2 3 MMR M 1 D SPENSING TUBE BACKGROND OF THE | NVENTI ON Field of the

I nvention This invention relates to devices used to add conponents to
packaged |iquids, such as beverages. Description of the Relat *ﬂ%ﬂh@ t he
pharmaceutical and food industry it is well-known that addition o eal t h-
pronoting bacteria (e.g. probiotic bacteria such as lactic bacteria or
bifido bacteria) allows people to maintain a proper gut function. However,
it has been difficult and relatively expensive to have an acceptabl e shelf
life of a m xed product that contains these bacteria. The problem has been
t hat such drinks or enteral solutions go through a thermal sterilization or
are aseptically filled in presterilized containers, thus killing or
renoving any |ive bacteria added during the production process. If the
bacteria are added directly into the solut{on during the

production/filling process and after sterilization, the bacteria are |ikely
to be re-activated by the presence of water, and woul d accordi ngly
multiply and finally die within a few weeks or nonths after production.
The et abolites of the bacteria ni ghPISRENGNGWAHFe the solution taste and
nutritional value. To avoid the interaction between the solution and the

bacteria prior to ingestion, special dellverg systens have been integrated
into solution containers |ike %ﬁé&¥ﬂﬁiﬁﬂbﬁilﬁ;lﬁlﬁﬁiﬁmbttIes (see, for
exanpl e, co-pending PCT application PCT/US98/21490). Since these delivery
systens are nmr ., Less,an integral part of the packagi ng, the producer
cannot choosengﬁﬁﬁggﬁbpﬁﬁﬁﬁer production to have sone of the products have
the delivery syst erfihisrigvestomelnesto Hevidatued toadd BRI So patkaga 1\eidd, Reb &

pr obl ens Inclug$,ﬁag use of tubul ar devices, such as tel escopic packaging
i nfusion units tonned as tubes froma liquid inperneable material. For
exanple U S. Pat. No. 3,102,465 and PCT/ AAU97/ 00680 di scl ose straw shaped
units that canbggnt ePS Rﬁﬁwéﬂﬁt the ingredient contained in the unit can

be di spensed- s, for 2 3 MAR 2004
In the pharmaceutical and food industry it is well-known that addition of health-

promoting bacteria (e.g. probiotic bacteria such as lactic bacteria or bifido bactcria) allows
people to maintain a proper gut function. :Howcvcr, it has been difficult and relatively
expensive to have an acceptable shelf life of a mixed product that contains these bacteria. The
problem has been that such drinks or enteral solutions go through a thermat sterilization or are
aseptically filled in presterilized containers, thus killing or removing any live bacteria added
during the production process. If the bacleria are added directly into the solution during the
production/filling process and after sterilization, the bacteria are Jikely 10 be re-activated by the
presence of water, and would accordingly multiply and finally die within a few weeks or
months after production. The metabolites of the bacteria might also change the solution taste
and nuiritional value, |

To avoid the interaction between the solution and the bacteria prior 1o ingestion, special
defivery systems have been integrated into solution containers like e.g., Tetrabrik or Pet botiles
(see, for example, co-pending PCT application PCT/US98/21490). Since these delivery syslems
are more or less an integral part of the packaging, the producer cannot choose during or after
production to have some of the products bave the delivery system and some not to have it.

Attempts 10 solve these problems include the use of tubular devices, such asielescopic
packaging infusion units formed as tbes irom a liquid impermeable material. For exampie
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



2 exanple, U S Pat, Nos. 4,860,929 and 4, 986, 451, provide tubul ar devices
cl osed on both ends and having perforations along the sides to allow
granular material to be rel eased and dissolved in contact vvitga\ﬁm[@mr
anot her solvent. O her nethods of adding a material to a liquid by neans
of a strawdevice include coating the outside of one end of a strawwith a
flavored coating that dissolves when the strawis placed in a liquid or
maki ng the end of a strawin the formog a spoon made of a soluble

substance. O her raw-shaped novelty inventions provide straws with
i nt er nal oané’]P?"ean%IP 3H§86r4a§q0§§9%‘i’§$%‘§5laPFGW%B‘btllah@é@?S ¢lpsedonppiberdsor e an

obj ect of ttEhavityPeifbaiforsAldnE W Gifes f a‘ifo(%%%uia? Yﬁ'aféﬁﬁlﬁto B GRS R0l ! endly

systemto protect bacteria for an exten ermat roomtenperature, and
have a readfycontagt wihewaorar enethesrsokvimg. fRthéremdthads of dudingsanaterial era liduidbyext ended

term It i f rQpie 0. Rrovide a. device t enahle addition to
dri nks of znﬁ%}sr?g%é%%én éf:slﬁ%:lH&eacsogtzlingpdpE(’) HAHS & opf 8‘?({)%%@’%1"%’%}‘ YH§%a straw
that the cosuingrhet dissolvesr@herthe st BipRcédia a lidtiddK makihg i edd bid §th§fin o] ect  of
the inventi onﬁigéﬁ)r ovi de means of adding probiotic bacteria or other

addi tives {&™ 09 &radg pbhsaublesibptanas, Sése ssvothapesinoveliy inkentions previdnt er al
sol uti ons mv@m’iﬂlhﬁt\éﬁlanﬁ%ﬂtew@éé%ti?ﬁ?fg?tﬁ%?gﬂ&su §La:ﬁ5s‘?” le treatment, e.g.,

sterile filtration, irradiation or sterilrzation. It is a further
obj ect of the ilhiséhrréfor an objscinfitibaneentieniogeovidera sidple huy-costrmahenssnet-0

bever ages I mﬁ .. an I St ur i ght container until it is opened
and ready %&Ege. fbt&?t E&;;’a ﬁrat%gérm %Xg?ng%c“e%‘f T e L a"ﬁrad?ﬁ%&e a
means for toosgsysenmfos thepatmt of thi et hiter this en@idedgnbacteria. It is a further

obj ect of the inventi,on t.0 provide new delivery, systemfor other

noi st ur e- sensi tlp\%r}?ﬂh%ﬁ gee Ergﬁ’gFt’i%%“c‘Bﬁ‘FﬁB‘?‘Pé‘iﬂ%!“%ﬁ%ﬁmﬁ‘é of &t ingredienini no
aci ds, pephicHasa probivat ARkddighisnY ukiagh Saw BN HDDESAL daPligh GRS sip Beher

obj ects and_advant ages wi | Ig‘%le m)rlgér?ul I“;/ apparent fromt eef‘(?)flptg)%ﬁi ng

di scl osur edMnd appended cl ai ms.” SUMMARY OF THE | NVENTI ON The i nventi on

herein is a di 5pRR%HAR: Bﬁjp& of R0 gro%%le%%e%qs oﬁ&giglig %}obioﬁgggcte%% or
other 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.

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.

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

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



bacterial cells or other additive, on the inside of the tube. The tube is
wrapped and sealed in an outer watertight envel ope until tinme for usage.
At the tinme of usage the outer envelope is taken 2 3 LIAR 200?553”\/\% and
when the tubul ar device penetrates a solution container such rage
or an enteral solution, the selected material is added in the desired
anount to the solution while the solution flows through the tube. O her

obj ects and featureé of the inventions will be nore fully apparent fromthe
fol | owi ng di%@Y 88 \Veendhgtubnigedayicg peneaieios 2 sERfmTopRRERIUPIT RONDOETZEHET DRAW NGS

Figure 1 is eﬂteﬂ#ﬁ@@tﬁﬁﬁ i @el¥d & bridl iS Aclasd indADAL - ORLE R 1ol RN vHile e
i nventi on. SPlngre I s a perspective view of a second enpbodi nent of the

tube of the ehipwnthrough digtebes j s a perspective view of a third
enbodi ment of t heyHerbsjedd aﬂd%athﬂ%&’@ﬂhk ﬁ@cntﬁ'n?%fl? mbr f%lycz[é:?%%msfﬂﬁﬁ en of a

portion of the tube that has an adherent sel ected materi I nside the

t ube. Fi gur dolipyiag @SWtQE&ﬂ appeagedoftaigespartial | y sectioned tube end showi ng
the location of adherent selected material. Figures 6A-6C depict a coated
second tube prior to insertion in-the inperneable tube (Figure 6A); the

coat ed second tube inserte@&@ﬁw&wrﬂwmﬁ;@m@swbe (Figure 6B);
and the rotati onrgle.tiiea GOLH SAEAF, THPEELANT, dl: ?'b%d IR0y Rliose! ected
e inpgr bl 1% A P thephn

mat eri al inside t _ e tube. ure ersp ectTve Stew of
thy. device of tHhewieRuenapérepecheckenyetia wqoramerdwdeh@pet thBE:‘BAbtﬁE)uDEﬁaﬂl PTI ON

OF THE. | NVENT! ONcDSRRELERSER SYBOD VBN S FH G For oG PLARRLent | o

is a dispensing t structure sim

straw. The di speﬁsvmg 1§ abess-gciiopdpmeasnef tie wbeqhmdiss mnﬂihapmemmdbmhdanﬂnds
for the p‘”r{%@?h % delivering the solution through the device normally by
sucki ng. e pre “erred enbodi ment, a selected material, such as a

sus penS| on of t ylhguraISh;/a pm-ﬂiﬂnmetw 6f anpaetlia(ug) fsgrIdh&tubd & sh@\mgﬁl&caocdua@ bf C
bacteria or a;Pn i fi du§ gct erjai’:\ is added to the di spensing tube as descri bed
bel ow. erent selected material.
Figures 6A-6C depict a coated second tube prior to insertion in the impermeable tube
(Fipure 6A); the coated second tube inserted partway into the impermeable tube (Figure 6B);
and the rotation of the coated second tube ¢nd and dislodgment of selected matcrial inside the
impermeable tube. '

Figure 7 is a perspective view of the device of the invention packaged in an envelope.

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
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 bacteria, is added to the dispensing tube as described below.
In the preferred embodiments of the invention, during production of the tube of the invention, a
second tube delivers the selected material irtto the dispensing tube. The (ube is then placed into
2 water-resistant outer envelope using a paéikaging machine as is known in the art. The

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



In the preferred enbodi ments of the invention, during production of the
tube of the invention, a second tube delivers the selected material into
t he di spensing tube. The tube is then placed into a water-regi,sfant outer
envel ope using a packagi ng machine as is known in the art. Thi 3 (LTS
used in the manufacture of the invention, in particular, the dispensing
tube and the 2 3 MAR 200 4 outer ‘envel ope4 nust be capabl e of protecting
t he bacteri a or o‘tiher setl eCtl%\gl gteri al fhr m__cont am natian andlgoi sture
for peri odsBf AR THSURS SeRaRic Broterhing {he PYRRG A AP SHGIE M fPRye
mat eri al  Musintaaisniob@ndioBtirofonpédsls anap he rsdhsRensdge Al e 1Iampaedd dhet he
bacteria or__ whatever othe | ect ed erial 1s used. ferring to the
figures, th¥>F ROSHE B HS? b 3ble 6 “afefmag%éﬁéwww%wg&wﬁga gr
sel ect ed neygdtbval othéiLledtel kdtthdhis g@apri sing a liquid inperneabl e tube 20
havi ng an open bore 22 surrounded by an inner tube wall 24. Bore 22 is
open at both an Reisens wxile fgures thednvestipn hestin is axlispetsingiube (bdispensiiown in
Fi gures 1- 3.4 ; : ibe 18,1 [ N 20
g ezec&g%lz@{al mw@qm&, REmbHOGs 4 fqdi® néﬁ%g@m‘ﬁ% zgrhfag%%@g?n bol LB

IS preferabyo a size and structure as'Is raws,
such as t hesurstndeddy ah atentube walbdd. Borh 2D dsapen pridihvdndipadr edd i26 land atdvanend and

| s pref er ably, Qs IBASHOM. & pRUALCE LEROIIEL 1 RL S, st NiAS cpa
pol ye: hyl ené or po ypropy?ene, or frompaper Wth an 1 nternal coat ng of a
wax mat eri alubeRpef grieathlydifrens iuohsnicangss if kaowrawivid diidhingfsu@wg-s@éh ssthand a

| engt h of 50- 5! The .t.ube ) co rcial,.drinki straw. Thus, if
tube 20°1 s Ta BeeRear i Bl Bl PR A i b e o
openi ng, tdyethkvoysiymeat et sichas polgehylenguur bl p@bllyncaophomipepkrevich aas shown

in Figures .1-3 and..7. her di. nsi ng .t ubes t hat be. us in the
ety o iRl el W e BRe ] T Rn R e RS2 Db ded 2
Si nce stravslengldf $050DapMN ThE bbd niha\be s abmadictdl dfinkdg: Juatkvo whi ch the dri nking

straw t el escope the invention herein also lnclude an enbodi nent having an
outer tube 42 a %hﬁ‘b\#?’%srsfwsed—y@ﬁﬁta@mﬁ‘ Rox Ravipha PUAYHaPlo 8PFge t he.

capabi | i ty tholchel ehdtMef Fusmis Eﬂﬁbralﬂﬁﬁip&iﬁtebl&ﬁﬂjﬁrsh&b\@in EPSRENS Hi3 7 1ARer
uni ntentional | eakage out of the tube 20 This is acconplished either by

surface t erfStRSASIREBRIGAL 106 ypaddh dheduieation Hriudy theseevieellpiar af iskAPwhin he
tube is madge Q:Egﬁiguretzlj.eg-ih&e{ﬁ_taw?‘ilsédtm@a;%f)oﬁédiha@é 2P0t iRG WREEHDYrALLET | Ng

the viscosity of the suspension. ‘ _ _
straw telescopes, the invention herein also include an embodiment having an outer tube 42 as

shown in Figure 3.

It is important that tube 20 have the capability 10 hold the suspension, and 1o hinder the
suspension from unintentional leakage out of the tube 20. This is accomplished either by
surface tension through appropriate selecticn of the material of which the tube is made or by
treatment of tube 20. 1 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
inner wall of the be 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 39 may comprise any coating substance which is non-
toxic 10 humans and to the bacteria 1o be added to the wbe, and which adheres 1o the inner tube
wall 24, for example, a dietary o1l such as corn oil or 2 wax. The coating material may be

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



Al t hough not required for the invention, in the preferred enbodi nents of
the invention, the inner wall of the tube is coated or is othervm' se
surface- nodified to give a higher surface tension. Thus, %?wﬁ]erred
enbodi nents, the invention further includes a coating nat erl al*

hol di ng a suspension of the selected material 32 within the open bore 22
adherent to the inner tube wall 24. This coating material 31) may conprise
any coating substance which is non- toxic to hunmans and to the bacteria to
be added to the tube, and which adheres to the inner tube wall 24, for
exanple, a dietary oil such as corn oil or a wax. The coating material may
be applied in a nunber of ways, for exanple, by insertion of an el ongated
stick or other device 2 3 MAR 2004 5 coated with the substance, with a
tubular filling device, or by spraying te inside of tube 20. The bacteria
or additive neyatchevithmplsibeehncdi itk d il GBing dtgtc&ubl@tsﬁlﬁﬁ@ 1h0ihs:&aeafam¢)m ately

appl i ed t0 sel ect ad. paskL LR Ioh 2 e LR collOn, SXBINL £ ARl | T 0P

of about 10 JAI) even BVE € af t er
coating the i nmltdbtosﬂectedbslt@ﬁs insifircthprabd (Er exampld, snplbdrop ofeboud i Grlysvbnlt | on of

the additive gﬂ?%’cﬂjﬂl&vﬁt}ﬁezggdem?ﬁwl?&eQEér%a% g,lg%oﬁcmecfbatm&tmamwﬁddl tive

and the inten use an easi | ditive, even

distribution PEdiyghtongfikeiaddive inside “tbFi@&Hid*l“‘tdF‘G‘”é“’Hi’ ekt vavge ofbeciiVveand is at

the di stal endndafe ihikRd 23, This, f6Bah BFy dAoHIE AL, {ven MOHhkiLOR 1es§&mcaaddl tive
close to the distal end so _t hat the_ additi veﬁulifgorres ui. c Ib%édl spersed in

the sol uti onMeAddtE distohesquirkly andisst the fistalend ofbe 20, g ey ??ﬁﬁ" CROFP i ve at
t he di stal endmla&dlmhehsett&&cdlaﬂwnmsﬂ&a’(‘lﬂ&adﬂhv&ﬂ[ﬁn&ﬁ@.ﬁdﬂy dipekaiinted it is
desired to malé0 dlluiethe addltlvet)Ll

Al ternatively “\7\}‘?8 ’y‘{' T R R K asan?ddf"é{es?l%’e d:s%pgnlér{‘?ﬂ‘ncn %‘8& ti oned
at the upper a@dﬁdfeﬂl@annml@asea&tﬁaencgmdwtrm exgifallylddutel thic mkluw?(bafm Hismi ze

exposure of a@orga&a{aennéﬁma; h)hEn th@ i }4&3 ptess%m@ﬂ(éummewmeda%aced in
the inside tube 20 in the f orm of a droplet, which have | ess surface

area than an SRRSHEN tUPTsRsy %&mﬁ&%ﬁ' the d‘rrﬁs TR pinirpize °E‘?,H5'é‘e 26@ PYEPEUBLY t he
sel ect ed mat ebiddvefe ddaile théy He Plabel ifl the RSIES RBL jonom i'ohﬁoﬂi G@easitng woulbe 20

conprises |yophilized cells of on nore pr tIC roor gani sms, such

as various Eﬁ‘feéﬁﬁﬂ?‘ieﬂ%’a @i"\""f’&%%gé‘{'i"ﬁ ?f Bendi ng on the type
of additive bei ng haldady hoseleodmasl 32M1$m$p¢8r$nsed1frmﬂnbalsmnsi§g wir@laddi ti ve
may need to SQ@&&. ési Lﬂ:&%}ﬁﬂo?&} %B}nbng'éﬁ%igg Llfoor SHaR! Jul X vards appropriate

retention in, ase rom erl a, € suspenslt on
Lactabac:lius or Bifidobacieria strains. Depending on the type of addmvc being added to tube

20, the suspension containing the additive r‘é!ay need to specially treated to optimsize shelf
stability and appropriate retention in, and release from, tube 20. For bacteria, the suspension
containing the bacteria should not contain  significant amount of water, and should be fairly
resistant 1o oxidation. The suspension should dissolve or release or carry the additive, such as
bacteria, into the fluid that is being consurmaed, at typical use temperatures (e.g,., 0°C-40°C).
Thus, for a number of additives such as bacterial additives. the dried additive is preferably
granulized into a very fine powder 10 insure-solubility and even distribution in the solutiop.

The bacterial suspension or other additive to be contained in the device is preferably
prepared in a sufficiently concentrated formulation so (hat surface tension/adhesion withholds
the suspension in the tube. The concentraticn of the suspension is optimized to give a good
ratic between volume and number of bactena per ml. Preferably the concentration of bacteria is
not  lower then 1% in the suspension. The ¢ells are preferably mixed divectly into the

suspending liquid under a nitrogen protective flow (o reduce vapor and oxygen presence.



contai ning the bacteria should not contain a significant anmount of water,
and should be fairly resistant to oxidation. The suspensi on shoul d

di ssolve or release or carry- the additive, such as bacteria, ;18%%@%
fluid that is being consuned. at typical use tenperatures (e.g., ) _
Thus, for a nunber of additives such as bacterial additives. the dried
additive is preferably granuli zed into & very fine povvder to

i nsure-, solubilit even di ut| t he solu e bacteri al
suspensi on °8FI?1é?”S§ Brctgrigevault nps ‘ggﬁtﬂgﬁ nakedi e Itﬁ% “Hiaﬁi’rsabl y
prepared i 1c$c'dfuﬁ ihQifiek ¥s MW&L Blaés%ﬁmfl QIriTed, &1 dhow ter ;sc,laaﬁoﬁ@gfﬂ.cra%dreﬁsi on

adhesi on vmt h?fjp]g t he suspenS| on in the tube. The concentration of the
suspensi on -4 apfHigHre 2 aEsPeFigElve a good ratio between vol ume and nunber of

bacteria per m od?ére,é;eézed)}nmeﬁn@uﬁp&%ﬂr}kr&a&édqa 1i9hidPREA AL Bevi& TP ihMHREn t hen
1% in the suspensi on. Th| cells are preferably m xed. dlrectly into the

suspendi ng NFIEdE Aamrtesolorants.ipgals. Hch flemeERty diomERRITI G MEHAIES BHEP DR
oxygen prespaeelid 3 LI AR 200% 6 Al though cells of bacteria would not be
visible to the naked eye, the selected material 32 is depicted in the

figures as smal [Theerlestedgpaterial 32pmch a5 beetprial celiSalS@FFéWltlhé@#edﬁﬁgﬁettvbfreﬂ(bé
in Figures d:rélwalinglgS'ec's‘h@%@35ha\ﬁ,?%%0§ﬁuw&h&)dm%é?ﬂ{aﬁﬁé iRd- Qe AR S | 'namhhat

coul d be added to 1 quids using devi ce of I nvention include
vi tam ns, dopomgatls tubgiandprgferablit having aslasabends3s ah emvapathgureneaios. rilérs

drugs, .enzycru%g%?rgagﬁwﬁdédg&to tgmﬁibee%%gggm&ﬁm' %ﬁowémcﬁ cfl}\t%ﬁh' al

cells, is pre e tu y prOV| ing a sed ube 34
havi ng a sredhérepy wfaeq: teisiamenddar by megoftah @dhasiye mathriahastieknoyin mw@ get. glhieni the

| nper meabl eco&xiéﬁ’glg%ﬂgﬁgﬁgk‘?ﬁs%m&’m é&ﬂ& 3> Gl %%?%ﬁ% f%-?BIEPIeCt Eﬂaﬂnf Pl@“res

6A- 6C. The coat ed exter na eri al
32 as showrtuber20Riigdr s Been datedin pmenerewwuméamngmmmm(a(ﬁaﬂm 6By use of

an adhesiv al i no i r e sed end 36
is i nsertegmlrl%[(E "g 3%3?%'%‘2‘5’ %‘%ﬂﬁ \X&?ede?ﬁﬁ"ﬁgﬂo?‘)a?% ?“' glld rrﬁer meabl e
t ube 20 whididlodzig shieend hiaeﬁmaﬂatmupdhdnﬂb tlerbatingloy thd inhertvme] (@‘tgaire 6Q).
material 30 (Figure 6B). T | os end 36 is noved, such as heing rotated,
agai nst the coathh bﬁ?@ bR rag‘méf‘i@ssﬁq na-sﬂé’-mﬁ*g?ﬁﬁaﬂw BEFLEROR BN Y loPfa

t hen adheremehgoélﬁgem@qn;talzoas SHownlR Figavey. ™R lohref HvBlpEmAtbe skb@arkitipe 20 is

preferably packaged in a flexible, essentially water vapor tight €nvel ope
impermeable to water vapor and should have sufficient flexibility and toughness 10 prevent

unintentional puncture, and is preferably made of flexible polymeric material or an aluminum
foil, coated on a potymeric film. In all cases the envelope construction is made in such a way
that when sealed, water and moisture are prevented from entermg the tube device. The material
should aiso be easy to tear open at the point of use. A.The envelope 40 1s preferably made of a
polyolefinic material coated with aluminum or of a synthetic polymer as s known in the ant
with a low water permeation rate. A prefefzed material for the outer envelope is a polyethylene
or polypropylene, including both homopalymers and copolymers of these polymer families,
with an aluminum layer as an outer layer. I7a ransparent envelope 40 is desired, the
polyethylene/polypropylene structure may have outer layer comprising a polymer of ethy! viny!
alcohol or poly-vinylidene chloride. Alternativeiy, polyethylene and/or pelypropylene may be
used withowt an aluminum layer if there is |jot a need for protection from oxygen. Those of

ordimary skill in the art may substitute other suitable packaging material.



40 encl osing the tube 20 as shown in Figure 7. The outer envel ope nust be
substantially inperneable to water vapor and shoul d. have sufficient
flexibility and toughness to prevent unintentional puncture, aqg%HiR
preferably nmade of flexible polynmeric material or an al um num 1 o g%%ted
on a polynmeric film In all cases the envel ope construction is made in such
a way that when sealed, water and noistdre are prevented fromentering the

Lse. The envel of@ B0t anpyaeaianbs T A0 B e oty sRed e B coat ed
Wi t h al um rHBen tiguidfcomtainpByhetherdowaing MEthroagh aSopgeRYAn the ch@narss is dunk Rith | ow
wat er perneataon rate. é} referred Tat e i al fOL t he . out er envelogp is a

pol yet byl R iy p%ngwgzja FReei ﬁFgP%%T HEHE gt P oy e
o ese pQhydiel Thapbm bfde contdifen, s8th &laUlicH UER, t@yhith &3 vadleritdrelo beaidatd
transparent envel gpe 40 is desired, the polyethylenel polypropyl ene
structure B} SPRIVH TerYt RerProtegied byfomiHpae guactprably ARmingmm foglisy IS KioMgpin g cohol
D01 Ypr opyl TRt ApbGle BabFbiih (P schR L Y2 BREAINAIZA 1 4 need
for prot ectselonor. r dthouing efithe Fiwe e paletralgmdif tiwropnigivet, Forieranifle ofrt curap]

per meabl & Epe: 38 Fighiy G B PR Shichlypee Sty S AN Ne Doy WS 20
chosen | i quitesraiodinas trersoloyorsigtvirera desivabici doge b battaripiaghe pmdiwpeMicnghe lawerhe
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cont ai ni ng t he Witie thepgventipn s bsen deserbpd ivith ssforengegprsrendicisebed imyatsoit will
be appreciated that numerous variations, mo-ifications, and embodiments are possible, and
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other fluid containers, or can be attached to the container, for exanple,
by adhesives as is known in the art for drinking container straws. Thus,
tube 20 containing the selected naterial and in envel ope 40 c% hgg@l y
be attached onto every type of package contai ning solutions where ion
of the selected material would be suitable. Wile the invention has been
described with reference to specific enbodinents, it will be appreciated

t hat numerous variations, nodifications, and enbodi nents are possible, and
accordingly , all such variations, nodidgications, and enbodi nents are to be
regarded as being wthin the spirit and scope of the invention. 2 3 MAR
2004 8 THE CLAIMS What is O ai ned hHHE éLamglevi ce for dispensing |iving
cells of a probiotic mcroorganisminio a Itquid, conprising: (a) a liquid
i nper neabl e di spensi ng tube having an open bore being surrounded by an

i nner  tyiet ivwa@ldimafdsext endi ng from an open upper end of the tube to an
open |l ower end of the tube; (b) a coating material on a portion of the
inner tube wall, said coating material selected from the group consisting
of oils land damicesoralitpehsihglivigy celis 46 prdIctio nfiéroblaenibinvito @ ligeid| sorvdrisinge

probi otic mcroorganismfor long-termstorage within the open bore adherent
t o the i nng)a litidémpeatieablanitbpémsingtubé havild 8n opsawind belhd yurmaihded Magoinngn ght
envel ope enchteiway andextenbiag from drosmentupper etdosfalgetubatudart apgpriowercdndtdf the
living cellstudke; the probiotic mcroorgani smfromnoi sture; wherein the
living cells of the probiotic mcroorganismmy be renoved fromthe inner
tube wal | (adoatingadatariallontadweridnopiithe ibperlikbevall st ecatingrmatena selentgd drbmt he
tube in the Itheaiotp annbisting atwilsqndiveaxks gud bolding e syspenkion bbihe living callseof thevi ce
of claim 1, whehieticmicioerganist fortlprg-termstasagen witiimtisoopeniboessadhgranbisdbe Inhers. 3.
The devi ce oftules wiglhiand wherein the cells of a probiotic mcroorgani sm
conprise a suspension of lyophilized Iive bacteria 4. The device of claim
3, i n whi ckf)gfilexiglenessenvaly wgter ypparitigt enyelope eaciesing the tyhgifer lopg-tag stqrageyt

| east and to protect the living cells of the probiotic microorganism from moisture,

wherein the living cells of the probiotic microorganism may be removed from the inner tube
wall and mixed with the liquid by placing the open lower end of the fube in the liquid and
drawing the liquid through the bore.

2. The device of claim 1, wherein the probictic microorganism comprises Lactobacillus.

3. The device of claim {, wherein the cells of a probiotic microorganism comprise a suspension
of lyophilized live bacteria

4, The device of claim 3, in which the concentration of live bacteria at the point of use is at least
1% of the suspension when the device is manufactured.

5. The device of claim I, wherein the viscosity of the suspension is modified to provide maximum
adherence of the suspension to the device.

6. The device of claim |, wherein the tube comprises a bellows portion.

7. The device of claim 1, wherein the tube telescopes into an outer tube.

8. The device of claim 1, wherein the tube is made from a synthetic polymer material.



1 % of the suspension when the device is manufactured. 5. The device of
claim1, wherein the viscosity of the suspension is nodified to provide
maxi mum adherence of the suspension to the device. 6. The de\cgege of claim
1, wherein the tube conprises a bellows portion. 7. The devi ¢4 MAR P m 1,
wherein the tube tel escopes into an outer tube. 8. The device of claim1,
wherein the tube is made froma synthetic polynmer material. 2 3 LI AR 2004 9
9. The device of claiml, wherein the tube is made from paper with an
internal coating of a wax nmaterial. 30. The device of claim1, 'wherein
the tube has a dianeter ranging fromO0.2-20 mmand a length of 50-500 mm
11. The device of claiml, wherein the tube is a commercial drinking straw.
12. The deVviteaevlce @F albim I, whafeartae tubehemage fromqapeolit drtinferHabcdating beewax
surface nodnftegal. to give a higher surface tension. 13. The device of claim
1, wherein the envelope is made of a polyolefinic material coated with

al um num 14. The device of claim1l, wherein the envel ope is nade of a

synt het i d0ptieyderice wf ¢ldimat, fvehersiathentubeteasradismeter raagieg fram 0. ZFemoheandedernth
claim 1, wh#bei500ttre. suspension of cells is distributed along the full

| ength of the inner tube wail. 16. The device of claiml, wherein the
suspension of cells is primarily placed at the | ower end of the tube. 17.
A et hod 1df Theedevieg oA cldiav il oghdrein thil tupeissd canmeicial dninkingedtiaw. of a probiotic

m croorganisminto a |iquid, conprising: (a) providing a liquid

i nper neabl e di spensi ng tube having an open bore being surrounded by an

i nner t ud@. e deviga@f drimhwheiginfthe apembasp efithg pyherhasbgep surfage mogified togivma open
| ower end d¥gheRgufansdensien. coating a portion of the inner tube wall within
t he open bore with a coating materi al

13. The device of claim 1, wherein the envelope is made of a polyolefinic material coated with
aluminum.

14. The device of claim 1, wherein the envelope is made of a synthetic polymer with a low water
permeation rate.

15. The device of claim 1, wherein the suspension of cells is distributed along the full length of the
inner tube wail.

16. The device of claim [, wherein the suspension of cells is primarily placed at the lower end of
the tube,

17. A methed of making a device for dispensing a living cells of a probictic microorganism into a
liquid, comprising:

(a) providing a liguid impermeable dispensing tube having an open bore being surrounded by
an inner tube wall and extending from an open upper end of the tube to an open
lower end of the tube;

(b) coating a portion of the inner tube wall within the open bore with a coating material
selected from the group consisting of oils and waxes and holding a suspension of the
living cells of the probiotic microorganism for long-term storage so that the cells adhere to
the inner tube wall; and

(c) providing a flexible, essentially water vapor tight envelope enclosing the tube for long-term
storage and to protect the living cells of the probiotic microorganism from moisture;



selected fromthe group consisting of oils and waxes and hol ding a
suspension of the Iliving cells of the probiotic mcroorgani smfor

| ong-term storage so that the cells adhere to the inner tube ﬂmand (c)
providing a flexible, essentially water vapor tight envel ope e

tube for long-term storage and to protect the living cells of the
probiotic m croorganismfrom noisture; 2 3 MAR 2004 10 wherein the |iving
cells of the probiotic mcroorganismmy be renoved fromthe inner tube
wall and m xed with the liquid by placjoghg the open |lower end of the tube in
the liquid and drawing the liquid through the bore. 18. The nethod of
claim17, wherein the inner tube wall is coated with the cells of the
probiotic whartinahgnmdHallbyf thaprstidtiemitboiyasiefongy belRendvb@iromake mneaabd ng
of the cel | walbénd rised withitted liquid byl piaciny theBp&mMowsi énd dfehd e in alqud ande

di spensi ng draing tADliquidithrenghhieebad, cl ai m 17, wherein the probiotic

m cr oor gani sm conpri ses Lactobacillus. 20. The nethod of claim 17, wherein
the cells of the probiotic mcroorgani smconprise a suspension of

| yophi | i zZ8dThe methibd ©f elnina17, 2dherelh therimridn tubeafallds adate@@ith the cels oftihd prebiotic
concent r at i micraxfrgdriisne b askrion af atedond tyke that hak auatingofdbe cdlle afthe prohidtict he
suspensi on mivesorgdresml eto the 1owerrend wf thetdispedsin@ibeThe net hod of claim 17,
wherein providing the Iiquid inpernmeabl e dispensing tube conprises

provi ding a tube conprising a bellows portion. 23. The nethod of claim17,
wher ei n provhelingtiod i9é clainy &7, dvhiensie thesublieticdnistrengsinise camirises bagiphasdlys.
providing a tube that tel escopes into an outer tube. 24. The nethod of
claim 17, wherein providi ng the liquid i nEermaabI e di spensing tube

conpri se2% i mathed o claim a7 wheesin tf@rﬁeas 8htfie REbitic JUErPPRRNIRRHCENPEFS 325, The
met hod of cPuaPRNSIN oflnephilized fiveRACteriag t he | i quid i nper meabl e di spensi ng
tube conprises pI’OVI di ng a tube made from paper with an |nternal coatl ng
of a vvax erlal g g of cI rel Lﬁ\\é ng l.i quid

i mper rrea gg}!wg gainy @"%’ i tfﬁ"f’ﬁwﬁ% atcl?ﬂéa QU 8f WRedRaY er
rangi ng fro the ?Peé"ﬁl?”é{‘”\eBH'&t '%B"‘"‘B ed7  The nmethod of claim

17, wherein providing a |iquid inperneabl e dispensing tube conprises

22. The method of claim 17, wherein providing the liquid impermeable dispensing tube
comprises providing a tube comprising a bellows portion.

23. The method of claim 17, wherein providing the liquid impermeable dispensing tube
comprises providing a tube that telescopes into an outer tube.

24. The method of claim 17, wherein providing the liquid impermeable dispensing tube
comprises providing a tube made from a synthetic polymer material.

25. The method of claim 17, wherein providing the liquid impermeable dispensing tube
comprises providing a tube made from paper with an internal coating of a wax material.

26. The method of claim 17, wherein providing a liquid impermeable dispensing tube comprises
providing a tube having a diameter ranging from 0.2-20 ruin and a length of 50-500mm.

27. The method of claim 17, wherein providing a liguid impermeable dispensing tube comprises
providing a commercial drinking straw.

28. The method of claim 17, further comprising surface-modification of the open bore of the tube
to give a higher surface tension.



providing a comrercial drinking straw. 28. The nethod of claim 17, further
conprising surface-nodification of the open bore of the tube to give a

hi gher surface tension. 2 3 MAR 2004 11 29. The nethod of cl ai&%g@ﬁrei n
providing the flexible, essentially water vapor tight envel ope” "e ng

t he tube conprises providing a polyolefinic material coated wth alum num
30. The nethod of claim 17, wherein providing the flexible, essentially

wat er vapor tight envel ope enclosing the tube conprises providing an

envel ope made of a synthetic polyner wiith a low water perneation rate. 31.
The nethod of claim 17, wherein coating a portion of the inner tube wall
conprises distributing the cells of material along the full length of the
i nner tube wall. 32. The nethod of claim 17, wherein coating a portion of

t he i nner2St Theemeihbd ofstaipr1i7 setereid ipsavidingthé fiexibié.esseitinlly wdtemmpentight erwelopde

| ower end ofnctasigttetube 3ampides predidingla pblyclefiniomariaf enatddevithcalurpinumsi ng

nodi fyi ng the viscosity of the suspension to provide nmaxi mum adherence of
t he suspension to the device. 34. The device of claim1l, wherein the
coating 78t Bia magthedaintainndd, wheriapsewding the flexdile, eppentigiywater vepoidioht envetppe
wher ei n t heenslpaingie wee pmarisesafipMidingan anvelepedngdenifia synietic pohenaruith @dow
claim1, wheiterpergatin@ld. ope conprises an alum numlayer. 37. The nethod
of claim 17, wherein the envel ope conprises an al um num | ayer.

31. The method of claim 17, wherein coating a portion of the inner tube wall comprises
distributing the cells of material along the full length of the inner tube wall.

32. The method of claim 17, wherein coating a portion of the inner tube wall comprises
distributing the cells of material at the lower end of the tube.

33. The method of claim 17, further comprising modifying the viscosity of the suspension to
provide maximum adherence of the suspension to the device.

34. The device of claim 1, wherein the coating material comprises a dietary oil.
35. The device of claim 17, wherein the coating material comprises a dietary oil.
36. The method of claim 1, wherein the envelope comprises an aluminum layer.

37. The method of claim 17, wherein the envelope comprises an aluminum layer.



