example, co-pending PCT applicétion_ PCT/US98/21490). Since these delivery systems
are more or less an integral part of the packaging, the producer cannof choose during or after
production to have some of the products have the delivery system and some not to have it.
Attempts to solve these problems include the use of tubular devices, such as telescopic
30  packaging infusion units formed as tubes from a liquid impermeable material. For example
U.S. Pat. No. 3,102,465 and PCT/AAU97/00680 disclose straw-shaped units that can be

opened so that the ingredient contained in the unit can be dispensed. A number of patents, for



opened so that the ingredient contained in the unit can be dispensed. A
nunber oiygPasess, for WO 01/ 15985 PCT/ US00123065 2 exanpE&fmsbbszesdat -
Nos. 4,860,929 and 4, 986, 451, provide tubular devices closed on both ends
and having perforations along the sides_to allow granular material to be
rel eased and dissolved in contact withwater or another solvent. O her
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that di asbhavisg pdiforatione alﬁngahe sidestoallew grahudarthateridl t6 be Felkdse@atd\@s@yebdof a
straw in the formof a spoon made of a sol ubl e substance. O her
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ready- 1 o fo-use systemfor the pati'ent or the user after this extended

term | formofa spoert mede ofy sajuble substanee.dOther steani-skaped aiveltyainiventinns ptavide t o
dri nks ‘of an r edi.ent rob| ot i oorgani sm using a straw
that th¥% ﬁ%‘&}ﬂg‘?e ao{r?rFﬁ@ﬂ"aEg%cW‘@ ﬁ““f‘ﬁ%a“‘ﬁﬂrpﬁ\@ce{st is a further object of
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additives to everages S as dalry products or so darinks or te enteral
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i i irradi ation or th sterilization. It |safurther

sterile filtrati r
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means fgich hoa grobivtiv micRscgmiah, d%ﬁ@dd!ravﬂh@ﬂﬁé cobultRe EA{ then uéettolsfp thef ur t her
obj ect of the invention to provide a new delivery systemfor other

noi st ur@itkensi tive or oxygen-sensitive conponents, such as certain amno
d t .proteins. 25.Cth
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di spd osetheér additives to beverages such as dairy products or soft drinks or to enteral solutions which

have been through an aseptic or sterile treatment, e.g., sterile filtration, irradiation or thermal
sterilization.

It is a further object of the invention to provide a device for adding components to
beverages which has a water and moisture tight container until it is opened and ready for use.

20 It is a further object of the invention to provide a means for long-term storage of health
promoting bacteria.

It is a further object of the invention to provide a new delivery system for other
moisture-sensitive or oxygen-sensitive components, such as certain amino acids, peptides,
nucleotides, vitamins, hormones and proteins.

25 Other objects and advantages will be more fully apparent from the following disclosure

and appended claims.

SUMMARY OF THE INVENTION
The invention herein is a dispensing tube containing a selected material, such as
30 bacterial cells or other additive, on the inside of the tube. The tube is wrapped and sealed in an

outer watertight envelope until time for usage. At the time of usage the outer envelope is taken



and appended cl ai ns. SUMVARY OF THE | NVENTI ON The invention herein is a

di spensi ngwoghasessnt ai ning a sel ected material, such as 30 BETIUS00/33068¢e] | s
or other additive, on the inside of the tube. The tube is wapped and
sealed in an outer watertight envel ope ggtil time for usage. At the tine
of usage the outer envelope is taken WO (01/15985 PCT/ US00/ 23065 3 away and

when t he fuddndrwitiathe fitReR Aevide Penctratedlaltbitioncoftadich Stichd@bederage Bemer age
or an enteral solution, the selected material is added in the desired

anount t centérel sobition;, the selected material dvaddeid dm thiel desised amoung o thesolusivn widlerthe

obj ects and features of hﬂ; Lnventions wll be nore fully apparent fromthe
5 fol | ow %?g“‘lﬂ el e Whfended clai ms. BRIEF DESCRI PTION OF THE

DRAW NGS - FI gur §yky b@.e@tsQﬁ& g&‘ﬁﬁ&é SEthY inRbndwill BShof R Lkt dHorh Bife t ube

of the invention. I gure I'S a perspective view of a second enbodi nent of

the tupe followhsy disslesure amd appkfiddd ¢dainss. 3 i s a perspective view of a third
enbodi nent of the tube of the invention. Figure 4 is a cross-section of a

portion of the tube that has an adherent selected material inside the
tube. Figure 5is a partiﬂ = _ Ntﬁl _ i d tube end show ng
the location of adherent =S€ B e ratettal— es—oA- 6C depict a
coated second Fighe Pisiafierspectivesaewiofa firft enitddirBar Be bfihe inventighlr € 6A) ;

the coated second tube inserted partway into the inpernmeable tube (Figure
6B); and t he Figuret2 isra perspettivecdew of asecondemhodimeni of thectubg ef the danentionf

View B the diEbE DR AREIERITIPG ot fakLgEtoRmeat okt bhs st 1 BYBtA LD
DESCRI PTI ON' OFiife 4 1R QecdiR i Sirb e Vi d hMaE 3n adhkrBi Flected material
- inside the tube.
Figure 5 is a partial view of a partially sectioned tube end showing the location of
adherent selected material. -
15 Figures 6A-6C depict a coated second tube prior to insertion in the impermeable tube
~ (Figure 6A); the coated second tube inserted partway into the impermeable tube (Figure 6B);
and the rotation of the coated secor-xd tube end and dislodgment of selected material inside the
impermeable tube.
Figure 7 is a perspective view of the device of the invention packaged in an envelope.
20
DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS
THEREOF

The present invention is a dispensing tube having a structure similar to that of a

drinking straw. The dispensing tube is impermeable to liquids and open at both ends for the
25  purpose of delivering the solution through the device normally by sucking. In the preferred
embodiment, a selected material, such as a suspension of typically probiotic microorganism, for
example, lactic bacteria or bifidus i)acteria, is added to the dispensing tube as described below.
rln the preferred embodiments of the invention, during production of the tube of the invention, a
second tube delivers the selected material into the dispensing tube. The tube is then placed into
30  awater-resistant outer envelope using a packaging machine as is known in the art. The

materials used in the manufacture of the invention, in particular, the dispensing tube and the



The present invention is a dispensing tube having a structure simlar to
t hat of avaloi/ts®8sng straw. The di spensing tube is inperneapCentsoo3ogsi ds and
open at both ends for the 25 purpose of delivering the solution through
t he device normally by sucking.. In the preferred enbodinent, a selected
material, such as a suspension of typically probiotic mcroorganism for
exanpl e puted efivetopeamiust beccapiible bf prteetiig eeBacRria of othefifdedidd thbRridl #HE&NSi ng
tube as described below. In the preferred enbodi ments of the invention, -
during gewamination aad moksture fercpesiods pfup te/kmpuths starage et tentpsratarei Tbes t he

| ect teri.al int he, di ' tube. The tube ig_.then,pl dinto 30
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the art whiftQer sTRErREietted nii&shl idusele nManufacture of the invention, in
particular, the dispensing tube and the WO 01/ 15985 PCT/ US00/ 23065 4 outer

envebope, nuRefamngtoythb figuws, the aiventiombereings b dispensing tabe forkiéspensihgat ed
material fro confam ngti.Qn and, poi sture_ for per.iods of up to 12 nonths
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is a di 2Refithengbd asishotvain Figuresib-3nin athersedrds; ttesitubea isarot losed hiceithet érgli d,

conpri si ng‘?a | iquid_ inmperneabl e tube 20 having_an _gﬁ_en bore 22 surrounded
by an i AHB? 2Q isgaeigrably ofa simpand struciuge #sds knewn pathidriakingsrawseswgh asthend a

tubdd ;S tatise biFd b PoRR iRRHMal ik GHORE o8 Hpr Bl frmd® B85 g
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used wi th boxed individual drink cartons, andis preferably formed froma
synt het interpall opaiing of arwaemiaterial Rrafenrsd dishensiamg irange from p stigthrad®y3-20mm and f r om

i th | I ti terial. Pref d di [
Pange 1 el of 530S, BRI et hed st iRing 8B " The ¢ ube nay be
a commer ci al THE, LB G156 Be luléwnh hktahdhe gﬁﬁkéh ie>§>|g gé’viﬁfa 5&6&@%&%{;@@ andar d

drink box having a puncturable opening, 1 wer end 28 of ube is

pr efier atliejowenznd 28ad thatibeis preforably apéintpdrend ad sipvania Figuresied andif.sPthesi ng -
tubes that may be d in the.inyentiop include thos L.t h |lows 44 as is
nown | FLEPeITETEikes it guabibepsed e e Bclyds s By RoR Al s R e

out er 1 G (MigtréR).CYinkE Grdis UBH HPJapan often have an outer tube into which the drinking )

straw telescopes, the invention herein also include an embodiment having an outer tube 42 as

shown in Figure 3.

20 _ It is important that tube 20 have the capability to hold the suspension, and to hinder the
suspension from unintentional leakage out of the tube 20. This is accomplished either by
surface tension through appropriate selection of the material of which the tube is-made or by
treatment of tube 20. It also could be done by altering the viscosity of the suspension.
Although not required for the invention, in the preferred embodiments of the invention, the

25 inner wall of the tube is coated or is otherwise surface- modified to give a higher surface
tension. Thus, in the preferred embodiments, the invention further includes a coating material
30 for holding a suspension of the selected material 32 within the open bore 22 adherent to the
inner tube wall 24. This coating material 30 may comprise any coating substance which is non-
toxic to humans and to the bacteria to be added to the tube, and which adheres to the inner tube

30  wall 24, for example, a dietary oil such as corn oil or a wax. The coating material may be

applied in a number of ways, for example, by insertion of an elongated stick or other device



straw tel escopes, the invention herein also include an enbodi nent havi ng an
outer tubdAQVEE8S shown in Figure 3. 20 It is inportant t hRCEUBW2BMSave
the capability to hold the suspension, and to hinder the suspension from
uni ntentional |eakage out of the tube 20.5 This is acconplished either by
surface tension through appropriate selection of the material of which the
tube i s readedwithithe substacepwith atubuldydilihig devicea bx by sprayidg the inside obfubg20er i ng

the viscosity gf the suspension. _Although ngt reguired for the invention,
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wi thin the open bore 22 adherent to-the inner tube wall 24. This coating
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humans and ,t,0 the .bacteri.a to be added t he.tube Al C er.
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a wax. T"i_ﬁe SRAEV W IO lquitk Y3 198t MR RligtAEntl Bf bRYIDR maYf be/'dekirable & position
exanpl e, by i1nsertion of an’elongated stick or other device WO 01/15985
PCT/ US00/th8adkitivescloseab dk disial énd, ke that etadditive becdrhessquickiy dispersed in the

device, or_ by spraying.the inside of tube 20. The. bacteria or additive my
be appl i S@luponpn thegortinernGnetss reasprito RYsition theplditiyeat he félﬁﬁaf el fen the
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i nsi de ofcohsunted? Qltehhativieht, whien tlenatidétivechils aTpledsartitaste, litmby bepoditiored andei ti ve
i nside tube 20 may be determ ned by the pature of the additive and the,
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~in the container. Another reason to position the additive at the distal end
i s when the Poefaradly the sclaetsd materiabBe that in tothgstispenseddram thesdispesising qubec20
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20, the suspension containing the additive may need to specially treated to optimize shelf-

stability and appropriate retention in, and release from, tube 20. For bacteria, the suspension

20 containing the bacteria should not contain a significant amount of water, and should be fairly
resistant to oxidation. The suspension should dissolve or release or carry the additive, such as
bacteria, into the fluid that is being consumed, at typical use temperatures (e.g., 0°C-40°C).
Thus, for a number of additives suc?h as bacterial additives, the dried additive is preferably
granulized into a very fine powder to insure solubility and even distribution in the solution.

25 The bacterial suspension or other additive to be contained in the device is preferably
prepared in a sufficiently concentrated formulation so that surface tension/adhesion withholds
the suspension in the tube. The concentration of the suspension is optimized to give a good
ratio between volume and number of bacteria per ml. Preferably the concentration of bacteria is
not be lower then 1% in the suspension. The cells are preferably mixed directly into the

30 suspending liquid under a nitrogen protective flow to reduce vapor and oxygen presence.



additive, the additive nmay be placed in the inside tube 20 in the formof a
dr opl et , wiahoietsossoul d have | ess surface area than an evenbpgraiss@zsoes d
material inside the tube 20. 15 Preferably the selected material 32 that is
to be dispensed fromthe dispensing tubg 20 conprises |yophilized cells of
one or nore probiotic mcroorgani sns, such as various Lactobacillus or
Bi f i dobagtheiigticells ofbaGerid@peiddion Be 0Ribld® thy fskedleyadtle tél¥RedpiatttiabFiriRd t 0
tube 20, the_ suspension containing the additive may need to specially
t r eat ed depicted in the figursais small datsi o1 assmallcirgles, toshpwitheir position (61g..iin Fignnes

tube. 20. For.hacteria, the suspension 20 containing the

rel ease fro _
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or carry the additive, such as bacteria, into the fluid that is being

cons éinethclude vitgminsatolomats, migeralattrace slefrenty, hord@patd)y meditines, driigs, eazymasber

of addi %&g@uch as bacterial additives, the dried additive is preferably
granul i § a very fine powder to insure solubility and even
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concent prividing ® setohd tuber34davingai snallef auter diamsiep thaa diecimherdismétehef tHe lighide .
suspension in the tube. The concentration of the suspension is optimzed to

gi ve a iepsameable tubegad prederably hawing 2rcdosed end 36 as shox iniguyes 6A6C. Fhef er abl y

t he .con i er i@, i 0 I . en J%in sion.
he ‘Sl FIoval Gkt 38y ShatpPEh bl Wi AlEielesfed ;B 2258 st S PREERE e
a ni t r ogderdbyphefatt wedsichnd/oPby Astefn\bdReN vemateAXBE kisvAS BIRE art \DheH the5985
P& US00/ 23065 6 Although cells of bacteria would not be visible to the
naked egeated tlesed end 36 dsiinaertedrintglthgbore 22 atitheilewenendr28 ofdhe liguid émpermesblg| |
dots, or.,as.small, ci,rcles 0 show their itio e.qg.,.Lp ki gur 1-4
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preferably ed.tg.the tu 20.by . .prayi di,ng a ond, tube 34. havi a
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40 enclosing the tube 20 as shown in Figure 7. The outer envelope must be substantially

impermeable to water vapor and should have sufficient flexibility and toughness to prevent
unintentional puncture, and is preferably made of flexible polymeric material or an aluminum
20 foil, coated on a polymeric film. Inall cases the envelope construction is made in such a way
_ that when sealed, water and moisture are prevented from entering the tube device. The material
should also be easy to tear open at the point of use. The envelope 40 is preferably made of a
- polyolefinic material coated with aluminum or of a synthetic polymer as is known in the art
with a low water permeatioh rate. A preferred material for th¢ outer envelope is a polyethylene
25  or polypropylene, including both homopolymers and copolymers of these polymer families,
with an aluminum layer as an outer layer. If a transparent envelope 40 is desired, the
polyethylene/polypropylene structure may have outer layer comprising a polymer of ethyl vinyl
alcohol or poly-vinylidene chloride. Alternatively, polyethylene and/or polypropylene may be
used without an aluminum layer if there is not a need for protection from oxygen. Those of

30  ordinary skill in the art may substitute other suitable packaging material.



i nper neabl e tube and pr ef erably havi ng 'a closed end 36 as shown in Figures
6A- 6C. Thavaerti9ssed end 36 is coated externally with the REEESWRPE eri al
32 as shown in Figure 6A whi ch adhere by surface tension and/or by use of
an adhesive material as is known in the grt. Then the coated closed end 36
is inserted into the bore 22 at ‘the |lower end 28 of the liquid inperneable
t ube 20 whi ch Tease lnlmamparmeatﬂdtdba 20zit is :lemovad froed gnvddph 40handciosdriedgnto a
material 30 (Fjigure 6B). e closed end 36 js noved, ch as, bein ot at,
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pol yet hyl ene/ pol ypropyl ene structure may have outer |ayer conprising a
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whi ch the bacteria are to be ad
While the invention has been descnbed with reference to specific embodlments it will

be appreciated that numerous variations, modifications, and embodiments are possible, and
20 . accordingly , all such variations, modifications, and embodiments are to be regarded as being

within the spirit and scope of the invention.



5 (not shown) nmay be protected by for instance a puncturable al um numfoil
as is knd¥ool/iasshe art that will nmake it possible to addpigautssokrsoéso an
aseptic filled or a thermally sterilized solution. At the tinme of the

straw s penetration of the container, fgr exanple, of _an enteral —preduet,
a dairy product, a soft drink or sonme other type of solution or m

the bacteria are integrated into tTHETIAIMSN, giving Blmmllmwm%‘mof
bacteria in the product. Once the lower 1o end 28 of thel d:
in the liquid and the selected material 32'is renoved fromthe inner tube

wal | 24ﬂ&igb¥a§ﬂ Qﬁh the liquid by drawing the Liquid through the bore

fromth *0 the upper end and into the nouth. The envel ope 40
cont ai ni NgAtde9ice y@edigensia at%eleéeh%a%é‘rp.ﬂiiﬁﬁﬁ'liéufdr e%gﬁ&nééeverage or ot her
fluid containers, or can be attached to the confainer, Tor exanple, by
adhesi ves 9 ailiquidinkpeomeabledispensingt tubohaving arkopen bosnbeing surrcinded\by ad fHaes
tube 20 contai,ning the selected material -and in envel ope 40 could easily
be attached meowgb@?‘ﬁe"tt?’ﬁ‘@%&o’ﬁé@@ﬁ’éuﬁﬂﬁww Af thg tubs ta@nopen lowrsead afitet | on
of the selectgyl. ggderial would be suitable. Wile the invention has been
described with reference to specific enbodinents, it will be appreciated
t hat numer ()s coatingraterial holdiflg hisasehsion of thedelesbd diatRial witiretheeped bbre, and
20 accordingly, all such variations, nodifications, and enbodi nents are to
be regarded &4hesentie theipmesitybewall.spirit and scope of the invention.

WO
01/ 15985 R, LoRBI LA IV LLEL L ML )T
Wat'®r s ety dhe ekt mitertitro 8ol M from th et bl ol ndabced rishthe,
liquid, coliquid by plcing thelowdr badiof e itiBean MRARE SHERERTIMe ’ligﬁﬁ tHRUER thed D
open bore being surrounded by an inner tube wall and extending from an
open upperbfé'hd of the tube to an open |ower end of the tube; and (b) a
coating material holding a suspension of the selected material within the

open bore adherent to the inner tube wall, _
2. The device of claim 1, wherein the selected material comprises cells of a probiotic

15 ~ Imicroorganism.
3. The device of claim 2, wherein the probiotic microorganism comprises Lactobacillus.

4. The device of claim 1, wherein the selected material comprises a suspension of lyophilized -

20 live bacteria.

5. The device of claim 4, in which the concentration of live bacteria at the point of useisat ~

least 1% of the suspension when the device is manufactured.

25 6. The device of claim 1, wherein the coating material is selected from the group consisting of -

oils and waxes.

7. The device of claim 1, wherein the viscosity of the suspension is modified to provide
maximum adherence of the suspension to the device.
30

8. The device of claim 1, wherein the tube comprises a bellows portion.



10 wherein the sel ect e removed fromthe inner tube wall
and ni xed WOt0R/15988 ﬁ"lﬁ!'@ Iﬂmm the |ower end of the PGBASPH2I0RE
liquid and dr awi ng thev leqUL the bore. 2. The device of claiml,
wherein the selected material conprises cglls of a probiotic .15

m croorgani sm 3. The device of claim 2, V\/ner ein the probiotic

m cr oor gani sm conpri ses Lactobacill us. 4 The device of claim1l, wherein.
t he sel ected mat erial, compri ses_a suspensi on of |lyophilized 20 live

bact er i a. 95 . Theidevige of claimql, wialiemthe t‘l'sl?? tﬁ%ﬁ%"?%%‘bﬁ%ﬁ@iﬁti on of live
bacteria at the point of use is at least 1 % of the suspension when the
device is manufactured. 25 6. The device of claiml1l, wherein the coating
mat eri al 1§ Teldeicedf tlainl] WheRir0the tel 1S ntide fignoh symhdtic polymeremetsrial/. The
device of claim1l, wherein the viscosity of the suspension is nodified to
provi d& nmaxi num adherence of the suspensi on to the devi ce 30 8. The

devi ce of I im1l e 0 abeIIo rrion.
01/ 15685 11 Theevipe P Flaih ) et 8 16 iR g Frgd g ik el rpaling ofg
The devi ce GlaxGhakefall wher e| n the tube teI escopes into an outer tube. 10.

The device of claim1, wherein the tube is nade froma synthetic pol yner
material. 5 11. The deV| ce of claim 1 wherein the tube is made from paper

ith i [ . 12. The d I

wherein t b Vlevica of safip druPereht e gynghep A ShATRAta ASHETRAO 2 20 B h of

50- 509 Jlgh\ﬁtﬂ'?g@?ﬁbﬁ%l_of claim1l, _wher ein the tube is a cormer ci al
raw. 14. e de

drinking st vice of claiml, wherein the open bore of the
t ube has been surface nodified to give

13. The device of claim 1, wherein the tube is a commercial drinking straw.

14. The device of claim 1, wherein the open bore of the tube has been surface modified to give

15 a higher surface tension.

15. The device of claim 1, further comprising a flexible, essentially water vapor tight envelope

enclosing the tube.

20 16. The device of claim 14, wherein the envelope is made of a polyolefinic material coated with

aluminum. :

17. The device of claim 14, wherein the envelope is made of a synthetic polymer with a low
water permeation rate.
25
18. The device of claim 1, wherein the suspension of material is distributed along the full length

of the inner tube wall.

19. The device of claim 1, wherein the suspension of material is primarily placed at the lower

30 end of the tube.



15 a hi gher surface on. 15. The device of claim1, further conprising
a fl exi b0 ots9gmt | amw Mm)’”ml ght envel ope encl OpPCTQISuérz3ossibe. 20
16. The device of cl he envelope is made of a polyolefinic
material coated with alumihum 17.*The, evice of claim14, wherein the

envel ope is nmade of a synthetic polymer with a low water perrreation rate.

25 18. TDocAdrsthétofimakingiaetice W@eﬁsﬁ%@ selsabe fimatepial Rito ABYEM] &mprising:
di stributed al ongmt he full length of the inner tube wall. "19. The deV| ce -

of cl ai m 1(2) previding atlm@mmgamd:@pensmgéub@ham g opearborebeihgerbuaded he
| oner 30 end of .t he t.ube. 98 IIIIIIIIIIIIIIII III [ 111

PCT/ USOO\/DBS% y @ninner fubgrwall, gn ‘?Pé’fs T80 PRRS? ng'dz?fHE\H‘ oy S‘Ef{eﬁ‘ls‘}‘ﬁg a
sel ected mat ggeal into a’liquid, conprising: (a) providing a |iquid

i nper neabl e di spensi ng: t ube having an open bore being surrounded by an
i nnes t ube(bhabatingredparsiow nfithe gnifer trbeaval Liwitkin tenopenfbordiwith lalsaspensmn obtker end

f th b h b i t hi h
gpeﬁl gorteuvmetsﬂ %?gcggﬁfféﬁi ﬁ‘ b‘lhgort I‘%Eéﬁ?l?{%ség qlxpgllg])g{artéﬁe g’él\ivahat \Mt Lel Raz e(ral al
adheres t oy 'tHé‘Eerleétém iéﬁbj d%e&g:%ﬁ&]'ﬁ e'?g.lt{g%zw %ﬂb

renoved fromthe I nner tu acmgthe
| ower end kquid by plaving theﬂldvm ehd qﬂuhd nﬁt&dndiaahqui@aﬁdl&ammd ht;hird(lh@lilghhﬁ
bore. 10 21. The method of claim 20, wherein the inner tube wall is coated
with the sk9fected material by insertion of a second tube that has a
coatjyng of the selected material into the lower end of the dispensing
tube

21. The method of claim 20, wherein the inner tube wall is coated with the selected material by

insertion of a second tube that has a coating of the selected material into the lower end of

the dispensing tube.

15 22. The method of claim 20, wherein the selected material comprises cells of a probiotic

microorganism.
23. The method of claim 22, wherein the probiotic microorganism comprises Lactobacillus.

20 24, The method of claim 2(), wherein the selected material comprises a suspension of

lyophilized live bacteria.

25. The method of claim 24, in which the concentration of liVe bacteria at the point of use is at
least 1% of the suspension when the device is manufactured.
25
26. The method of claim 20, wherein the coating material is selected from the group consisting

of oils and waxes.

27. The method of claim 20, wherein providing the liquid impermeable dispensing tube

30 comprisés providing a tube comprising a bellows portion. -



— e

15 22. The net hod of ' ) t he selected material conprises
cell's of aWSrHHSHSi c - "i‘ IH [I3 The met hod of cl ai RCTAJS00RA3068i n

t he probiotic mcroorgani smcornprisses Lactobacillus. 20 24. The met hod of
ckaim 20, wherein the selected material cpmprises a suspension of

| yophilized live bacteria. 25. The nethod of claim24, in which the

concent r a28.dFheahethod ef tlaixh 26, wheatintpreviginigrthe lifuid dmpesneable digrabing tatRf t he
suspensi on when i he deyjce, |% manuf actured. 25 26, .The nmethod of clai m 20,
wherein the "t?H’ePﬂsFr‘gP’i‘?H’tdé‘Pg & ube ¢hat fglescongs intaxnn eutef tYhdup consisting of oils
and waxes. 27. The nethod of claim 20, wherein providing the liquid

| nper meabl e di spensing tube 30 conprises providing a tube conprising a

bel | ows pp9.IThermeti6d b d1af8 30, itekdih brdvidihg khé lidniil iﬂngéﬂ:deabie didpehsing tube.
PCT/USOCQO' 23065 C L S 11 28. The nethod of claim20, wherein providing the
| i qui & i npercREWBIses pro¥idinga e made fropparpynthetic prlymeninatgrial. t ube t hat

tel escopes into an outer tube. 29. The nethod of claim20, wherein
providing the liquid inperneabl e dispensing tube 5 conprises providing a
t ube madesd. r@ ¥ i MREh . et : : &F{EE : hm 20,
wher ei n provi dilﬁgﬁt hgﬂﬁﬁlg&zdgq}!’ rrper#e%ﬁgggl}wslﬂ) n(slln;rlli’g u félg(agsgg%?lﬁégisb@

provi di ng a compeiseseptevidingm mbe aradeiiom paper ntithrandhtennh toingdf advalenaterial,
material. 10 31. The nethod of claim 20, wherein providing a |iquid

I nper meabl e di spensi ng tube conprises providing a tube having a dianeter

r angi f v [ . :00- am _32.,The net hod, of claim
20, migr e?fr)impl)]rgon?ﬁ | ng@"aéﬁﬂfzq@i&(]ﬁ ?egrﬁpglfogjle(ggg a Iﬁggdplg' sefrﬁ%aql%gl e’T’ongctBPﬁ)ri ses
provi di ng acomprisesgraviditigiatsbéiBavihg 8 diandsler rdREing BoRPOI2 0 hintind 2ength WEEHET
conprising surface-nodification of the open bore of the tube to give a

hi gher surf 208 MBnsj on. :

32. The method of claim 20, wherein providing a liquid impermeable dispensing tube

15 comprises providing a commercial drinking straw.

33. The method of claim 20, further comprising surface-modification of the open bore of the

tube to give a higher surface tension.

20 34. The method of claim 20, further comprising providing a flexible, essentially water vapor

tight envelope enclosing the tube.

35. The method of claim 34, wherein providing the flexible, essentially water vapor tight

envelope enclosing the tube comprises providing a polyolefinic material coated with

25 aluminum.

36. The method of claim 34, wherein providing the flexible, essentially water vapor tight

envelope enclosing the tube comprises providing an envelope made of a synthetic polymer
with a low water permeation rate.

30

37. The method of claim 20, wherein coating a portion of the inner tube wall comprises



20 34. The met hod of i er conprising providing a flexible,
essent i akwoyoEbss viummlm mH "*ﬂmmope encl osi ng t he tubgect/Bbeo2Bbes net hod
of claim 34, whereins«previding tshe=l|exible, essentially water vapor tight
envel ope encl osing the tube conprises gr oviding a polyolefinic materi al
coated with 25 aluminum 36. The methdd of claim 34, wherein providing the
fl exible, i ) 3R i t ube

conpri ses ‘g?‘ﬁ’gﬁﬁ |g?1%lle éﬁéﬁ%{nﬁg? gg@ﬁ{%gleﬂgég t&@?yﬁ{eﬁg&ﬁi 0?&%40 y%llraqubé 9\ﬂlh a |l ow

wat er perneation rate. 30 37. The method of claim 20, wherein coating a

portion_of the nper tub | I conprises WO 01/15985 | 1111111111111 1 G i
11111 1381 The meshod et 30, vhegein soktines: poriioh PTHye inner tibe SEALHOBPTSS mat er | al
al ong the j:ul: tkrg\ﬂ . ¢ ot met hod of cl ai m 20,
wher ei n co(ia{%{%lh% p%rg%s?%%&%&{lﬂgéﬁﬁln%:ﬂ%tlgg@%ﬂﬁ%%{r%rsi ses distributing the

suspgnsi on of material at the lower end of the tube. 5 39. The nethod of

claim 20, further conprising nodifying the viscosity of the suspension to
provi de3feiiemethedipkelaint 20, Jarthercompripiag sasifying the siseesjty of the suspension to

provide maximum adherence of the suspension to the device.



