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separate 2 Uﬂtl% use. Description of the Rel at e different types
of packages Mm‘/felfbé%ﬂ?(MVQ%@G"PW%I@!QB?%%& gé%’h?)e dy to be kept

separate untj +mmnq€_gﬁhbﬁo %ﬁﬁﬁﬁaﬂoﬁ@eﬁl N@W9ﬂﬂ§*,48&)ﬁteﬂrl-‘elsrtxaryo remain
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BACKGROUND OF THE INVENTION

Field of the Invention

This invention relates to packages and containers, and in particular, pertains to
containers having two compartments and that may be used to keep two components separate
20  until use.

Description of the Related Art
Many different types of packages have been designed to enable product components

to be kept separate until use and, in some cases, to allow one component to remain sterile
until use of the product. In one type of two-compartment péckage, a stopper or other means
25 isplaced in the hole between the two compartments. For example, the two-compaftment
container of Halm (U.S. Patent No. 5,417,321) comprises a one-piece container having two
compartments assembled one upon another interlinked by a stoppered opening. The
disclosure of all patents referred to herein is incorporated herein by reference.
Other two-compartment packages utilize a perforating unit to allow the two
30 previously separated components to mix. See, for example, the patents of Goncalves (U.S.
Patent No. 5,170,888 which has a glass defining a first compartment, which is provided with
a neck upon which is mounted a bottle defining a second compartment, with a membrane

between the two compartments that is perforated when a perforating unit is displaced
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' Patent No. 5,170,888 which has a glass defining a first conpartment, which
Is provided with a neck upon which is nounted a bottle defining a second
conpar t nestQ oMdokdyoa nmenbrane between the two conpart nenpeTAUB®I13393
perforated when a perforating unit is displaced WD 02/092440

PCT/ US02/ 13393 2 relative to the glassy and U.S. Patent No. 4,757,916
which has two units separated by a cover perforatable as a result of the
mani pul at i ofelaive @ tht glassang 8. Batantd¥o. 4,757 6twhichhag §vo %W&?ﬁﬁc{bycﬁ W egner
(U.S. Patent No. 4,103,772 : | I o f TRORb&EAt al um num
foil dividiFyet el Zidd %‘P?ﬁgﬁag'gg‘g%%ﬁgﬁ%%@&ﬁgunt ed gﬁ a resilient
5 portion tpaHisNe bsWisgneti(UScPaent Novd 1 a8, 17R)khep a fredgitilepertition of spatefat ent  of

White (U S. Patent No, ..4,637,93 [ qi | dsed to
penetrat e aa@mﬁlﬁ‘gf@ﬁé%m@tg%?wag\)"g%ﬁ%ggrﬁ? eq@éﬁ%&gﬁﬁﬁgﬁlé?lﬁ?d to flow
from t he sCoRpbh HRVertely directedmomaidehat pantionalntieqatsnt of Whise &J.S:RetsntBerpar t ment
packages have al so been previously devel oped i LAg

cont ai ner at63dAA rigid RepLratngMeRns %’ﬁé‘seﬂg%%eﬁﬁtéateanca%g?@g%?g\%} %Fe(g&mgﬂ a screw
cap and  t 0 Ay Y liguRAGk Bbw HemRREcompaipRed toxgrominigicatifgeatiaghied nigiple. j acket
shaped supporting ring is attached to tg)e tog.of tdheédogcgkﬁg}fegb means of a
fixing flange exTwppempagtmsntinackagdibaye alspdeergppyiqusly deyeloped “é?’bvi ded on
its inner s ' ' e @ packhpR ahd £18 plovidédmitiS screiwap end er nal

t hread of tlt#’é;ng]ﬁ %’ma@&s%fée@vagggﬁo c?}t aecrgg?s I nt g%r al IwT ded onto the

free edgm afcyliiver pckebshapedsuprarting riag o Ty tuder iapketshaped StAPPTRG I8 g edge

whi ch passes .a by kears/d€a BXIREARFE Suterlly strisuiding dYuUCt S as

t wo- part ep&t}?/cﬁ {l}et@]%}g%g\fo&%%%p%?t?mnts a?e_lagsﬁﬁneeded&to_ keep the

product s fr apeningdisd ang js paevided on fits inpen surface ovithagaiser Huend. Lhe ring sureynds  pat ent
No. 4,786,279). The di : el GididedBnto e Tededz0) has
two conpart ﬁ@%%@em%%r%ggﬁg?g%lcgére‘g%%g% %urg{éHrsrer%g.r&seal ed ggai ns?@g seat,

s6 that noveeRtsce cay)endis plokided witina &bwteutting elgawhigkpasees ptan apglpdwoughuses the-
seal ing nenber _to nove away fromthe seat and form an annul ar passage

bet ween the 8e384 998% menber and the seat. U.S. Patent Nos. 6,209,718 and

:3, 105, 760 ?nd :hgopg@crpﬁadﬁv\cﬁgs ﬁ.ﬂﬁ[bdrmbiwgf\qeéﬁwbdcom@&meﬁtwmaﬁq negfi&idd (2)‘15_)ef a
wo- conpar t ment _package ich keeps a first. conmpo e roma
liquid conpdisehthe grpdnq fépg%fea@ls‘gt%‘i) a’F R Pf@flﬁl{}%ﬁﬁgﬁg@fég%%g%ﬁbt becone

wetted untilyjasstzopef ore use. The two-conpartnent package keeps at |east

one of the components sterile
i The dispenser of Renault (U.S. Patent No. 5,564,600) has two compartments

20  separated by a sealing member sealed against a seat, so that movement of one of the

containers relative to the other causes the sealing member to move away from the seat and
form an annular passage between the sealing member and the seat. -
U.S. Patent Nos. 6,209,718 and 6,105,760 and the co-pending application (S.N.
09/775,486) disclose a two-compartment package, which keeps a first component separate
25  from a liquid component until use, so that the first component does not become wetted until
just before use. The two-compartment package keeps at least one of the components sterile
until just before use, at or before which time, the two components may be easily mixed.
The prior invention can thus be used for containers for the separate packaging of dried
microbial cultures which are to be added to a food, liquid nutrition, medicine, or beverage
30  product just before consumption, for the separate packaging of carbonation tablets from a
liquid until just before consdmption, and for separate packaging of vitamins or other
unstable components before addition to a beverage, liquid nutrition, medicine or beverage

before consumption.




~until just before use, at or before which tine, the two conponents may be
easily mxed. The prior invention can thus be used for containers for the
separ at e pwolagddagy of dried mcrobial cultures which arepd¢puirensgdsied to a
food, liquid nutrition, nedicine, or beverage 30 product just before
consunption, for the separate packagi ngg of carbonation tablets froma

liquid until just before consunption, and for
?/i tam ns or ot hdy.s. Rarent NiI66998, ﬁélmcg-r’se‘#%&@l’fi‘éfﬁ &c}ﬁ Opégg%g}ggg?lg%e

iquid nutrition, cin &t B LA patRidethus foMh®2/ 092440
PCT/ US02/ 13%eaptaisier Pi“g“ Oé%{d"%% s@%&gg%or@%g and the co- g|§end| nq@appl i cation
(S.N. 09/ 59g~02gegqpagms,glmanmmmps st corponen Mbich Say HFXRGPIS el ect ed
conponent to a nain a risBR&tbd @@t ai ner t hat
keeps a fi r BisBERESEYH YPe 0 |S?‘fﬁn¢iwp%?% %@ﬁ%?mq‘g@%fst ure sensitive,
froma sgcog ,QgngﬂﬂraEhveW;ﬁEl&galpkeferwly captaining aisecond compaieridiad tine 5

bef ore. use. he delivery packa refer ny cant Geigd conponent
in a conpammmmnemrigﬁléfea%v'&a‘v%}efe YFrY P\a§ Vceurlyn%pacﬁqgagﬂéﬁay be mount abl e

on the out sig ?ahccéta'rkaﬁﬁadkﬁgeaAwmupmemg@roﬂdqumumgtmmhgaeu s provided for
cutting throug conpartnent and,the tF 81% & Br S2hihitfcess to t he
mai n packagepmpastmenkandsicanain packags fQ.8pIN.AcOESS 10ty WAN PAERFSHER P PGt he

conpar t ment él%&é?th% Bt %&n&@%ﬁ% compﬁﬂﬁmtmcymb yhaintpackap® Altrmatiyedic tege nmay
be a bag, as an enteral bag in the preferred eofft first

enbodi rremt mamnah@gse@mhelabﬁ%bw preancensral WW?W%HSWI%’ i n package
preferably i S h Vi tior2the nfalhEpaclebe mefesablydsckage is
attached to® %J'Wa?t ?Aﬂk&@oﬁéﬂgglgirﬁnm he lﬁn%ﬁu? acturi ng pFo‘ggg 19I n sone
cases, such fechoWiiga lmmdiemﬂel andthe dedivery paokpgeds WC}GQF‘FB%@*““P # is a need
to 15 provide g a selected separate first component to a
package af t & ﬁﬁ '??ﬁﬁé‘gg?oq Sﬁe package and/or at a location on the
package, which cmmﬁn&ﬁes,m av witly asepticallpfitiechbatties ioneartensedthere IWSQ)@I tion,

dependi ng, for exa .1 he Pr ovi di ng

a means bf VSR n%"%fQFP a@S‘E‘%ﬁdrsieR%rﬁt?f%%ﬁ%éc Ebda agl# ?ggmﬁoth the first
conpar t nent rﬁdﬁdfg@ﬁféﬁfﬂﬁ package zbﬂbﬂatraﬂmmacomeﬂach&seovbcl'epowement mayswnect bot h
a 20 particular first component..to

d pl
of additi on BFONCAErafipy &d/or EIRROSIHAR ¢ °‘E°6d‘f’gr °r él@%%t qtlén%hfs{o soageeg ? ge

have the capginbdii. YPrE\deﬂgiﬁimbﬁ:‘defﬁ@azm@dﬂnstcompmtmqmitdapadtage at;eru@gﬂadam e or

noi sture-sensitive or sensitive compon
first compartment and pa&(age have been manufa Ql ows(a uSer to select both a

20  particular first component to add to a package and the time and place of addition of the first

component to the package. There is also need to have the capability to add beverage
additives, particularly degradable or moisture-sensitive or oxygen-sensitive components (for
example, vitamins) to liquid beverage bottles at or just before the time the beverage is
consumed.

25 The types of structures used for many prior two-compartment containers are
complicated and often subject to leakage. Thus, there remains a need to have two-
compartment packages which keep a first component separate from a liquid component until
use, so that the first component does not become wetted until just before use, that keep at
least one of the components sterile until just before use, and in which the two components

30 may be easily mixed just before use, and which has minimal or no leakage prior to mixing -
of the components and once the components have been mixed. For example, there is a need
for such containers for the separate packaging of dried microbial cultures which are to be

added to a food, liquid nutrition, medicine, or beverage product just before consumption, for
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~exanple, vitanmins) to liquid beverage bottles at or just before the tine
the beverage is consuned. 25 The types of structures used for many prior
t wo- conparvealbeR@t ai ners are conplicated and often subpEgtsih@sheakage.
Thus, there remains a need to have two- conpartnment packages which keep a
first conponent separate froma |iquidgonponent until use, so that the
first conponent does not becone wetted until just, before use tﬁggt keep at
| east one ofhe bdparateariaping bfcastoastion tablerfrom ¢ ligwid patil BsEefpLe.ConMPUR whi ch t he
two conponents 30 nm e.easi Ly.m ' ehtS Beforgadditidti tola has
ni ni mal  or ﬁ@fP’b‘&Raéﬁﬁ\p/i?E?%‘?g cﬁgl%n?l% %SO%C?* Ht%%agngg%?n,ents and once the
conponents P@v\éﬁ%ﬁ%ﬁidﬁmﬁﬁﬁ&a, nfedicinearchepérege befrag eonsumpiioheed L& or suchmzh )
cont ai ners for e separate ,packagi . ' Woygalel ohtafmesthathi ch are
to be added to Histiss ?‘°W&@€%°ﬁﬁ% ?%ﬁtlg‘trllfoq#éﬁ?ec%,cg@?ﬁ%g@er age product
j ust  bef qr e, 005 HAPLdnRfanerk, hich iRy B2 hDBAMEIENSHIVE, §902/540BYPMPONThe separ at e
packagi ng of carbonation tablets fr a liquid until just before
consunpt i onprefmbétv’4&“‘%@5‘&@&?‘8“?5‘&%3%?%@“& vitam ns or other unstable
conponent s bef or g ; A0l ikdr 8Bedt Of e ind&HtOH BGROVils Awoccompértrant comfaineethitci ne or
beverage before consunption. It is therefore an object of the invention to
provi de a t\lmimprqyatﬂmnﬁﬁ!cﬁlf@hﬂ!t&f“ﬁ’é‘ecrfﬁaﬁmf?g&eeps a first conponent, which
may be moi Sture SgusidddGing kdvatthgis WAPRIHrE AYAPRINt fommiaiislianiky a | 1 qui d.

I e

until a selected efore use. Is a further object of the invention
to provi ge aislaweanrppindedalaimbnt ai ner that has i nproved manufacturability
and decreased | eakage. Ot her objects and advantages will be nore fully

apparent fromthe following | o disclosure and appended clai ms. SUMVARY OF
THE | NVENTI ON The inventi on SAMMARYO o EN3EPN nent contai ner. The

first conpartnent, has an l.ay ekr, | at@BitRhdm a first
_conponent that i} -ﬁﬂvﬁlloﬁgﬁgggstaé@%{ﬁémqg segtcégg %Bnlgi\gfﬁgsgrgdrﬁb Above the first
- conpar t Ment \iperdaydPard atlbvedr ldyer dndvanthinsmirstbompenentsthatfq toke #ided tof ow t he done

is a cutting neans, preferagbly formed in on | ' WaRI R i
Depr essi iy tﬁ%@“ﬂ&?@%’?‘eﬁu&%hﬁ&%mmﬁtﬁﬂog}%g}ag%bﬁgéﬁtt| ngdﬁeans o)
that either gifle. HRWRY the ot is @ BittingOheanq ipfeférkisly fomped in anwpitowedth thedpme. of t he

e i e LTS3 R bbb

lower layer only or both the upper and lower layer of the first compartment are cut by the

cutting means, releasing the first component into the second compartment. Tile cutting
20 means may be a simple puncturer, or in the case where the second compartment comprises a
beverage container or the like, the cutting means may be the lower part of a wall
surrounding the opening through which someone can drink the beverage.
Other objects and features of the inventions will be more fully apparent from the
following disclosure and appende& claims.

25
BRIEF DESCRIPTION OF THE DRA WINGS

Figure 1 is a cross-sectional view of the first embodiment of the invention showing

the dome when not depressed.
Figure 2 is a cross-sectional view of the first embodiment of the invention showing
30 the dome when depressed. .
Figure 3 is a cross-sectional view of the second embodiment of the invention
showing the dome when not depressed. |

Figure 4 is a cross-sectional view of the second embodiment of the invention
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" 20 neans mmy be a sinple puncturer, or in the case where the second
conpartnent conprises a beverage container or the like, the cutting neans
may be theybowenspart of a wall surroundi ng the openi ngpthfgesizeshi ch
soneone can drink the beverage. Qther objects and features of the
inventions will be nore fully apparentsfromthe follow ng disclosure and
appended clains. 25 BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a

Cross- sectlsamtheelmmefwherkwpfeFSF@t enbodi mrent of the invention show ng the
dome when not depressed. Fi SR htf&e imietionchowing first
embodi ment of t “Fﬁggrﬁq%ﬁge%@\?\n?vﬁéﬁog &ft;he ggﬁeﬁ{ev\hen depressed. Figure 3
IS a Ccross- tﬁ@@gni,mladnnw&wem‘edthe second enbodi ment of the invention

showi ng t he done_whep, not de o owalg vi ew of
t he second enbo@"ﬂr}'éﬁ?‘s(ﬁ“‘fsﬁé F W%r}w%g&éyéoég%ﬁgﬁg§%0§?U802/ 13393

show ngn%hethggmmmeg,egwssed F| gure 5 is a cross-sectional view of the
first enpodi nment of the inventio n2QkHdepr essed.
Figure 6 is a crrfi&‘%!‘géﬁ?rﬁﬁﬁé?ctlwagW%Py\%nhaﬂerP%t ?‘Hﬂeﬁﬁo i ment of the invention

showi ng 5 fb&udeme when depressed. Figure 7 is a cross-sectional view of
an alternate structure of the done of the invention. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON' AND PREFERRED to EMBODI MENTS THEREOF The present

i nventi on provi deggpiy EHENEIPTION CIOTHB INVENTION ANDIRREFERREDNg a cutting
means to rel ease mﬁm rst conpartment into a
second wonpartnent, with nini BYBODIMENTS JHEREDF iy of | eakage around the
cutting means Or'{hte{}?ese t ifVBRish Bﬁwﬁés ahhﬁpr‘é@éawg csﬂmehmmamerﬂﬁvlﬁgaused
herein, the rel Irectional ternms "above", "bel.ow'  and the |ike are
used to spewtifig/meanetoreleast b veasitivd compenenidrasm piirst spmpatment if9 & 36204 hyent i on

when the co % aﬂarnt:enrent, Wwitf minimal or no possibility of lcakagc around the cutting means or the |

opening of the second compartment
15 As used herein, the relative directional terms “above”, “pelow” and the like are used
to specify the relative orientations of the parts of the invention when the container is a
bottle, carton or the like oriented having the opening of the second compartment facing
. upward. In particular structures or usages of the container of the invention, the container
may be oriented in other manners without départing from the invention herein, and it is
20  understood that in such instances, the actual orientation of the parts of the invention are
correspondingly changed.
In particular, the invention herein is container 10 comprising a first compartment 12
and a second compartment 14 (Figures 1-7). Although generally the second compartment
14 serves as the main compartment containing second component C2 that is normally a
25 liquid, and the first compartment 12 serves as a delivery package for a first component C1 to
be added to the second coinpartment 14, it is understood that by use of the terms “main”
package and “delivery” package as used herein, no limitation is placed on the absolute or
relative sizes of the packages. The terms are used merely to distinguish the two packages by
difference in function and structural characteristics, with the main package including
30  packages known in the prior art for holding subétances and the delivery package pr.eferably
designed for holding a first component to be added to the main package. In the preferred
embodiments herein, the second compartment 14 is a screw-capped bottle or a carton, such

as a juice carton as is known in the art,



bottle, carton or the like oriented having the opening of the second
conpartnent facing wupward. In particular structures or usages of the

cont ai ner wb okhbs24knventi on, the container nay be orient edriugepisbar nmanners
wi t hout departing fromthe invention herein, and it is 20 understood that

I n such instances, the actual orient atison of the parts of the invention are

correspondi ngly changed In particular i BodtAnCONt ai ner
10 conpri si ng aThcﬁtsthnmmwlltﬁ%h‘isa&Qpp%lﬁﬁr eln‘gérq%’r?gg%ne%t 4 (Fi gures

1-7). Atho ener d lcom w1 4s Ehe sectaee afthe mai n
COrr%)art ment ngtcmgxg%en %Sﬁgtégnﬁﬁmfb th@ﬁm pertme

onent t hat 5 liquid,
and the firgfst d‘oﬁfpmnénmms pleferahdy snetlar &th&“e&éFlP 8#@/3‘5 ?ff?"ga%phf\éa i%n% first
component C to {etfdmm 'm{h,aj eferseddimder st ood
that by useh%?m’tth%‘ﬁfczqs}‘fgc’fﬁgwﬁ E%ﬁ@&‘%@&‘h&and - del i ver g ,ﬁackla e . as_used
herein, 5o |infaaiehtan id premﬂaalgmdmffmhmdampreieeblwf 9*%11 &B&GB g’l"}"e‘@r of the
packages The terns are use e t]Mn@ajckages by
di fference P!hm?elfﬁ@!‘ﬁe@ﬂ ﬁﬁwgfnﬁé?f?yngwm%%r%g@g g?lbgl? ?t%}i]éhe the main
package i ncluididush R, PRGkmge Caabmdo, PEITRlﬂ@fPamm (éuhors,&emnek)d. ng substances

and e del PVEry package pief o ol i 15590 63l B8heas enkifipe componen:

to be added to t# err di nrent s rein, the
second CO”D@&BH@&HmpMmbt& lﬁaﬁihawmazmmﬂvaMd liscflegiblea Preferatly thesjﬂt?ﬁz as a

juice carton as I's known in the 2/ 092 eﬁ%egﬁgggéag% 6 The

first corﬂpan&ﬁqemdoizthﬂ'aﬂe’ﬁlﬂeﬂbsﬁ‘éf"aﬁeﬁ%}’&s‘ ARG er 18 and
contains a fdo§1§50 g%rmfﬁﬁgﬂfea&hﬂh&! , whith isQndaeprafinibly ah intégnd patafdhridamsnpar t nent

14. The structure of t first conpartnent, 12 %egrg §+vgplar to

t hose di scl d@dﬂxtmdetdfesb@ﬁé!#a%ﬂﬂﬂ‘q‘ﬁ’a‘i?“& P'eﬁ:@’rgé)?B pef foger b9 &4 IBYE & of whi ch
IS mcorporat ed §1ere| n by reference. Thus, a preferred first 5 conpartnment
12 is prefer §/

made of foil, and npst preferabl 0 ving a plastic
| ayer on one sulrftheﬁrmdscdqedmhoélﬁ@@s@ig‘t'ﬁ’el @e)ﬁ%é'?gﬁﬁ“dmgg’(?ﬁ *3s a ,
pol yet hyl ene nat gr%f% agkbmsftﬁdomefz@%usse&ﬁe@b@r th@@éc@:hdl@mbh'tmﬁETF’lZ of

Dani sco (AII ove first conpartnent 12 |§ %ﬂ
that is part14ofrhtudm Lsaoftﬂebeemmdmang of the invertionrdgpressing ahe doms 20 Y PUKRRE ¢ hat is

bowed d fl f
i n 11 ox; bl ANgERd L ayteT B whAIF e 3720 ‘*%;’?‘Erﬁ%?‘ng bel ow t he

done 20 is Qayerlé hrdgoweradysr M;IBI 6t compiagtertd2 msut bﬁrt@fcéﬁﬁb mgang22/%, egr al
B?;? c ?Lgt 2? relﬁgsg}g q%eg@;étfco?gorgn %@}e sléﬁ%gc? wnﬁféﬁelﬂﬁg Thif beflichnk ehfbI&RRL! €
20 and down movement of the cuttmg means 224, B inside the container 10, which unlike the
prior art, has no part moving inside another where there might be leakage from the outer
part due to the movement.
In the first embodiment of the invention herein, shown in Figures 1-2, the cutting
means 20 is a simple puncturer 22A that protrudes downward from the dome 20. The
25  configuration of the cutting means 22A may be tailored for different types of puncturable
materials. Preferably, the pointed end 30 is a simple conical shape without protrusions or
alternatively, the pointed end 30 may be conical with a serrated or scalloped cross-section as
in the parent applications. As shown in Figure 2, depressing the dome 20 causes the simple
puncturer 22A to be pushed through both the upper layer 16 and the lower layer 18, so that
30 first component Cl is released into the second compartment 14. '
In the second embodiment of the invention (Figures 3-4), which is particularly
useful wﬁere the second compartment 14 comprises a beverage container or the like, the

cutting means 22B may be part of a wall surrounding the opening through which someone



In the first and second enbodi nents (Figures 1-4), collar 36 extending
above a 15 threaded area 38 of the cap 24 holds the done 20 suspended over
t he seconavoorfmsgnent 14. Thus, in use of these enbodi prenUS2B39Bhe

i nvention, depressing the dome 20 by pushing downward on it |owers the
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Thus, when dome 20 is depressed in this embodiment, it pushes upper layer 16 downward
as shown in Figure 6, so the intact but pushed downward upper layer 16 is pushed against
and ultimately punctures lower layer 18 as shown, without puncturing upper layer 16.
In the alternative embodiment of the dome of the invention shown in Figure 7, there
25  is no collar 36 extending to the top of the dome 20 and the dome 20 is not suspended over
the second compartment 14. Rather, dome 20 sides 40 in this embodiment sit directly on
the layer that extends across the top of the second compartment (¢ither upper layer 16 or
lower layer 1.8)..
In both embodiments, there is preferably an outer cap 34 over the cap 24, as shown
30 in Figures 1,3 and 5, which prevents accidental depression of the dome 20 prior to use,
such as during shipping and storage. The form of this cap 34 may be any known in the art
or as may be useful, and is not a specific part of the invention herein.

The invention is primarily designed for addition of a selected, sensitive first



~extent of closure of the nipple 26. In the first and second enbodi nents
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addition to a bottle of caltqgn used 2quikj ng additional
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sol ution, capsule, powder, or any other_contajnable,.campopent(s) to be
added to a fgﬁvﬁﬁﬁw&%&éﬁ %Wgtne‘gF%‘rpéP%i for exampl; Fym Q“?@%ﬁg’?@&%ﬁﬁ%’m (whi ch
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components. “Sensitive” first components also include those components that may require

special storage and/or handling until just before addition to a second component, for
example, refrigeration, desiccation, or heating; as well as first components that for any other
reason(s) are desired to be kept separate from a second component between the time of

25  manufacture and until a later time, such as the time of addition to a second component.

It is preferred that the first component be in the form of a powder that is stable when
dry and that is easily dissolved or suspended in the liquid in the main package as disclosed
in the parent applications hereto. The invention is particularly useful for adding unstable
and/or sterile components to a beverage, liquid enteral nutrition or medicine, for example,

30 adding vitamins <')r beneficial gastrointestinal microorganisms, such as Lactobacillus
reuteri, to fruit juice, milk, water, and medicine.

Whil'e the invention has been described with reference to specific embodiments, it

will be appreciated that numerous variations, modifications, and embodiments are possible,



cont ai nabl e conpound(s) to which the first conponent nmay be added to result
in a useful product. The ability to select froman assortnent of
pr e- packagedoienspd conponents in the 10 first enbodi ment pgusiznssdk! ows t he
purchaser to purchase and store first and second conponents separately,
for exanple, to keep non-perishable segond conponents at room tenperature,
and to keep first conpartments, each.of,mhiﬁp aa,one of Eqé q%ﬂgfr of
assorted fi asitaconinzinatisechyatetionsnedifisations an ";93%’ it atedp 8¢ REEUE or age,
for later. addition to..t rRapanent . Wen the first conponent Cl
conpri ses nF"d‘?go“é' @h‘h? r'ﬁ't(?gﬁcé,sgt %115 first conponent is preferably in a
powdered formul ation as described in the parent applications hereto. The
term "sensitive" includes first conponents which are noi sture-sensitive, or
which interact with the second conponent, for exanple, by formng
by- products that change the useful ness of the conbi ned conponents, for
exanple, frominitially useful to too weak, 20 due, for exanple, to |oss or
change of strength or value with tine after the conbination of conponents.
"Sensitive" first conmponents al so include those conponents that may require
speci al storage and/or handling until just before addition to a second
component, for exanple, refrigeration, desiccation, or heating, as well as
first conponents that for any other reason(s) are desired to be kept
separate froma second conponent between the tine of 25 manufacture and
until a later tine, such as the tine of addition to a second conponent. It
is preferred that the first conponent be in the formof a powder that is
stable when dry and that is easily dissolved or suspended in the liquid in
the mai n package as disclosed in the parent applications hereto. The
invention is particularly useful for adding unstable and/or sterile
conponents to a beverage, liquid enteral nutrition or nedicine, for
exanpl e, 30 adding vitam ns or beneficial gastrointestinal m croorganisns,
such as Lactobacillus reuteri, to fruit juice, mlk, water, and nedicine.
VWil e the invention has been described with reference to specific
enbodi nents, it wll be appreciated that nunerous variations,

nodi fications, and enbodi ments are possible, WO 02/092440 PCT/ US02/ 13393 9
and accordingly , all such variations, nodifications, and enbodi nents are
to be regarded as being within the spirit and scope of the invention. | WO .
02/ 092440



10 THE CLAWS What is ' Clainmed Is: PCTIUS02/ 13393 1. A two-conpartnent
container, for addition of a first conponent to a second conponent 5
conpri si ng:wé 80944l r St conpartnment containing a first copepisiiizzesal d
first conpartnment having an wupper |layer and a | ower l|ayer, said first
conpartnent being made of a cuttable ngterial; (b) a second conpartnent
contai ning the second conponent, said second conpartnent 10 having a cap
containing a flexible dome and havi THELLAMMEi ng means protruding from

bel ow the flexible dome toward the first conpartnent upper |ayer of the
first conpar Whetis Claimgddsiei n depression of said flexible done causes the

|l ower |ayer to be punctured, releasing the first conponent into the second
conpartnment. | 15 2. The contajner a or kD I e
cutting meand. iAstwa-compgrirant eoRtatnen fox aﬁ'ﬁ{ %8%@013 sam%&ﬁ néI'HEe

cont ai ner accozfg;ngpggi 0 claim1, wherein the cutting neans has a coni cal

poi nt ed 50 en ) e cont ai ner accordl n to C.| e cap has
a central openi(s)p frstreomnaraeat qoptaining st d%%?m%%ﬁ@wgtx a@ﬂ%?‘ng bel ow
the cap, and wher f‘%& l%}éie?rﬁldtl&bé?%yéleﬁﬂﬁﬁrkt%ommenﬂﬁenighﬁdbOﬂ\ﬁmttelﬂd 25 5. The

cont ai ner accordi wherein the flexible dome and the cutting
nmeans are int egna&tbr}alforrred 6. The contai ner according to claiml1,

e e e e e Bind 3l inf RO RA ORI, suld dodil cppmins ¢ o

cut through t he ower |ayer, releasi ng the fi
conponent ;g nto thﬁvmgammlcomaumratﬂmhle dome mmrhevmm@t&tlweaa&ersm °E’b claim

1, wherein depreSS'lowtheﬂexsxﬁego tS%LrQ h%ﬂ&%ﬁﬁﬂfﬁ%ﬁ%pﬁé??aye%ﬂ%&9244o

compartment;

wherein depression of said flexible dome causes the lower layer to be punctured, -

releasing the first component into the second compartment.

15
2. The container according to claim 1, wherein the cutting means is a projection attached to

the flexible dome.

3. The container according to claim 1, wherein the cutting means has a conical pointed

20 end.

4. The container according to claim 1, wherein the cap has a central opening surrounded by

a tube having a lower end extending below the cap, and wherein the cutting means is

part of the lower end.
25
5. The container according to claim 1, wherein the flexible dome and the cutting means are
integrally formed.
6. The container according to claim 1, wherein depression of said flexible dome causes the
30 cutting means to cut through the upper layer and the lower layer, releasing the first

component into the second compartment.

7. The container according to claim 1, wherein depression of said flexible dome causes the



"~ PCT/ US02/ 13393 11 cutting neans to push the upper |ayer downward to cause
puncturing of the lower layer. 8. The contai ner according to claiml,
wher ei n t hgouppRsol ayer is thicker than the |ower |ayer pgfglsépssat broken
when the flexible done and cutting neans are depressed. 5 9. A nmethod of
adding a first conponent to a second cgnponent, conprising: (a) providing
a first conpartnent containing a first conponent, said f]rst ﬁo art nment
havi ng an uppeittingayens tarpdshahé upperlayengasmward dp epupq puseturing f halpuctiayflei ng nade
of a cuttable material; 10 (b) providing a second conpartnent containing

t he second conponent, said second conpartnment having a cap containing a
f1 exi bl e doge Tasehnfame sording td dldimd, whapsimthe pppet layatiisthicker shangellowert he

flexible dome toward the upper | ayer. of the R ; and (c)
depr essi ng sailﬂt!e"fﬂlnéiéinﬂflér°’8’8ﬁ§’°? %Eﬂglgd‘?ﬁeanijS%rggl?‘%f&g?%?éﬁrg%%unctur ed,
releasing the first conponent into the second conpartnent. 10. The nethod
according to claim9, wherein the cutti ng?rgeans ist aéﬁprn%bgcti on attached to
the flexibl 8 donghodxfadding arfirst cOEPRTAL 1A R EEYi SRYPTE e AT YE wherein the cap
has a central oRgiBediap kR ERGHrtRAdnt Sontdinikke firstwomgortent, salfirsend, and wherein
the cutting neans is part of the Iomﬁgj gﬁpcg. 12. Theﬁigg.tgod according to
claim9, wherein tépmperasat BREngARREPeE Hofer@nda loWER [pyry spig e CopRartedt o al |y
formed. 25 13. Thwﬁmog@&%ﬁgmﬁ& claim9, wherein the cutting neans
has a coni cal pointed end. 14. The nethod accordi nagto claimQ9, wherein

depression of sabyiprbyiding Bsesorsispmparimenteontaiping the segqud GompoRTah $ai e ¢ hr ough

the upper |ayer an : RAGATRX{E dobfR ahd héVingdQui@gponent into
t he second comart%ﬁ?&mgﬁwﬁr&gt nogﬁlgccorg%ng tg cl ai r%%g erein

depr essi on of sai dmédneprotrhdingifrore below the flexible dometowandgherunperdayenofdissh t he
upper |ayer dommaﬁgtéo?np% use. Pn%ncturi ng of the |lower |ayer.

(c) depressing said flexible dome to cause the lower layer to be punctured, releasing

15 the first component into the second compartment.

10. 'fhe method according to claim 9, wherein the cutting means is a projection attached to

the flexible dome.

20 11. The method according to claim 9, wherein the cap has a central opening surrounded by a

tube having a lower end, and wherein the cutting means is part of the lower end.

12. The method according to claim 9, wherein the flexible dome and the cutting means are

integrally formed.
25
13. The method according to claim 9, wherein the cutting means has a conical pointed end.
14, The method according to claim 9, wherein depression of said flexible dome c;a.uses the
cutting means to cut through the upper layer and the lower layer, releasing the first
30 component into the second compartment. '

15. The method according to claim 9, wherein depression of said flexible dome causes the

cutting means to push the upper layer downward to cause puncturing of the lower layer.
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