TI TLE NUTRI TI VE SUBSTANCE DELI VERY CONTAI NER CROSS- REFERENCE TO RELATED
PATENTS & PATENT APPLI CATI ONS [ 0001] This application is a PCT Application
and clains the priority benefit of U S. Non-Provisional Application Serial
No. 12/250,585, filed Cctober 14, 2008, which is incorporated by reference
herein in its entirety. FI ELD OF THE | NVENTI ON

[ 0002] The present invention relates genaggally to the field of container
constructi ons. BACKGROUND OF THE | NVENTI ON [ 0003] Many

nutritive substanceguiRIGhymaUBsSPaANEENPELIVERY CONTAMEgE in food or drink

products are sensitive to heat, l|ight, oxygen, and/or noisture. For
exanple, a nutritive substance which is sensitive to heat cannot be added

to a foodqgoés!.ﬁEFggrgrépigkgE TORELATED PATERA's & BATENTCAPPLIEATIORS * he

hi gh sterillzation atures nmay danmage or destroy the nutritive
subst anf0801Ps a rEkisl dppditatitre seal PATt/Applicaton avl eaimes shd arierityelsenafié\oél oped
that can separate the nutritive substance fromthe food or drink product

prior tg $OoRSHIOvRIbnal NEppiRRitiofa8efiflieNodi B12H6 B8bheiledt@dtbbye 18ylaiom)ces
into the food or drink product just before consunption. The present

i nvent i\Qﬂi,chtigE{C%frﬁ)&%técpbgt@%(gﬁgfh%%ﬁ@i i&eéram/ghgh can separately contain a

nutritive su ance and product’” and deliver the nutritive
substance to the food or drink product just before consunption.
FIELD OF THE INVENTION

[0002] The present invention relates generally to the field of container

constructions.

BACKGROUND OF THE INVENTION
[0003] Many nutritive substances which would be beneficial if included in food

or drink products are sensitive to heat, light, oxygen, and/or moisture. For example,
a nutritive substance which is sensitive to heat cannot be added to a food or drink
product that requires heat sterilization because the high sterilization temperatures
may damage or destroy the nutritive substance. As a result of these limitations,
containers have been developed that can separate the nutritive substance from the
food or drink product prior to consumption. The user can then dispense the nutritive
substances into the food or drink product just before consumption. The present
invention, therefore, relates to a container which can separately contain a nutritive
substance and a food or drink product and deliver the nutritive substance to the food

or drink product just before consumption.

SUMMARY
[0004] The disclosure provides a novel apparatus for delivering a nutritive

substance comprising a container body having a base at one end thereof, an upper



SUMVARY [ 0004] The di scl osure provides a novel apparatus for delivering a
nutritive substance conprising a container body having a base at one end

t hereof , an upper portion adapted for renovable receipt of a closure, the
upper portion defining an opening therein, and a chanber defined by the
cont ai ner body, the chanber being in fluid conmunication wth the upper
porti onp@MEieRi &dhptéd faMrémoeableared@@iti dfda atlod @asthd WppkayRirton sichiamdedn
across the upper portion opening and is adapted to provide an airtight seal

acr 0ss. bheniARSN R, o bhATHE aSHRS] BRAe LonRANIAOE ohgRBb: BaRgliAYer

of the T'am nate sedl contalner additiona Ises a closur

renmovab) y. ,coupl ed. to the upper portipn. The.closuyre.conprises.a cutting
or t1 onN e gnsafan aitn BTt ohRfnG: oA dediment RepLEy Partitdsly « ne
nutritive substance into the container contents. ] | n anot her
enbodi nf layefeisdherdassasross sheiuppet eartian apenipgangtisadepteditq Piavideagna
nutritive substance conprising a container body having a base at one end

t her eof airtight sppeacipss thenpadiagt & nfiitive swbstanice is booied toft kkast oretayersai d
upper portion defining an opening therein, and a chanber defined by the
cont ai nefr tH tmiridie HanbEhe bintginen additiothatlp o isdsi anclostife sahdvakpiper
portion opening. The enbodi nent may al so conprise a | am nate seal having at

| east t Sphal i i agr iperiti on
Mrfgégggptthgdt]?%élgggﬂ%r@ sER! chRluRg dpnsirdsas &ﬁﬁn%%rﬁ&ﬁ’%h@l‘? gl on

openi ng a vide an airtight seal across the opening, wherein

a nutrigj st.apce. i s d S r - th ] seal .
Addi 11 oS BreBREC bl I RRERE st Bl i ieBE Yo i B o R AT oS

t he upp?%ﬁgortjon, t he cl osure conprising an annul ar cap, a tear band

coupl edN€FAMRINGHAANEN S ap, and a cutting portion operatively coupled to

t he annul ar cap, wherein the cutting portion is adapted to pierce the seal,

wher ei n;ddb%]t ear nﬁ?ﬁoﬂ%ﬁ\éﬁmoﬁiﬁq@ﬁt,%btaiwom@t s dctOtP a0 Spputatlieroreal ,

and wheteinthe seal prevents contact between the nutritive substance and
the contents. of the.contai ' e LS _pi . di ng
to one depetrd 2 mifuFRCBidhed fotpriafo. R SRt ieP bEH Hrving 4 AR FEBEE L
subst ance conprising a container bo havi n base at one end thereof, an
ipper - pord HEBaE GRpararoTHiahuapled tosdemsvanf oeis Shadion tPas i pPer
portion defining an opening therein, a chanber defined by said container
body, spemioohdgftnérg Bei erening therein, cneharchembarndeiingd Baithe Gpptaingsdhredion
opening, a lam nate seal having at |east two |ayers, the | am nate seal

bei ng bihedebambep$eirgriird flujzb eonpounicatioropeéth sgidanpperdppttied bpemingvi dhean
airtight seal across said opening, wherein a nutritive substance is bonded

to at | ggpbdfRént AT aRb &amPrisand NakfhteadeANthdng | ASESt heHDHGSIsY theup! ed
to said upper portion, the closure conprising an annular cap and a cutting

portion ti C o] j ; il t i
porti onla?@ﬁé agggh%te%fﬂg‘ﬁggﬁsglél?sgeg'[éf‘w\ﬁﬁg I Saj egdela %fde\%e&ﬁpg&gg%t act
bet ween SEﬂé? nutnLtbye ﬁubstanﬁﬁiand.the ﬁontents o% saig Fontainer ugtil
sai d seBioVide BN Atight seqlgieRay Mk QBFYNHg WIS & ATy SUBBtancRds onde
provi ded an apparatus for delivering a nutritive substance conprising a
cont ai n¥r abdagsthane ngver whdbe daminatee gaak ndidditionally. ihpererpbedimant 498yt ed
for renovable receipt of a closure, said upper portion defining an opening
t her ei ncorapdsa actlasteer raedvabdyl coypledi i hentppareportionlytheselosurencomprisingi ng
in fluid communi cation with said upper portion opening, a | am nate seal
having ah deasir tup, laaxersbatdecdupadas eheeahnlier ngphemded egtting speréiod
upper portion opening and adapted to provide an airtight seal across said

openi ngﬂymﬁva g%@mgi gbtﬂqéeaﬁﬁméﬁ 2BBE wherbRN#Rclifingt pdradstis aptéy 8p  of

said |am nate a closure renhovably coupled to said upper portion

the closure conprisi - L ul ar
Lhe ol ogkics BRTRAS WAR(R AT Ao §EBre Bl Ple BRBRaRURLE R D pRRk aERL o
the cutting portion is adapted to pierce said seal, erein saidt band
br event S68 8RR W PRGN BIF Ve EpRECRgiearae wulive SuBstaRcs and thai q
seal prevents contact between said nutritive substance and the contents of
sai d coeerientsrofitheidontainer wiiithe sealiis pirraed.



[ 0006¢c] According to yet another enbodinent, there is provided a nethod for

maki ng a delivery apparatus, said nethod conprising the steps of providing

a contai ner body having a base at one end thereof, an upper portion at the

ot her end of said body, wherein said upper portion is adapted for renovable
recei pt of a closure, said upper portion defining an opening therein, a

chanber [obgbaned bAc@@HdﬁhgﬁQﬁbﬁé RebebDdNereSial srotiirabat appargus forf délivéring
comuni cation with said body upper portion opening, and a cl osure adapted

to ber i el Ias SR NI ' ' with
a pr odu%['q;BI Y@B} ee\rlslql)l%gﬁ%ee?%@%ﬁ@g%cFB@MGESJO?X%%H%%Hds%%aﬁadn% gg‘? crgﬁf’ai ner
upper portion with a | am.nate seal idlamnate seal having at | east two
e s Stuiuter rpartnf s Fed BrEMovelR easdiluBlar RS Mg. ol " agPh o
said | am nate seal; and placing said closure on said body upper portion so
that safefiyeal apreRIHIG reinnd rahamkers delnechcy rsain csiiainet i krfvs apaid
product and said closure prevents said nutritive substance from contacbng

t he at noisgrhber beingr nufhdid neprssiudicadint avitie isaicBRP EET PESIORI ST ring OF [amihate
DRAW NGS [ 0007] A foil and enabling disclosure of the present invention,

i ncl udi sgaltipimest leamdawohieyers tié naeirede tsead beiref bondédakyosskéaitl uppdrhe
art, is set forth in the specification, which refers to the appende

figur esgohienvéiae?ﬁhg éﬂ@%&%ﬁ{éa tolproRide AT LRGN I akiRY Lid ?B%gigPaWR%Feihf‘

accordance w th one enbodi nent of the preséent I nvention; FIG 2is a

Pan oL ARG S s o BB BN LA 5 e o e

'n FIG closure removably coupled to said upper portion, the closure comprising an annular
cap and a cutting portion operatively coupled to said annular cap, wherein the cutting
portion is adapted to pierce said seal, wherein said seal prevents contact between
said nutritive substance and the contents of said container until said seal is pierced.
[0006b] According to another aspect, there is provided an apparatus for
delivering a nutritive substance comprising a container body having a base at one
end thereof, an upper portion adapted for removable receipt of a closure, said upper
portion defining an opening therein, and a chamber defined by said container body,
said chamber being in fluid communication with said upper portion opening, a
laminate seal having at least two layers, the laminate seal being bonded across said
upper portion opening and adapted to provide an airtight seal across said opening,
wherein a nutritive substance is bonded to at least one layer of said laminate seal,
and a closure removably coupled to said upper portion, the closure comprising an
annular cap, a tear band coupled to said annular cap, and a cutting portion

operatively coupled to said annular cap, wherein the cutting portion is adapted to

pierce said seal, wherein said tear band prevents said cutting portion from piercing

3a



WO 1010/ 044804PCT/ US2008/ 082184 [0011]FIG 4 is a partial perspective view
of the container top illustrated in FIG 1; [0012]HG 5 is a perspective
view of a container top in accordance with one enbodi nent of the present
invention; [0013]FIG 6 is a perspective cut-away view of the container top
illustrAted in FIGS5; [0014]FIG 6Ais a plan view of a seal for use in the

cont ai ngsidodedt! §nd WhdrER1&difIseal préverts REAEHREBetwEen BhiceMatitivé &Wbsfantee

container top illustrated in FIG [0016]FIG 8 is a perspective view of a
contain [ M &0 ok present invention;
[0017] F?@ ‘trge ?éﬁtghg%?ﬁaéwcéﬂﬁ’gﬁcﬁ[@ggﬁ ewlcl)%)&te#gddont ainer top illustrated
in FIG 8;

[0006¢] According to yet another embodiment, there is provided a

method for making a delivery apparatus, said method comprising the steps of
providing a container body having a base at one end thereof, an upper portion at the
other end of said body, wherein said upper portion is adapted for removable receipt
of a closure, said upper portion defining an opening therein, a chamber defined by
said container body, said chamber being in fluid communication with said body upper
portion opening, and a closure adapted to be removably received on said upper
portion; filling said container with a product; sterilizing the product-filled container;
sealing said container upper portion with a laminate seal, said laminate seal having
at least two layers, wherein a nutritive substance is bonded to at least one layer of
said laminate seal; and placing said closure on said body upper portion so that said
seal prevents said nutritive substance from contacting said product and said closure
prevents said nutritive substance from contacting the atmosphere surrounding said

container.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007] A full and enabling disclosure of the present invention, including the

best mode thereof directed to one of ordinary skill in the art, is set forth in the

specification, which refers to the appended figures, in which:

[0008] FIG. 1 is a perspective view of a container in accordance with one

embodiment of the present invention;

[0009] FIG. 2 is a partial perspective view of the container top illustrated in
FIG. 1;
[0010] FIG. 3 is a partial perspective view of the container top illustrated in FIG. 1;

3b



[0018]FIG 10 is a partial perspective cut-away view of the container top
illustrated in FIG 8; [0019]FIG 11 is a partial perspective cut -away ew
of the container top illustrated in FIG 8; [0020]FIG 12 is a perspective
view of a container in accordance with one enbodi nent of the present

invention; \89@dbikéz 13 is ;al partial perspective Vi epofsh@RsaeNt ai ner
top illustrated in FIG 12; WO 2910/ 044804PCT/ US2008/ 082184 [0022] HG 14

is a partial perspective cut-away view of the container top illustrated in
FIG 12;

[0011] FIG. 4 is a partial perspective view of the container top illustrated in FIG. 1:

[0012] FIG. 5 is a perspective view of a container top in accordance with one
embodiment of the present invention;

[0013] FIG. 6 is a perspective cut-away view of the container top illustrated in FIG.
5,

[0014] FIG. 6A is a plan view of a seal for use in the container of FIG. 5:

[0015] FIG. 7 is a perspective cut-away view of the container top illustrated in FiG.

5.

1

[0016] FIG. 8 is a perspective view of a container in accordance with one

embodiment of the present invention;
[0017] FIG. 9 is a partial perspective view of the container top illustrated in FIG. 8;

[0018) FIG. 10 is a partial perspective cut-away view of the container top illustrated

in F1G. 8,

[0019] FIG. 11 is a partial perspective cut-away view of the container top illustrated

in FIG. 8;

[0020] FIG. 12 is a perspective view of a container in accordance with one

embodiment of the present invention;

[0021] FIG. 13 is a partial perspective view of the container top illustrated in FIG. 12:



[0023]FIG 15 is a partial perspective cut-away view of the container top
illustrated in FIG 12; [0024]FIG 16 is a perspective view of a contai ner
in accordance with one enbodi nent of the present invention; [0025]FIG 17

is a partial perspective view of the container top illustrated in FIG 16;
and [ 0026] Riy,othadsss @ Partial perspective cut-away Vi epepfishipseent ai ner
top illustrated in HG 16. [0027] Repeat use of reference characters in the

present specification and drawings is intended to represent sane or
anal ogous features or elenents of the invention. DETAI LED DESCRI PTI ON OF

THE | NVENTI ON

[0022} FIG. 14 is a partial perspéctive cut-away view of the container top illustrated

in FIG. 12;

[0023] FIG. 15 is a partial perspective cut-away view of the container top illustrated

in FIG. 12;

[0024] FIG. 16 is a perspective view of a container in accordance with one

embodiment of the present invention;

[0025] FIG. 17 is a partial perspective view of the container top illustrated in FIG. 16;

and

[0026] FIG. 18 is a partial perspective cut-away view of the container top illustrated

in FIG. 16.

[0027] Repeat use of reference characters in the present specification and drawings

is intended to represent same or analogous features or elements of the invention.

DETAILED DESCRIPTION OF THE INVENTION
[0028] One of ordinary skill in the art will understand that the present discussion is a

description of exemplary embodiments only, and is not intended as limiting the broader
aspects of the present invention, which broader aspects are embodied in the exemplary
construction. A repeat use of reference characters in the present specification and

drawings represents the same or analogous features or elements of the invention.

[00629] As set forth above, the present invention relates generally to the field of

container constructions. References related to container constructions may include



[ 0028) One of ordinary skill in the art will understand that the present

di scussion is a description of exenplary enbodi nents only, and is not
intended as limting the broader aspects of the present invention, which
broader aspects are enbodied in the exenplary construction. A repeat use of
reference r in the present specification and d | esents

t he sane o(r:wgr%gﬂgg{)sﬁg features or elenents of the inven%%@g?(l)oggg{m set
forth above, the present invention relates generally to the field of
cont ai ner constructions. References related to container constructions may
include WD 20101044804PCTI US2008/ 082184 U.S. Patent Nos. 5,707,353 and
5921955 to Mazer, ef al. and U.S. Patent No. 6,098,795 to Moiistarn, et al.
(0030] The technical problemto be solved by the present invention is to
provi de novel containers that are useful in dehvering a nutritive substance
to the toht Eatentdiosa ToRt.abheing G2 10800 te MargsufbEl ol Bh& aiemt Mot s.
Thus, in an enbodi nent, the present invention is directed to a contai ner
havi ng 8.098t795tth WMollsighstednate di sposed between at | east two |layers of a

| am nate seal, Before consunption of the contents of the container, the

| am nat o::@i‘! B PRI ér%%le% fté'bﬁeeéc%’eosﬂf find Ib?efse%??rhv@HﬁérI éé??ﬁ@w?l%t ance

is rel eas into the contents of the contal ner n other e nts, the

nutriti \ﬁg‘{ﬁﬁ %t%ﬁfea%?g tﬂg?%rg %sg{uﬁﬁfﬂ%{%vgﬁrggag IILHI%R/Etsu%ta a%‘,( {t@?’hec&%t&qs %rlago the

interio cont ai ner Suc 0€s not- con e contents of the
cont ai ner_until

h ' . I b , -
A e S L L AL
o onr e bolySHEr B SRR SR B ) |0
ti 12 and body 14 be int I | ded of i tabl I
ot er { alSSSWAVE oMY BeabPUurTIE! T, By L PaSTORTSE of ifecRrirn o8 Phat i ¢
is a unitary menber of uniformwall thickpess. Suitable polyners for
t er ni ngCeHanebfadpateferLteY beRiIeTare Oﬁa[’]efﬁg FUER A &1e P Fyhsipnce

pol ystyreneacryl Onitile, acrylonitile-butadi ene-styrene, .
st yr eneisnigleasedniflpd fhed eontgpisyefaihsoreitainer.  In other embodiments, the nutritive

substance may be present on an insert or may be coated onto the interior of the
container such that it does not contact the contents of the container until the container is

altered by the consumer just before consumption.

[0031]  With reference now to the drawings, and in particular to FIGS. 1 and 2, an
embodiment of the container 10 having a cylindrical top portion 12, a body portion 14,
and a closure 16 is shown. Cylindrical top portion 12 and body 14 may be integrally
molded of a suitable polymer material, which may be blow molded, by extrusion or
injection, so that it is a unitary member of uniform wall thickness. Suitable polymers for
forming the container include, but are not limited to, polystyrene, polystyrene-
acrylonitile, acrylonitile-butadiene-styrene, styrene-maleicanhydride, polycarbonate,

polyethylene terephthalate, polyvinylcyciohexane, and blends thereof.



WO 20101044804PCT/ US 8/ 082184 0032] Referring particularly to FIG 2, in
sone enbodi nents, cyRndricai top portion 12 includes a threaded cylindrical
portion 18. Threaded cylindrical portion 18 nay have a rim 20 fornmed at one
end thereof that defines an aperture 22 (shown in FIG 4) that is in fluid
communi cat i\Qg 2Mofolysgyn | Nnner chanber (not shown) of bodypddys2beshtelikeal
thread 24 may be integrally formed on an outer surface of threaded
cylindrical portion 18 for threadably receiving closure 16. Helical thread
24 may begin proximate im 20 and may term nate proximte a flange 26 (shown
in FIG 4). [0033]In an enbodi nent, closure 16 includes an annul ar cap 28
having a helical thread (not shown) on its inner circunference for
operatively engaging threaded cylindrical top portion 18. The outer
circunference of annular cap 28 may contain ribs or knurling 32 to allow

t he usef0Q33] norReferisiolnarigpulaslydpddtr &. mesonee eahedienents, cygfricalrtop ipertion on,
top portion 12. In addition to its internally threaded cylindrical wall,
cap 28 fAayndlussisirldreastedmylindiicabpertioallB. Iprdpgder wylintiicekpertieh df 88 byki ning a
t hough hare (not shown) therein. A second annul ar encl osure 38, having an
openi nga4in 2o ferecdtdteneiand thengobthab gelirasi ansdpersies U2 éshavan iarfiGl 4y thehid wal |
extension 36 so that second annul ar enclosure 38 is noveabl e between a
first posildid comwheicatise edthcanainnel eranee |(ostishewdd opbedyeid s At tiedicaldhteadt s of
the container fromflow ng through opening 40 and a second position where

t he conkémbsy bé irtbgraty fidraiedesn an eudd| stirfaoce of dwehded agimdaes ongpnd 08 fdrt

shoul d be understood that closure 16 nay be forned fromany type of closure
known i thrédabdy teceivid Q6504 944 894ReDIHpRQ081 B 1S4l PEEdhMELD rihnebera@dce to
FIGS. 2 and 3, a reieasable seal 42 may be attached to rim 20 over aperture
22 (FI Gnagkerntinats @idxiraERO AR 26 (sheRaFRAIB. @)seal 42 contains a
semcircular tab 44 attached across the center of rel easable seal 42 al ong
a line 45 (\?FIG 3). Tab 44 may be formeld fromthe sane terlal h@ﬁ

rel easafi083kealn £ eboRiepk desuiRdCdncludss ebaPBaGLER 200 faf"fgr %r gal
material to increase gripability of the tab. Referring to

rel easabreadsdapt 8bowRly OBeits NRGH AEGUENRERNCA gfoat Onesalie!t Wéég'ﬂglytéf%adeﬁn an
enbodi ment, the |l am nate conprises a first |ayer 40, a second |ayer 48, and
a t hi r doyliageeal 5an pawien fliér sthe eyler Ca@IMFalENES 9h PNEWaRCm B MRy GHitaR hEy be
bonded or integrally fornmed therewith. The second | ayer 48 nmay define at

| east onekmuoling $Dta Allovetherunggito M@ easilyrafipl dgsire 32 tadgmdes itiwmatorifitdst one
hol e 54 therethrough as welL The third | ayer 52 nmay conprise a nutritive
subst ance, fopnuetiont 62atIn| ashktionotveitointéragkiy thre@iegineylngrical rwallo wep e¥dbmdy nent s,
the third layE.ir 52 may be di sposed between |ayers 46 and 48. In this
enbodi nenludetdreanimiladehdayell 34 hagmbrad keytepsisn t3todeiihibg tawdengh dywér not6 and
48. In a certain enbodinent, the third layer 52 may be disposed on a top

si de of sisReOnterchy eA sé8ond anrdulrsenctrsliieg8l, diavipg, amopariind ¥e fomzsttaaem, | ayer
52 is seal ed between first and second seal |ayers 45 and 43 so as to

pr event mahentibdrbfivene ssiihsd aneaniibpoBne anlilastdrmghr BE seohhesdconafarinbrr

cont ai ner and/or the atnosphere before renoval of first |ayer 46.

I[ 0035] 2@@&6%@ 2p8s nfclBl REWHST BERGNdsitioRonied skeodd Ah@Alar Mbidserd B8 st
ayer

prevents the contents of the container from flowing through opening 40 and a second
position where the contents of the container are able to flow through opening 40. |t
should be understood that closure 16 may be formed from any type of closure known in

the art.



may be rel easably bonded to rim 20, second |layer 48, or third |ayer 52 so
that when first layer 46 is renoved, second |ayer 48 and third | ayer 52
remai n bonded to rim20 (shown in FIG 3). One skilled in the art should be
famliar with such rel easably attached seals. WD 2010/ 044804PCT/ US

2008/ 08218%?9&9}0145&@ 'y, adhesive or heat attaches a sgalydhesBdsof
pol yvinyl chloride, polystyrene, or other suitable material to rim20 to

forman airtight seal. [0036]in a particular enbodinment, first |layer 46 is
rel easably bonded to second | ayer 48 such that third | ayer 52, disposed
between first |ayer 46 and second | ayer 43, cannot contact the container
content until first layer 46 is renoved In this enbodi nent, the second

| ayer hole 50 may be slightly smaller than the third | ayer hole 54. This

configuration allows first |layer 46 to bond directly to second | ayer 48 at
t he ri 0884k he Véitintefaranee WridCs: 2tamd hairelespablg sgpk ‘h’%mﬁhbfe@ﬂpgwtosw bet ween
the first and second | ayers, 50037] Referring to FIGS. 2 - 4 in use, a
consune?0 pusr apatbve 28 d3Gr é) 160 someevmhpdimentsagalpeaie spalid? crRewnFad of
closure 16 will not disturb the seal unless the seal is cut or renoved by

t he corsumieirculdriiab s atimotedgeoress {het tenteruol icldasabeusrstl ddcalongigeline525 may be
protected fromexposure to the atnosphere by rel easable seal first |ayer 46
and frdfGh®. chatt éhtrsydie fdnmaed drotratheesamiel mMajeriat lhe aslabtabls eadl ecrondy | ayer
48. \When the consuner is ready to consune the contents of the container,

t ab 44 peyorhedgef, ppesbatent with) kediffansay ratemalrtonin2@asaugipabilityhef benthbt o f ai |
bet ween rel easabl e seal first and second | ayers 46 and 43 and exposi ng

nutritiR&ergIbanNGed| ayessabR deal thenat b@spbemate Waeng bhizakt thedée Rgals. | ayer
46 is renoved, the second seal layer 48 maintains Its bond with rim 20.

Once the di esbogignt,| tA¥asmiatd Sompnased firgtl g 45, semydhgydreqd, apeda on
t hreaded cylindrical portion 19 thereby resealing the container. \Wen

Cha? LA TRt 5 LA S MR PRI BT L
aper t urigiedially 8HBed Mer@Rfih Nt 38corddt@er 48 may define at least one hole 50

therethrough. The third layer 52 may define at least one hole 54 therethrough as well.

The third layer 52 may comprise a nutritive substance bonded to at least one of layers

46 and 48. In some embodiments, the third layer 52 may be disposed between layers

46 and 48. In this embodiment, the third layer is centrally-positioned between layers

46 and 48. In a certain embodiment, the third layer 52 may be disposed on a top side of

second layer 48. In this configuration, nutritive substance layer 52 is sealed between

first and second seal layers 46 and 48 so as to prevent the nutritive substance from

contacting the contents of the container and/or the atmosphere before removal of first

layer 46.

[0035] Second layer 48 may be permanently bonded to rim 20, while first layer 46
may be releasably bonded to rim 20, second layer 48, or third layer 52 so that when first
layer 46 is removed, second layer 48 and third layer 52 remain bonded to rim 20 (shown
in FIG. 3). One skilled in the art should be familiar with such releasably attached seals.

8



WO 2010/ 044804PCTI US2008. 1082184 contact with nutritive substance | ayer 52,
providing a gradual release of the nutritive substance prior to or during
consunption. [0038]in other enbodi nents, rel easable seal 42 conprises ho

| ayers: a first layer 46 and a second | ayer 48. The first |ayer may

conpri se aw@hyifdsbyi ch may be bonded or integrally forgmeybhgieMed h. The
second | ayer 48 nay define a hole 50 therethrough. A nutritive substance
may be bonded to the upper side of second | ayer 48, disposed betvireen
first layer 46 and second | ayer 48. Second | ayer 48 may be permanently
bonded to rim 20, while first |layer 46 may be rel easabty bonded to second

| ayer 48 so that when first |layer 46 is renoved, second |ayer 48 renains
bonded to rim20. in use, tab 44 nmay be gripped and pulled away fromrim 20
causing the bond to fail between rel easable seal first and second | ayers 46
and 48 nrfiiERM6 AdNgsiNg OF inept attaghes Basreb farged il Pavivybederide, polysiyFeers may

t hen be replaced on threaded cylindrical portion 18 thereby resealing the
cont ai rarothansefiakle oralpdal e ri tecfetm entagtighiesegbnt ai ner, each time the
consuner inverts the container, the contents of the container flow fromthe

cont al bsélhrow& ggaﬁg&gr% d t,hm'sﬁag@ru@te eRsa6l WiBdtiBesddbhg i tive

subst ance, “provi radual release the nutritive substance prior to
duri L on ¢ L.CS. ;
onbodi riafk R aO i TR TSI B0 aliel AR AU Sy LOCARGMRS, |
ti i _m . j I : 116
POt i narieapt saiRhe tmindh gty BUEME kilefbibd) In Ak AbsliBH =, G20
f it abl | i al i | t i
o St Bh e P3O e AL AR TR I 1Bl St
St SR ekt A Bl R R R 8 o
Dot oo e Be 2By ARG b Sy A e Fr G e e bnexana.
and bl ends thereof. [0040]Referring particularly to FIG 6, cylindrical top

porti onoddf negrefdiihd!GEFIG3B. @a0Rth 684, iangbhsa@kr PRy rémbvd diBstibals dedvdaes a rim
120 at one end thereof. Rim 120 may define an aperture 122 in fluid

comuni gakk e WehiiBREABES of BRERRr 16188 ndelisiies tHeysezy Lhggs tHeadeal RRupOr ti on
112. Cylindrical top portion 118 may be adapted for the renovabl e receipt

oot Pl RSOl daiatinia 4y o
to ri m20 ARt RYm ekpINBLE 1HY DHoTPhGe By bR €62l first layer 46 and from
the contents of the container 14 by releasable seal second layer 48. When the
consumer is ready to consume the contents of the container, tab 44 may be gripped and
pulled away from rim 20 causing the bond to fail between releasable seal first and
second layers 46 and 48 and exposing nutritive substance layer 52 to the atmosphere.
When the first seal layer 46 is removed, the second seal layer 48 maintains its bond
with rim 20. Once the first seal layer 46 is removed, closure 16 may be replaced on
threaded cylindrical portion 18 thereby resealing the container. When closure 16 is

replaced onto the container, each time the consumer inverts the container, the contents

of the container flow from the container through aperture 22, hole 50, and hole 54, into



[0041] I n sone enbodi nents, closure 116 includes an annular cap 128 (FIG 5)
having a helical thread 130 on its inner circunference (FIG 6) for
removably securing cap 128 to the externally threaded cylindrical top
portion 118. Quter circunference 132 of annular cap 128 may contain ribs or
knurling 1?‘(}0%:15)@'48@ to allow the user to nore easily lﬂff/ll%z&is}B%EF 116 to
renmove it from or fit it on, top portion 112. In addition to it

internally threaded cyllndrlcal wal |, cap 128 may incl ude an annular end
wal | 136 havi ng an extension 138 (shown in FIG 6) defining a though hole
140 (FIG 5) therein. A second annul ar encl osure 142, having an opening 144
therein, may be operatively secured to annular end wall extension 138 so

t hat second annul ar encl osure 142 is noveabl e between a first position
where second cl osure 142 prevents the contents of the container from

f | owi ngcdrtactugtih opeitivagubd@ncana/ea e ponddipps §radnaivedraset dfethe MDtritive

2010/ 044804PCTI U82008/ 082184 contents of the container are able to flow

t hr oughs@ipgaridegprid o oAdwritigtdongurpptiéri.on, or bl ade 154, may extend axially
downward from the under surface of annular end wall 136 proximate rim 120,

AR SRl K e SRS SR S R N S B

rel easabl e seal ttached to rim 120 ov aperture 1 ferring
Lo Fr o Jeand puiesasa el 4ai DedBt taip B rner B VR ety o

| east three layers. In sone enbodi nents, the |ampate c rises a utr|t|ve
subst an@'é'“Fe&y%'i/ forned beyRuih. aHhe ppRaNd|layre A8 1agy g]?fr&eaa PB‘&‘% th‘é&?@?m‘iab

shoul d be understood that the nutritive substance |ayer 150 nay be di sposed
bet ween/t/HérityspRibsfangarmay ge handed o lemePreTagier Oiagcondn'abj%@ IPRA5EF ment s,
rel easabl e seal 146 conprises two |ayers: an upper |ayer 148 and a | ower

| ayer 1asiwepnnuish layen €6 Ainsssensnd laesr He borsesd l8xert4fe maypbsipgematentigwer

| ayer 149 or the bottom side of upper |ayer 148. In either of these

ar r angebentes, torrih @@s whlle fisk dye1 46 maw be eclpasabhinkoideyl toedent! tayer #8n5220.
Therefore, renoval of closure 16 will not disturb the seal unless the seal
is cut it weefied layend6as reskoved, secarddayartdSsieoaing bordeddo ainmd 20 ht usche
structure of this seal nay be used with any of the enbodi nents descri bed
her ei n. tapOR4Bidpdiecgrippeg dral FllES. avBayaftdmGim &0t eansingathd bbba todyil betivaen
closure 116 on cylindrical top portion 112 in a raised position (FIG 5) so

t hat bl atieasibie seg sirshahd elRgage iayele4s aht el8s@al edptBingThatitivessubstettear band
152 is in place (FIG 5), the tear band bl ocks further tightening of

cl osur ethbléingephérat dbade Hhaganaebeabgiagsd seahreddéd cyRintgasorh@ndsal so
acts as an ant| -tanper band to prevent the closure frombeing WO
2010 448Q 0005 T2 I8 &dhBAner. When closure 16 replaced onto the container, each

time the consumer inverts the container, the contents of the container flow from the

container through aperture 22 and hole 50 into contact with the nutritive substance,

providing a gradual release of the nutritive substance prior to or during consumption.

[0039] Referring to FIGS. 5 and 6, in another embodiment, container 110 includes a
cylindrical top portion 112, a body portion (not shown but similar to that shown in FIG.1),
and a closure 116. Cylindrical top portion 112 and the body portion may be integrally
molded of a suitable polymer material, which may be blow molded, by extrusion or

injection, so that it is a unitary member of uniform wall thickness. Suitable polymers for
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renoved prior to purchase by a consunmer. The tear band may be connected to
the bottom edge of annular cap 128 in nany ways. For exanple, tear band 152
may be integrally formed with annular cap 128 with a gap 155 forned therein
to allow a consunmer to tear the band away fromthe cap, | n other

enbodi ment syobLeRkdagNd 152 may connect to a |ower edge gfrgppulRsissap 128
by a plurality of relatively thin and frangi bl e breakaway tongues or webs

(not shown). An internally, radially inwardly projecting and angul arly
extending ridge(s) (not shown) may be forned on an inner circunference of
tear band 152, which engages an under surface flange 126. Thus, tensile
forces rotationally fix the tear band to the flange as annul ar cl osure 116
is unthreaded off the container. As the annular closure is rotationally

d. both tensile and torsional f ti the web e th
webs toSEVEr G| GUA°CIBSte Bb e BE' deiFet®l JOVeHEIEL PATERRRUr e 116

is renoved, rel easal?l e.s%al 46 i.s mai ntai ned, ther e@y_ protecting the
cont ent §°Tyfony! GePUAtENERIVROE | B PCIIRSICARRE R o PRGNS o t he
at nosphere and each o%her. [0044] Referring to FIGS, 6 and 7, in use, a
consumePOalYERRiREPEBaIat RRYVINEISY¢ pheyans) ang Blepds Kieeedl osure 116 cl ockwi se

(wWth respect to FIG 6). As closure 116 turns, blade 154 is drawn downward

i nto copgoagy WR&efrﬁb?ﬁéﬁ«?ﬁéi@rgﬁﬁ%Fld.%, cWHdﬁBalCl%gS;_@&rti&{ ade &%ﬁ ihdQuddih the

seal . Continued rotation of closure 1 in the cl ockw se,

di recti %Wn@ic@ﬂ?eﬂi@ﬁ 140t defifes® GimlPR SfurRUHY thBRof ERRASEPHEySeal

adj acent to rim 120, thereby exposing the nutritive substance |ayer“to the
at mosphgedARd JhBRyEOBEM fuidfcohiit LG an hes !
attachegzﬁbl adgtpngl may HFe l|gos‘:'iot! onrg%%g)gj aceﬁ{1 to r%’ﬁg’gﬁgg?g d;eﬁéfa ?XG SO
that a gahAn BEB6kioRT 112V ObYHAAES H° pBRRASIFEYmbEY M badtted for the
removable receipt of closure 116 by a helical thread 124, which may be integrafly

formed on threaded cylindrical portion 118. Helical thread 124 may begin proximate to

rim 120 and may terminate proximate a flange 126.

{0041] In some embodiments, closure 116 includes an annular cap 128 (FIG. 5)
having a helical thread 130 on its inner circumference (FIG. 6) for removably securing
cap 128 to the externally threaded cylindrical top portion 118. Outer circumference 132
of annular cap 128 may confain ribs or knurling 134 (FIG. 5) to allow the user to more
easily grip closure 116 to remove it from, or fit it on, top portion 112. In addition to its
internally threaded cylindrical wall, cap 128 may include an annular end wall 136 having
an extension 138 (shown in FIG. 6) defining a though hole 140 (FIG. 5) therein. A
second annular enclosure 142, having an opening 144 therein, may be operatively
secured to annular end wall extension 138 so that second annular enclosure 142 is
moveable between a first position where second closure 142 prevents the contents of

the container from flowing through opening 140, and a second position where the

11



WO 2010/ 044804PCT/ US2008/ 082 MNrel easabl e seal 146. In this configuration,
when closure 116 is in its rotated position, each tinme the consuner inverts
the container, the contents of the container flow fromthe container
t hrough aperture 122 into contact with the nutritive substance |ayer, which
provi des a I | ease of the nutritive substance dpi tion of
t he producfgb?g%&gfpf shoul d be understood that a tear éﬂgg?gﬁﬁggﬂyequired
in this enbodi nent. Any device which prevents bl ade 154 from contacti ng
rel easabl e seal 146 until just before consunption of the product may be
utilized in this enbodi nent [0046] Referring to FIG 8, in yet another
enbodi nent, an exenpl ary container 210 includes a generally rectangul ar
body 212 and a closure 214. The contai ner body in this enbodi nent need not
be rectangul ar and may any suitabl e shape. Suitable polyners for formng
t he contanteets ofntbeudefailartararablendd flowrthtcedh tapenipgl 141 y Aemting portion, or
pol ystyrene-acrylenitile, acrylonitiie-butadi ene-styrene,
st yr eneprmleeisaanty dixiche, axtztly yioanbarnbfrem tholLyédrhylfane of @trepdrtdnalvadliel36
pol yvi nyl cycl ohexane, and bl ends thereof. Body 212 may contain an opening
244 (Fl groxdrdatel@hn2d. ansioll® be imtbAIEoOWAT clobireM 1@ waybe féfded fomaiiged.
[0047] I n the enbodi ment shown in FIGS. 9 and 10, closure 214 has a body 216
with a baserdlfabiocmedetnownaneida®l a vertical wall 220 and a flange 222
formed at the other end. An annul ar cap 224 may be received by verti cal
wal | 220 and define an inwardly pointing flange 226 that cooperates with
vertical0WRl| fYViRdeferyse @il ﬁraé%!ﬁa%e%ip ﬁ%@)g‘i“ﬁdr‘ﬁﬂbeéﬂﬁa'ﬁﬁfgm fraci€0225
that connects to a shoulder 230 by a plurality of ribs 232, A plurality of
hol es 289¥emaRertEe déki neefeFBaviedr G i0hs rolgasable saplat4tc BlsY thspformes from a
20101044804PCT/ US200810 84 surface 228 nmay define a downward pointing
cut t i nglasainglediavingratdpasténregdayeihi hserag epworlivierdel thy laminatgtcopydigese may
include multiple ribs or spikes positioned transverse to one another A tear
band 238u(ivessubjtanesy layeniée tbefween botuppsr eyge 168 andnaillewerdaper2PP .t &
mai ntai n annul ar cap 224 in an extended position relative to body 216, In
ot her wehaosgd beeamdebdout $38 theayutpliweyvsuttstantadyar 1GApN2R de fdisposd@ bayepnessed
downward with respect to vertical wall 220.

the upper layer 148 and the lower layer 149. In other embodiments, releasable seal

146 comprises two layers: an upper layer 148 and a lower layer 149. A nutritive
substance may be bonded to the top side of lower layer 149 or the bottom side of upper
layer 148. In either of these arrangements, releasable seal 146 may be permanently
bonded to rim 120. Therefore, removal of closure 16 will not disturb the seal unless the
seal is cut or removed. One of skill in the art should understand that the structure of this

seal may be used with any of the embodimerits described herein.

[0043] Referring to FIGS. 5 and 6, a tear band 152 may retain closure 116 on
cylindrical top portion 112 in a raised position (FIG. 5§) so that blade 154 does not
engage releasable seal 146. That is, when tear band 152 is in place (FIG. §), the tear
band blocks further tightening of closure 116 sa that blade 154 cannot engage seal 146.

The tear band also acts as an anti-tamper band to prevent the closure from being

12



[0048]Wth reference to FIG 10, a seal 240 nay be bonded to a top surface
242 of container 212 to seal off opening 244 (FIG 11). Seal 240 may be a

| am nate having at |east three layers, one of which is a nutritive
substance layer. In sone enbodinents, the nutritive substance |ayer is

| ocat ed betywepoasdshy St and second | ami nate layer. |In ophppsBesaRdisients,
seal 240 may be a lam nate having two |layers and a nutritive substance
bonded to the top side of the lower |ayer or the bottom side of the upper

| ayer, such that the nutritive substance is di sposed between the upper and
| ower layers. [049] Referrino to FIG 11, in use, a consunmer nay renove tear
band 238 (FIG 10) and press annul ar cap 224 downward with respect to body
vertical wall 220. As annul ar cap 224 noves downward, spike 236 begins to
pi erce seal 240. The consuner can continue to press annular cap 224

downwar ¢erafaYed pienigapwrhgsepby gt ¢aiguUMeandgdetzar Baﬂcﬂ oy bricoangatersto Bwse 218,
which will pierce the |largest hole 248 in seal 240, thereby exposing the
nut ri ti pettemricendeaninaNasrcapol 2thia weny asys. dior teiremplentiedrriand 152 may e
arrangenent, closure, 214 is in its closed first position where annul ar cap
i nwar dl yntparahy donfddamite @6iangayde8awile codp oldwdorcheex thenelnntg &llaange 246
on body vertical WD 2010/04481)4PCTI 1JS2008/ 082184 wal | 220, thereby

r et ai ni egndumeerctapeanthensarc asad frposinei aap, Mhither erhbsdichentshéeaodrsdnE2 may
shake the contents of the container causing the contents of the container

t o cont aely tdrmeputa atibwer sddrs bnneulaf 0ASAPBovt Aeplurakty diublagvelnninihamdcap 224
upward, annul ar cap inwardly pointing flange 226 noves over flange 246 and
i's preveaahgdiel brdaReway QveddsNBV bt (naheRowt). CoRt atdraaMerhiiady imehdly
outwardly pointing flange 222. In this position, each tine the consuner

i nvert s pidpsctibgdri BRGulaiyh exieaning Midyepd) (bBe sk amaerbd fmehr simahhBner
contai ner through hole 248 into contact with the nutritive substance |ayer,

whi ch pepyidiferReWradbabarki£h§2sanieh én@ﬁ?éﬁlbﬁidnid_\é?s§r%b%tﬂé1fg%_ e i M8us,
consunption of the product. Simlar to the previously described enbodi nent,

the conid gy abiced Bfatishaly HéhdPresArk Ed“ﬁwé’ﬁ%r’i@gé ¥ &R L ABGRe 118 Ms

exposure to the atnosphere and the contents o he container prior to

pierci nggmtefatdaﬁ Sfdhe cbg%web_y ﬁé%ﬁ?ddﬁglafr %s%gggé é&'{%fei%iéﬂg efVBYL pbthi Ve

substance. Tn this enbodi nent, sea provi n contai ner 212

22&5&"@3@@%@? Eﬁ%@%ﬁé‘?ﬂ’&% S DR AR st kf?%%ﬁ?ﬁf@%‘é?%*‘%}i*@%@%%ﬁem .
v A e PeP bR irdlnd o P del i JuEar R B2 GRS R AR 8™
enbodi n?n%tlritained, thereby protecting the contents of the container and the nutritive substance

from exposure to the atmosphere and each other.

[0044] Referring to FIGS. 6 and 7, in use, a consumer may remove tear band 152
(F1G. 6) and rotate closure 116 clockwise (with respect to FIG. 8). As closure 116 turns,
blade 154 is drawn downward into contact with releasable seal 146, which causes blade
154 to cut the seal. Continued rotation (FIG. 7) of closure 1186 in the clockwise direction
causes blade 154 to cut an arc 156 through the releasable seal adjacent to rim 120,
thereby exposing the nutritive substance layer to the atmosphere and the contents of
the container. When tear band 152 is attached, blade 154 may be positioned adjacent
to releasable seal 146 so that a minimum number of revolutions are necessary to cut

13



[0052] Referring to FIGS. 12 and 13, in still yet another enbodi nent, a
container 310 is shown having a top portion 312, a body portion 314, and a
cl osure 316. Top portion 312 and body 314 may be integrally nol ded of a
sui tabl e polynmer material, which may he bl ow nol ded, by extrusion or

i nj ection, } is aunitary nenber of WO PCT/US2008/082184
2010/ 044804@@}%@@%%%/ 082184 uniformwal |l thickness. Suitable polyners for

form ng the container include, but are not limted to, polystyrene,

pol ystyrene-acrylonitile crylonitile-butadi ene-styrene,

styrenemal ei canhydri de, pol ycarbonate, polyethyl ene terephthal ate,

pol yvi nyl cycl ohexane, and bl ends thereof. [0053]Referring to FIGS. 13 and
14, top portion 312 may include a threaded cylindrical portion 318 that
defines a rim320. Rim 320 may define an aperture 322 (FIG 15) in fluid
communi caleasablavsed B46. | nntdis edrdigbeatioinobes iswatile 16 soidyits3tdated posibioe,
enbodi nents, cylindrical top portion 318 is adapted for the renovabl e
recei pt eath timesthar@n3liBebinvarthéhe cahtainer,ebd cdtenindiepeatdnyaiher fioed from

t hreaded cylindrical portion 318. Helical thread 324 may begin proximte to
ri m 320 tlencoritayiet idraughatpertipreox2 rite centhtavithethd 2GiritivO Gl tehes layer, 3h&hmay

i nclude an annul ar cap 328 having a helical thread 320 (FIG 14) on its

i nner CipkdAtEseS gradaallrekase sDmaliutitvecubstagee amrindZ@®neometdesitak lpyoduat. eaded
cylindrical top portion 313. CQut er circunference 330 of annul ar cap 328 may

contain knur | 332 to owt e user to nore.e ri Iosure
236 1o 18T T Pl bRd Ry By at? Ebm'ﬁm Fosged i B aePorrg o

internally threaded cylindri $28|nlud an annul ar. .end vvall
334" hav Y SEIOBIS] VASS tAe ohdoa RBMBcksy TqeAaDIeL 32l Kt BEftigh. - A
second annul ar encl osure 338, havi ng an openi ng $40 (FIG 15) therein, may

be oper 8efvRPYNIEHIFRAT TS rrAdttaRavebRIuiiEeY MethisearebsH™eRs so t hat second
annul ar encl osure 338 is noveabl e between a first position where second

fﬂ?gLSL [0S OS Ut&reRPg tBIFeEeEnt B Jdhans®et enbsditfent e SR onfdirinFbow ng
includes a generally rectangular body 212 and a closure 214. The container body in
this embodiment need not be rectangular and may any suitable shape. Suitable
polymers for forming the container include, but are not limited to, polystyrene,
polystyrene-acrylonitile, acrylonitile-butadiene-styrene, styrene-maleicanhydride,
polycarbonate, polyethylene terephthalate, polyvinylcyclohexane, and blends thereof.

Body 212 may contain an opening 244 (FIG. 11) formed on a top surface over which

closure 214 is bonded.

[0047] In the embodiment shown in FIGS. 9 and 10, closure 214 has a body 216
with a base 218 formed at one end of a vertical wall 220 and a flange 222 formed at the
other end. An annular cap 224 may be received by vertical wall 220 and define an
inwardly pointing flange 226 that cooperates with vertical wall flange 222. Annutar cap
224 may include a top surface 228 that connects to a shoulder 230 by a plurality of ribs

232. A plurality of holes 234 may be defined between ribs 232. Annular cap top

14



WO 20101044804PCM S20 81082184 openi ng 340, and a second position where the
contents of the container are able to flow through openi ng 340.
Specifically, when second annular closure 338 is in the first position
(FIG 14), a top surface 341 plugs hole 340, and when in its second
position (F\{/@ﬁoﬁféhsomp surface 341 noves out of hole y @00%0 ¥ the
contents of the container to flow therethrough. It shou e un rstood
that closure 316 nay be formed fromany type of suitable closure known in
the art. [0055]Wth reference to FIGS. 14 and 15, a rel easable seal 342 may
be attached to rim 320 ovel aperture 322 (FIG 15). Rel easable seal 342 may
contain a pull tab (not shown) for renoving the seal fromrim 320. The tab
may be formed fromthe sane material as rel easabl e seal 342 or nay be
formed of oated¥u a different material to increase gripability of
the t absutar® 28 MPEFSRC BAPWMard ROUT0 SO TSrARaTTER. 9 SPkeotith WHLESHbI
attached seals and _pul |l tabs. Renoval of closure 316 will not disturb the
seal unPei¥meddly aiiat hadyqimay nclAB R liPle 008 6T ARkphgesitionsshirangveesk tbs
coated with a nutritive substance, may be snaP fitted inside annular end
val | exP@harethenss fear and Bed é@&ﬁédnayncwr@éte oy batgmardgerofannutasicep met hod.
In the alternative, a nutritive substance may be coated directly on the

i nsi de 22t faEaingin snAURREaR A RN cxtended PesitigBeiativednpody RA6. powothiesn of
the annul ar cap 328 or closure 316 that contacts the contents of the

cont ai neerdgptsar bend daprmaypreventysenuian oaih @24 évbodeine mressed slemnwaiPwitay be
secured within annular end wall extension 336 and a nutritive substance may
be coatedpeittereitigalovalt2i4.i nsi de surface of annular wall extension 336. |f
utilized, insert 352 may be placed within the closure just prior to the WO
201104 / U i r r mfrom

fillingls Qﬂﬁ’ i ngvﬁf%ieéﬁgeéég@%?ﬂgtg glér%@ﬁg? ?92’85%@{ "'sr%gﬁéggé)é to the
at nosp an insert may

A mt ed t u
< rosBhet 9 o 8 LB Lo E@% & o SR Y BR i BRS¢ ne
need tq gn t he cl 9s 100 7 c]onsu r may renmpve closure
316 to F%% E[ee BYSs Qg 8 )grhgp i5 @Znut mve sibstande ayer, In some embodiments,

the nutritive substance layer is located between a first and second laminate layer. In

other embodiments, seal 240 may be a laminate having two layers and a nutritive

substance bonded to the top side of the lower layer or the bottom side of the upper

layer, such that the nutritive substance is disposed between the upper and lower layers.

[0049] Referring to FIG. 11, in use, a consumer may remove tear band 238 (FIG.
10) and press annular cap 224 downward with respect to body vertical wall 220. As
annular cap 224 moves downward, spike 236 begins to pierce seal 240. The consumer
can continue to press annular cap 224 downward until inwardly pointing flange 226
bottoms out against base 218, which will pierce the largest hole 248 in seal 240, thereby
exposing the nutritive substance layer to the contents of the container. in this
arrangement, closure 214 is in its closed first position where annular cap inwardly

pointed flange 226 engages a second outward extending flange 246 on body vertical

15



As the releasable seal tab is pulled anay fromrim 320, the tensile force
applied on the bond between rel easabl e seal 342 and rim 320 causes the bond
to fail, thereby allowing the user to renove the rel easable seal. In the
arrangenment shown in FIG 15, insert 352 is then exposed to both the

at nosphere oduct in contairher 314. C osure be

repl aced oﬁﬁ?%?%ggggfcyllndrlcal portion 318, thereby ﬁ%@”ﬁﬁﬁﬁggﬂg4
cont ai ner. When closure 316 is replaced onto the container, each tine the
consuner inverts the container, the product contained therein flows from
the container through aperture 322 into contact with insert 352, which
provi des a gradual release of the nutritive substance prior to or during
consunption of the container's contents. 10058] Referring to ASS. 16 and 17,
in still another enbodi nent, container 410 includes a generally rectangul ar
body 41®akh2@0athereayuetidid thelhap cothteadlosrd adhion. WVhile dossd) didk vemtuneeed not
be rectangul ar and may any suitable shape. C osure 414 may include a

t hr eadechagshiakel tHeomintdrdelyf thd lkodiafrienicagsing theroodditadf haeormtheandcdreian nat i ng
in a base 422 at an opposite end. Rim 420 may define an aperture that

ext endsthiehtuditple dubseaded cylindrical body 418 and that is in fluid

comuni cation with a chanber (not shown) of body 412. The aperture may be
configu o rel.easahl WO 20101044 APCT/ 82008 082184 receive

- orovabioB50ba " Fa62 % Puly FnFTRG A8 cr o MR Eed 0I5 (oPr CUPLY 19204928 by a
tab 425 (FIG_ 218 Renmovabl e cir ar sea se 428 may seal off a through
hol e 43%EN@e 436 T%)’e? AHreF R %@c"i"’!&{]ﬁuﬁrﬁYerﬁﬁg&'r&'@Q UPWRICOROMMEReVehit ent s of
container 412 to be sealed therein. (0059)Threaded cyhndrical body 418 is
adapt ed°t62ihregieab el /ebwaidly ROIPEDS V'ARIR 238ve'r“ thiss posifion. erah e dberf er ence
of threaded cylindrical body 418 nmay be coated with a nutritive substance

| ayer ABVSEMET h@/eg@rtha@en%wetheh@%@mﬁeéﬁh%ﬁoreiramer flew fsgm dbalcoptader 428 and
t hreaded cylindrical body 418. It should be understood by those in the art
t hat nufirqudnyBolsuldt dne ecaniaeérvidBthemayiritivk supateneridayedr midoplayitgsas t he
nutritive substance is maintained in place above closure circul ar seal base
428. Tharsduaineiease pf theautnttye suhstente dvingsedrstsptien obiei prgdumiy Sheilgptess
fitted into the inner circunference of threaded cylindrical body 418

10060] Gykipnekiowsy deszpbed embodinEnB, the doifgiyatidhdf eyl 246 protcetgribd hytriied ded of
a suitable polynmer material, which nmay be bl ow nol ded, by extrusion or

i nj ect i substaeetittmt ekpoduse &o thel dtarogpherterd thé dsnichey of el dontdihakges so

Sui tabl e polymers for form ng the container include, but are not limted

t o, polpisiciHgesiethe peby Shareby extent b ané tshkle jifeastriyie omititive &subuiapde emetsd yr ene,
styrenema: eft: anhydri de, pol ycarbonate, polyethylene terephthal ate,

pol yvi nathsydiine e xae p4anfofli@ndssddeneedntaihér bie skt soliaks e vefhigB BPrtion
418 may be bonded to bo y 412 byt hreaderd cylindrical body base 422.

[0061] I%%fr@&fdtﬂg nu@itizé Subdkdned N use, a consuner may pull on pull ring 426,
(FIG

[0051] It should be understood that a tear band is not required in this embodiment.
Any device which prevents spike 236 from contacting releasable seal 240 until just

before consumption of the product may be utilized in this embodiment.

[0052] Referring to FIGS. 12 and 13, in still yet another embodiment, a container
310 is shown having a top portion 312, a body portion 314, and a closure 316. Top
portion 312 and body 314 may be integrailly molded of a suitable polymer material,

which may be blow molded, by extrusion or injection, so that it is a unitary member of
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resulting in circular seal base 428 breaking away fromthe inner
circunference of WO 2010, 044804PCT/ US200810S2184 t hreaded top portion 418.
Once ring 426 is conpletely renoved, the contents of container 412 nay be
exposed to nutritive substance coating 430. The consunmer nmay then place cap
416 onto t indrical top portion 418 so that t can be
shaken, thgﬁgggﬁﬂﬁﬁygducing the nutritive substance to Fﬁgﬁ%@%fgﬁ?g of the
cont ai ner. Moreover, each tinme container 412 is tilted to pour the
contents, a gradual release of nutritive substance is achieved. [00621in
each of the above described enbodi nents, the nutritive substance may be any
known in the art. For exanple, the nutritive substance nmay be a
macronutrient, a mcronutrlent, a bioactive agent, a |ong-chain
pol yunsaturated fatty acid, a probiotic, a prebiolic. a vitamn, a mneral,
or conbHARToWa! thirkness.. Stkabiaaelymers/or &pithiecanigingdneluda; bt arceott hat i s
sensitive to heat, |ight, oxygen, nbisture, or any conponent that is
cont ai nédited thi pelistigesonpayHeengegylonitie apcrerbibie-riadiene-Rgrang shréne
substance is maintained as sterile until the user desires to mx the
nutriti velecardyaridse rahdattveals; pdlyethyleinettierephtralate mayviryicyclobesaid, mnd
particul ar enbodi nent, the nutritive substance is a probiolic. The
pr obi ot blenda{hepeofany probiotic known in the art. In particul ar enbodi nents,
the orobiotic is inpregnated into a gum substrate. The gum substrate may,
in some di o C ise.plant .starches. i hydr at abl e st arches,
d%%gge d'@{?&ﬁm QTP[ESE 18 MY &E,Cgc{p dggﬁlmb?? 2@%% gﬁ:gug% 8%hfeatied

pr egel a[l ni arches, I nstanti Ze

di si nt t. abl t j mobi | i f oQd- d i-NS, I ti
ats | mAEONGT aR T A o it ATPar I By BB frak Pt i ne e ot
t he b ate . conprise a,lownelting, fat inpregnpated, wth WO
2010/ 0AH36amETI" B0 GEETRAAIST f Ly A0S EAPEn "ATER DA BB 0¢- wnt h
Subst r A SR TSRS RRToAhbE) PT5Y oF b GuUFrIAR CBP RS RHIUA EPSE used
to adsorb the 1pr obiotic. Upon contact with water, the immbilized food
grade respyrerEBaby ¢ belcpbdyead Bké pearliyifoened andhisaded calindsisBbaHENt s,
hydrophilic substances, such as enulsifiers, can be included in the gum
subst r ag 8-t deliggbihsead 324 may bey B sexiprte e BaBieat inayisonnaismrasmats at he

probiotic with the product.
flange 326.

[0054] Closure 316 may include an annular cap 328 having a helical thread 329
(FIG. 14) on its inner circumference for removably securing cap 328 on externally
threaded cylindrical top portion 318. Outer circumference 330 of annular cap 328 may
contain ribs or knurling 332 to aliow the user to more easily grip closure 316 fo remove it
from, or fit it on, top portion 312. [n addition to its internally threaded cylindrical wall,
cap 328 includes an annular end wail 334 having an extension 336 defining a hole 337
(F1G. 14) therethrough. A second annular enclosure 338, having an opening 340 (FIG.
15) therein, may be operatively secured to annular end wall extension 336 so that
second annular enclosure 338 is moveable between a first position where second

annular enclosure 338 prevents the contents of the container from flowing through
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[ 0064] I n anot her enbodi nent, the probiotic may be applied as a powder that
is suspended in an oil- or wax-based suspension. Any oil or wax knov.n in
the art nmay be utilized in his enbodi nent, provided it does not adversely
affect the properties of the container or the contents of the container.

[ 0065]in at enbodi ment, the probiotic may be il Lys
r hammosus &b%?ﬁyoéﬁg‘?her enbodi nent, the probiotic may téﬁgfkpf’sﬁfg%act e.nurn

BB-12. In a particul ar enbodi nent, the probiotic my be a conbination of
Lact obaci |l us rhannmosus (3 and Bifidobacterium BB-12. In sone enbodi nents,
the I evel of problotic present is within the range of about 1 x 105 col ony
formng units Mu) per gramforrmula to about 1 x 1010 cfu per cram fornmul a.
I n ot her enbodi nents, the |evel of probiotic present is within the range of
about 1 x 106 colony formng units (cfu) per gramfornmula to about 1 x 109
cfu per ogeainy f3d0 nandaa becsainmesitivbodhare hes corters lob el coftaiperabe @abiectofdloesent i s
within the range of about 1 x 106 colony formng units (cfu) per gram

f or nul athreugih eptnihg x34008 Spkuifipaly, gytam $aond| annuldM2I@fite 338 is in the first

O c:), 14304PCM S2008/ 082184 [0066] Because nmany probiotics are sensitive to
heat angosmyn beiclampgetbposukidel B pligs WojeeB4® daridowh&® ihRaketdrRbs&in t hat
is necessary for many food and drink products, the present invention

provi degrjdhe 5¢appaniaRN Al hoeds stips[Aate 040 fo BIARHRL Ehtertts of iR IRSAE!
i nvention, the product contained within the container may undergo heat

treat megy 16 tdréhtdughatii Sbuibé D8déBR0RARKARBNG: BIOGRSDe Bfhed fibRtardyr oduct
has been packaged into a container and sterilized, a seal containing a

pr obi ot E@e‘ A% halBYicR6redlibivres thoat he container Alternatively, the
probi oti'c may be contained on an insert as described herein or may be

coated within the upper portion of the container or the container closure.
The pac KAFS] rrayWnthefrfg@CQrt@BHi%Wk #d $higinassable sgpsPtapay b atfaeked to
configurations, the probiotic is not subjected to damagi ng heat treatnent
during pacRayiwer anediuies SR 0t!ICs dgar &eéeasaglmaeﬁéi%ﬁﬁ othyceonitaig @l gulliiabi(hot
consunption, at which tinme the two can be interm xed. [0067] Thus, in sone
enbodi mehtwsn) toheeinnvieatthesegioipmi tes328. nebddab frewy pakirmgddratelthe eage
apparatus conprising a) providing a container as described herein; b)
fillingmsteriat antraeasblasddi 342 pr othydie foerhed bérarlcbatedgvithhe diffepeltataterialt ed
container; d) sealing the container with a | am nate seal as described

her ei n; taittregsepdripaibhity af tHeobir eOna dkiled donhaianeshou(d 06 Gahiar pitbdileh
contained within the container may be any product known in the

releasably attached seals and pull tabs. Removal of closure 316 will not disturb the seal

unless seal 342 is cut or removed.

[0056} An insert 352, which is coated with a nutritive substance, may be snap-fitted
inside annular end wall extension 336 or may be secured in place by any other suitable
method. in the alternative, a nutritive substance may be coated directly on the inside
surface of annular end wall extension 336 or any other poition of the annular cap 328 or
closure 316 that contacts the contents of the container upon consumption. In yet
another embodiment, insert 352 may be secured within annular end wall extension 336
and a nutritive substance may be coated directly on the inside surface of annular wall

extension 336. If utilized, insert 352 may be placed within the closure just prior to the

18



art. In sone enbodinents, the product is in a formselected froma |iquid,
ready-to-use product, liquid concentrate, .fluid, powder, suspension,

enul sion, or conbination thereof. In some enbodi nents, the product
contained within the container is a food or drink WD

2001044804RGM,5% 09204082184 product. In a particular e"Wb%&Posz1%Pe
product contained wthin the container is a nutritional supplenment for

children or adults, [0069]While the container itself may be constructed
froma pol yner such as pol ystyrene, polystyrene-acrylonitile,
acrylonitile-butadi ene-styrene, styrene-, mal ei canhydri de, polycarbonate.
pol yet hyl ene terephthal ate, polyvinyl cycl ohexane, and bl ends thereof, the
contai ner may al so he constructed from paper, cardboard or another fibrous
material, optionally coated with a plastic material or foil |am nate,

Si m | ar kyppitderaedtie dewn stvedmd fhen dom Sting/sealthgf proneduré [sexthbl thef ndtntjvet her eby
providing a flexible pouch. [0070] These and other nodifications arid

vari at i ensstarcet ibexpoesicntthé atnerdphere foagnipe ipnitet peciad diyintehole wfe dradi nary
skill in the art, without departing fromthe spirit and scope of the

present irsBMend 31 Sibw fiseihdasd oos@epas be cetrditiey vt the ondentsi withobethappeaded
claims. In addition, it should be understood that aspects of the various

enbodi Wﬁeﬂe%ﬁtﬁ@clbmr@r changed both in whole and in part. Furthernore,
those of ordinary skill in the art wll appreC| ate that the foregoi ng

descrlptlonls by way of exanple only, intended to E
Movent | BOR2' £ Ut & 05euT Boay o cBispi i I HEre Chab Brsme 44 e
spirit and scope of the appended clainms should not be |[imted to the

descri pfp e BHeqsRble ses éffbr @00%13 SMEH ropn Ainar 4tk dng aeis f?rce applied on the

bond between releasable seal 342 and rim 320 causes the bond to fail, thereby allowing
the user to remove the releasable seal. In the arrangement shown in FIG. 15, insert
352 is then exposed to both the atmosphere and the product in container 314. Closure
316 may then be replaced on threaded cylindrical portion 318, thereby resealing the
container. When closure 316 is replaced onto the container, each time the consumer
inverts the container, the product contained therein flows from the container through
aperture 322 into contact with insert 352, which provides a gradual release of the

nutritive substance prior to or during consumption of the container's contents.

[0058] Referring to FIGS. 16 and 17, in still another embodiment, container 410
includes a generally rectangular body 412 and a closure 414. The container body in
this embodiment need not be rectangular and may any suitable shape. Closure 414
may include a threaded cylindrical body 418 defining a rim 420 at one end and
terminating in a base 422 at an opposite end. Rim 420 may define an aperture that
extends through threaded cylindrical body 418 and that is in fiuid communication with a

chamber (not shown) of body 412. The aperture may be configured to releasably
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WO 2010/ 044804Mrh S2U08/ 082184 VWhat we claimis: 1. An apparatus for

delivering a nutritive substance conpri sing: a. a container body
having (i)a base at one end thereof, 5(ii) an upper portion adapted for
removabl e recei pt of a closure, said upper portion defining an opening

therein, a (1i1) a chanber defined by said co i , said
chanber beiqﬂgz?lﬂm?"ls?fi d communi cati on WUh sai d upper poﬁ@éﬁr}%goggﬁﬁ%‘g, b. a

| am nate seal having at |east two |layers, the |am nate seal being 10bonded
across said upper portion opening and adapted to provide an airtight seal
across said opening, wherein a nutritive substance is bonded to at | east
one | ayer of said |lam nate seal; and

receive a removable seal having a pull ring 426 connected to a circular base 428 by a
tab 425 (FIG. 18). Removable circular seal base 428 may seal off a through hole 432
(FIG. 18) formed in rectangular bady 412, allowing the contents of container 412 to be

sealed therein.

[0059] Threaded cylindrical body 418 is adapted to threadably receive a removable
cover 416. An inner circumference of threaded cylindrical body 418 may be coated with
a nutritive substance layer 430 on the surface above the connection of circular seal
base 428 and threaded cylindrical body 418. It should be understood by those in the art
that nutritive substance layer 430 may take various forms so long as the nutritive
substance is maintained in place above closure circular seal base 428. Thus, an insert
having a nutritive substance coating may be press fitted into the inner circumference of

threaded cylindrical body 418.

[0060] Cylindrical top portion 418 and body 412 may be integrally molded of a
suitable polymer material, which may be blow molded, by extrusion or injection, so that
it is a unitary member of uniform wall thickness. Suitable polymers for forming the
container include, but are not limited to, polystyrene, polystyrene-acrylonitile,
acrylonitile-butadiene-styrene, styrene-maleicanhydride, polycarbonate, polyethylene
terephthalate, polyvinylcyclohexane, and blends thereof. In the alternative, top portion

418 may be bonded to body 412 by threaded cylindrical body base 422.

[0061] Referring to FIG. 18, in use, a consumer may pull on pull ring 426, (FIG. 18)

resulting in circular seal base 428 breaking away from the inner circumference of
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c. a closure renovably coupled to said upper portion, the closure
conprising an annular cap and a cutting portion operatively coupled to said
15 annul ar cap; wherein the cutting portion is adapted to pierce said
seal, wherein said seal prevents contact between said nutritive substance

and the corﬁ,g%lg,og‘fsmsal d container until said seal is W(%@S%S{}Sloszf?l gsl Ne
A .

appar at us claim1, said cutting portion coupled to a bottom of said
annul ar cap top surface and extending axially dowward toward said seal .so
that 20rotation of said annular cap relative to said container body upper
portion in a first direction causes said cutting portion to pierce and cut
said seal. WO 2010/ 044804PCT/ US20081082184 3. The apparatus of claim 2,
further conprising a tear band coupled to said annular cap, wherein said
tear hand prevents said cutting portion frompiercing said seal. 4,
The appiireddes fop poréipm 8B18. whdncei ring &8 tseavmblately pemveed, sthe atahtentaudfar cap
fromrotating in a first direction relative to said container thereby

pr event corgaisen 41 T oial ibegeypostd tnnditriove pilestancegeoséing 488alThe consumer Biay The
apparatus of claim 3, wherein when said tear band is renmoved from said
annul artheapiaceaaf AlBradtathréajedcaindrizal tipaietion #1% ab that ttesdontiértecan ba

relative to said container to cause said cutting portion to nove downward
rel ati véhdiensaietetsemkrodacib@abe nutritive substance to the contents of the container.
Moreover, each time container 412 is tilted to pour the contents, a gradual release of

nutritive substance is achieved.

[0062] In each of the above described embodiments, the nutritive substance may be
any known in the art. For example, the nutritive substance may be a macronutrient, a
micronutrient, a bioactive agent, a fong-chain polyunsaturated fatty acid, a probiotic, a
prebiotic, a vitamin, a mineral, or combinations thereof. The nutritive substance may be
a substance that is sensitive to heat, light, oxygen, moisture, or any component that is
contained within the container body. In an embodiment, the nutritive substance is
maintained as sterile until the user desires to mix the nutritive substance and the

product within the container.

[0063] In a particular embodiment, the nutritive substance is a probiotic. The
probiotic may be any probiotic known in the art. In particular embodiments, the probiotic
is impregnated into a gum substrate. The gum substrate may, in some embodiments,
comprise plant starches, instant hydratable starches, pregelatinized starches,
instantized cold soluble starches, disintegratable starches, immobilized food-grade
resins, or low-melting fats impregnated with disintegrating starches. In a particular

embodiment, the gum substrate may comprise a low-melting fat impregnated with a
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10said cutting portion pierces said seal. 6. The apparatus of claim
| wherein said cuffing portion conprises a bl ade. 7. The apparat us
of claim1, said annular cap further conprising: a,a vertical side wall;
and b.a top surface coupled to said side wall, wherein the cutting portion

is |ocated %5&5)34@01 ecess defined between said side waidr@3hspgdish t op

surface. S. The apparatus of claim1l, saidr cap further conprising: a
a second cl osure operatively di sposed on said annul ar cap and noveabl e
between a first position and an opposite second position, said second
closure defining said cutting portion: and 20fta tear band coupled to said
second ciosure, said tear band nmai ntaining said second closure in said
second position so asprevent said culling portion from piercing said seal,

disintegrating starch, which on contact with water can swell and release the probiotic.
fn another embodiment, the gum substrate may comprise an immobilized food-grade
resin, which can be used to adsorb the probiotic. Upon contact with water, the
immobilized food grade resin readily dislodges the probiotic. In particular embodiments,
hydrophilic substances, such as emulsifiers, can be included in the gum substrate to

assist in the release of the probiotic upon contact of the probiotic with the product.

[0064] In another embodiment, the probiotic may be applied as a powder that is
suspended in an oil- or wax-based suspension. Any oil or wax known in the art may be
utilized in this embodiment, provided it does not adversely affect the properties of the

container or the contents of the container.

[0065] In at least one embodiment, the probiotic may be Lactobacillus rhamnosus
GG. In another embodiment, the probiotic may be Bifidobacterium BB-12. In a
particular embodiment, the probiotic may be a combination of Lactobacillus rhamnosus
GG and Bifidobacterium BB-12. In some embodiments, the level of probiotic present is
within the range of about 1 x 10° colony forming units (cfu) per gram formula to about 1
x 10'® cfu per gram formula. In other embodiments, the level of probiotic present is
within the range of about 1 x 10° colony forming units (cfu) per gram formula to about 1
x 10% cfu per gram formula. In some embodiments, the level of probiotic present is
within the range of about 1 x 10° colony forming units {cfu) per gram formuia to about 1

x 108 cfu per gram formula.
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26 WD 2010/ 044804PCM S20081082184 aThe apparatus of claim 8, wherein when
said tear band is renoved fromsaid second cl osure, said second closure can
be noved downward relative to said annular cap into said first position in
whi ch said cutting portion pierces a hole through said seal. 510. The

apparat us QfoGh@lofsy, Wherein when said second closure g BYRAsi said
second position after being in said first position, the contents of said

contai ner can flow through said seal hole, thereby allowing said nutritive
substance to release into the contents of said container. 11. The
apparatus of claim1l1l, wherein said nutritive substance is bonded to 10t he
top side of the lower |ayer of said | am nate seal. 12. The appar at us
of claim1l, wherein said nutritive substance is bonded to the bottom side
of the upper layer of said | am nate seal. 13. The apparatus of claim

1, wherpjosepai Bdcamtdaizfy pediothaarébeh st tothaesnd mughe. damaged or killed
if subjected to the heat treatment that is necessary for many food and drink products,
the present invention provides the comparimentalized storage of a probiotic. In the
present invention, the product contained within the container may undergo heat
treatment or sterilization during the packaging process. After the product has been
packaged into a container and sterilized, a seal containing a probiotic layer may be
affixed to the container. Alternatively, the probiotic may be contained on an insert as
described herein or may be coated within the upper portion of the container or the
container closure. The package may then be prepared for shipment or display. In
these configurations, the probiotic is not subjected to damaging heat treatment during

packaging and is kept separate from the product itself until consumption, at which time

the two can be intermixed.

[0067] Thus, in some embodiments, the invention comprises a method for making a
delivery apparatus comprising a) providing a container as described herein; b) filling the
container with a product; ¢) sterilizing the product-filled container; d) sealing the
container with a laminate seal as described herein; and e) placing a closure on the

container.

[0068)  The product contained within the container may be any product khown in the
art. In some embodiments, the product is in a form selected from a liquid, ready-to-use
product, liquid eoncentrate, fluid, powder, suspension, emulsion, or combination thereof.

In some embodiments, the product contained within the container is a food or drink
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1514. The apparatus of claim 13, wherein a centrally-positioned |ayer
conprises said nutritive substance, 15.The apparatus of claim 1l wherein
said nutritive substance conprises a probictic. 15. The apparatus of claim
1, wherein said nutritive substance conprises a 20probiotic inpregnated

into a gum 17. An apparatus for delivering a bst ance
conpri si ng: @g%fo@on?al ner body having 27 NW 2010/ 044804 ?68%?%1%

product. In a particular embodiment, the product contained within the container is a

nutritional supplement for children or adults.

[0069] While the container itself may be constructed from a polymer such as
polystyrene, polystyrene-acrylonitile, acrylonitile-butadiene-styrene, styrene-
maleicanhydride, polycarbonate, polyethylene terephthalate, polyvinylcyclohexane, and
blends thereof, the container may also be constructed from paper, cardboard, or
another fibrous material, optionally coated with a plastic material or foil laminate.

Similarly, the container could be constructed from a flexible film, thereby providing a

flexible pouch.

[0070] These and other modifications and variations to the present invention may be
practiced by those of ordinary skill in the art, without departing from the spirit and scope
of the present invention, which is more particularly set forth in the appended claims. In
addition, it should be understood that aspects of the various embodiments may be
interchanged both in whole and in part. Furthermore, those of ordinary skill in the art
will appreciate that the foregoing description is by way of example only, and is not
intended to limit the invention so further described in such appended claims. Therefore,
the spirit and scope of the appended claims should not be limited to the description of

the preferred versions contained therein.
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a base at one end thereof, (i1) an upper portion adapted for
renovabl e recei pt of a closure, said upper portion defining an opening

t herein, and (iti1) a chanmber defined by said contai ner body, said
chanmber being in fluid conmunication with said upper portion opening, b.a

| 'ami nat e segl .fRWiiag; at | east two layers, the |ami nate geplsBgiRYss bonded
across sai d upper portion opening and adapted to provide an airtight seal

across saki opening, wherein a nutritive substance is bonded to at | east
one layer of said |am nate seal; and 10ca cl osure renovably coupled to said
upper portion the closure conprising an annul ar cap, a tear band coupled to
said annular cap, and a cutting portion operatively coupled to said annul ar
cap, wherein the cutting portion is adapted to pierce said seal, wherein
said tear band prevents said cutting portion frompiercing said seat, and
wherein said seal prevents contact 15between said nutritive substance and
the contents of said container until said seal is pierced, 18. A nethod for
maki ng &vigeweveaiyn gppar at us, sai d nethod conprising the steps of
1. An apparatus for delivering a nutritive substance comprising:
a. a container body having
(i) abase at one end thereof,
5 (i) an upper portion adapted for removable receipt of a closure,
said upper portion defining an opening therein, and
(i) a chamber defined by said container body, said chamber
being in fluid communication with said upper portion opening,
b. a laminate seal having at least two layers, the laminate seal being
10 bonded across said upper portion opening and adapted to provide an airtight
seal across said opening, wherein a nutritive substance is bonded to at least
one layer of said laminate seal; and
c. a closure removably coupled to said upper portion, the closure
comprising an annular cap and a cutting portion operatively coupled to said
15 annular cap, wherein the cutting portion is adapted to pierce said seal, wherein
said seal prevents contact between said nutritive substance and the contents
of said container until said seal is pierced..
2. The apparatus of claim 1, said cutting portion coupled to a bottom of said
annular cap top surface and extending axially downward toward said seal so that

20 rotation of said annular cap relative to said container body upper portion in a first

direction causes said cutting portion to pierce and cut said seal.
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provi oi no a contai ner body having a base at one end thereof, WD 20 44
4PCT! US200%/ 021 84 (ii) an upper portion at the other end of said

body,

wherein said upper portion is adapted for renovable receipt of a

cl osure, said upper portion defining an opening therein, (rii) a
chanber def&gg&o}a%“s@ai d contai ner body, said chanber b?&%é&’sn’%ﬂw
an Iv) a

communi cati on w t

sai d body upper portion opening,

cl osure adapted to be renovably received on said upper portion; b.filling
said container with a product;
3. The apparatus of claim 2, further comprising a tear band coupled to said

10

15

20

annular cap, wherein said tear band prevents said cutting portion from piercing said
seal.

4. The apparatus of claim 3, wherein said tear band prevents said annular
cap from rotating in a first direction relative to said container thereby preventing said
cutting portion from piercing said seal.

5. The apparatus of claim 3, wherein when said tear band is removed from
said annular cap, said annular cap can be rotated in said first direction relative to said
container to cause said cutting portion to move downward relative to said seal so that
said cutting portion pierces said seal.

6. The apparatus of claim 1, wherein said cutting portion comprises a blade.

7. The apparatus of claim 1, said annular cap further comprising:

a. a vertical side wall; and

b. atop surface coupled to said side wall, wherein the cutting portion is
located within a recess defined between said side wall and said top surface.

8. The apparatus of claim 1, said annular cap further comprising:

a. a second closure operatively disposed on said annular cap and
moveable between a first position and an opposite second position, said second
closure defining said cutting portion; and

b. a tear band coupled to said second closure, said tear band
maintaining said second closure in said second position so as to prevent said

cutting portion from piercing said seal.
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c,sterilizing the product-filled container: 10d.sealing said container
upper portion with a lamnate seal, said |am nate seal having at |east two
| ayers, wherein a nutritive substance is bonded to at |east one | ayer of
said | am nate seal; and e, placing sai dsaid body tipper port on so that said

seal \%%1%&42045& d nutritive substance from cont agt{ingogakdsPr oduct

and said closure prevents said nutritive substance from contacting the
at nosphere surroundi ng said contai ner, 19. The nmethod of claim 18,
wherein said nutritive substance is |located internediate said two | ayers,
20. The nethod of claim 18, wherein said nutritive substance conprises a
20pr obi ot c.

9. The apparatus of claim 8, wherein when said tear band is removed from
said second closure, said second closure can be moved downward relative to said
annular cap into said first position in which said cutting portion pierces a hole through
said seal.

5 10.  The apparatus of claim 8, wherein when said second closure is moved to
said second position after being in said first position, the contents of said container can
flow through said seal hole, thereby allowing said nutritive substance to release into the
contents of said container.

11. The apparatus of claim 1, wherein said nutritive substance is bonded to

10 the top side of the lower layer of said laminate seal.

12.  The apparatus of claim 1, wherein said nutritive substance is bonded to
the bottom side of the upper layer of said laminate seal.

13.  The apparatus of claim 1, wherein said laminate seal has at least three
layers.

15 14.  The apparatus of claim 13, wherein a centrally-positioned layer comprises
said nutritive substance.

15.  The apparatus of claim 1, wherein said nutritive substance comprises a
probiotic.

16.  The apparatus of claim 1, wherein said nutritive substance comprises a

20 probiotic impregnated into a gum substrate.
17.  An apparatus for delivering a nutritive substance comprising:

a. a container body having
27
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(i) a base at one end thereof,
(i) an upper portion adapted for removable receipt of a closure,
said upper portion definihg an opening therein, and
(iiy a chamber defined by said container body, said chamber
5 being in fluid communication with said upper portion opening,

b. a laminate seal having at least two layers, the laminate seal being
bonded across said upper portion opening and adapted to provide an airtight
seal across said opening, wherein a nutritive substance is bonded to at least one
layer of said laminate seal; and

10 c. a closure removably coupled to said upper portion, the closure
comprising an annular cap, a tear band coupled to said annular cap, and a
cutting portion operatively coupled to said annular cap, wherein the cutling
portion is adapted to pierce said seal, wherein said tear band prevents said
cutting portion from piercing said seal, and wherein said seal prevents contact

5 between said nutritive substance and the contents of said container until said
seal is pierced.

18. A method for making a delivery apparatus, said method comprising the
steps of.

a. providing a container body having

20 (i)  abase at one end thereof,
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(ii) an upper portion at the other end of said body, wherein said
upper portion is adapted for removable receipt of a closure, said upper
portion defining an opening therein,

(i)  a chamber defined by said container body, said chamber

5 being in fluid communication with said body upper portion opening, and

(iv)  a closure adapted to be removably received on said upper

portion;
b. filling said container with a product;
C. sterilizing the product-filled container;
10 d. sealing said container upper portion with a laminate seal, said

laminate seal having at least two layers, wherein a nutritive substance is bonded
to at least one layer of said laminate seal: and
e placing said closure on said body upper portion so that said seal
prevents said nutritive substance from contacting said product and said closure
15 prevents said nutritive substance from contacting the atmosphere surrounding

said container.

19.  The method of claim 18, wherein said nutritive substance is located

intermediate said two layers.

20.  The method of claim 18, wherein said nutritive substance comprises a

20  probiotic.
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