| N\VERTED DOVE TO SUPPLY DOSE | nventors: Robert D. Rohr; Richard A
Laveaul t; Derek D. Hopkins; Ken E. MIIligan BACKGROUND OF THE | NVENTI ON 5
FI ELD OF wbBoi1MgEddF1 ON This invention rel ates genecahisgoio4i2be fiel d
of packages and containers, and in particular, pertains to containers

havi ng two conpartnents and I&Q’%R . DB@@J?@%[}P% of WO conponent s
separate until use and di spense of oné corrpéneng’ into the other at the

poi nt of use. 10 RELATE Lt sirable to. fit .a device to the
top of a bever ageﬁg?m%r? T%é@lggiq{g of %jcﬁ?%’i% f?’ A% hﬁ%fglgg“ %)I?pigrﬁsp%@%a second
product thereto. Twi st to open tegﬁgology provides |imted opening

port increased operational forces and lgzg%p | earning curve for use by the
cComponent s are not . proper |y ARG SR RETR PR B Saches the seal
integrity faqr iLngredients and may not be readily known by the

manuf actures o%?f@%gﬁﬁ%g\gyfwﬁﬁé\%e devices may also contain nultiple parts
to achieve the actions needed to house_ product and tw st to di spense. O her
products require a grEdRvenda ehfesrespgallt & BpSpldiHeadipssund aRgioES. 20

commonl y openedndy, $draiii:NGrkie 116@6hiR%s e LR UL AN N @admbiar d

surface in order to breach the sealed portion of the closure thereby
al | owi ng acces$etwed igricap diesconmeasns sepparindngl wesednd clisrgnsst of PRy and

di spensi ng cl 0SuL8oHaN LS HRdr 1688 pafnPhfys@ Product separately froma second
product so as to retain its ingredient integrity over tine and to dose or

suppl y the 1fr oA D 4RBr edet er mi ned dose or 25supply into a receptacle,
S easi Ty assendl ed” TITEN S chpe At ol ARG bR Rt " "
first aspect ofhat b doswersuppy 2pecond edud tdigpensi ng cl osure devi ce capabl e
o sLeri 19 and 5 SPONSLS bl RO JHSF 0 pePRCpIBHELER S,
i nventi on are apdrafgdmediorces and a steep learning curve for use by the end user. Ingredients
15  housed are often compromised when the mating components are not properly
aligned. This failure breaches the seal integrity for the ingredients and may not be
readily known by the manufacturer or the end user. These devices may also
contain multiple parts to achieve the actions needed to house product and twist to
dispense. Other products require a great deal of force to open the closure and is
20 commonly opened by slamming the head of the closure down onto a hard surface
in order to breach the sealed portion of the closure thereby allowing access to
ingredients, There remains a need for a storing and dispensing closure device that
can store a product separately from a second product so as to retain its ingredient
integrity over time and to dose or supply the product at a predetermined dose or

25 supply into a receptacle, vessel or container for consumption without

contamination or spilling, that is easily assembled, filled and operated.
SUMMARY OF THE INVENTION

A first aspect of the invention provides a dispensing closure device capable
of storing and dispensing at the point of use one or more ingredients, formulations

30 or products. The dispensing closure devices of the present invention are attached
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1 to a receptacle, container or vessel capable of receiving the one or
nore ingredients, fornulations or products dispensed fromthe cl osure

appar at uswOtha/p®pensi ng cl osure devi ces of the invent POm/USOMPNIERE0 a pPress
part, like a convex donme or a frustum cone, that when pressed it becones

i nverted form'rt\ a_concave 5 onfi uragi}on teglere,% act i v%ti nrgendi Z‘ﬁ?e}ri si on of
one or nore ingt €difEht - Por T AT SndT%8r “PreGult LB HEn O%h & Y8 di ment
of the inventi daprédiane formubmichnvesrbédipiigrasedatdm diesPens Apaates uhe

conprising a haqusing having,a pre part,. a septum and an._.end pl ate seal;

o recei ving vedbBImoiie AEHETCE Ab o0 e GBS dl RBETernbKT T GRRE. and 10
a user - act uat edof@ans fuStimtoBH ERE Whgn Hi-QRll HdctbrhdMpfcked fFRRAES Patdve

di spensi ng cl osuxfrlﬁ(,ai%[on_e or gﬁg{ge ingredients. In sone enbodi nents, the

housi ng of the PHIEFAER bieady [FSPRURE sPERREFAE Of o 1 IR e EEgifghi ses an

end cap or a sephidmushd cpbbasdent. I n sone enbodi nents, the press part is
a frustum cone capabl e of heing pressed into a concave, configuration. In

some enbodi ments, t He 0% sinbpdiuopt &Ff e eumEon dherg)iis FnEVREdc BIRST iPads

appl i cation of gapRkesTidtrlOreasiRIAhASInHAGINR hORSs Fﬁ’é,ta dSusasiGnldle convex
press part to be in a concave configuration. n _anot her enbodi ment
there is a di spbisicaly? &ceaingeceslateecddndiviinyergd feme diskonss AgsBeréi n t he

housi ng conpri 3 S t : - Dr O " L.at e seal
at the distal %2%3%02@??&“8% fofl i %iﬁm |?§r‘i rr@é]lrﬁit **&%ﬁ?%ﬁ%ﬂ%‘ﬁ%ﬁ%%ﬁ%ﬁ 20

dependi ng fr onrlokiise apexorofmoteh mgpdissts. plr somowmbddimsatsh dsehabing d thousi ng;
and (b) a means, Loty BLLAGH AR dSRENHLRG ShOSUL &n IRYLERAL 9 B0l Ving
vessel conpri S|§nng a gﬁ%oﬁgre rg%eg‘lgga lé}%l&rt att ac g%s%% ot ﬁecﬁitner S% amet er of
t he housi ng, hand stpchmente &t smeombedingingntse gress harnisaHeishiousinnggpabiedf capabl e
of attaching tq.a.r | Vi v - di spens] n [y eqdn di ent
Cherei o 250n So0t REFE g ER8Re (heaiBEn T R ViRl A BT o
conpri si ng 1fa) agudtaliseng foispensing denphietsspplipatenifi« mesing fpresgipatit at t he
proxi mal top end,S an tend QI atce seal Satar%{gg) (ili stgl ‘pasoe a s%pt umin axial
al i gnment wi t hPT LIS RSEET A “GRTERE NG 1R R EOPECOBIRY R r ess part
toward the base of Ih@oheushh@imen teadisGapspekifPiibdg: GNGagemPENtingMat h t he
base of the seg%}um. an %b), a means for 30 attachi ng t he qi spensi ng
closure devi ce®t'8" ¥ ¥e¥ ity SHELE PRI £ RETSH §aT AL 1B SEPET 4o &1 &K r t
attached to thendphersetl AR B¥%taDbask. e sdp@iss i GriathANehigntavigHi® EHeSHouditg er
di aneter than the hOU%_I n% and %%pabl e of att aghgng %gh a receivjng vessel
epending from the apex of the press part toward the base of the housing; an a
for 2 20 depend h rt toward t 3t d(b?
means for attaching the dispensing closure device to a receiving vessel comprising
a closure radial skirt attached to the outer diameter of the housing, having a greater
outer diameter than the housing, and capable of attaching to a receiving vessel for
dispensing one or more ingredient thergin,
25 In another embodiment there is an dispensing closure device comprising (a)
a housing wherein the housing comprises a press part at the proximal top end, an
end plate seal at the distal base, a septum in axial alignment within the housing
depending from the apex of the press part toward the base of the housing, an end
cap in mating engagement with the base of the septum; and (b) a means for
30 attaching the dispensing closure device o a receiving vessel comprising a closure
radial skirt attached to the outer diameter of the housing, having a greater outer

diameter than the housing, and capable of attaching io a receiving vessel for
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di spensi ng one or nore ingredient therein. I n anot her enbodi nent
there is an dispensing closure device conprising (a) a housing; and (b) an
att achnernwormea®9996r att achi ng, renovi ng and reattachi ngCrs2adiospasi ng
cl osure device to a receiving vessel; (c) the housing conprises a press 5
point at the p . at the distal base, a septumin
axial ali gnrrentd%éné |gn0tnt8%rel%§%l}§§%gﬁg%§gn ing fromthe apex of the press
part toward the bas& meﬁ’tehenbnﬁmcm@wr@iﬁdn @tsper!shg cmuradﬁrimumr@iamg {(a)
corrprlsmgacl sur.e ra ttach o, t he out.er ter of the
housi ng, havi ng% usm%ﬁf“g{b%%?%ar e‘%%“ﬁ%ﬁ‘%{ ﬁt;a hipg JORES Zgﬁ‘ﬁh‘% bl e of
attaching to adsspmingl dgukeaksiek o ®Ii’ecéivﬁ(geﬁ&lengc)(lﬁeh@;l’sm}g(koﬂ‘@ﬁ®slar@£s§di ent
therein. In_sone ?npggl ments. t he housing furt rlses i ngredi.ents
cont ai ned t Rer &P AT §5JFEOLHEHIPR =Y /P SEHERe A 8.‘%‘?&3 5% ARG PrF ¥ ur t her
conpri ses an entgphat eithigahe Edu’;h@@e;ﬁﬂnﬂﬁ’@fmbﬁﬁe afd JFIRR PR b ward the | N
anot her enbodi nt there is an verted press part stor e and, di.spensi ng
cl osure device ﬁ??rﬁgfkfe e (agy (‘gniFFo%?? ”ﬁg\?ﬁrﬁ’é’oﬁ"pﬁﬁg%a @%‘agf’}ﬁ“a 15

user-actuated pR@MEd fc0the BiSPERGEBYTARChAEINEDEL g RO eMroites diaaRgr (A an
attachnment neans for, attaching the device to a, receivi n% vessel conprising

a closure radi d° kEsipg 30apbiok Blaghipe o Yraavivgrvese! i diREEERMEeioR axi al
al i gnment Wit h4idae ; ﬁ'g@é!ﬁéﬂ@gherﬁﬁv'Eﬂ%oﬁie%ﬁﬁhﬁﬁeﬁuﬁﬁrho@kxﬁ%’%ﬁ{er tRRBridhe

housi ng, and capabl e of attaching to a receiving vesse |spenS|ng t he
one or nore i nirEEyie copkineditherein  doghehapter nisamaembsdipiats daehaugisg uat ed
nmeans for di SpeR&HenLGRTR dnSid %t&s%!‘ﬁ%m%@ﬁbas@a?%%ﬁ@mgﬁn end cap. In sone
enbodi ments the user-actuated rreans for dispensing conprises a frustum
cone, a septum andafnehd empodimentotier iewbolieriadt Bresth@atisErTag ot ed
means for di Spﬁﬂgérﬁgxg Tk RGO IR a%gsd?% mcgsaﬁeése chiinBOTEd

enbodi nents the User-actuat ed‘ nmeans r i spens rrses a convex done,
a 25 septund sepronmusihdnsetsdohdemnsiohohemndngt a!geedm&l amdl {h) sostaclendddi ment s
t he user-actua I si.n i um sept um
septum end attgn%% Tt n &ac e gé %?ﬁ? {0 Q C&% ‘%%%Eag% S? aasd(égre t“a’fda‘tl
invention to psbmadec}md pommf mxﬁnﬂﬂs@f ﬂiesmesnsg m@x&i@ﬂﬂn@metxh&iﬁh the hapaigs, t he
integrity and freshness, of ' Q% %’ .di s Al d 30 hat

mini mi zes expodté 5fgﬁa§)€ﬁt0§eﬁ mﬁeér iR S“ST“?‘% i&h‘f %12“% %Sture. In
sone enbodi nentgeiving ﬁhs&ﬁ)&bﬁdﬂgar@ingstﬁé emela;tlxﬁaecmmmmse&emm eﬂld sphat e seal .

I n one enb%h men L]ghe f endglg%?te se 1s conprised of | n anot her
enbodi ment “t he “FBIERY |“§‘f‘"‘a“ ﬁ?’“fr é‘éi"?W{”ﬁ “Brger e ‘Pﬁvﬁxéfﬁﬁﬁo?ce t he
seal for purposgsumdfanicngcsslilaRbmb eRBHIMESRSs ﬁﬂdxs@ra@ﬂauﬁﬁ nleBASRF dikpensihg anot her
enbodi nent the di s%qg%&%gcl osure device is made with materials that bl ock

W light. In sE8P At onerie PRty a3f 48 5ad e ot sbodiiess Seal i ng
engagenment W t BserSuated means for dispensing further comprises an end plate seal. In some

embodiments the user-actuated means for dispensing comprises a convex dome, a

25  septum, septum end attachment and end plate seal. In some embodiments the user-

actuated means for dispensing comprises a frustum cone, a septum, septum end
attachment and end plate seal.

It is another aspect of the invention to provide a point of use dispensing

device that retains the integrity and freshness of ingredients until dispension, and

30 that minimizes exposure of contained ingredients from UV light and moisture. In

some embodiments the dispensing closure device comprises an end plate seal. In

one embodiment the foil end plate seal is comprised of foil. In another
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5 internal side walls of the housing using highly polished mating surfaces
whi ch when in intinmate contact provide a superior seal integrity against

noi st ur e WORONIEI99998I N product integrity. It i s anofherusaspeei2zof the
invention to provide a point of use dispensing device that indicates to the
end user wheth ' 4 . NSl r | oduct
has occurred. %%i}bgﬁggéﬁgiggﬁﬁng%‘% §@%e%%ﬂ§r1§m% anp rgég\%?%é%?%%%a% E]";%'lo%%onent S
to the invert egupoessf paredic Spdbnedsagd plodsu irdegritat Ini andiheatrebodmemathar e

di spensi ng and/Qr_tanpering. Ln .one .enbodi ment, t.h g, r.adi gl hi nges on
thert nner Jsur 1 SEEI B T Bolva? Rame Carrarged A hEoR TG iRt Taofbdve
configuration efnbbdiemcdpnbealfikean el g pr @satsing tshatgbsnghfatepatdigthact uat i on
of the dispensi. ans. 15.1.n another. e liment there is_a tanpper

ovi dent sk ot dPRnate pal Ao il EDRNE Hhink MeGugesbed fbte pEEEr SPEG a

skirt by a breakeauayniatdiaehmmtprovidies digsepon Sdah Gnted e WpAng athgirch@dr enoved
froma receiving.vessel w.thout breaking the breakaway attachnent. Renoval
of the break-a l%if‘ﬁ’&’_@ﬁ?féﬁtfg‘i‘t?"omthe tanper evident skirts is an

i ndi cation that tanpekiaR@hi dsPect Be d@GHI@E0N &S pd0E fal gkt df s BRbAISIG 20
enbodi nrent there is a fold avva%%t ab or truss attached to the outer dianeter
of the press p&Ftehiahigicalak afaynd atr Whetet dedvsten SEaRSEN WaRFPE an

i ndi cati on jphatyihaAP iR Mk bukBe B CobDAmmeRCHEE R amper eviden¥IGH her
aspect of the invention is to provide a point of use dispensing device that
protects agai n§emBEEREdnt nyerg e GATt dispersdigeclewirodirhiedicate grenpaiee

25di spensi Ng Clyasise L RRICE Lk@rdh SPEBS CRRRIAUANEAL ME8AMRARENSeE hat
provide protection frominadvertent, accidental or premature dispensing. In
one enbodi nent mgenefarsolihe enyekdae L amigin theigeriph sgncata@abigwionsd out er
surface di anet gf. Qfycle: BSSHeRa] theldyREE%ERS adeDRAN OF big Mspdflde Wakhon and

di spension. In aenot eear' 1émg’)o"’ I ?rent’ _te%uelye (lgs _aé%t an |Mng racﬁ)%{ﬂ?i m connect ed
to the proxfmaln amyphesfer®oditient thoasd apmpadeddant dariditmged brethpdetd ragaait  beyond
the proximal t 0 e..pr.es r. r 1t 1.na rient..activation and
di spension. | n%%%{%g{g %ﬁ%ﬂged?arggaﬁthktr%%f% ?%aﬁgé“ﬁa o%%‘\é&”%/ng’ o%/%r %:ifg%e%%% ering

t he press part closure cannot Angthered depe atreafvitd eesse weikiton 0 brepirioy tldeges- met hod

for supplying a_dos . l.no.one di.ment there.is a nmethod of s lying a
dosage ot one SrERE ey BAREHT VRS BB el SLBpBy TE R mEE e MR, L Snc's
conpri si ng t hesEtiefis atndidaddn a0 vinthicrige anthi iy detied hipr @38rr@Aar In ehasipensi ng

closure attached.tpo a recei Vi vessel 5 wherein.the inverted dom

i Spensi ng 1 ospttedmiRrEats BUETET Ry o P Ay by e eEbeBhoE Wore, an
end pl ate seal preadgarOBE 3 Bicalif@y itddgr KdleRfied 1Rraey WY Riaf; indhdios Bat

di spensing fromthe inverted dope di spensing closure by a user-actuated
means the one GFEFBrEYIHJIEclrEntd CHIEY he recei ving vessel . In sone

enbodi ments the hough&ibe: MbsN QN (6O TREARASIs 30 pRREICARCRE of uSLBkpimignd 10
attachnent. I n one enbodi nent the user-actuated neans conpri ses?fgﬁpl ying a

pressi ng for cedeitie Hat prefrets dgmehaceigrial dispension nlngfoaeranbasipRst et t here

i's a nmethodsf ogssiRpkYiinGrd oS 38 dRfeRRE RlveARER mglg&@ﬁ@ Nh& E@vidpot her
set of one or nore ingredients conpri sSi ngH the steps of: (a) providing an

inverted pressPsichen oirapeinsfyrgieny ovaidentelapabpremaiirey dispepsingt acked™5 to a
recelving Vess@!nba‘!&?ﬁ%&' fefNE J WELLAY BT 65 ROk s&la%f%grl%éi B0k lsaﬁ?alklé €

conprises a housing having a press point, a septum en ate seal, and one
or nore ingredilemetsr of drceprevd pavt by pravaht (ivertenhedtivalgent drel diswssicnd Ipress

poi nt di spensi g&tﬁér%&%gm%ﬁt flert ?scagété’dd A G orhle c{{%)théj&rt%g{?x{%% gsfromthe

inverted dome dispensin osure by a user-actua neans € oneé or nore
i ngr edi ent §0i nthe Hoagng esd buiaugding the press part beyond the proximal top of the press

part to prevent inadvertent activation and dispension. In another embodiment there

is a protective overcap covering the press part.
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20 vessel. In sone enbodi nents the housing further conprises an end cap or
a septumend attachnent. In one enbodi nent the user-actuated neans is

appl i cat iwo 20f/@9pPs5essi ng force agai nst the press part. PCTIUS26G10/0@5230

enbodi ments the inverted press point dispensing closure further conprises a

closure radial skirt, for a‘tt%cgg%ntv o{i t he i.nverted ?orre Qi.ﬁggﬁsj ng cl osure
to the receiving vedEgiPer SBECt Of g IR HSKE HEREOD T WP SR APTEY, there
is a method f orinsuppdnytodgnedt desagea clctiiccDiuppig Prdoghgetsd dne @anaéber

product conprising.the stegs of: (a) providing an inverted dome di spensing
P osur e havt ng AT FeERRaRt 8" SR AETeGEBRERS FORURIE D A0 & Wher of n

t he housi ng CORRAEIERS aR BAREUMssaBQRNeNsOMBsuraitaeRdl Plsakeisgakess@nd a
user - act uat ed neans forudispegsing.one,or nmore 30 produgps; (b) .providing a
recei ving vessdfieraR iy MyAttth 8pme slispagsingn Blogre (FBPETEF Gt (et Ea it apabl e of
receiving the Qaewal aohRxPIoRich %nagme bAE An Rk LR ndte TR reliSRE RBieR ]
closure; (c) attaghing the inverted donme dispensing closure to the 5

recei ving vesséliinfad (&) ditneapen Srrghnyene duwt daertas seseaNS e or nore
products into GPRak@GRaN] 8 A8 DR Fhore iflr&IR: RIPOMLIBRMS: VAGihashag further
conprises an end cap. In other enbodi ments the housing further conprises a

septum end at t Zethadirents| feoh@seghBabee sempies WerndcPhatied FBEIS @8npri ses
5 applyi ng 13 Pressidd:. f & 6% adidiflathe u&c?»lrf.l}!tﬁ&‘tc&%ﬁfﬁg;%ﬁ#g{h‘é&r %p%ﬁréér)ﬁ the

convex done into a concave configuration. In sone e ment st eis a
dose chanber capabngiote agomstdhadomyex dpncone or nore products in the housing

until dispension. | ! I: W)Y, g%:y ' | osure is
attached to a recei {5}}%%@1\;22@%&%%@?5%%&%%@% gg(r?.s i Igg%tﬁﬁ%gﬂe)%g I ment the
i nverted done dispensiirgtsio anlios yetef ose ot thore mmedianis dverprieop ithei shgs vBssel  at

the point of u .an_end | The.|. I Spensi reis
r enovabl e and 3@&%‘[‘@%5 " g“e‘igﬁgé At %5Aé %Sgé%sg] ngl(f%ﬁg § %ac%gﬁi e\g}?iséneb agtlé%%? by the
end user. 15 6 hkeeiviagpestswiandn duiartrad pssofoittisppisegehisuicvomptiseon W | |

beconme apparent fromthe.foll ow gg qvegcrlt%ti ong, ittakg‘i] in connect iron with
the acconpanyi Ag S 8r XMiggd PFARPHEN® B0Ray B P14 155 P2 8% CANE Exanl e,
an enbodi ment adgrédiaupEesantitinnvadt b anisingl Beliogacd BRI EhnDESERERTI ON OF
THE FI GURES +..The draw ngs pglnst jtute a ,ga t of this gecidf i cation and
ncl ude exenpl AIFVERBETHERE ST FHC] TRsAt FoRom i B R gOBESRI00E od | n
various forns. cleburk Syt DustBabitattingesStBOOnd BanoteNinG@M®nts MRb ANCRSGeivViag i OUS
aspects of hhe invenii on ma%k bqe show gxag%e&ahed‘ or enlar ge to facilitate
an under st &Rdi ﬁ&“?ff ThEThG he gnts the hoys TERCTEPEE: 1 EY FEBWO R an
inverted dome diReRsd MehchhOTU Lo chliboBinRheSt LME-2QURECARR RPAPpBEktion
of a pressing force against the press part. . In some embodiments the inverted
press point dispensing closure further comprises a closure radial skirt for
attachment of the inverted dome dispensing closure to the receiving vessel.
23 in another embodiment of the invention, there is a method for supplying a
dosage of one or more products to another product comprising the steps oft (a}
providing an inverted dome dispensing closure having a housing capable of
holding one or more products, wherein the housing comprises a septum, a convex
dome, an end plate seal, and a user-actuated means for dispensing one or more
30 products; (b} providing a receiving vessel having another set of one or more
products and capable of receiving the one or more products from the inverted dome

dispensing closure; {c} attaching the inverted dome dispensing closure to the
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FIG 2: Top view of an inverted done di spensing closure with the protective
250vercap appl i ed. FIG 3: Cross section view of an inverted done

di spensi nyochuse®si n assenbly identifying the done, sepCumS2@nd4i2Bat e seal
position and a threaded portion of the closure radial skirt and

illustrating t . LV L c . Ll ing...a. .hi.nge
attachnment ar eg&i‘%ﬁ% ﬁgés%i? gi%xg\é@{ glg;l?sg{s;gg g)gpé.hgg’%% %%Ef x%garnggggﬁr%%i ew of
an inverted domesdicspetisibageetidegivesseli t It some pobedinents tlEntewspgrwdhal rim

wth a tear-a | tab. | G, 5., T view of an.inverted done
di spensi ng cl \ggézrngggseﬁoa\}tﬁ %éi Wt hinamfﬁtgrrcb%b%f%e%gst %‘ﬁ |mrllsgm$ glgfhg P £h a
tear-away pul |l stgibm end atiacHnleBi. @& ofer esbodSieattithnussi-emuadd nhmmsi coxpritad done

di spensi ng ESI osure. with a t?ar avvaH% zﬁr ot ecti ve, neans. sur.round t%g done,
i dentifies the ‘HOSEEATANDER P HEEHEERS S PhE PRI RS Jre B ™ g

t hr eaded porti aGftcf cédeeve basiguatnadiialsoskiddbodididisi thbrg Sk reali@s Ramept um end
attachnent, and on nmor e radi al beads. . L FIG. 7. Top view of a
amper evi dent TG cCMBETEBGP TP ANFD Pl e tiing un Esmeadi,

FIG 8. Coss sgekindbdinsselbliferbevodd dBpdndiplosediifdentcheDsl NepceibRgure With
10fol d away truss feature gavi ng radial hinges at the septum and fube.
Figure 8 fiut hdfssFl Pl gt handlp Srlofigient e aRterted Aema dpPirgneeal

FIG 9: Frapt VifRWeQf atdRed @MRCIcQVing 0hkeld0®leNBif boitNy M dbd Berf ald avay
truss or tab feature showi ng the break-away attachnent to, and a hinge

portion for, tHevefie domaalerensigsclonrg yempyaps endocagplde of bpigs resdiedisdg

closure radial sglgl tht RaNIRTedstNgate RGRSES 15el enents and a tanper evident
skirt with a pull tab. FI G 10: Perspective view of tanper evident

dosing cl osure wi t hOfhsr aspasiagnd aduianiagst of &b presst tivention will beqoge apparent
Perspective Vi gu,0fnd ?diﬁ%nge‘d&sglﬁﬁﬁqng,logkg}g it?lcgzl%ércﬁowﬂﬂ e ?‘éc@&\gg?ag: ink adi al

rim 20FIG 12: Top view of a exi one closure wth inte
protective iéve@r@é‘@s, wherein, by way of illustration and example, an embodiment of the

present invention is disclosed.
BRIEF DESCRIPTION OF THE FIGURES

The drawings constitute a part of this specification and include exemplary

embodiments to the invention, which may be embodied in various forms. It is to
20 be understood that in some instances various aspects of the invention may be
shown exaggerated or enlarged to facilitate an understanding of the invention.

FIG. 1: Perspective view of an imverted dome dispensing closure with
protective overcap applied.

FIG. 2: Top view of an inverted dome dispensing closure with the protective

25  overcap applied.

FIG. 3: Cross section view of an inverted dome dispensing closure in assembly
identifying the dome, septum, end plate seal position and a threaded portion of the
closure radial skirt and illustrating the profective overcap i a closed position and a
hinge attachment area for the protective overcap.

30 FIG. 4: Perspective view of an inverted dome dispensing closure with a
removable standing radial rim with a tear-away pull tab,

6



in open position FIG 13: Side view of a flexible done closure with

integral protective overcap in the open position. FIG 14: Cross
secti on Wewonfo9g9f! exi bl e done cl osure with integral pPOTAISRINAIRSOVEr cap
in open position. FIG 15: Cross section view through hinge area of a

flexible dorme cl Osutl‘%%tﬁ) %\5%[%' i %(tzc?% %%sﬁcn?u £ § esﬂm sl%)'mg %ﬂﬁia“ on.

Figure 15 al so iden i es exi bl'e end cap
FIG 16: Top vwam\@bleawﬁdwdhhﬂeﬂmjwﬁmtearwamgpuihmbrted concave posi tion with
ection view

30fold away truss i ol de S
of the (muor ted dord i SERs RGPSk bt B nverd oot st RO R RRHEE T on
for dispensi ng a’wagp&ﬁhcﬁwtmeans surmund thd—i&nelﬂemﬁbﬁiﬁe dése vhafben theidaokerrtied gome
di spensi n osu i,n th osition with th nd c in the down
pOSIptI on gel ow ‘ﬁ% “&?Sg’feai”g % tfﬁ) 07 g it losure mﬁlg?ﬁ@@ ’?g&“@a@%é section
view of an i nveegiee eﬁﬁmae,}dm@p&n&inegnab@mwbdam the activated position with
the donme in the inv e]d concave confi alnd t he en(il 5 cap in down
é AlCBHER obf S %’Ef{? 4‘?@‘“% closure with folbfvayPEFsHect i ve

position bel ow t he

view of the undgssiwke. an i nverted done di spensing deV| ce (with threads

removed fromclosure radial skirt) in_ the activated gesml on with end cap
33

in down position beﬁgw%ﬁéosaﬁ%%as%@&w & YHEHE igpnt dosing closure withg  21:

Si de view gf ari a\@ ted dduis wﬂg%m ‘t@dg%@%&ﬁé BBkl AIWHR: ridR Gudkg: Top
view of an inverted Trustum cone di spensi ng closure. DETAILED DESCRI PTI ON

OF THE | NVENT| @igstrates anmad edp| aigil Hesscandl privesesl of enbodi nents of the invention

are provided herein ngidtg Fn%ﬁ%@ex@ﬁfﬂié'ﬁ%éi&&gmdﬂ%&i&ﬁm Hf olaNGa }pg—ﬁsﬁe”t

i nvention may be enbodi'éd I n various forns. Therefore peci fic details
di scl osed her eiﬂht&érf@ﬂﬁﬁﬁhﬂﬁ@i%éebmai@vwb’@tw@m%ﬁagﬁ%mnwmmﬁm thedfeller as a

basis for the %l»%( Hﬁssao@%basﬁa & RIs6 SROLAL V&saﬁé%cﬁaif }&%ﬁ%%ﬁ%& R0g skilled
enp ent pr

inthe art to oy the present Invention in virtually an opriately
det ai | ed s\i§t emierstis gotatrepay evidem skast with a pull tab.

FIG. 10: Perspective view of tamper evident dosing closure with fold away
fruss or tab feature.

FIG. 11: Perspective view of tamper evident dosing closure with a standing
radial rim.

20 FIG. 12: Top view of a flexible dome closure with integral protective over cap
in open position

FIG. 13: Side view of a flexible dome closure with integral protective overcap
in the open position.

FIG. 14: Cross section view of a flexible dome closure with integral protective

25  overcap in open position,

FIG. 15: Cross section view through hinge area of a flexible dome closure with
integral protective overcap in open position. Figure 15 also identifies a flexible dome,
septum and end cap.

FIG. 16: Top view of a flexible dome in the inverted concave position with

30 fold away truss in the folded position.

FIG. 17: Cross section view of the inverted dome dispensing closure in an

open or activated position for dispensing ingredients.

7



| N\VERTED PRESS PART DI SPENSI NG CLOSURE I n one aspect the present invention
relates to novel inverted press part 20 dispensing closure devices. The
press parwormay/d9299a convex done or frustum cone that beeowas20m0es28€d when
pressed or activated. The inverted press part dispensing closure may be
used to separately h . oSt ore carr dose or. supply.of a product or
one or mor e 1 nar et S7a % Sehaieht o P fele SEpAtnR HREY i s Aok

i ngredi ent s untpokitich gpkfisedd catio tie depgoeatieon badee theidinp! beedthe Holheny.
activated the 25 in ted press part dispensing.closures. of, the,present
"nvention del i ver t BE dgsE e STHER PEE G SVECLEP SRRFAPE SIETE HoEnd user
t o di spense theactlasa mEitist pith YheofonRr it theGhveriel baithvd ddafipanmitadnd @e dubie

di spensing ¢losure froma bottle or.cqntaingr thereby elimnating spills
and cont am rat i“Bh™ F@%ﬁﬁ?ﬁﬂﬁwgﬁﬁ¥%ﬁ §“6$%Fﬁﬁu$ﬁ%eiving vessel can be

di spensed for c?nsuﬂﬂﬁjﬂm}%%%ﬁﬁmawkﬂgoﬂﬁ@1&&@&@@5%mg@ﬁ&ﬁg@ﬁyﬂﬁm&ﬁ@g1}he
recei ving vessel .. I'n soqe enbodi ts the inverted do i.spensing cl osure
conprises a hof&Vfg (i thsesda Fe o FREHTS T0GY Skith dt We GRS PHRUERt ed
press part di spEHSINDICinABWhEQodifoPbdRe e\l b¥8 $5 Bk holdaOt her enbodi nent s
the inverted done dlapen5|ng closure conprises a housing, an attachnment
means for attachi ngFitheli Higeriew ! pr Byerigdrstiun Lpe AP rhsiEe to a
receiving vgssel, apﬁmzr%ﬁﬁéé@egaﬁ/ﬁ%@am@mﬁ%ﬁé Ei_gpensin%ciogﬂ?g housi ng of

the inverted done dispensing disclosure has a proxinmal Top, a distal base,

side wal | s and an interngkryel tieeskRieAeNeOb et RRiENTIensi de wal |'s of the
housing are curved to give the housing a tubul ar shape. The housing is al so

referred to herein ggutifteadsetifiond oMt WIhe ihPRuibA B! RévidhaarRpf the

housi ng 10 may be conical including any tapered tubular formor_ cylindrical
i ncl udi ng an el speite W?iﬁ?ﬁ@@rh%w&eﬁtha%ﬁﬁeaqﬁ%ﬁilfcanIP%aéw betyaphedieRyiBer bol i ¢

cylinder shape ., GifsGohil ThWefdRd8hecillaRgiR 010800k AEH0iGY bé releliN Whi ch
the cross-section may be any curve) shape. In another enbodi nent the side

wal | s of tHé hesdimigzabet faibgt ahavrngfari eelaigrs andras asiephesaugative bgsgr frng an
I tub ; t h ' I .ncl
angul ar 't ube 5'@&%%%&? sﬁg&P LPhe LR éx?%i%}é f’{’ﬁ%epr@ieﬁ{ &%Fﬁl%ﬂ%h %ﬂ&ﬂ? uaggfs a

triangul ar shape e, square shaped r'ect angul ar shape
pol ygon shaped apprbeiaickh detpited)siysverh, strogursfor plaendgousi ng conpri ses a press part

described in gﬁggﬁgﬁggﬁﬁéﬁgs ,ffk3§%¥§§g§?%§gﬁﬁﬁée of the housing conprises

an end cap and pl ate seal as greater detail below. In
sone enbodi nents t hb omt espacl thy ghesems wofertibe réles itngoved ipredde pexssipmed 20 f or

dosi ng and,guppl ying neth " As shown i Figure.6, t hausing
fur t nor conny | SbtiRe TRER Griors, Tog S MRt SERUES ot SRARBNRED o
used to house tike leoenar nverel whet qdésead Sy dcovand atThensveatedppedugns. The

di stal base of .the housing further, conprises a dispensin ort when the
cl osure devicedﬁ@“ﬁﬁ%ﬁ%ﬁwgﬁ@yﬁﬁ3ﬁﬂggﬁggﬁﬁéﬁ?ﬁ¥ﬁ@$%£P%m§@%6$8V@H@Hﬁ% spaced
openi ng at theodk $tadbeeitbnobr ke N@Sicng tahh BN Gedies Qhd Mgty BOmedi ent s

L0, e Soree GRaIOcL 35S be, G Spensed LigLedeni sl Lipsapg on o

25  inveried press part dispensing closures of the present invention deliver the dose to
the receiving vessel and allows the end user to dispense the dose or supply of
product without the removal of the dispensing closure from a bottle or container
thereby eliminating spills and contamination. The combined contents of the
receiving vessel can be dispensed for consumption by removing the dispensing

30 closure from the receiving vessel.

In some embodiments the inverted dome dispensing closure comprises a

8



stored in the dose chanber is unlimted. In sone enbodi nents there is a
single ingredient, formulation or product and in other enbodinents there is
a 30 conbwoaniion9ws i ngredients, foinulations and/ or pr®dwatss010/8es23¢ i mting
exenplary forms of ingredients, formulations or products include powders,

dehydrated con %}E}lﬁél %Qfgds r% élta%ﬁﬁx%ﬁ ’meaﬁsq gltiac%ﬁxgl 0 n{n@éx?e?da rx“egss 1? {alesngilis%n S

Non-limting exanp €s o Ingre ons o0
products t hat @kmmbeesu@madganﬂ%ﬁ|kpﬁhsedﬁh@nmmﬁﬁmidwsmémsmm@mp&mhgre

i nclude dietary,su nmen e..q., fiber d VI am n ort nutrition

i ngredi ents (e)é' peu e%ﬂnﬁgseﬁc?llﬁg?‘g&ﬂ‘ a%‘ff?‘ﬁ gm%f’dlé &S m%@%%%”ﬁ’ﬁ?‘f%@?@) , diet
nutrition |ngrqﬂn@ﬁ@&mé%c@mwma@a&mﬁhﬁgsamaga&&a@&ﬁwnéak&ﬂurning agents,

i ngredi ents caxiiqg.a feeling satiety), ingredients with anti-agi ng
benefits, I Pporting ingredients (e.g., prebiotics, probiofics),
ener gy boosting agemus hm&tﬂgmﬂk}ﬁnﬁw&m@a&ﬂw OpeRl@ing Bisclosure has RRRodidglgs)i ent s

capabl e of being,.st ensed fromthe dispepsjng closure device
can al so |ncIu&'1ﬁ@3? ﬁ?@ d@émﬁﬁ@‘@ﬂ%ﬁh&%@ﬂ?ﬁ@&%@“gﬁﬁ etPldesi rabl e
to fornmulate a Oﬁlﬂleﬂieuﬁﬁ WS Rufvad 1 @be ge hbsaiad NEbERGhGhd e HehdbsifyRiatls t he
need to swal |l ow hard ta | ets, capsules, avqids bad taste assoclated with

more traditi ondbeRest Pshestin ae diethbredr honsinaditet Aihs duttue shrrs i dhe hoveigrity .

Any of the jgne (1, PDEGilaNGHQHIENES Rberbl QHIGE Sodd OF %91@@9@%&9&% gd by the
di spensing closure device of the present invention nay be store

i ndependent | y &HirHia ebigdsrbphiaas.i Bﬁﬁa’f\‘i\ﬁif? hesbiedesr shapgyr @dfleéﬁkﬂlé cylingsy o¥tiapry,
sweet eni ng, aciGLlianBndS X6l 'ax%ﬁée%&mf?fs%%?ﬁﬁéﬁ% Y %?ucﬂ@ﬂ/ Qbs 3%9&@5 g ,ggents.

The housing further Conprises a user-actiated nmeans i spensi hg the one
or nore |ngred@éh?@wﬁﬂﬁmﬁhoﬁh@mﬁ@ﬁB@@Wﬁ@ﬁﬁt@héﬂawgﬁéﬁﬁﬁw@mﬁﬁaﬂgﬁﬁ%ﬁpr|ses a

press part, a $eRhYMANSE Alte SRY WP forkhoBROLREk: BEDILLEEMe Sk EPRRe

conpri ses an
15 shape of the housing includes a triangular shaped tube, square shaped tube,

rectangular shaped tube, polygon shaped tube. The proximal top of the housing

comprises a press part described in greater detail below. The distal base of the

housing comprises an end cap and/or end plate seal as described in greater detail

below. In some embodiments the internal volume of the housing is predetermined
20 for dosing and supplying methods.

As shown in Figure 6, the housing further comprises internal hollow dose
chamber. The hollow dose chamber is used to house the one or more ingredients,
formulations or products. The distal base of the housing further comprises a
dispensing port when the closure device is activated. Upon actuation, there is

25  provided a spaced opening at the distal end of the housing allowing one or more
ingredients to exit the dose chamber and be dispensed. Ingredients

The type and form of one or more ingredients, formulations or products
stored in the dose chamber is unlimited. In some embodiments there is a single
ingredient, formulation or product and in other embodiments there is a

30  combination of ingredients, formulations and/or products. Non-limiting exemplary
forms of ingredients, formulations or products include powders, dehydrated

constituents, liquids, liquid concenirate and suspensions. Non-limiting examples

9



20 end plate seal. In another enbodi nent the dispensing neans conprises a
press part, a septum a septumend attachnent and end plate seal. In sone
enbodi merwe 20hi9eM9spensi ng neans conpri ses a press part PORLS2@0A4200V eX
donme shape. In sone enbodi nents the press part is a frustum cone shape. The

di spensi ng nea LS. nte , e d | )i, Nt of by ;an end
user. The end Sggééggg%ﬁgfggm%%ﬁgﬁg%%%%ﬁ%% %gggﬁgﬁigﬁé€§Hﬁ§r%§%§5%ghe
convex press paldpenstl&oanitle dspensmppldses chpleelbsim gufpbmoatst(e.gt, fitercmdvex done
or frustunlcon%fqg,gin%x{n%g.ggon into a concave cgg%i uration. Lqﬁone
enbodi ment, novARERE SFOt WEHFLREreRispe (4 T80 adft LA S TEH A5 TFTI6 appl i es
a force on to thhBdseplinucdte ingedibgs $eP] appedto suppvdsdnts, &t Ginslnglagelitg,ect i on
and press upon.the.,.end plate _seal, end.cap.or septum end 30.attachnment. In
one enbodi mbgnt ,m‘“{rﬁ%@‘%o?%ﬁm%? i‘?eﬁgg §3§‘8Vgﬁ¥‘%’?%§’§? HE° apsreEne e BIPATE seal
causes the end sppkings eafedidisS Rear , privials, efobidtas] Wnergy| Bodid hgénts,

enbodi nment , the,fO{ce of. tQ§ septum pressing upon the end cap causes the
end cap to shéBMPPeR-Bfacture the end plate seal and nove beyond the
distal end of the housidgdichit ApMiIE beaiFRafdBAtdispbiied FORCHe AfspdiBgSept um
pressi ng upon the septum end attachnment causes the septumend attachnment to

shear, break OFEOF’W& tice C’fi‘héls@ﬁ%cliﬁ?ﬂea@%di%&msaﬁﬂlgﬁéﬁjP Heusquisdlp| & Bnd pl ate
seal W thingt h@ediadi-ab Headte PYsint bPBRKorm of delivering medicine that avoids the

need to swallow hard tablets, capsules, avoids bad taste associated with maore

traditional forms of medicines and maintains the product integrity.
Any of the one or more ingredients or products stored and dispensed by the
dispensing closure device of the present invention may be store independently or in
15 combination with other ingredients, flavoring, sweetening, acidulants, excipients,
preservatives and/or coloring agents.
The housing further comprises a user-actuated means for dispensing the
one or more ingredients. In another embodiment the dispensing means comprises a
press part, a septum and an end cap. In another embodiment further comprises an
20 end plate seal. In another embodiment the dispensing means comprises a press
part, a septum, a septum end attachment and end plate seal. In some embodiments
the dispensing means comprises a press part having a convex dome shape. In some
embodiments the press part is a frustum cone shape. The dispensing means is
mntended to be actuated at the point of use by an end sser. The end user activates
25  dispension by applying a force to the convex press part. The end user applies a
pressing force to the convex dome or frustum cone causing inversion ifo a
concave configuration. In one embodiment, movement of the press part into a
concave configuration applies a force on to the septum causing the septum fo move
in a distal direction and press upon the end plate seal, end cap or septum end
30 attachment. In one embodiment, the force of the septum pressing upon the end
plate seal causes the end plate seal {o shear, break or fracture. In anocther

embodiment, the force of the septum pressing upon the end cap causes the end cap

10



5 to the inside of the cupped end of the septumend attachnent. In all
enbodi nents, there is created a spaced opening in the distal end of the
housi ng aWbawiywse or nore ingredients to exit the dogeTaisanpmus2and be

di spensed. Closure Radial Skirt The housing is attached to a closure radial
S.k' re. The cl O¥ Cieal %géagler ?rgét{xxje t}geoenﬁgjﬁa\(eegealt a&d%ﬁgotvg%g tn:a%‘he' c?xg retnggf gl%ma

di spensing closure device t0 a recelving vesse cah%% € of receiving the
one or nore i ngeedisnnsndhepersdiheht, mfthe ofibusiphgn pikksérgolpos dreeeptadi al
skirt has a gre ianeter. than the housing. The claqsure radjal .skirt has
a proximal_ uppéef%Iéi %e%ﬁ%fn%ﬁte%‘ﬁ‘lu% Ser%?epgﬂr%g?(\a%%cglgmatn %!S%eaﬁi 5?% ?rgﬁaﬁ_ ea‘li"aeplge. As
shown in Fi Igur esd BlagregalGnd haﬂdc&nd‘kﬁgm«ilryl@ﬁm set?he:ﬂen ﬂ}’e&ad&ﬂf’t@ﬁds@dﬂsill’iﬁieﬁfl ng;ar
recess 15 el.enent,s .on,t outer, si wal | s of .the.closure,radi skirt for
better graspi 230%1?%%‘“ {’gﬁ%‘ (reeyd e“fir?%gﬁese%t}%fﬂii frpme thgnglllﬁ%‘g‘?‘@m?%i al

skirt has threakige Grerédiel 4 ffacsd@eniag dethvaishs sappik Qoafinddiongny @leakabl y
coupled to a receivi nq%. vessel, t?\ggni n%. | n apot her enbodi nent the cl osure
radial skirt i SHoHREIREERARE P S rErehab 871 brehtienseine ¢l osure conprises a
dependi ng radi @jodutexdddigxnenber that fits to 20 the inner dianeter of a
recei ving vessel opening.. The de?ending radi al. nenber is designed,to have
interfering engageneht hWSE%. ip Hachath & @ Qlogie fastiel gkirg h@i%‘ﬁ%w?%@ E’f slgrt

recei vi ng vessebrvelshuhditde idved&blicind sﬁi@peﬁﬂﬂ% SRkt Afvidd® 8GRIV RQsaressel
fromleaking out and still allows sufficiently |ow application and renoval
forces to be ré&8RfPIPTARSIMIEIhaRE eyt draenisiispengd digey the hauslioviie | n
Figure 8, in opRde LMGHTRIS oleh8f SathSelnld 8% hOlshiedaRE BALROapdlig); menber
referred to as the plug seal ca{{)ablte of plugging the opening of a receiving
vessel . This séat a protmaldese deskdertiphaziopdenivally, ofd a disted epvilnngdgesdel
keeping its copy, =] €. o = r ey L is

| ocated at theapﬁg){(;)%(iﬁlrraig&'ltal %b aif(ﬂ)(% Q’E}%ggﬁgﬁgﬁ%@)}gﬁ ?gi%tih%g-{tggmgio %%%ﬁ%&% act uat ed
by the end lfserlemients onéheevirp diderenlls oftthecipriesgdiplakirt fos better graveng djotre, as
shown in Figuregy e, 64y §ﬁé‘é}&b{%ﬂger&,%§%§hs JQ 5@%@?3%@&@@& NG REESS part is
a frustum cone as shown in Figures an . The press part 1s nade of a
t hi n uni f or m waide voflls wapabiel @l befrpatotatadly bemptedadial ppedefipvasd dpstiog.adni nvert ed

concave config ion n sufficient force i.s appli to.t.. Applying a
force agai nst ? %Ogﬂ%r 8%“?@%‘%*? R §ac{ézgn3 %e “’goi}?f’"i%%ﬁ%(%fii on’i ﬁ?‘?%/at es the

di spensi ng. | nesba#mendahl tlentscdnipeisandicpariingaadivialaibid MemblirsipeAsitng by

appl ying a.forge .agai,nst th ress part, causi ng. the pr.ess rt to .depress
Y i a7hr T 8% B6R otk Ohe st e el Sranme Tt deoBNigh Bl ermbs € o

convex done pr@sdegRakd hive iGerMringWhefemidivith @b Undd dilMetof omBdbRbinBionge
menbers that are spaced agart tt#rdo_ugh ut the arc of the donme. |n sonme
enbodi nent s t h&rECeayEe MafiFafchithdt ?%rr@ﬁt%oﬂﬁpﬁﬁc@dmﬁtmﬁ@ﬁéﬂ%ﬁﬁé‘?ﬂ 59 ¢ adi al

edge of the tuRgkinglout HEI IRBIwWE A6iRIen@dBR BfplibhRn SRR HUMANEG&RPbAAL i Ons
t hereof, as shown_in Figure 8. The radial hinges are conf.igured in a manner

to all ow the cHRGEK 2BRIFE 408 FPaved By Henghd Wsh iHvBRFEI Jo8FE % %hen t he

convex domesi s .ABbAREh He@NY b 'ﬂeQﬁsieh&Hpem%]?adﬁ@ Qe PRrRA I tBlas thehiud | X1 Ng
portion of the donme creates a crease at the areas where the done bends. The
whitening is aseal capable of plugging the opening of a receiving vessel. This seal protrudes

mside the opening of a receiving vessel keeping its contents secure from leakage.
Press Part
The press part is located at the proximal top of the housing and is the
30 component actuated by the end user. In one embodiment, the press part is a
convex dome, as shown in Figores 3, 6, 8-11, and 13-15. In one embodiment the

press part is a frustum cone as shown in Figures 21 and 22. The press part is made
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15 function of the material or resin used to nold the press point. The
crease is also influenced by the design of fillet radii in that flexing
area. Oneweknilmwewssn the art will know the specific geomerrs2menddot o nake
sure these areas bend or flex wi thout shearing as the material is stressed
beyond its nat | el I Ml . I nor f the
done. 20In som;br f%n%%d‘?ﬁn%ﬁgs%%iﬁft%ﬁ 'earitsdli% 58%%)‘?%%2@32%@%%& gigr)eéiir]glgagegpporti ng
axi al ribs, radindave ichefigwatonionauiioimt threr eodppliFhé Supporiyingg fowe ri bs

provi de actuati for [, 1 n._ot her, epbodi.ments, the
frustum cone pragéﬁgétg%%’ ?reﬁs g&%ﬁﬁ% cg;@g & %3&:&?’6 conﬁgaér)%ﬁe%m%a@g ﬁf(if d{%ﬁa%%xi;ge r!Itn

I
a general con Shape and ¢ of being
pressed i nto a somnembedicont iigundtiicoactivgesobndibgusinglbyapplyizbs fuebieadzathitnges,
axi al ribs, ,Sra(%' al_ribs or conbjmgati ons ther%of. ‘Se&;um,At th ggerx of the
press part therd” iP5 8D &M ME e BEHPER t BniiPRY® t BRaPUSYHEY FURF base of
t he housi ng as cex@&mpdtiochi ed in Figures 3, 8 and 15. In sone enbodi nents the
septumis integrally nolded, tq the underside of the press part. |n 30 sone
ot her embodi nents t S%’%‘b?ﬁ‘m"ﬁg‘e’i‘tﬁt% FREVPHEPYC SRGAGEY et iR Wiiér si de of
the press part plubii@y $€RpAdENhife atdwiRtelatite bRRed MR hRUzNEER RALE tr essi ng
on its proxinmal, end _and novj n(g it toward the distal base of the housing. In
some enbodi nefFRe (REHF ERAPIRRRS e He el dinee cemeaismiasat authe $PPScei ve an
end cap in gt iRGaleAgageiRNibe, bMhOLBSH: RIRQALLIBNES sefhi® b Thabingighsof the
septumis attached to a septumend attachnent. The septumis configured to
be in axial al i%fEsREnts WPVR ® FiguobsiThy radialdingss araenfigyued in 3mupeerdad
mai ntai ns axi alyyad VRt dkitd i@gleﬁ 18 b @i rtd B8 silbep pﬁ"ﬂéﬂ ?;9 cHBRRRS and

accepting of the end cap. _ The septumis substantially rigid and not
i ntended to bedgmers mpldgd inanythies bt dblecolomsi miteral, drn8exingbeifipy obthet he
septum ai ds asggaRl YeaRR 4 Bdse ot 1EARCACRREL Xhea@cﬁi?@og%r{dge’i P RRgASs Lhere is

interfering engagement in between the septum and the end cap. The end cap
i s i ntended3t o fweiran af tageajsth! phresihaisebist pdd dbdpmestpoint. The crease is also

influenced by the design of fillet radii in that flexing area. One skilled in the art

will know the specific geometry needed to make sure these areas bend or flex
without shearing as the material is stressed beyond its natural elastic limits at the
outer and inner portions of the dome.

20 In some embodiments the underside of the convex dome has supporting
axial ribs, radial ribs or combinations thereof. The supporting dome ribs provide
actuation feel for the end user.

In other embodiments, the frustum cone press part baving a general convex
shape and capable of being pressed into a concave configuration is configured with

25 radial hinges, axial ribs, radial ribs or combinations thereof.

Septum

At the apex of the press part there is a depending septum extending towards
the distal base of the housing as exemplified in Figures 3, 8 and 15. In some
embodiments the septum is integrally molded to the underside of the press part. In

30  some other embodiments the septum is interferingly engaged with the underside of
the press part. The septum is actuated by the inveried press part pressing on its

proximal end and moving it toward the distal base of the housing. In some
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10 readily renoved fromthe septum As the press part is inverted the
septum forces the end cap in a dowmmward direction beyond the distal base of
t he dose wbantgI®mad housi ng. The strength of the septumrChasdsones2be
structurally sound enough to forcibly renmove the end cap fromthe product
chanmber where there.j.s Gl The end
cap is located at t ﬁiéa t(ﬁl st gﬁ%gs(g o?lgtgﬁ{t&ﬁéﬁg%n ‘E&gm%% ﬁnd & h)gggement
with the distalmating mﬁag@mmtsbpﬁhwm@@mmlﬂld qhsdi and OFtthaermisn& agached5. | n
some enbodi nen o] the d| end of the
septumin a r e%&g@@gﬁ%@;ﬁn?@?ﬂf{?@%l gilé 9“al%‘%gi 1 Cmﬁ ur? (?1\(0 by Kb oiu%fg’h?ﬁaml n ot her
20 enbodi nent s wrﬂneths diptaipmy insarcomt-dcguated] sﬁm amémmmam healpgigxmen dueing of t he

end cap. The en [ |nterfer|n engagenent wWth the internal side
wal I's of thg h8GsT nggmsfu et T8 pP cﬁ%%g%gﬁﬁﬁén\%%?egri ty al one and

mai ntain the one or ms@mmgﬁ edtisantiaiyi ﬁgaﬁhﬁddmsmmﬁa@r‘m@lbemi of Hex hﬂusi ng
tube. In sone od| ts cap.is co rlsed I | ene

et hyl ene mat er%ﬁ ngaq %p%sbdr?@ Bﬁf)g&‘gﬁ%ﬁf@e FEN %ﬁé@%@% Cgﬁﬁ %l‘r?f‘é?"r‘ﬁ ¥ side
wal I's of the haugbnge et €apichorade imdfricaing eGile¥manlih shedeit isBgmaUnfi aces.
These highly palished fa es when in intjmte contact provide superl or seal
integrity agai H&t® aEt eaf Fovdn RisaTss SreumReneied gt thesersme st shi ng

net hods ar eoknegity @nied @bmské kdpnind Ab%eagfr&ss N6 BoshoaaR &?ﬂmbﬁ;r&@nfl gur ed
to include a liner in between the end of the 30 septum and the bottom

portion of therfRIcEp i & SPrBYIdS SR trgorhibe dishd sty Bridrea chumstal
resistance. A g®hdusi@l TS dMnBRLRE Adedis &Qﬁstsﬁﬁlctﬁﬁﬂﬁr B&m@%&igﬂ%' s cut
and placed intg the bottom of the recess forned to accept the septum The
liner welds té&8brrepere thead erpoliendheerpdunh ghanther sbpre dhira s HyrarcaRE (radi o
frequency) sealijgpiecess common in the foil liner applications. This
process is very simlar to the foil liner found on catsup bottles only the
liner can B& cénflgmred to seal both portions. Wen other portions are

wel ded with this typg Qx%d l:érpn ;{E&i S NG @efo%‘ %&Ekg and ?rfa;}t(m trong
and the end cap cannot ea y separated fromt e septu he advant age
is this avoi dsesgigement vdibrige dﬂaﬁabmdmfuhajse;@hdaadxempwﬁ&ehndhgwwﬁmr@f1St he end
cap to the proguct eCE&?}Q&ﬁ & é&%&'éﬁd‘é&h %gr&%ﬁ@??‘e St Weaisl ding aR OCGSSGS
are not directional énoug g%o avol acent areas of

product chanbepeptume ierdreces mhuamadahemirngnghinemn wmgetthemsush@ Erfl oEHeat e Seal

In sone e dinents a nd Iates i.de,a.protective seal
L herarent BEREmER: BRSBbE ot Rt B o5 T b8 oR S 50 B B SR L e
di stal base Of Théﬂﬁmdhﬁ}:l&; iﬂ@mtér%ﬁgaﬁg@mﬂﬁﬂlmﬂxlEmimtemaﬁsa@&lﬁ@l& of tiedbuding The end

plate seal lggmaefro ?rlet r|aI hat are.thin and frangible

in nature to f? Peitte fWRE 55‘?‘ 86 gt parie # FﬁW Ppelet Pt Hiffave shape

causing the eng@ﬂﬁ%n&aattm&@ cam@ba eatﬁeqs@e; n%gaaensﬁ sbii€ eRBEdifRfRs,CBYST N
odinents a foil ljner is

force against the end ate.s In sone
applied at the® €Pdf oo P PR B O A Ea RRSE 1BAYES GRORBCH b US| ng
tube to segb the ddt@bi N Berdah8idh Gtk N thd BBusink@LE RS HES: 6f @aligfly by the
end plate seal is used to add to product efficacy and provide tanper
evi dence if polished mating surfaces. These highly polished faces when in intimate contact
provide superior seal integrity against moisture and maintain product integrity.
Such polishing methods are known to one of skill in the art.
The end cap can be configured to include a liner in between the end of the
30  septum and the bottom portion of the end cap to provide sealing interface and
added removal resistance. A small foil disc with materials coated on the ouiside is

cut and placed into the bottom of the recess formed fo accept the septum. The liner
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20 prematurely breached. I n other enbodinents the foil end plate seal
is supported by plastic across the entire face of the foil to provide
suf fi ci enwOormetiimpdosal support to pass common shi ppi ng, PCriusgoiandgs2de op
tests and to maintain product integrity, Use of a supporting plastic also

|1 f f t t th th
Sol g\gfopglreﬁe ( ks tgxﬁ&fﬁ téﬁb%éet%sénidycg’ Q &eh?hw% lﬁ%éé% g‘gﬂq %8?‘%& Ce)d to ©
mol d the inver tseadmg@mem os;paemum@edbxbguﬂeﬁm@mwe d&mmmm?s vetyeireiy
reduci ng the a%)H]%tfm? mer é“d%ﬁ eclitlsc%o Ees un{y%gxe Elmegc I‘irg can ‘ﬁ%%a\'{h 0 vessel

upon di spensi on tachnment I'n’sone e verted
dome di spensin gmﬁiom uWéexi by tics® axeomﬁadsam this sﬁmtdﬁ nnﬁnh‘b aiehg@b bfat as

exenplified.in Figure 6, This,geparate att i S us to, capture a foil
type of an énd “ﬁ;kgis & Geions “?ﬁ‘ﬁ@ f G %‘B‘na %ﬁ%ﬁ?‘”ﬁ%‘?g@ﬁﬁfbﬁg@ﬁli n a
manner to appl yitd raemmgeﬁm&wvezd@@pm h&:icﬁﬁgjwﬁicﬁtv@yukiowem geusfertpbtich@rce
required to fractur q%s Iat The sept ({;rkend ttachnent is
general |y redud¥d? C?ﬁ é‘?rﬁ f‘elpf At ket YRdnEovement

of t heI sgpt um @ﬂﬁe@em&elwéemrsm%mld&beg}g apmlra ﬂéﬁﬂxlngttﬁﬁﬁﬁcl]!&%ﬂi atefs SOMET gur ed
to include one or, nore radi eads and jis largely cupped in 5

confi gurati on. PEsdlegt chprg {’ endscap Hyis pelsging fhemdta TJ%{ﬁ‘r’lend attachnment acts
agai nst thqgen@ﬂglp@&&@géap suffl cient force to break away the end plate seal.
The end plate seal being flexible enough to accept the cup shaped septum
end attachnent and Hoteesybofinspissmend gle sipkihpredtn grovidgiaamotyeng sea!

posi tioned t0 LNgeigNsl U8seQfr tlNRuGHPPER: @d@idpi&é séah@xtéx%%&%&%gdéﬁ ggbrrent. 10
Recei vi ng Vessel The receivi n? vessel be any contal ner,

receptacl e, ve®§8k hopsiphpPp agexsivpllieha Fe@apve”i éi?ﬁo%b%ﬁ@’fdlﬁ@? srel 1y Behed to
the dispensing n%ld&’%hea %\égﬁxﬁaex% tﬁa@@m%ﬁ%ﬁ@%@@ﬂk 1&%@@0 ﬁh&ux@%w@e
constructed from gl ass, tic or other simlar material. I'n sone

embodi ment $5t héernsess ipart ngnwe@é &l a frasava shipesaion; theelgafadrsept® lappit Anent
et et oTof TRAHL TED 8 LAF 8GR KO858 Ble Lt BLEICHED 1 Qo

di spensing closure © he pre t entl o a manufacturer. I'n othe
enbodi ment s t hembediments agoii/hmﬁ appbeddttiecdietl Haee of Wi splbnpiand) dstabbase e devi ce

of the present nti.on nt. of by

erbodt ment ot g LSRR sl Aoy e By e dheaRe FRE gistel VT he
vessel openi ngiichat pmw}as 2&dne mble grdayciaatfiengdaniSgovidd tappendvidehcai$e bef ore
attachnent ... The Iia@lg seal, at the land of the vessel opening is used to
mai ntai n p?gdugfe%? AFey fef"‘&‘ §f the receiving vessel. In other embodinents

t he receiving vesseln dtag embbe;mmbhfefoﬂcgnemmmm ﬁsm@he@bﬁ@raﬁﬁmmabl e top

t hat once renoved l.e of di spensi ng cl osure
devi ces. 25Non? }}eleﬁ‘mfc gﬁ‘&m Idq pro Eé“i‘ 9’9‘?2‘ S?Weﬁﬁﬁgasﬁg?‘?ﬁ“@%, ot her

beverage shipping, filing and drop tests and to maintain pmduct integrity. Use of a

supporting plastic also allows for 2 majority of the foil to by intimately attached to
25  both the polypropylene (PP) and high density polyethylene (HDPE) polymers used
to mold the inverted dome dispensing closure device components thereby reducing
the amount of foil particulates falling into the receiving vessel upon dispension.
Septum End Attachment
In some embodiments the inverted dome dispensing closure further
30  comprises a septum end attachment as exemplified in Figure 6. This separate
attachment is used to capture a foil type of an end plate seal. The septum end

attachment is configured in a manner to apply uneven pressure on the end plate to
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cont ai ners, cartons, canteens, stand-up pouches, cans, flasks, glass
bottles, and the |iKke. The type and form of one or nore ingredients of
the receiwOngives®sl is unlimted. Non-limting exenpl aPgTiuseom/oaf230

i ngredients of the receiving vessel 30 includes beverages, drinks,

infusions, |iquids, s3hpts reﬁ&i?é&e&s%rﬁ’é{'@e a%yofp%ﬁ%hea% We! | §1e '?;Q’%]zrhie%“ ng
exanpl es of the one or nore‘ingredients of *the recefvl hg vesgel™ificl ude
water, sports dtichitsnt weateralppicdwedentiabeice fragabe ddicathaburan aljes free ener gy

drinks. The receiving vessel may gl so contain excipients,. acidulants,

sweet eners, fl&VSFTH %g%ﬁﬁgﬁgﬁd“%o‘%¥ﬁﬁﬁmgﬁﬁnt °f Pw@é§$%F£?gﬁ?%Hbtion by
t he end-user otodigeedi eansmide dfidi@r ohophasiiFhdesds asd idilspepsagpiddanei n.
Materi al s | sone odi nents, .th terials of the inverted done

di spensi ng é|o§wﬁ@$8%9?cg§§?§“g§Fﬁé$FW?g%%ﬁ%F%%%%@ mﬁ?@ﬁ?ﬁéﬁﬁaﬁﬂﬁ“ethylene
materials or cearbindagiidtens safhieerdbice ki beaBwaNne GhdpiissdheThBérilat | S

pol ypropyl ene (PP) and/or. pol yethyl ene (PE) terials. Ip so enbodi nent s
the material iéag%ﬁpéﬁgﬁ%H%?W§§bﬁﬁV@ﬁﬁﬁ&%ﬁg’%gfﬁiﬁﬁmgﬂF%?ﬁg?ggﬁﬁﬁ@¢ials of
f1exi bl e natur@crare i:86e bal +ananRl Q¥RIb:bKEsslhatMBRhASERE ceihasipegrs and
others of a | ower nodulus sufficient to provide flexibility. TAVPER EVI DENT

AND PROTECTI VESTONPENERPS: end attachmient. s anot her aspect of the invention to
provide a Q@ingﬁgﬁwggeégkppensing cl osure device that indicates to the end
user whet her inadvertent dispension or 15tanpering with the product has
occurred and that pFen eeeising veipehway e miaconthingdesentenit. seschrlermaying e

di spensi on. |n!&é%ﬁﬁﬂﬁ@yﬁmﬁP@&k@Hﬁgkhﬂﬁ@da;&gﬁ&ﬁmﬁﬂ@%ﬁﬁu&QﬁEkkééﬁ&é i's
configured to indicate tanpering. The convex doie IS designed in such a
manner as to nofesyé appligaliony dlempyperacedrucsd frasv alist rinwioOr athconealred
act!var ed pos! b@Rbagk sbe nRARNRNANATELAN 1&AML I oHaR. LRS! foPn. The
done once activated, does not return to the pre-flexed position on its own
accord. Thé3r aditmhmhiingesioacin somenmmindanantd the réqvivérg edsal onedacbedtsati on of

the activated gopg ing%lg ded deS YL e dn L 0g, dé}”% LASEddkeR CRNGAYE

configuration reer ge er'ow The p?OXIﬁHP upper “edge of ?%e housing tube

sufficient to aebodinkmwthe receiving vessel is attached to a dispensing closure device of the
present invention at the point of use by an end user. In some embodiments the
receiving vessel has a pliable seal at the land of the vessel opening that can be

20 removed by an end user at point of use before attachuuent. The pliable seal at the
land of the vessel opening is used to maintain product integrity of the receiving
vessel. In other embodiments the receiving vessel has a removable screw cap or
such other removable top that once removed it is capable of attaching to the
dispensing closure devices.

25 Non-limiting exemplary receiving vessels include bottles, other beverage
containers, cartons, canteens, stand-up pouches, cans, flasks, glass bottles, and the
like.

The type and form of one or more ingredients of the receiving vessel is
unlimited. Non-limiting exemplary forms of ingredients of the receiving vessel

30 includes beverages, drinks, infusions, Hquids, shots, suspensions, syrups and
swills. Non-limiting examples of the one or more ingredients of the receiving

vessel include water, sports drinks, meal replacement beverages, diet beverages,
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25re-inversion. Inversion of the dome prior to the point of use is

i ndi cative of tanpering and/or premature dispension. Fold Anay Tab As seen
i n Fi gur e80201099998 sone enbodi ments there are a fol d aray/usaboous5280 uss
added to the convex donme to protect agai nst inadvertent activation and 30

di spension. The_fol d_away -attachnment ca to extend fromthe
hougl ng tube u%“’“%‘%}(c“ﬁ‘ He d6nms T & &t 6%8{: o‘ﬁm f’”“ ’ﬁ’é“@’fgrﬁ ?ffld‘ﬁ‘ﬁgs’cl osure
radi al skirt. FWeetMmﬂaM&xgaa:gemstah@abhknhg rRgads &irteaghmemtubgionts feusi ng
tube or the deckd of }t(h%\%g 0S ur; radlg skirt. In socﬂgx enbodi nents the
truss al so has "R BIE8k? BRAV AT EATHE a’&‘@ﬁt“étaéét PEEREWbhe and truss

bet ween the outMeterthiie and the truss. A broken break-away attachnment such
that it no lLonger c nnectsg;bhg1 undersi de of the truss to the outer dianeter

of the conveéx dome PhdPBat fshise MepBifergs isthe Byt rdene AsRpag s

provi ded betweepskbeiehictsse poMkIYWoalpkian angobibe &l thees) parrigsand the
convex done for ease of custoner use. The truss and break-away attachnent

are al so used tompraiathasd dpiens F%’ﬁ?‘fﬁ?’éﬁ‘ﬁtﬂ@ﬁ waieHYdr SPROPHeRE Pévent a

vacuum i s for magy/enpdiemaad (oF) hhRrigk oS EGnd ARbBnanY 88 S8k erial RS hipier t ed
done dlspen5|n% closure is activated by pressing on the truss 10 I'n a
¥

manner to fol ddftsitiwmalyetyisns iwp@on@t’t%ﬁ@ mpppsials if dleniplenintire sas plsabe t he
br eak- away ;gt t aghend hl@crtgcrhx%pﬁkﬂl:gc@éit{%tepé Hled - LEYIRGkADR RN LS eMdgs of the

donme toward the radial edge of the tube. The truss is configured to have

interfering engeyelediesibilityh the radial edge of the housing tube to prevent

the truss fromgmyd {}?{g}k SN RETH o pyay truss or tab as
EE D T

descri bed herel n nmay al so %e 2\5 Foged@?ﬁ' éﬂ/i}%rustum cone press part to

protect fromi nadveﬁtleﬁtthtaﬁ}vﬁat G%ﬁeamnﬂ@!s@emwdmaqblmm@d@mﬁismdﬂg or use

as an indi cat O{:iogs.[re LRNRE 't}i;a@gndicates to the end user whether inadvertent dispension or

1S  tampering with the product has occurred and that protects from accidental,

wS._

inadvertent or premature dispension.
Inverted Dome Configuration
The convex dome itself is configured to indicate tampering. The convex
dome is designed in such a manner as to not be readily re-inverted, or moved from
20 a concaved activated position back (o a convex armed and ready for use position.
The dome once activated, does not return to the pre-flexed position on its own
accord. The radial hinges act to maintain the inverted concave position of the
activated dome. Once it is inverted, the dome then in a concave configuration
resides below the proximal upper edge of the housing tube sufficient to not allow
25  re-inversion. Inversion of the dome prior to the point of use is indicative of
tampering and/or premature dispension,
Fold Away Tab
As seen in Figures 7-10, in some embodiments there are a fold away tab or
truss added to the convex dome to protect against inadvertent activation and
30 dispension. The fold away attachment can be configured to extend from the
housing tube to which the dome 1s attached or from the deck of the closure radial

skirt. The truss has an outboard hinged attachment to the housing tube or the deck
i6



Radial Rim As seen in Figures 4-6 and 11, in sonme enbodi nents, the convex
done can 20 be configured to have a surroundi ng structure around the done,
a standi nyoradv@boosi m to prevent inadvertent actuati onPCrAUSS@0®45230
enbodi ments the standing radial rimnmay be configured with one or nore

ports or openin to allow easier user access, qr to drain ter after

washi ng. In an8? %‘ée rC?Oesﬁ%5a¥¥ﬁle%fr%' {nhsém’setﬁghé)ﬁwnfﬁ%? g\mr‘iﬁ% }?a‘s“\g?)é%%"\?ﬁ’ﬁfl’ e. A
renovabl e st andim@meadicaleradi intfcuddniesndoanpbeisesm e pulet db@ad addihd rutenove t he
rimfromthe h i t o _provi de .easier cess to the convex dong far
actuation at p%iugf?&g‘f br "?Wﬁeﬁ%?}ﬁﬁmﬁ)?m@lﬁgm P GRS CRESET &ee“‘%ﬁgﬁlﬁt‘}?on by

t he elnd UE er isiei gkl Q@'&H@V&t@fdi&rﬁé‘t@f&fﬂ A€ covek @dinaﬁndi&agesaﬁatdmpér@ge?s herein
may al so be_enpl oyed to protect rust um cone s ed press part_ from
inadve_rtentJacf’?‘ng‘Fg’oﬁqé oo E‘B@%ﬁ@@ﬁwﬁﬁ“ ﬁisoi&t?_étw HFTAEn SR iR Lalfor  of
tanpering. 30 Preiahd e coMRk@Re for casdSf B8BMed dke FITULEBS shd biak-a009E
enbodi nents of the inverted press part dispensing closure further conprise

a renmovabl e pr STEERFHSTGRHEr sap B BRObe deme BeraiprEtatys Hyosiondnte e¥Riér si on of

the convex donmg yQfuube ikl bR CANEE hokiBaRe HBACAVELPOSI tion. The
protective overcap surrounds the press part [|eavi ng_ a space between the cap
[

and the press part Sichvetedtdomedispesmslesuicos edivatya by Sressing oplstiass i ve
overcap dogg nef,invert, the -ggg%. &bl SOFEm oJol'y e hi nge
connecting ?he p‘rig%ectrit\{;e over cdp to tﬁe. [ ﬁv rte%@%g%é ﬂf’égﬁ‘ (%%ﬁr%eﬁ%evi ce
al | owi ng r enovhiealpanay dtchmoiinedhts hyfgedigivoing. beThd thi pijer aday ottbndent t he

protective ove o%?de b O%Qi%} éc?ggio%'thghg)%.““ﬁiestﬂsé s 9&15%@%&%%%@ LRk (rj :’I the

housi ng. I n other I ment’s once the protective rcap I's reno

cannot be reat cemebevknt Avifiuthk redidl evigy olf dhaubmding dulree woprevanh ¢hepiress ot ve

overcap. The pull. %Qck%%{th@ﬁ&%@t ed can be indicative of tanpering if
0 0

renmoved prior 6 T'He poin uSe. Tanper Evident Skirt In sone

enbodi ment $5as showA fold skiagtmes &, talt iredettind hereinadisadlscs ke etiplbpes witf € angi bl e

tanper evident .(TE) skirt that interferingl ngages.w t h, t.he neck.of an
it hched 1 ecel TP EE Biest BhLORRE FohgtivoSRe A i bt BPBREL&f par
di spensi ng cl ogtstiect ahdifop ne Rhodicventf aidpeies. 1 s a pull tab that when pul |l ed

breaks the TE glé(%.rt .away fromits engagenent with the closure radial skirt.
I n anot her enb ‘W‘r‘éﬁf“‘, the TE skirt is attached by one or nore break away

tabs such that applagakh @nFighreadb\whst i 18 seid tpBLdiBerd) GeGhfsr@meagt al skirt
in a counter clock wise direction breaks the TE skirt away. A TE skirt that

is not in £htePf EPMgYeS60 SRR BIORRIINR ﬁtﬁwﬁﬁ%a%%ﬁx?idﬁ&@v%gﬁg%qm%%adﬁbi nt of

use i s indicatiNe i@hrel @TREIIVESnt J08ath OTH :8mbE iadimekls e SRMIRLHSEd W th
or without the depending tanper evident skirt band. MECHANI SM OF ACTI ON The

one or nore i ngFEBrEHE §ORIFEIVIthSNUY THE RIS OF CREHISr 1o BHloWHESIFOWST ng

access or fo drain water afier washing. In another embodiment, the standing radial
rim is removable. A removable standing radial rim further comprises a pull tab to
25  remove the rim from the housing to provide easier access to the convex dome for
actuation at point of use. Removal of the radial rim before actustion by the end
user is indicative of tampering. A radial rim as disclosed herein may also be
employed to protect a frustum cone shaped press part from inadvertent activation
and dispension of product and as an indicator of tampering.
30  Protective Overcap
As seen in Figores 12-15, some embodiments of the inverted press part

dispensing closure further comprise a removable protective overcap to protect
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25 tube are rel eased by applying a force against the press part. In sone
enbodi nents the end user presses the press part. An enbodi nent of the
mechani srwof20ac99998 is illustrated in Figures 16 througirCZAS200®4326MVeX
donme is pressed downwardly or inwardly until it inverts and renmains in a
now concaved conf.i%gur aévia‘g i,on dire ndi ng

n, .This ac tly acts .on the de

septum whi ch | Se4PY JRHYETE 1?‘@5’“’5118% é}ﬁ’p?@“‘}‘%%%ﬁ soépt%]%r%“ﬁ%\rﬁegmﬁ?e% gal | y
downwar d pr essicagatdicpoeitidn cak frovotctosehcfagtivaiselt peasipbit Gaving hlspate t he

di amet er of thﬁ housi{‘jﬁg toits actLvatrﬁd %ﬂ@ ii on bel‘kﬂw he di.sta%i end of
the housing. TRFECRB{RDA2EALD Hea HERS PR SUdh 8L 2p P B R 4615° 1828 pl at e
seal lining al hawdage bR@cN 8o molBverti 1RO 6EE. € Sohd ShdbedihRe:s dRge ichanber of
t he housi ng tube a path way out of the tube. The pathway out of the tube is
a spaced opéni HEEBEOPEFEng BE RIRRFHHE MAVEceh &hdicgnvatss fomerbisclseerdsvisf ea of

the distal basgn@finkNembeHSingGreeeRRintf @ tht"@par €& @fngt hExdbsinedt dase of
the septum 51 n another enbodinent as illustrated in él gure 3 (in the ready

or inactivat edPFUicHye oYHearde phemiiabelesum vt o (o oniter Higmsieg obthatheusdagal i n

sufficient foree duRrbiRRlpNaY bAe 8RduBlalR 8&Rlap is remobE ¥NQLREH be
enbodiment as illustrated in Figure 6 (in the ready or inactivated form,

t he septum act &eagthehedt Mypulrielomaehn e Bgmaye %e Braistive eyraapr Abe pid! ept um end
10 attach t j ) Fal P » J-NE ' f.f kel ef ceto

or eak. avy P he eRg of SR LRLink PR EaEuBicBhf £ Rk Ipgir) e o BECE 1 2 upped
end of the sepflamperitiident Jctinent retain the broken end plate seal. The

user -act uat ed di spesiig. JRaNR. Al LMEoRE 528l NENLLOR, NI WiASS: e Si ze

of the di spensing por one or nore ingredrents are di spensed.
The frangible tamper evident (TE) skirt that interferingly engages with the neck of an

attached receiving vessel to prevent removal of the inverted press part dispensing
15  closure. In one embodiment, there is a2 pull tab that when pulled breaks the TE
skirt away from its engagement with the closure radial skirt. In another
embodiment, the TE skirt is attached by one or more break away tabs such that
application of a twisting motion to the closure radial skirt in a counter clock wise
direction breaks the TE skirt away. A TE skirt that is not in inferfering
20 engagement with the receiving vessel at point of use is indicative of tampering.
The closure radial skirt can be used with or without the depending tamper evident
skirt band.
MECHANISM OF ACTION
The one or more ingredients stored inside the dose chamber of the housing
25  tube are released by applying a force against the press part. In some embodiments
the end user presses the press part. An embodiment of the mechanism of action is
illustrated in Figures 16 through 20. The convex dome is pressed downwardly or
inwardly until it inverts and remains in a now concaved configuration. This action
directly acts on the depending septum which is attached to the end cap. The
30 septum moves vertically downward pressing the end cap from its inactivated
position within the diameter of the housing to its activated position below the distal

end of the housing. This motion also causes the end cap to breach the end plate
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15 di scl osed user-actuated di spensing neans provide a spaced opening at the
distal end of the housing allow ng one or nore ingredients to exit the dose
chanber awo 2ba/p®pensed. This created spaced openi ng i PCrThS2a09pR861 Ng
port. The one or nore ingredients are able to flow directly fromthe dose
C.hanber. of thes&? ‘i’iﬁing%ﬂb&gn o «?%ﬁé g}:ﬁ%ﬁ%ﬁ' i@;gxe&%ﬁ@%m @I e %8.,@30}1%% &n&@t S, the
di spensing port 1s stbstantially the 20 Sane 1 n dianeter as the housing. In
sone enbodi nenhgysingebai ppkrsy vyt ploht thas Thnpaihesy sulbs therttheab bypiché ar ea of
the distal bas %c faﬁ/&%@ﬁ%ﬁ?&%ﬂ%@ﬁ%ﬁ#}@%ﬁ?&l gb@&t L gﬁﬁvg In‘eg QF tgg Id?s&a?gasg%§e of the
septum The iI'nverted press par I Spensing closure device1s a

one- pi ece si ngkhe hactinpekces|fontbr sreaef thodistDhastipithyscpatudose or supply of
product intQ a vessgl to which. 25 it jis. attached..The design is intuitive
to use and gnt ails %%lﬁ%?rte it “%ﬁéigf‘/“lﬁ%ﬁaée i® ‘igBV%a(ﬁ} t@ﬁéf:ag% TACHEFL s no
tw sting noti oforn@eatiededhon ack spenli digiharad platd @aigin ShfRwas fidde OG-
interfering extensjons,in the housing tube thereby avoiding or alleviating
pr oduct interfé\y@ﬁ@ﬁei}ﬁ?iﬁmﬁf‘i mode of operation for dispensing. The

di spensi ng cl osur e BfanbifbSenttddRidnt NI BEueERONE Aady aNidactidBedat eri al s
whi ch sinplifi gﬁs assenbly. It is constructed with fewer parts than_ other

cl osures on t h& R e¥PUBACH B IHEY 25B1E FEMErChESRD IR 81t BereP ST act ur e

and the compongmictmekt@clREMAABlcing BldOscll NisHiERnt R cAUTBHAL-a Ry HBLRI I Al S
used, the dispensing closures of this invention use | ess material to

tr :
i nprove manuf aBREr€2abi s PRF andoredatisbbedy it B repred| eof Ridkt seresiuepd
conponents of LRARLAEASARh thdBiSRhicRpRIeSOaSI NPl i fy assenbly and filing.
The dose chanmber is filled fromthe distal base of the housing with the
housi ng in an i nverTRespioasiuaedlispprringonwne pbibe Pivemt divention rapdriars ase of
the housing i SsiQ@@ﬂhQ&isﬁ_E%ein%gﬁn $8a e P¥neaR nfiRd ingéﬁienéﬁ&td{%%gy ahd achment

and/ or end plate seal. en distal end of the housing tube provides a

t arget for leasdisgioded|uspragivaivd dipsesinghmmdys iprotiidehe appcohapeengagidhe distal

sen - aut omat ed,_ fj ld.i [ j N} Sf 1.Q | atively
| ar ge target afrF&o%Ai&%]g?ﬁ%gta%gnﬁ%g38{%131\5{%%%3%&%%9%Oeéfgﬁ%aﬁg%g?%%?iailr;l(gex, fill
and sense the ps digensddi [Thiskastddepred oping\gasithe NEFHEDE pOF. DhSRENSIHNG A DOSE
|n anot her aspeet. 0fiLACO%SAN SRADFES AL SoIRhANMS Pk SHRRLVE A, T

di spensi ng a doSe or one Or nore |Ing edi ent ”°6r product’s co I'sing

provi di ng a di spensingssel. obusomedanibcianats, thedipreasan ot iy artbiaminly ahd

di spensi ng,the praduct 15 therefrom In sone enbodinments the dispensing

it st osur e2bie i Skielt pia P e e SRRy PGV ERLEPOR R Bt ner
enbodi ment s, aikactvIRnialnfthé Bea ke Gri ditihavesSht kb cicRpRRIhngGeebDdSUr €
device is requj rgd, Ln one enbodi ment there is a nethod for supplying
a dosage of ontedPahBiE of B§EEIBnts to another set of one or nore

i ngredi ents conpri SimyinkfedStefRsSpef disgadping Qi@ VdeticBds aNodeekt @xtkidone

di spensing closure having a housing, wherein the housing congrises a
septum a conveXCHERECTERE S OSHEP P 4PE € SHIPYY AiICHRENE Y8Ke I WyFiedi ent s
stored Wt n; i (dOkable@V Thdlbsin [SEREKE WudkARS ShtailAVIRIRAREN s 8En Of One
or nore ingredients and capable of receiving the one or nore ingredients
from the i nver¥edn @ehses er@rﬁ§$ A teisirg mation poededt foa disperyeHedingvienrt ed done

sleeves or other interfering extensions in the housing tube thereby avoiding or

alleviating product interference with the mode of operation for dispensing.
The dispensing closure of this invention minimizes components and
30  materials which simplifies assembly. It is constructed with fewer parts than other
closures on the market. Because there are fewer componenis to manufacture and

the components are manufactured to minimize the amount of materials used, the
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25 dispensing closure to the receiving vessel; and (d) dispensing by a user
actuate neans fromthe inverted done dispensing closure the one or nore

i ngredi erwe 20mit99Re recei ving vessel. In sone enbodi nelCs/ush@oioaizsé ng
further conprises an end cap. In other enbodi nents the housing further

conprises a Seﬁfsggﬂsﬁ'{édcl E&%CJ}% tinve‘?’xg&p u&nfggshﬁgteﬁg%gqhggﬁg rxu?aﬁ‘fa@w&eg a

met hod for supplying~ a dosage of one or nore ingredien to anot her set of
one or nore ingbdith end sedvoapmniisémmpntahamgrspsFofer qapopendy ioflithg peemetitnver t ed

press point di §FR%Q§(%nn‘gmcgﬁﬁgﬁ,ggg}g%%%gggﬂ%% a receiving vessel wherein the

inverted press poln |sﬁe nprises a housing having a press
poi nt, a septum anTbhndogpl dhmbaealfilledridnorie dstainese of tigr edsiaptudihsther ed

within; and.(b) dispensing fromthe inverted press pojnt,. dispensi cl osure
by user-act Uat 338“3 ’pﬁls‘”% ng’e%%‘fe)p%sﬁm%r% TN %’aﬁ%ﬁ?gmg rﬁ‘% d{S%L%gﬁc%f: @‘?ng
vessel . In 5 saomigibogkinmmbsyd balddtyinrgd tay, tdpahin e pnitiaest anl/@rddcap. I n
ot her enbodi mené? thf ?,ﬁusi ng..f r%%;ar‘ 50 rises a septumend attachnent.

I'n anot her enb8Hh¥At £hRPRYEsa Hdge forsmguEpt Wﬁé‘f%ad%fg%{ & 5%ne or
mor e i ngr edi entifidzGha Bk RIm SR twitf aueieatal andRERI-AAGHAEH 8IS cGdpREiLSIENg t he
steps of: (a) providi an. inverted press point dispensing closure attached
to a receivi ng%@“‘“’%@gﬁw\‘/ﬂ%r “?lfe?ﬁ?geiﬁ’%gﬁ?iaé%?t ﬁ?‘jé"é‘;sf‘-’i)@}tﬁ?at?ﬁ %Sﬁ‘é?l@?’ ng

cl osure conpri &Lgadiy106h%d, Milef A SERE 1R PrSRF fRGIURLL L HHveRENST ng neans and
dose chanber havLIﬁ_gOone or nore ingredients stored within; and (b)

di spensi ng fr oMEHEPRHTIPSFENERNG Ag8PRE di spensi ng cl osure by

user-actuated meansy B CasPEct B8 IALAGH QRS aleNk@bAE of 8ERIMENGr vessel .
In some enbodi nents the user-actuated di spensing nmeans 15 conprises a press

part and a sepfiP§sing asdnge ok MsOR MR tidgredienty OIS IUBESE SFRHEEHY neans

conprises a prggseRRE oloRrsS GRENMRAARL B CAPentibA é?{dheﬁgpeﬁm?g?%enﬁﬂaﬁtt he
user - act uat ed di spensi ng means conprises a press part, septumand septum

end at t achi@nt therafropne e feypel ewbpdimgate theadisprasion) dirslaniare clompe iispvipdl yi ng a
pressing for Cea@ﬁéaf]&ta | Q&iﬁ%@%ap% Bthe?%ﬁbdﬁﬂ&&:@%%ac%@&ddf%céiﬂﬁ e1sa
met hod for supplying a dosagé of one or nore Ingredients to anot her set of
one or nore ingesediteatispoempriosirngetitres stgepsl. of : (a) providing an inverted

press PoLNt di spensig, el aSHEEGARSN & Ao Bl N9 RILACEH LPoR 8681 VI 10

vessel wherein the Tnver press poin I'spen e conprises a
housi ng havi ngigrggicassio posthtr, scaoSept armorandyedmtenehpisap ehsagls, ofafall one or

T 2, 81 B Bl MBS0 0ed MBI Fo
inverted done Bispgnohipgisel Osdpien, by cavers @6ma Cint ab gld pan scal, hed @ne odr  nor e
o I R HSE oS ATE SISO TERL S L b R no
conprises a sepf & andoRtih@edBRNknd SREHOANPLESVERIAMPLE dr more ingredients
from the inverted dome dispensing closure; (¢} attaching the inverted dome
25  dispensing closure to the receiving vessel; and () dispensing by a user actuate
means from the inverted dome dispensing closure the one or more ingredients into
the receiving vessel. In some embodiments the housing further comprises an end
cap. In other embodimenis the housing further comprises a septum end
attachment.
30 In another embodiment there is a method for supplying a dosage of one or
more ingredients to another set of one or more ingredients comprising the steps of:
{(a} providing an inverted press point dispensing closure attached to 2 receiving
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The POWr ERCAP(r) in one formconprises: a housing and a closure radial 21
skirt; the housing conprising a dose chanber and a user-actuated neans for
di spensi nyoana/p99ror e product and an end pl ate seal ; tReTOSeItACI2B@t ed

nmeans conprising a convex done, septum and end cap; the convex done further

compr1 51 ng a ot anee et ROE ikl pleREofRF S8 Cloflap HiibtivA Bt e ang
vitam ns that dlawnge ;u’sgcbdm g rgdate, fupet pieieadeaibemebmgesmraemgﬁﬂ&hﬁsi ve to
the conditi ons ten L{%dnill zed t uf act ure and. tore sucg)é roduct s

(i e heat 17 gReed yilbiaghd BOPS g e PR FRPEnE sy age 10
t echnol ogy thatbyemﬂnqnmteécﬁeanm@n&&ﬁle @amm gfdicRid Ghto SRdrecdiainp OLssyll tHh a
friction fit seal can be e o, di spense stored naterlals into
liquid to c%eatsg g *fr{ail?f’gf”f‘%%lmﬂog\%eg et{’é}fert URiSER 4Bf e §aP-This peri nent

i nvestigated t@ﬁxb@&lhﬂeﬁﬁsﬁx&faui;ﬁkgﬁm%ﬁéds)a sEieh REd GhaQBMER. tO retain the
chem cal integrity of vitamn corbic aci d%%and caffeine as conpared to

subj ecting those nulft3ueoHEs 3"5‘%"4“]’?@“ ‘H"S"‘ BAErhobivE SERRbIeH? derehet oo |

beverage manuf agdéinghiend 16 bk ksl of Shd ™ Adik @a{greaﬁéﬂ&tc%hif@hﬁgg kRQws grantities
of both vitamn C and caffeine, was djstributed anong four experinental

conditions: 1) (WiRAVIADEHE PORERENSE PPint ERBBIE Aisutst BieekedyiPthaeiviagt achnent

to a bottlap 2)edbt Rhdleihge B gﬂr%mﬁ‘&h@ %m%@ﬂsxﬁ& QRb& sfeb'l | doubiby €aded
onto a standard formthreaded bottle Til wat er ; di spensed 20

into a water véﬁmﬁe&r%a usercicigtc riispepsi et otod] dese ghambey h@mwﬁ@é@ into a
wat er vol ure, éd%n%%ré@mﬁ& g}n@ﬁ%%sge&%ﬁ% é&&@%ﬁi% &%&tbo“' e.

Each of the test safpl es was stored I n ven at 3
peri odi ¢ i nt er disperising Pesret by ugeepithaied oxansethe opalot ewrd mgmdtfﬂhel intosthor age

condi tions andre%gﬁ'kr{é% geibyixp % %e gm@ﬁr@?&ﬂc&;elx%fg%éc%a%&r 8{3%21 q an%@coupl ed

to photodi ode array a tectors to erm ne y of
vitamin C ahd cafifmicne m%aréne@dmsmh Iimpmf:mmméiwmme uegreatesd at t he

end of the 30 eriLnen fei d tr b|||t under al |
experi nment al cgﬁémﬁﬁgn%%ﬁgﬁ (%Oénr%ggéscg l}’ %? \Ag)%nge%gn (% r%h St or age
experi nent al cemtedimons .mﬂm@tmmmtzsnwnm mbﬁﬁsasedpfémrpavu tapminn C when

m xed with water exppsed. to hat fill , caonditions and also in 30 extended
i qui d St or age 1 (HETE HbAAFIPPL, dihs8F SEPURent YSRRLRE B SHEPERS cal
stability of vaﬁlﬂﬁng\a Crenass Phlapsied ashrasblhe M x was kept dry stor ed in

P(N\ERCAP(ré éxple oratt ched to ter ille bot(tgl :
results ?ﬁ)nst ra TWEEOQFH‘?W efea‘s\?é?? FF‘E}? Eﬁé’r?f §IHF§’ degr aded
in solution, cammsfegmeﬁ@m Shotar kdier Qzﬁe)/orfrﬁkfrmn%ﬂ:ﬂ%ﬂmlcﬁm§ﬂﬁh§ﬁ1%%ﬁpi ox:
tenperature stress cgonditjons (37C)., K EXAMPLE
?p’row ing an mverted press point dispensing closure capable of being attached
to a receiving vessel wherein the inverted press point dispensing closure comprises
a housing having a press point, a septum, and, an end plate seal, and one or more
25  ingredients stored within; (b) attaching the inverted press point dispensing closure
to the receiving vessel, and {(¢) dispensing from the inverted dome dispensing
closure by a user-actuated means the one or more ingredients into the receiving
vessel. In some embodiments the housing further comprises an end cap. In other
embodiments the housing further comprises a septum end attachment.
30 EXAMPLES
EXAMPLE 1

The POWERCAP® in one form comprises: a housing and a closure radial
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5The di spensing closure of the present invention is useful for the creation
of alternative fr.)/ mor variants of existing brand beverages. Such

vari ant s woehude9®y non-1imting exanpl es conveni ence f@cwaS2aw0a¥B0 f or ns,
dehydrated forns requiring only the addition of water, variants with an

ext ended shel fthf Che E%{%g{ éé‘{rgp&s’%‘%% idfm C}%H‘%ivggngp‘téﬁ% W, t h ttr| b tes of

freshness, efficaty
Anot her errbodl ﬁepemsm:g dnlaesrdﬁ«ﬂp@miungamﬂ aseidepldie \sege t}mfustzﬂ:lzemmedsmmm

invention is the dispensing closure devic rketed and sol.d s ately and
unat t ached froﬁ?@??%@%lvﬁﬂiﬁﬁé%g%1g gﬁﬁéﬁﬁtﬁl Sﬁ%ﬂg ﬁpﬁﬁ§h@ﬂ“$§§%ﬁﬁt Thi s
15 has benef i t Sompridige rstanging th@ipi AG; CRSEISsURY raNDi Gtirh Gurabi b@hmu%%t S

associ at ed gﬁth shigg%gﬁ wat er or other |iquids while also providing
attributes SucHHE #¥&s, convenience, efficacy, potency, consistency,

for exanple. EﬁmmgﬁzAnot her enbodi ment of the di spensing closure device

of the present i nvention is a stor age and delivery systemfor
i ngredi ents that exIPﬁaB‘i putdenghind ifpming Shag p0 erujed g sepalt ipatigpd beveREcRnges

when exposed t greVihdiiveOlo 188 B&Iditondl Ao ftdNORIhbd M B ERNAIRAE SR suslich
i ngredients include disodin (poor sol ubili té and stability over time in

water), probi oPfog¥cl Sokeasight waiere TRdIYERBESBE dosingatostre st PORREE CoQLO
(poor stabihit e ﬁtf&%@%a&bﬂah b&&ec@‘(x%%edﬁén@qn af eﬁ@ﬁ&e@@a&é&zrmﬁtz@n fit

Anot her enbodi nment di spensing closure device of the present
invention is as drahgen éﬁd@%équ\/@r (israpaq éﬁ@feﬁomaﬁﬁfiﬁaﬁ@f@v@w%ﬁﬁbp@@iﬁl ®n

bever age conpr m@&agw@ﬁg@aﬁh@ﬁ&% lof GQI nﬁnsoéxggi:ﬁrgirﬁlzms fel ,m@a{s@i{@ be D

vitam ns, and/or caffeine(and other ener lents and/ o
el ectrol ytes i REHEWEERIP é@simﬁﬁsﬂémﬁbr%n Herchaiidal fritegwitr Phyitangndet en| ng,

aci dul ants, ang‘{s&frbﬂgoalcgf ' g &@%ﬁ% Sas %MD&E{O TSRO NE oS RO AERL £ the

di spensi ng cl osure devi e of t
15 conditions typical of hot fill beverage manufacturing. A standard formulation,

containing known guantities of both vitamin C and caffeine, was distributed among
four experimental conditions: 1) within the POWERCAP® chamber and stored
without attachment {o a bottle; 2) within the POWERCAP® chamber and stored
fully threaded onto a standard form threaded bottle filled with water; 3} dispensed
20 into a water volume and stored in a capped bottle; and 4) dispensed into a water
volume, heated to 80°C for 30 minutes, and stored in a capped botile. Each of the
test samples was stored in an oven at 37°C for 30 days. At periodic interim time
points, replicates were pulled from their storage conditions and evaluated by high
performance liquid chromatography coupled io photodiode array and mass
25  detectors to determine the quantity of vitamin C and caffeine retained in sach.
This process was repeated at the end of the 30 day experiment. Caffeine displayed
strong stability under all experimental conditions. Vitamin C stability wasg
dependant on the storage experimental conditions. Steep degradation was observed
for vitamin C when mixed with water and exposed 1o hot fill condifions and also in
30  extended liquid storage without hot fill temperatures. However excellent chemical
stability of vitamin C was obtained when the mix was kept dry stored in
POWERCAP®, off the bottle or attached to a water filled bottle. Our results
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invention is storage and delivery systemto create a fiber enhanced water
using either soluble or insoluble fibers (i.e. arabinogal actan,

ar abi noxywero112m9e096t her s) i ndependently or in conbi nati @aTRiSR1003280

i ngredients, flavoring, sweetening, acidulants, and/or coloring agents.

EXAMPLE 8 Anot g0 fRdh IR il o 1161 30EAS108 SLOSHERAPY SR8 Lie
present inventionisastorageanddel ve ysys?e OCT 84t 65 une sup%or?l ng
bever age usi ng sy ciblt ircthei drddpmndent |if sWjecied oominbaratireostreat tbndidaer

i ngredi ents, fl(%xgggi ng, sweetening, acidulants, and/or coloring agents. 10
EXAMPLE 9 Anot'her enbodi nent of the dispensing closure device of the
present invent EGMMBLRA3St orage and delivery systemto create 'beauty from

wi t hi n beverages usi ingr.edi ents at _can.provide anti-aging benefits by
i ngestion of them \Mr?%fhﬁfmg%g IPBaY 84S BTFETY 'e?tf?&éi)gﬁgéﬁ?rltge%" A4oR of

conbi nati on w khlergiithe fokn@reahan bbexiskb hayabeNgages WeaiheRngs idkiidyy ant s,
and/ or col ori ng agen_ts. EXANMPLE 10 Anot her enbodi ment of the

di spensi ng cl oBPFETHER E¥ATERIes (FANYSREEEN oty VL o adebydrisd o formy
delivery systemduBinglofBtiBe &ldaldhS Rutek ivhiafs PEY &I 8888ed HeU8k Rebepef it

areas such as recovery, stam na, strength, nuscle building, etc. 20

I ngredi ents t h&t™Easp 'é“ﬁ{‘ﬁsl"l"?béﬁrfwss‘%cfﬁs e @) (MOWHFA Y8y ¢8R4I n ami no
aci ds, L-capni tédi®eene¥ €atine, glutam ne, proteins, hydrol yzed proteins,
free am no acids, and other such ingredients independently or in

conbi nati on wi EF2{Me4i ngredients, flavoring, sweetening, acidulants,

and/ or col oring agephsne B Sihae dMUENELQRRAIRERNAGRCES BRpdelny
connection with the disclosed 25 enbodinents, it 1's not i nt ended to |init
the scope of tHeeRtippert ithh diepensieg priesurec diewiee foamketsét adoseld, stpatatedn t he
caui val ont s, as ey EARER b ERHEN R SRl BLN R oW Rl oGt PR Jenti on
as definedlby hiscbeapie ndewcttaipping AMBATY 2SoiGinglsVEDnE Sosts associated with
shipping water or other liquids while also providing attributes such as freshness,
convenience, efficacy, potency, consistency, for example.
EXAMPLE 5
Another embodiment of the dispensing closure device of the present
20 invention s a storage and delivery system for ingredients that exhibit stability,
solubility, and efficacy challenges when exposed to water or other liguids. Non-
limiting examples of such ingredients include Glisodin (poor solubility and
stability over time in water), probiotics (poor shelf life when exposed to water
activity, CoQQ10 {poor stability and solubility over time in water),
25 EXAMPLEGS
Another embodiment of the dispensing closure device of the present
invention is a storage and delivery system for a hangover protection beverage
comprising ghucarate other forms of glucaric acid, and/or b vitamins, and/or
caffeine (and other energy drink ingredients), and/or electrolytes independently or
30 in combination with flavoring, sweetening, acidulants, and/or coloring agents.

EXAMPLE 7

Another embodiment of the dispensing closure device of the present
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A cl osure device for point-of-use dosing conprising: a. an inverted press
part dispensing closure having a housing; b. the housing having a septum a
press parwQandgesend plate seal; c. a receiving vesseCTAiSt@oleir3a o t he
inverted press part dispensi ng closure; and d. a user-actuated neans for

di SpenSi ng fr Orf%ﬂ}egg z{rﬁvs%é% rﬁr &:?;%er&as&iwg tg %?cg’?a Q rl € gnc%d Iwr;ztcc? uts{ﬂ

receiving vesse ice o mhere|n e housi ng conpfi ses a
proxi mal top, &uhhrssbhﬂbiebasmcﬂmide $ibele (umlakmm@d&:sde\akabmo@ﬂamlaai:im&%ra}herei n
the press part . s the f ousing. .4. The device of
cl'ai 5 whor ef iCCREERE ot i sP MR omiR s el S i oris VB

housi ng. 5. Thecidelunigandbr cliaing azesbier ein the housing is tubular in shape.

6. The devi ce M@@ wherein the housing further conprises a dose
chanber cap abl ing one or nore ingredients. 7. The device of claim

| wherein the pressapahtr bsbeipadl of afc fieeking deun: don&avedhc prkégur ation
when force is rgplled 8. The device o h‘%; m| wherein the press part
further conpri &89P%| ufal Pt y *BF28Ri ngB neABEFY atYHR8 ufber “FHAi aPedge of

the dose Cham%ﬁmu@@ﬁnpﬁémﬁ@ﬁ@cﬂgé‘g@ingt prbﬁl@ﬁd&pﬂﬁépeﬁ@éﬁﬂ'}“ oreR0&indibg septum
or conbi nations _thereo 9. The device of claiml| wherein the press part
further conpri $8% ogie msredirgiselltvatngsvestaEng, srdulapis #pd/er iR ags s or

conbi nati ong t psre9bLE o

Another embodiment of the dispensing closure device of the present
invention is 8 storage and delivery system to create ‘beauty from within' beverages
using ingredients that can provide anti-aging benefits by ingestion of them within
the created beverage independently or in combination with other ingredients,

15 flavoring, sweetening, acidulanis, and/or coloring agents.
EXAMPLE 10

Another embodiment of the dispensing closure device of the present
invention is a storage and delivery system fo create sporfs nuirition beverages
targeting benefit areas such as recovery, stamina, strength, muscle building, etc.

20  Ingredients that can be utilized for such benefits are branched chain amino acids,
L-carnitine, creatine, glutamine, proteins, hydrolyzed proteins, free amino acids,
and other such ingredients independently or in combination with other ingredients,
flavoring, sweetening, acidulants, and/or coloring agents.

While the invention has been described in commection with the disclosed

25  embodiments, it is not intended to limit the scope of the invention to the particular
form set forth, but on the contrary, it is intended to cover such aliernatives,
modifications, and equivalents as may be included within the spirit and scope of

the invention as defined by the appended claims.
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WO 2011/ 099995PCT/ US2010/ 045230 10. The device of claiml wherein the press
part conprises a convex donme or a frustumcone. 11. The device of claim?2
wher ei n twe 28gpmysdepends fromthe apex of the convex @owastawauit3a he base
of the housing. 12. The device of claim1 wherein the septum maintains

axi al alignmegt. yw.thin the housing. 13. The device of claim1l wherein the
housi ng furt her—comprirses~arr™=end cap in mati ng engagenent with the base of
t he septum 1/%. Thﬁc?%}{ge erein the end cap is in

: : & igf 0%%3&%%1%&&% }xﬁ@sm compriging: .
interfering engagenent W Ef%e PANeT - dl arvet ar tof £he housi ng. 15. The

device of claim1l wherein the segtumﬁ{.urther conmprises.a septum end
attachment of a refluceddFERE? BE TG A PREMERGPTAR " BE ARRYHE of t he housi ng
attached to the distal &gng of %hg septum and havi ng one or nore radial
beads. 16. The devPce Jf® CTEI& TS FEMT-RRESB RY BRAERYPRt ¥ahpri ses a
foil liner. 17. The device.af claim 1g %Sﬂej nthe foil |.iner is supported
across its face by®pl adt T PHYGIE! 24ashe HEVATCE PEFS R TR Wherei n the
recei ving vessel cqntains, another set of one or nore ingredients. 19. The
devi ce of claim 17°M#&Fé% the receiving vessel is sealed by a plug seal.
20. The device of claim 18 wherein the receiving vessel is a bottle. 21.
The device of claith 1 Viipeichadeaps Lo digearaiae femfhe 1ysrtedingsseR¥t ng one or
nore ingredients conprises applying a force to the press part causing it to
invert and renai n §ifpeasieppleaveinkoht reguvaeivenel 22. The device of claim1

wherein the inverted c{)r ess part dispensing closure ] _
2. The device of claim 2 wherein the housing comprises a proximal top, a distal

base and side walls.

3. The device of claim 2 wherein the press part comprises the proximal top of
the housing.

4. The device of claim 2 wherein the end plate seal comprises the distal base of
the housing.

5. The device of claim 2 wherein the housing is tubular in shape.

5. The device of claim 1 wherein the housing further comprises a dose chamber

capable of storing one or more ingredients.

7. The device of claim | wherein the press part is capable of flexing to a
concaved configuration when force is applied.

g. The device of claim 1 wherein the press part further comprises a plorality of
hinge members at the upper radial edge of the dose chamber, one or more
hinge at the upper radial edge of the septum, or combinations thereof.

9. The device of claim 1 wherein the press part further comprises one or more

radial ribs, ome or more axial ribs or combinations thereof

25



further conprises a closure radial skirt attached to the outer dianeter of
the housing of the inverted press part dispensing closure, in axial
al i gnnentwei2otv/wb®shousi ng and having a greater outer diPpamaiSer10oiia0t he
housi ng, a proxi mal deck, and distal radial edge. 23. The device of claim
22 wherein the closure radial skirt further conprises threads on its inner
di ameter for &t achiaryvice of Hany babsigindhp Riess part comppriseaheongey e ¢ cl ai m 22
wherein the closure radial skirt further conprises finger recesses on the
outer diameter. 25frusfecesvi ce of claim 22 further conprising a tanper
evident skirt attached to the distal radial edge of the closure radial
skirt by a bréhk- aWesdesice attimend whergin tirnsepedepende fropd thy sisek ofliér ei n t he
inverted press part dispensing closure further conprises a fold away truss
straddl i ng t he conseaxexdémee ipwardriks/fave of thabweingent user actuati on means of
di spensing. 27. The device of claim 26 wherein the fold away truss folds
out of the way2.pi vt degicont ¢igior hivhgeld trewbemanunne exigdligonehevibint er
di aneter of the housing. 28. The device of claim26 wherein the fold away
truss has an innertheddisug. such that when tab is in a folded position the
tab interferes with the outer dianeter of the housing. 29. The device of
cl ai m 26 wher &i.n the declcd ofwiay: t whesinhishaasibg éadheconapriatstaachdenptio connect i ng
t he underside of the truss to the distal edge of the convex done.

mating engagement with the base of the septum.

14. The device of claim 13 wherein the end cap is in interfering engagement
with the imner diameter of the housing.

15.  The device of claim | wherein the septum further comprises a septum end
attachment of a reduced diameter from the internal diameter of the housing
attached to the distal end of the septum and having one or more radial beads.

16.  The device of claim 1 wherein the end plate seal comprises a foil liner.

17.  The device of claim 16 wherein the foil liner is supported across its face by
plastic lining.

i8. The device of claim 6 wherein the receiving vessel contains another set of

one or more ingredients.

19.  The device of claim 17 wherein the receiving vessel is sealed by a plug seal.
20.  The device of claim 18 wherein the receiving vessel is a boitle.
21.  The device of claim 1 wherein a user-actuated means for dispensing one or

more ingredients comprises applying a force to the press part causing it to
invert and remain in a concave configuration.

22.  The device of claim 1 wherein the inverted press part dispensing closure
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30. The device of claim 27 wherein the break-away attachnent connects at

t he apex of the convex donme. WO 2011/099995PCT/ US2010/ 045230 31. The devi ce
of cl ai mwowhewmpest he i nverted press part di spensing clPosarseousi2ier
conprises a renovabl e protective overcap. 32. The device of claim 31 wherein

the renovabl e protechive overcap. | n tqQ.the devi.ce b hi nge
L tachment. 53" he f SaYREE Rkt S ARIRE f0A 1€ oELAS St |

housi ng. and. ext endl B SEANERE B Fal PRIt T e A eSS 054, The

device of claim 33 wherein the .standi radj.al rimc rises a pull tab to

renove the standi n§erR2E 27 B%f"g"reégg@ftﬁ at‘%‘ﬁe.”%.tﬁq%“ﬁ’f}%rat%ﬁgw ss part

storage and di spensi ng cl osyre, deyi ce conprising: a. a housing

wherein the housi ngecgb‘??ﬁrq”%ag?dégﬁg%ss point at the proximal top, an end

pl ate seal at _the djstal base, septumin axial alj nt within the

housi ng depen&%*ng %F% ‘?Oﬁé’?ﬁlﬁ@%g%wﬁ%ﬁ‘@tm?ﬁ&? fﬁ‘%ﬂﬁé%@ﬁ%ﬁﬁ“ﬁ’ﬁ@“ﬁ%se of the

housi ng, an end cap in mating engag?g{?nt wi.th the base of the septum and a
4

in
dose chanber capabﬁ‘é‘*aé? O RO TG 1 fredaresnitgvesighd b. a

closure radial skirt attached to the outer dianeter of the housing, in
24.  The device of claim 22 wherein the closure radial skirt further comprises

finger recesses on the outer diameter.

25.  The device of claim 22 further comprising a tamper evident skirt attached to
the distal radial edge of the closure radial skirt by a break-away attachment.

26.  The device of claim 1 wherein the inverted press part dispensing closure
further comprises a fold away truss straddiing the convex dome to prevent
madvertent user actuation means of dispensing.

27.  The device of claim 26 wherein the fold away truss folds out of the way
pivoting on two hinged members connected to the outer diameter of the
housing.

28.  The device of claim 26 wherein the fold away truss has an inner radius such
that when tab is in a folded position the tab interferes with the outer diameter
of the housing.

29.  The device of claim 26 wherein the fold away truss has a break-away
attachment connecting the underside of the truss to the distal edge of the
convex dome.

30.  The device of claim 27 wherein the break-away attachment connects at the

apex of the convex dome.
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axial alignment with the housing, having a greater outer dianeter than the
housi ng, and capable of attaching to a receiving vessel for dispensing one
or nore iwgredimpst herein. 36. An inverted press part sPOTAe01a0d5230

di spensi ng cl osure device conpri sing: a.a housing wherein the housing
conprises a press point at the proximal top, an end plate seal at the

di stal base, al-septhedeivise akilaitm hivheypimthe invoried prese et cﬁ@@sﬂmﬁfﬂ@é@endi ng from
t he apex of the press point toward the base of the housing, a septum end
attachment of a retdbadonprsesermdvabmptdietivneeresrl di ameter of the housing
attached to the distal end of the septum and having one or nore radial
beads, and a #se Tiealktber cbdpabllevisheis thenrémeyablerdectimoperéapgy edi ent's; and
b. a closure radial skirt attached to the outer dianeter of the housing, in
axi al alignnent widdandcked thuskenigs bhabinpgatacigneat er outer dianeter than the
housi ng, and capable of attaching to a receiving vessel for dispensing one
or nore ingrefl.entThehieree of clddh Pwbdran dgenengd giesqpensiipgnadigodesne devi ce
conpri si ng: a. a housing conprising a dose chanber and a

user - act uat ed nean@rih@rcotibge nsiandinpndiadbrimntched Rghe bl ahd axtehding b. a
closure radial skirt attached to outer diameter of the housing in axial

al i gnment wi t h t hebehonSthe groxal enpbofahgdodasedon@ut er di ameter then the
housi ng, and capable of attaching to a receiving vessel for dispensing one

or nore i ngregd.entTHehRYiRE Bf cldfh IBhehesdiN R GRNAAE radiab BONSHAYs@la@alita devi ce of
claim 37 wherein the user- actuated neans for dispensing conprises a press

point, a septum ap :@hsleGRsAthetaiRlb&osahatiodd. The storage and
di spensi ng cl osure device of claim 37 wherein the user- actuated neans for

di spensi ng ComPri SRS ReMdgess PRk RbrapfaCpdilinAlSARIM40LE Bshy@ishac hment  and
end plate seal. 40.A nethod for supplying a dosage of one or nore
ingredients to anof her ,3@h:ifRf wherein the housing comprises a press point at the
proximal iop, an end plate seal at the distal base, a septum in axial alignment within
the housing depending from the apex of the convex dome toward the base of the
housing, an end cap in mating engagement with the base of the septum, and a dose
chamber capable of storing one or more ingredients; and
b. a closure radial skirt attached to the outer diameter of the housing, in
axial alignment with the housing, having a greater outer diameter than the housing,
and capable of attaching to a receiving vessel for dispensing one or more ingredient
therein.
36.  Aninverted press part storage and dispensing closure device comprising:
3. a housing wherein the housing comprises a press point at the
proximal top, an end plate seal at the distal base, a septum in axial alignment within

the housing depending from the apex of the press point toward the base of the

housing, a septum end attachment of a reduced diameter from the nternal diameter
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one or nore ingredients conprising the steps of: a.providing an inverted
done di spensi ng cl osure having a housing, wherein the housing conprises a
septum awoanuerIsne, an end plate seal, and one or nDPETIUSQIIOMITAE S
stored within; WD 2011/ 099995PCT/ US2010/ 045230 b. providing a
recei ving vessel having another set of one or nore_ ingredients and capable
of receiving théebmeingatiagicd o heydist et o tersspimmad bpsies eedr gsHer2dik pensi ng
cl osure; c. attaching the inverted done di spensing closure to the
recei vi ng vesbedds. aadd dasetihepbersipaglany sipripg ene g aruraingebdisaianandf r om t he
inverted dome dispensing closure the one or nore ingredients into the
recei ving vessel &1. Treclomrdredialgkirtdttarind40 thalveiceiinmelaeclibukduaiggfiar t her
conprises an end cap or a septumend attachnent. 42, A nethod for supplying
a dosage of onmdalglignoed wWithighediveing.davos agoeive putsedianfterdhan the honsing,
i ngredients conprising the steps of: a. providing an inverted press
poi nt di spensemicapkids of dtaghingwhladedi ongmvasest &ir dispepsingose br mbre ringretidnh e
inverted press point dispensing closure conprises a housing having a press
poi nt, a septtmyeimn end plate seal, and one or nore ingredients stored
wi t hin; and b. dispensing fromthe inverted press point dispensing
cl osure by us8r.- achuateg add spgmsing glosmrads/idehemptigng@r nore ingredients into
t he receiving vessel

a. 8 housing comprising a dose chamber and a user-actuated means for

dispensing one or more ingredients; and
b. a closure radial skirt attached to outer diameter of the housing in axial

alignment with the housing, having a greater outer diameter then the bousing, and

capable of attaching to a receiving vessel for dispensing one or more ingredient
therein.

38.  The storage and dispensing closure device of claim 37 wherein the user-
actuated means for dispensing comprises a press point, a septum, an end cap
and end plate seal.

39.  The storage and dispensing closure device of claim 37 wherein the user-
actuated means for dispensing comprises a press point, a septurm, a sephum
end attachment and end plate seal.

40. A method for supplying a dosage of one or more mgredients to another set of
one or more ingredients comprising the steps of:

a. providing an inverted dome dispensing closure having a housing,
wherein the housing comprises a septum, a convex dome, an end plate seal, and one

or more ingredients stored within;



43. The nethod of claim42 wherein the housing further conprises an end cap
or a septumend attachnment. 44. The nethod of claim42 wherein the inverted
press poiwO 2di1g9e49si ng cl osure further conprises a cl osece/usadioals2skirt for
attachnment of the inverted dome dispensing closure to the receiving vessel.
45. The nethod of claim42 wherein the receiving vessel having another set
of one or nore ingPedi HPEHNE 2EegHHIS Tl REEIRUPRY FHYE 87 BPnor e
ingredients fromthe inverted dome dispensing closure. 46. The net hod of

cl ai m 42 wher @Feding P sapblef srecivinedy FRrERORT BEEdcs fowhydHgtednd a
frustum cone. 47. A nethod for supplying a dosage of one or nore ingredients
to anot her sefiodf IEPESHE ClPB¥E i ngredi ents conprising the steps of

a, providing an inverted press point dispensing closure attached to a

recei ving vessel wher eidttagtieg fpwetetdoprebpopmalosiedp dwspargind osur e
conprises a housing having a press point, a septum an end cap, and one or
more i ngredi emtselsamwred within; and b. di spensing fromthe inverted press

poi nt di spensi ng cl osure by user-
d. dispensing by a user-actuated means from the inverted dome

dispensing closure the one or more ingredients into the receiving vessel.

41, The method of claim 40 wherein the housing further comprises an end cap or
a septum end attachment,
42. A method for supplying a dosage of one or more ingredients to another set of

one or more ingredients comprising the steps of:

a. providing an inverted press point dispensing closure attached to a
receiving vessel wherein the inverted press point dispensing closure comprises a
housing having a press point, a septum, an end plate seal, and one or more
ingredients stored within; and

b, dispensing from the inverted press point dispensing closure by user-
actuated dispensing means the one or more ingredients into the receiving vessel.
43.  The method of claim 42 wherein the housing further comprises an end cap or

a septum end attachment,

44.  The method of claim 42 wherein the inverted press point dispensing closure
further comprises a closure radial skirt for attachment of the inverted dome
dispensing closure to the receiving vessel

45,  The method of claim 42 wherein the receiving vessel having another set of

one or more ingredients is capable of receiving the one or more ingredients
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actuated di spensing neans the one or nore ingredients into the receiving
vessel . 48. The nethod of claim42 wherein the housing further conprises an
end cap swal20114®99%5nmet hod for supplying a dosage of onePoOT/useo1e/043230 edi ent s
to anot her set of one or nore ingredients conprising the steps of: a.
providing an inverted press point dispensing closure capable of being
attached to a receﬁ@@ﬁ%ﬁW@@@é@ﬂmﬁéﬁﬁﬂﬁm€ﬁ®ﬁﬁﬁverted press point di spensing
cl osure conprises a housing having a dose chanber havi ng one or nore
i ngredi ents stér edTid mithed efdhing 43sdieree the sreetipaditdpetnsted gromemsmeveronpri sing a
press point and a septum b. attaching the inverted press point
di spensi ng cl osur edarer s frusbwi sinpg vessel ; and c. dispensing from
the inverted done di spensing closure by a user-actuated neans the one or
nmor e i ngredi eATs i Ateethdddor sipplyvignglosaas sbdne BMoThiegrdehiotb fothet st af 49
wherein the user-actuated di spensing neans further conprises an end cap or
sept um end at t achnewtor nBThigredichs dompricdgthestdis okher ei n t he housing further
conprises an end plate seal

a. providing an inverted press point dispensing closure attached to a

receiving vessel wherein the inverted press point dispensing closure comprises a
housing having a press point, 8 septum, an end cap, and one or more ingredients
stored within; and

b. dispensing from the inverted press point dispensing closure by user-

actuated dispensing means the one or more ingredients into the receiving vessel.

48.  The method of claim 42 wherein the housing further comprises an end cap
seal.
49. A method for supplying a dosage of one or more ingredients to another set of

one of more ingredients comprising the steps of!

a. providing an inverted press point dispensing closure capable of being
attached 1o a receiving vessel wherein the inverted press point dispensing closure
comprises a housing having a dose chamber having one or more ingredients stored

within and 8 user-actuated dispensing means comprising a press peint and a septum;

b. attaching the inverted press point dispensing closure to the receiving
vessel; and
c. dispensing from the inverted dome dispensing closure by a user-

actuated means the one or more ingredients into the receiving vessel.

50.  The method of claim 49 wherein the user-aciuated dispensing means further
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comprises an end cap or septum end attachment.
§1. The method of claim 50 wherein the housing further comprises an end plate

seal,
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