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storage and delivery of nutritional conpositions and

other fluids are described. BACKGROUND [002] The

delivery of nutritional conpositions to aninmals, such

INTEGRATEDSTORAGE AND IDELIVERY SYSTEMSBOR NUTRITIONAL

other forns of nutrcoMmpOsSItIONSCf critical
i nportance. For exanple, feeding tubes that deposit

food directly into the gastrointestinal tract at a
poi nt bel ow the nouth are often used to sustain life
while a patient is unablnﬁl ﬂ? refuses, to take food
orally. Feeding tubes a BtRer  artificial del i very
systens and routes can be used tenporarily during the

tr e Wi r.ond ndit .
[001]  [APpaRRtuses 3t RACHS, Hreful Uh, FPECBred8y dhic telivery of
nutritional cemipositions gk othéafluids bsefddsdriied.emai nder of a
patient's life. No matter the duration of use, these

devi ces often provide the only neans for feeding the
patient. [003] Fluid nutritional conpositions,
frequently referred to as "fornula,' are typically

stored in a container, t i des a seal that can be
penetrated by a spi I@ggéﬁgh o0 a tube and patient
access tip. Together, the spike, tube, and patient

[002] Ef@fésqénli\{;éo r‘8ffrﬁWé%g@@i@éiﬁgpﬁgﬁ%ﬁinﬁ@ K&,ch 3s human

venti a contal hers a

patients, thatkeakiniot erallypringededoatl sepatiate fopmeoRENhGLrition is often of
. . _requiring a caregiver to 'spike' a container prior to
critical Im@&a\n«;ﬂ- nfor iexample| feeding Hebesathaindepasistfood, diwectly into the

gastrojnteﬁﬁf\ﬁﬂit\égégg%zé @@fﬁ&ggéﬁ# ti\%tsglhcgy@w faﬁ%t gt%.ceg{é{%fgd to sustain life
wile 2 poSRTSN ST, SO SRR oA TG tbund ot
artificial gelivéryn systengh bhd seaitesn chhe b@nugedertenapdrdrilyal dwring the
treatment of acute conditions. ‘For chronic conditions, such systems and routes
can be used as part of a treatment regimen that lasts for the remainder of a
patient's life. No matter the duration of use, these devices often provide the only
means for feeding the patient.

[003] Fluid nutritional compositions, frequently referred to as 'formula,' are
typically stored in a container that includes a seal that can be penetrated by a
spike attached to a tube and patient access tip. Together, the spike, tube, and
patient access tip are frequently referred to as a 'spike kit.'" In conventional
systems, formula containers and spike kits are provided as separate components,
requiring a caregiver to 'spike' a container prior to delivering the formula to the
patient. That is, a caregiver must separatekly obtain a container of formula and a
spike kit, assemble the separate components into a complete system, activate the



prepare the patient and the spi ked fornula container
for delivery to the patient. [004] The use of
weoaseaosonal formul a contai ners and spi ke ki tBCTIES2007/084734
several drawbacks, particularly in the clinical :
setting. For exanple, because the act of 'spiking
spike kit tye passing ner portvon vileroigh dblel setl oon atfte feortaimer,ofind finally
multiple c onents, .an opportunity to introduce .
prepare tr’t%ﬁtaﬁ'pﬁr'r‘iaﬁﬁé;gﬁ?rﬁmk?ﬂJoﬁmLﬁthQﬂ{é'I'ne'bBNpGQ'Vﬁb\h tpghe patient.
created. Considering the direct route the conposition

[004] WTHe Wlkeof icohvehbivrizatfoeniulacconiamers addf opikel Ritsatas several
lead to infection, including serious and difficult to

~drawbacks,r partiaekstonin dihe efistaal osettingnt Boi iexagdpteyr betausarthe act of
o | ead . ' bi al in the feed| ube, ,

spiking' FhBe.ceitaingy ihLobisenri *daliestion egniceherding™ of multiple

componenEEr LaR" Wp?gﬁ%@ﬁg”%d ihodifted 'rﬁ{in};cgcﬁ;/f Mto! Mhe nutritional

epar at € ntsS creates a Hazard si's

compositidn iisi crdat@dnt rObnslderind HAESCE)recthicqUtemisé cheposition will take
_ monitored for quality control by the health care_ _
into the p@tl@vt,d@cantamlrr%e&bﬁormgla gan lead tepinfeatonrAdoHudiralsarious and

ot YRS R A el ko s v
microbial ;g??\?/itﬁg i OEﬁetQ‘eEEirg%t Rube0Stddcetitdtl 'Q@S?I'Usﬂgng and/or

I's often repeat to address persorthel change

replacemeantd t Rerthezdndia, tleenheedefientan [ 88$dmbiher staéps.for the separate
therefore, a need in the art for_an integrated storag

componenis £regkes gepzayd Anmlysis Gaitical iQﬁ@rObBﬁﬂﬁs(HA&@)an/dﬁich must

ve montBb g AP, RO PR ARG 5 Bhage rs o

the spikingOHAGEP W |t \¢aFet piatefd TREGLERAYS ini
© SPIInPluids. [Og?] An int%gra?gd stor%%e gn%@@gvﬁﬁgﬁiwung on proper

methods toyspike fcooudd mpntairersi r Qverckieng) &his trdinitigrgrows to be both
rises a contaiper d finingﬁa chanber, a finish

costly and; ie-cansyningias ok Oftent redparad 46 aedresmpgERORRBchanges

i,reanment. The system al so includes a
andthe'“%%?EéFgé@ghB y gp?ached to the container. The spike 2

WD 2008/ 064046 PCT/ US2007/ 084734 assenbly i ncl udes a
[005] cadhensdisa peneforgha bepdi i dhgagedfon tam imkedgriatedhsterage and

delivery sygsq:%m for nutritional compositions and other fluids.

SUMMARY OF EXEMPLARY EMBODIMENTS

[006] The invention provides storage and delivery systems for use with
nutritional compositions and other fluids.

[007] An integrated storage and delivery system according to a first
exemplary embodiment comprises a container defining a chamber, a finish, and a
penetrable seal that separates the chamber from an external environment. The
system also includes a spike assembly attached to the container. The spike



contai ner and the spike defines a projection that is
nmoveabl e between first and second positions. In the
WO 20080640d6i ti on, a distal end of the projecti oPCI/ES2007/084734
di sposed on a side of the penetrable seal that is
opposite the side on which the chanber is disposed.
assembly lincluldessaccanl gk iat spike.t hEhalicapais endagfed mdth the finish of the
sposed on the sane side of the

. rojection,is di ) .
container B EhaHiikeedFNRES: A Praiastlion. thiteis prawcableoRstyeenfirst and

second pofBREL SOTRELAFEohSRT 8lobbheflocH! 0 I AgkHBEDs cisposea

on a side lb'r Qhétﬁét%%t;r]ébllé ReaPaBaRuS WP IS thls Side WWHiFﬁ the chamber is

umen. n one exenpl ary enbodi ment, the finish
disposed. ointtine second position, tthe digial eésid o€ thenprojeetioar is disposed on

th ds that defi a thread path. The diistal end is
the same g8 0! bREVRRASRADIR Seal amdnEcdAmBSTsi (1NMSRikE Assembly can

L f . '
further coﬁ%ﬁ?ﬁ%‘gghggﬁ h& %l&fﬁﬁﬁgﬁ%@%ﬁﬂgﬁnm@@@bgs@é Ytween the
spike andegbpdtienttactdss i keichssrablthe passdgeway dxteRds through the

attached to the spi ke and biased toward a position
lumen. that places the distal end of the projection in the
second position. The distal end is noved between the

o Jar ! e
[008] oL}Frfﬁnér@(érﬁg‘l’%}ﬂlatéﬁ%éd:%én@ytﬁeﬁgﬁg#fﬂ‘%f%h% é&h%lﬁﬁg%ﬁ‘a the cap

e sprin mai nt ai As t stal end i
define complintentasytthreadshbd]definara thiteadhpbithe Thengiktalyend is moved
enbodi nent, the int e_g_r ated_storage and delivery. .
between thedlishanst SeGONA PRFHIONSOWHEsAdV8Rsetafl PEaspertion of the spike

LRer N a. chanber; a tubing having a first
assembly é%@#ﬁgcmggg{j?%%hanber and a second end attached
0 a patient access tip adapted for insertion into a

t
[009] pdni @motheraeyemplasy embadineent, tnel spikieeasseomely includes a

spring attBCd Rorhe: TAKe BN G IARBRoFOWRES 2 RASEONpthaty places the distal

end of theg@ftg%ﬁghemsﬁ?é séegngj@siﬁ%\ﬁi. C?hefarfjig,lt%‘)@ﬁ% :]iné‘t‘?hggearﬁjetween the

nged to preven sage of a
first and aEvomdgositionshdyaceansving dhsoregh piecédibbngthe spring that
.. [0011] The invention also provides methods of
maintains $hppdligtalgendtinitheofiegt pesitiPdsi ti ons for non- oral
delivery to a patient, such as a human patient. One 3

[0010] In an alternative exemplary embodiment, the integrated storage and
delivery system for nutritional compositions comprises a container defining a
chamber; a tubing having a first end attached to a chamber and a second end
attached to a patient access tip adapted for insertion into a patient at a point of
treatment; and at least one penetrable seal and/or seal device attached to the
container, the tubing and/or the access tip. The penetrable seal and seal device
are constructed and arranged to prevent passage of a fluid from the container to
the access tip through the tubing.

[0011] The invention also provides methods of supplying nutritional
compositions for non-oral delivery to a patient, such as a human patient. One



WO 2008/ 064046 PCT/ US2007/ 084734 exenpl ary net hod
conprises the steps of filling a container with a
wosed0enal  conposition; sealing the contai NBCT/VUE10N7/684734
penetrabl e seal; providing a spike set that includes
a cap and a projection noveable between a first
exemplaryposéthach damphises théestepsj oftfillingi @ dospaised withara nutritional

.. 0 posife side of the penetrable seal than said . ,
compositiqily eeliaaine sRSINGTON ha Redeterlepseal| BroVidingiaspike set

_ or.i ect j P S . ; . _
that ncluddle PEAR5A4 8 ordyELRA SvebI& e 008 L #s8lpddon in which
the projeclorCii®WispbSedr ®h et isPpadite REdéi 6EtheOgEhERRble seal than said
attaching the spike set to the container to form an
nutritionali caragositean sand &yseaanddeodsitiony irs wehieh thanprojeion rig disposed
the j tegr t ed s%grqﬂe and deILvehé séste to a user. .
on the sangosisie R ihe penslitAtiFoner! asctalf Retibasakcompegtion; placing
the projech Ut o 0BGLIEAN SHBERng PAESHRELIALCId Boptpingy o form
an integrates stopagerard _d@{myag%tempdin@ﬁ@upplyhﬁb%e afegraeed storage
_ appended drawings illustrating various exenplary
and delivegyrisystermnte a BFRIEF DESCRI PTI ON OF THE DRAW NGS [ 0014]
Figure 1 is a sectional view of an integrated storage

[0012] gﬁtsdahava'ﬂdit@éﬁt faFf@%tﬂid& bfe aldd mbvw' ary

odi nent. The spi ke o e storage a ery

systfemis shown in a first, aor storage, position. . .

[0013] [Milwabyn@eﬁt@@@e@? taadnventianocan e optadied with review
- del jevery. ' ed .in. Fi )

of the et WM GIFldr' ket BhbbLHDERSS SHel o Bd;gppendes
drawings ill0stagigPvdriods dledmyrdny epdSddingdntd,0016] Figure 3 is

a sectional view of an integrated storage and delivery

system according to a second exenpl ary enbodi nent. The

spi ke of the storage and delivery systemis shown in
a first, or storage, position. [0017] Figure 4 is a

ti I vi ' t d deli
svstem i 1 PLEY RestRiPHROBF R HrraRalGs the ©
- storage and delivery systemis 4 WO 2008/ 064046
[0014] P?dedwl%zolc’?iéogd'géétional view of an integrated storage and delivery

system according to a first exemplary embodiment. The spike of the storage and

delivery system is shown in a first, or storage, position.

[0015] Figure 2 is a sectional view of the integrated storage and delivery
system illustrated in Figure 1. The spike of the storage and delivery system is
shown in a second, or delivery, position.

[0016] Figure 3 is a sectional view of an integrated storage and delivery
system according to a second exemplary embodiment. The spike of the storage
and delivery system is shown in a first, or storage, position.

[0017] Figure 4 is a sectional view of the integrated storage and delivery
system illustrated in Figure 3. The spike of the storage and delivery system is



shown in a second, or delivery, position. [0018]
Figure 5 is a sectional view of an integrated storage
wapsdelosssery system according to a third exergl/E82007/084734
enbodi nent. The spi ke of the storage and delivery
systemis shown in a first, or storage, position.
shown in g setohdFiogudaivierys posidoni onal vi ew of the integrated
storage and delivery systemillustrated in Figure 5.

T i ke @f At [ em | S :
[0018] [¥igdR 8§ o seotpRoE ieR s B TeasatE “Hdjas™ ML delivery
system aceordiag nal thifcwxeinplary rdredodliéritt oTREsHIRE ¢fetHe 8tdrage and

] system according to a fourth exenpl ary enbodi ment. The

delivery sygiere i9Bhomen én ér Eigst, aamstodapey @ogitégRtemis shown in

a first, or storage, position. [0021] Figure 8 is a

S j "1 i kRO KAt n Y ;
(00191 SFSUAST ¥ 8 EEBNe WALROLR!SHE THREARRCRT Aot etvery
system illsstvate ianfigieei Ser They spike iof thengtorade amedaivergr system is

. delivery, position. [0022] Figure 9 is a sectional

shown in a seGORE, OFclglivasys MAsitiahor age and delivery system

according to a fifth exenplary enbodi ment. [0023]

[0020] FiFigure 1P isSaaseegbhanaliew &F 8h inRkdratéd’ idtdge and delivery
storage and delivery systemaccording to a six
system acegedipicaty @ foudihmexempog4entbadineentl i Ehe spikei ohahe storage
. View Eé t he i ntegrat efd Etora%e and deljvery system
and deliveby. systemyis Bhawdelen tHsbx emstargo@nBesititht . [ 0025]
Figure 12 is a sectional view of a seal device for the

[0021] | Figgreit®ds steecenandiclsl ofahe sydgratedcotatage awd delivery
..an exenpl ary enbodi nent. [0026] Figure 13 is a
system illustcateshdn Rigeeo? - aTogabpte iof thisterage mnshdelivery system is

. .S n | iver stem accordi ng to anot her
shown in ae%%ﬁ@'lqgf @@?ﬂ@&r%#ﬁﬂ?'&ozn "Figures 14A and 14B are

sectional views of a seal device for the integrated

[0022] sFigane %rid desectioyals yiewnobhdbher dntegratednstdrage and delivery
exenpl ary enbodi rrenl. Figure 14A illustrates the seal

system acgeiflIRg toha 1THh exemBlary; & limgsati-tion. 5 WO
2008/ 064046 PCT/ US2007/ 084734

[0023] Figure 10 is a sectional view of the integrated storage and delivery

system according to a six exemplary embodiment.

[0024] Figure 11 is a sectional view of the integrated storage and delivery
system according to a seventh exemplary embodiment.

[0025] Figure 12 is a sectional view of a seal device for the integrated
storage and delivery system according to an exemplary embodiment.

[0026] Figure 13 is a sectional view of a seal device for the integrated
storage and delivery system according to another exemplary embodiment.

[0027] Figures 14A and 14B are sectional views of a seal device for the
integrated storage and delivery system according to another exemplary
embodiment. Figure 14A illustrates the seal device in a first, or storage, position.



Figure 14B illustrates the seal device in a second, or
delivery, position. [0028] Figures 15A and 15B are
wae2eBhetdd views of a seal device for the i ntBOESMA7/084734
storage and delivery system accordi ng to anot her
exenpl ary enbodinment. Figure 15A illustrates the seal
Figure 14Blélusteates the iseal device inragecomdsor idetivery; gosiidss
illustrates the seal device in a second or delivery,
[0028] P¥ gﬁté’g‘ 15R02RY Ts@rfe 1§et§ioﬁ }é’w@%ftp sgal device for the
at1ng. an exenp od
mtegratednustrdrbg@:nahndor@@ﬁvén mmnoacmﬁdm elﬂo\/eanotﬁeﬁ exemplary
patient. DETAI LED DE CRI TI ON OF EXEMPLARY EMBODI MENTS
embodlmmosﬁqgurﬁelsél illogtrageadhei seal devicei ipt a dirsinarsterage, position.

rgure 1RGSR el A B0t b PR SRR

of enabling one of ordinary skill in the rel evant art
[0029] thlguke a6d issa tflew ichartt iibostrasingichn tExemplary method of
escription and illustration of these enbodi nents are

supplying 5u¢@tlpn@i§9mta@§ltiqmsq&rum@na@f@lai&!lwerwrf@ adatientnded
tolimt the scope of the invention, or its
protection, in any manner. [0031] Figures 1 and 2
illustrate an integrated storage and delivery system
100 according to a first exenplary enbodi nent. The
sy RERIED iDESCRIBTEONsObr B EMRUARY M BODIMENTS
defines a chanber 112 and a finish 114. A neck reglon

1 f t t bet th nb 112
[0030] e nFalloing o datpliedn das idienea ith Shenidpaided  drawings
; hat: i t : tr
describe drifillg§@utd sxanfifary ' Grthfyaiahr i ifveBERE' SBRIG for the
purpose of %@nla@ilmgt bﬁef@f b‘iﬂdjﬁhariﬁﬂqﬂf|n0tlﬁ@frele\mhtdaﬁt0% &h@k@ aﬁd use the
the chanber 112 fromthe external environnent. 32]

invention. A Apichys Sherigsarintios andatthstration hef sthesagembodlments are
con ai ner ke assenbl y 150 cl ud

purely exef8BIqaH adliie ShichaTi iy 0 wey sitepred ESalraftute 52Bpe of the
invention, %qt§‘gr59ééq@g ﬂgaﬂg ere ] 4 that defines a

passage 6 includes a grasplng
surface 157 and a projection 158. In this

[0031] odigvirsudandc?) Ugstoteoanrintesnkrd mbarage hamd delivery system
100 accorﬂf{géet%t' oq‘lryt5 f@%ﬁé?fserﬁb%ﬁr%le%thav'l'lqg sysctI B aHOSnmcludes a

storage container 110 that defines a chamber 112 and a finish 114. A neck
region 116 forms a transition between the chamber 112 and the finish 114. The
finish 114 defines an opening 115 that provides access to the chamber 112. A
penetrable seal 118 is placed at or near the opening 115 to isolate the formula
120 or other liquid contained in the chamber 112 from the external environment.

[0032] A spike assembly 150 is attached to the storage container 110. The
spike assembly 150 includes a cap 152 that engages the finish 114 of the
container 110 and an upstanding portion 154 that defines a passageway 155. A
spike 156 includes a grasping surface 157 and a projection 158. In this



defines a tapered edge 160 suitable for piercing the
penetrabl e seal 118 of the storage container 110. It
WO 20080e10¢6s| y understood that the projection 1BSI/U8a007/084734
have any suitable formand configuration, including
the illustrated and described needle formas well as
embodimentthethe ypncgetEonl tléBnatbinvps‘sesuahnaedf}d UTaviEgda, disrfgll end that
i rounde nds, and the Iike. [0033] The spi ke asse y
defines a I@@eaquoeqf%ﬂthSw Sels: pt‘ft[ﬂé'-i"i@ theopgnetrablgasealnd 18 of the

storage oGEAR, L2314 TR UdRRoblis, L lggton 155 can

have any shitadd fobs bl Benfi6dratlbas thaldiding faeeillbstrafey and described
projection 158, and ultimately terninates at an

needle forspeas elles ashenealitgblehaltdrsativesesdcbf ashelunt ends, rounded
Q oj ection 158. The passageway 166 provi des a route of
endsfandtbgugﬁifor the formula fromthe container 110 to the
pati ent when the integrated storage and delivery

[0033] sYRiemnspik@ assemblgel5D0@RY imblideRp [&RGLIEaor enb 162 and a
. the finish 114 of the container 110 in any suitable _
patient acagsmdip 184.ath ResFegEWYal 66caxtend®: feomeanadpening 168 defined

o the paHERRSR AL D AL L2, Bkl 3B 157 anc
" . o ) .
proectonbS5818d YIRS MRS g ahCPRESRR A oy the ista

end of thecprajectioni 158t hEhexpassagewayirehproviddxamdute of travel for the
sui tabl e attachnments between the cap 152 and fi ni sh
formula frem h?wcr:gaam@ﬁrbaae@ thenpeenbrghesctha dntegradaddstorage and

delivery S\f#@ﬁﬁﬁf%@ﬁh@'gg”p connecti ons, bonded connections,

I"'ve bonds, fused connections fornmed by
 fusing part of the cap 152 with part of the finish
[0034] 1i14e saphl1s2 banheaghgg Twrgbrisht $14undf thef cphtainec b0 in any

suitable nirigr auh SeERGTHET thaksadls dieBxtrals PYTONMIREE from the
. . ' |

nernal pSERPEIThE cd 157 KBS AL CIMhER AffBcous at eas
because it pregidds yadditioedl witdtectianh agaivest cb@®3hlinationpafi €1 formula

access tip 164 can conprise any suitable patient
120 that eanregsult dromgonsact wigh e eternauiensitenmendct imamples of
suitable a&é%%rnggﬂtgklgéévggeli\ntrtlehecaaétlgana?% eff:r¥ish7114 includes threaded
connections, sealed threaded connections, clamp connections, bonded
connections, including adhesive bonds, fused connections formed by fusing part
of the cap 152 with part of the finish 114, such as by heating components made
of plastic or other suitable materials to a suitable temperature for a suitable
length of time to effect a fusing of the components. It is expressly contemplated,
but not required, that the cap 152 and finish 114 can be integrally formed with

each other.

[0035] The patient access tip 164 can comprise any suitable patient access
termination, tip, or other suitable structure. A person skilled in the art can select



WO 2008/ 064046 PCT/ US2007/ 084734 an appropriate
patient access tip 164 based on vari ous
waenshéeweat i ons, including the intended poi ntPCK/US2007/084734
access in the patient's body, the nature of the
formula 120, and other appropriate considerations.
an appropeiabeppatieot aadessbtip pédi easeciaresarioys cohéideratiomss including
needl es, luer connectors adapted to connect

to
the intendedepPRIisPf agrasedn thesnatienksdbedvietha datsse qof theformula 120,

and other U EEe SEMRANE-Ap L EAMIRES B AetbePhAYER hicess i

164 includ@! hed@lds,t halr cBhAYCERS Jerpiadt @ot&@nﬁé%@:h&rﬁ\éirously placed

j ejunum and ot her suitable access ports,
needles aptr other excaessadewiasfs, detiruicturiasy capablerofulbeingOcénpected to a

[ | at .- Also, the
previously: rﬁ@&%&i&%&ﬁ% ép?ﬁt?&htt & “r?ti,gsgg nggnabgﬁ%st wall port that

. ' i Gt , WGt or
provides SANEOHS LSRR o A58, o8RG 4R ports, anc
other strueaseshtapdsie ofdativeeheditie® foRaur® AImltHe Pésé‘ageway in an
manner such that the projection 158 is noveable

appropriatgemaener. r AlsandheetwbingpdG2 iaovd .patéenthesicess tip 164 can be
. jllustrated in Figure 1, when_in the first position, .
Conf'guredt RS of sH1POgAGLIeF tYRe &r&gééFW'SnEli'@%r i Q7 diNs fYedOBer suitable
: opposite side of the penetrable seal 118. In this.
conﬂguratgggition’ the integrity of the penetrable seal 118 has
not been conpromn sed b the projection 158 and the

[0036] tJhmaisRIke@ssemy hSQ%j/'Sfatém:hﬂ@ teatheigontginess110 in a manner

such that glﬁéj' @?ﬂggﬁoﬁgﬁségg ﬁ@p&%}@i@{%ﬂtw}gr}s Iﬁiggf 'gb'(gfgsgénctj h|:(>eositions. As
best illusfatdd QR FRfurel 1, Swiér aR! ehé Ofirstt BbsttbrN¢he distal end of the
transporting the system 100 prior to use of the
projection fldy8nis alid@posed 003adh dhposite Bidé Iaﬁmeapeaetl’raﬁale seal 118. In this
in the s In this

. ' tig 1 d iti . .
posion, Bl REbH a2 P eSSBS LA 52 bk sampromised by

: o Al t Lde~af . e I 8
the projeclISPOERE Ay e AP TACH20' i o BB CIl] e Sidsshbfbnay 166
defined bycéie piké sseinbly. Mg gdwtioaseR: iGtfd byef
erine y;:he ts:;s’gilke asseanly 150, F{aithler byg%\bgso?‘%‘gnﬁovdeaﬁg%ﬁ eferred to
as the 'starpge pasition'oas dt s mpiitablecfarestarindgand feansporttidg ¢he system
tion&blﬁﬁcordingly, the second position

100 prior @ﬁg%@%%\éh"éﬂu the 'delivery position.'

[0037] Figure 2 illustrates the projection 158 in the second position. In this
position, the distal end of the projection 158 is disposed on the same side of the
penetrable seal 118 as the formula 120. In this position, the formula 120 can be
forced to enter the passageway 166 defined by the spike assembly 150, either by
passive movement, application of a pumping force, or by other suitable means or
actions. Accordingly, the second position can be referred to as the 'delivery
position.'

[0038] The projection 158 is moveable between the storage and delivery



[0038] The projection 158 is noveabl e between the
storage and delivery 8 WO 2008/ 064046

WOEQDBNSROO7/ 084734 positions. In this enbodi NneEPCT/USRIT/084734
i nner surface of the upstanding portion 154 the spike
assenbly 150 defines a first thread 170 and the outer

positions. sInr this eerobodivmenty @reirtiemsdfacdedfi thes upstanding portied 154 the
72. A _threaded connection is formed between the
spike assem@v 170 Grfinee ohditshr Batrad 21701 asrosng pater surface of the

projection BB5EHARRL H'ShodF SRESHE S50 APy SBel EhPgEhEn,js formea

between th%sfl(@t 970uBRE" s&Vrid RRredd ddy 2, plttréh@l[ilcﬁb@/ QFpl'é’diﬁEed that the
portion may contain threads). [0039] The projection

projection19:58 scamvddfiheotthehsesondaghreadi 1i7@n alonghangelportion of the

tion by rotating the spjke assenbly 150, such as
PrOJeCt'Onb}%’gﬁ dEpIngHRPRr g?@%mrhg dﬁheaeertigm and/pbr lawer tprrtion may

thread 172 to advance along the first thread
contain thﬁ%&gglti mat el y, as novenent of the projection 158
continues, the distal end of the projection contacts
[0039] an'EhfF)@f@ﬂ@@‘@% 156 @@n@vedkﬁr@n“sébe stogagerpasitiongto the delivery
I n_anot her

position bé( f’ﬂsc%&htet %Bfornuggggz&wg%&’ %l{l)d‘&egﬁ (pd/n&rp%m‘g the grasping
surface 15?%%&&?5%%{ sBEoh§hrebll P75t ?i‘(fa;ﬁtc E%ng the first thread

rojection romnoving unnecessaril

170. Ultuevaaerb,l,%s trheveamamvabf Qheqbl’rcﬁjembnt £88 @drﬁﬂnﬁuegntlbé distal end of
pl aced around the projection between the grasping

the pFOJeCélm goetaets and peretpsestbenpengbiablersepal 1§hanoviding access

ed storage and delivery system 100 is ready to
to the forrbg aeggg)fj the renovable collar or tear strip can be

renoved to allow rotation of the projection 158 into
[0040] tHe pnothesbenbediment. theo&p]ké hassembdy al50 eor apenprise a

elivery s 0 can ed inthe foqllo
removabld it | &1 1T StaR d \F@*@V@&Eaféﬁg reiagonmiB6o Irpgim moving
tor Ofhe | PLP 5
unnecessatly; helﬁcgfg?égéhg Fpéds <?o|‘r%!rﬁg§ c.IohI%r tfe\% Qﬂ—ép} Q%rbjf)ae placed
around thieo pl@@ecttf@nfbétwéénlﬂﬁ)ev\gt‘ém ntgh%uefadeallw 4A4. t1%é hgpstanding
noves the projection 158 fromthe storage position to
portion 154he Wikenubeyintegratashstomagarand delivery system 100 is ready to be
used, the removable collar or tear strip can be removed to allow rotation of the

projection 158 into the penetrable seal 118.

[0041] The integrated storage and delivery system 100 can be used in the
following manner. First, a caregiver obtains the system 100 from a storage
location. Initially, the projection 158 is in the storage position. Once the
caregiver is ready to use the formula 120 within the container 110, s/he moves
the projection 158 from the storage position to the delivery position. Movement
of the formula 120 into and through the passageway 166 is initiated using a
pump or othevr selected means for effecting movement or other suitable action.
The patient access tip 164 is placed at a point of treatment near, on, or in the



of the formula 120 into and through the passageway 166

isinitiated using a punp or other selected neans for
w@Lf08/0640mg novenment or other suitable action. PANES2007/084734

patient access tip 164 is placed at a point of

treatnment near, on, or in the 9 W 2008/ 064046

patient ameweeopvfammmata 420 todhdegpatieny ioitonideicted miThe order of
to the patient is conducted. The order of these
these ste|§§ éﬁsn‘i)% comsieeies geitikal cand i is a@xamplagy dReRplturs: i hdeed, any

sitable. HAEH A30EC nipa2 P Thfareitas R s ubseavent

optional SEEH:SS @8ﬁ|bé‘iﬁcﬂ§|d‘éélnmbﬁ1é uekusiethéd @X*st@numoof the
syst em 100. 42] Figures 3 and IlTustrate an

00421 | PGS LI T S S TS S5y ssm
200 accor%@"’tg'é‘% E8nd§%&§m§$ﬁf§ﬁﬁbdhﬁﬁﬁt m'f'l’géngg/gtélliﬁegﬁbsé@éﬁrdlng to

accor exe

this embaodimesitr & tsﬂmlarFtcglthESsylsmﬂl zooeace@ﬁdmg testid Pest exemplary
bel ow. The integrated storage and delivery system 200

embodlmerrtcaode&wt@at@dag'e Feaurtes dednd1d, Eixgept g idessribed below. The
ion 216 for

integratec SRiTARS, 16 At efodle A BeldEs.5 Fartag Qiplier 210 that
defines a %ﬁ‘émB—EP Z12id 2L C%;'Fénbg g?gﬁ'%@poﬁl?léhﬁ}rms 3 transition

rovi des access to t enefrabl e sea

between thla&hambatéﬂﬂaand d:henﬁarsht Re 4opamentinisth 2tle definalsean opening
the forrmula 220 or ot her |I§UId contained in the
215 that previges agcess tontherneharienail 2end p@ﬁﬁﬁrrable[sﬂaisz}lals placed at

or near tE0HHENTE 938116 RRlat< L 9GHEHR 20 BE Gk cpntged n he

chamber 2152fﬁmttrﬁf‘@%@ﬁﬂélr@w\ﬁk@hﬁ’fér&”f of the container 210

an upstan ing portion 254 that defines a

[0043] p?? RRES Reseialva 2ot s attaneshio theistedot antainan10. The
spike ass@ﬁfﬂlgcﬁ'ﬁl’)ﬂ iRCRId | 'é‘gtfaeﬁ‘ ig‘ﬁeflg%%iggs L tablef A4 of the

i Nng the penetra seal or age

container QQitk ahdeanZl@stanGﬁngmdﬁmm%ZtﬂtMaE%ﬂsfm@al ﬁéé%’g‘éway 255. A
| ength of tubing 262 and a %tlent access tip 26

spike 256ga¢ ygmplagt@mrcfacef:ei; and gpenojertines 2548 i ntaecdxst;al end of
the prOJecglpgszgﬁggg‘ lp%%%g t5; t' Po?éét lﬂgpgbjgg‘orﬁ@p&lng “tha penetrable
seal 218 Hftth@atsﬁ‘éﬁégteerc@n‘ﬂéﬁfé 9&0@“ The spike assembly 250 also includes
length of tubing 262 and a patient access tip 264. A passageway'266 extends
from an opening 268 defined by the patient access tip 264, through the tubing
26'2, grasping surface 257 and projection 258, and ultimately terminates at an
opening 269 defined by the distal end of the projection 258. The passageway
266 provides a route of travel for the formula from the container 210 to the
patient when the integrated storage and delivery system 200 is in use.

[0044] The projection 258 is moveable between first, or storage, and second,
or delivery, positions. In this embodiment, the movement of the projection 258

10



openi ng 269 defined by the distal end of the
proj ection 258. The passageway 266 provides a route
woboosoewed for the forrmula fromthe contai ner BADUS2907/084734
the patient when the integrated storage and delivery
system 200 is in use. [0044] The projection 258 is
is accomptishedhye sperirvege action. stA springt @84yes adratheset bocthe pI'OJeCtIOI’l and

. d,leeLy ositions._Iln this enbodi nent, the npve
disposed withim& r@$ geway2p5 tefined dysthsamssanding portlon 254. The

inner surfegt,of 38 fimetaliding Fa@tigTTARS It 818 R AidieChnofigers 282

that engade Nome t Be ﬁﬁﬁ@a@%@g 294 dfEpBsadbynt the ndyPfhce of the
portion 254. The inner surface of the upstandi ng

projectionpd¥héenrthesgtapsf 28dsammnengagedr by theushieulsle28282 httte spring 280
t 8 d th te
is maintaiGgdica COMPREL POSEIQR Buish. (haleH & KU G 261 Brojection 258

< PSR A pec %o, e

220, therdisd rﬁélﬁﬁamFNgotﬁétplfbjeéﬁén BSSDﬁﬁlthéOéWagé bB§|tlon When the
opposite sidé of the penetrable seal 218

stops 284 fanernbalongar, engagedybyrdhet sihouldgrs 282y bmecsprmgm) is free to

expand withifofngnga59a08) b odrtiBed By Thehaiiandy agportion 254.
During ex{)ﬁﬁ%otno tI@BﬁPﬂg‘"’QS@' r?%% @@?Qﬁé’&}’ r?%éj%{/\/%[‘?ﬂ fhe container

e upstand ortion expaiisi on,

210 such tpat tige 266t cro ft e pr@je@@bm&%ﬁasmtﬁrbhgh the penetrable
container 210 such that the distal end of th

seal 218 qndajl%dtltlmat@m ¢ispesedtan dhghsame p@lﬁsafdlb‘leepeﬂeﬁlramzsseal 218

oo the B335 TAFb i BESERR R B 1 e marner,
prOJectloneﬁBB”% GR ‘Eﬁet B%Il%@h‘/ ”ﬁgélgldﬂ“aﬁwWemé% of, the formula 220

projection 258 is el 1 very position and

through thmpaﬂsalgewhyth%famrrbbainﬂﬂ@ted hrough the passageway
266 can be |n|t| ated. [0045] In another enbodi nent,

100451 {1, Bcer St 30C AN s hrbBIYal g comprie o

removablec f@dﬂal@\bm&eal#nlgﬁﬁﬂs%@f 'dr}éveﬁeftﬁéa'HbeéctHW QSED‘WSHE moving
| ar or tear stri p can be p aced around

unnecessaptly); ed’toroaxaeup\leenthewe‘egma\sa)bieg coliaf age t@%? Sll'I‘CbtdEH‘l be placed

. the int ted st
around thgh prasctidh ,Seuedh i gisAiagy SHEse. 257 and e ‘upstanding

portion 254. When the integrated storage and delivery system 200 is ready to be
used, the removable collar or tear strip can be removed to allow rotation of the
projection 258 into the penetrable seal 218.

[0046] A caregiver or other user can initiate movement of the projection 258
from the storage position to the delivery position by disengaging the stops 284
from the shoulders 282. In the illustrated embodiment, this can be accomplished
by rotating the projection 258, such as by grasping the grasping surface 257,
until the stops 284 are free of the shoulders 282 and the spring 280 is able to
expand. As described above, the expansion of the spring 280 in response to this
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used, the renovable collar or tear strip can be
renoved to allow rotation of the projection 258 into
W bwspetoed r abl e seal 218. [0046] A caregiver orPCDURN7/084734
user can initiate novenent of the projection 258 from
the storage position to the delivery position by
action by ctheengagr figreihg thepsrajédtionr 268t imkostival |l dediverg8position. Once

illustrated epbodi ne an be acconpli shed .
that is aC"!ﬁVﬁQt 0PNt QFEhscftqrva@ss%ZOsla&ﬂ aid ghrewab giheypassageway

266, an U'ftﬁ'ﬁa%?ﬂﬁ%ﬁ%ﬁ'ﬁéf st khe dRaE e be ifiated.

expand. As descri bed above, the expansion of the
[0047] spﬁlgugeszﬁ) and Gefdlumisate @r‘t hmtegraled\(stmageoamd%ehvery system

300 accorgiag da poIBEEXEIB A6 SHRbodERS b T{182§¢s%%50@mcordrng to
this embddinmt RYefnilgPVRAE & iﬁb ﬂ @irst exemplary
PE" an-u ePy

through t he passageway

embodimerdi andomlustmewm Figuitdse 1pahde2|; ex@éptt@s ldlélst:h@fe@dbe!ow The
[0047] Figures 5 and 6 illustrate an 1 ntegrated

mtegratedssmrag@ and drliveryrsysipen e300 30duslesoa sitapge cordainer 310 that

gt » ESRAREITE Ea 527 SRS AT By e
between th@ éﬁ‘@mfl:ie"rs?,é?xeﬁﬁ@'tﬁéyf|n%rl‘f°g%m9%eaﬂﬂ #H By st E@Flﬂ%s'é‘n opening

ur es except as descri bed

315 that prmvmsaaedess Goage ahdmn ey Aypénetn%ﬁ)elsealm i@ placed at
torage contai ner 310 that defines a chanber 312 and
or near tha QFP@T“QB 3125 toysplate theformela 328 et adher disriidigantained in the

the finish 314. The finish
chamber %\Pﬁoﬁﬁ egg@%%jnqrﬁé?o%r}that provi des access to

t he chanber 312. A penetrable seal 318 is placed at
[0048] orA ispilte iasseoplyi 3§03ibattached bo dhehstdrageucantifiesr310. The

spike assEHY bl rUFiser CAROHD K HBaas g, TIHeh; 314 of the

container aﬁi@ﬁ%‘fn@l %OFé]ﬁf(?Fc?esgﬁt Cs’é‘é@g@e?hiload y&%ntsghl%%ke 356 that

I'nc a cap gages

terminated iini ahdeJ%cmfort IB58.com alisesl a8 eficthe LEEIGENBEE defines a
section 354 adjacent a spike 356 that termnates in a

tapered edgej 860 switable fardpieraing:itheopeneérahls) seal Gi&sF the storage
container ggbet ﬁi‘ﬁl @@@SE%@%@?%%@%@&%@& f orle%'g% P&Jl%lrﬁ% 362 and
a patient access tip 364. A passageway 366 extends from an opening 368
defined by the patient access tip 364, through the tubing 362 and projection 358,
and ultimately terminates at an opening 369 defined by the distal end of the
projection 358. The passageway 366 provides a route of travel for the formula
320 from the container 310 to the patient when the integrated storage and
delivery system 300 is in use.

[0049] As in other embodiments described above, the projection 358 is
moveable between first, or storage, and second, or delivery, positions. In this
embodiment, the movement of the projection 358 is accomplished by rotating the

12



cont ai ner 310. The spi ke assenbly 350 al so includes a

| ength of tubing 362 and a patient access tip 364. A
whansageway 366 extends from an openi ng 368 deT/H8001984734

the patient access tip 364, through the tubing 362 and

projection 358, and ultimately term nates at an

cap 352 aWuangaGﬁ@lecﬂwfedwbv dYirshehread 38®Eoa dfe IMeer surface of the cap -
rojection 358. The passageway 366 provides a route of
352 and fr seepnelothrand 1382uPR  the0oHEemSUs cﬁarﬂfarch@rﬂsnsh t3l4 of the

contalnerg}lgqpﬁegggélsy&h rﬁg h‘quggratliﬁ:lqstﬁ% %2*??@)% ?(hléﬁ?é% is in the

storage p8§‘r€fb"r1 bed, abvean b??grggtge%é ?ngﬁégr%eﬁﬂ EF&F‘@G%I 318 than the

betweén fi'rst, iver
formula 390si As ¢he. cam 3t'5b2 & refdted atemig, tl'nlbqaamwalmnbveé thWPard the neck
oj ection 358 is acconplished by rotating the
region 31go@éf'ﬁ)ﬁﬂ%@@@@l@ﬁ@?ﬁ@&?@ﬂ%@ﬁh&)Eeaﬁérrﬁgpla whﬁlS As best

osirateaCSh TGuPL. e, AIEEoF 188 AR BUGEESS hrouon tne

penetrablé@é&ﬂgqsﬁplbbmd thehstdldend 366 offtﬁ@t ﬁf*dj@&tl%ﬁOBSS Qn the same
Bef ore such novenent is initi ated t he proj ection

side of the panetrable seal 348 psﬁl'te tormulae. Abbhlsnpop';tpsthEepsteetlon 358

tr abl 318 than the farnula 320.
is-in the {HeliVER SBOSHHDN caadoinayemenineS Shen orMufeydg0 through the

e ing: 1 oj ection
posseoen ATAERRERY hERh gt g e
| ustrated in Figure 6, the projection 358 ultimately
[0050] paw&;a@ the ctamh 3R ispilustrate Elm metig haeadsg 886, 382 that

permit theg:ré{q eg ﬁ‘bq?’ ?e%g%btic&%f?e&%ggﬁc'tfqr}b% ﬁl{‘grtgh SaEq'iragsei %%sition to
the delivePPipisitibRe |9r|91 &68EFSt0 ?8théatS theP §Lh§a2lg%' ﬁl‘ﬁ‘%lrdfﬁretshghat enable

position and novenent o the ornul a rou

such movem&geﬁﬂhesﬁﬁpManmyhemmlamcswo lmer can also be
|n|c§1|ated [0050] Wiile the cap 352 is i | ust rat ed
employed \gnd, aggt wm@wﬂ#&&goegoof 3Be mw@mthjbr nfer examplguithedcap 358

and finishngi {Tﬁf‘ﬁih?f c&lt?f?éﬂégj :ﬁg %gSﬁgf h%nlat%]eerléé B BTated baffles that

allow the tdéﬁi 35*81% i bﬁ@hédSHbMﬂWéﬁé (i fat t%ﬂ@é’r'c?éhé“ﬁ@ck region 316)

novenent of the cap 352, and the assocl ated project
when a usasglesires td spdamthernmg»@emioarﬁﬁ&m thiet delivetyepesition .of
the invention. For exanple, the cap 358

[0051] Indeed, any suitable means for moving the projection between first
and second positions can be used. The structures described herein are merely
examples of suitable structure that can be used.

[0052] Figures 7 and 8 illustrate an integrated storage and delivery system
400 according to a fourth exemplary embodiment. The system 400 according to
this embodiment is similar to the system 100 according to the first exemplary
embodiment and illustrated in Figures 1 and 3, except as described below. The
integrated storage and delivery system 400 includes a storage container 410 that
defines a chamber 412 and a finish 414. A neck region 416 forms a transition
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and finish 314 of the container 310 could define a

series of mated baffles that allow the cap 358 to be
wpedBedciodownward (i.e., toward the neck regi onPGI/B$2007/084734

when a user desires to place the projection 358 in the

delivery position. [0051] I|ndeed, any suitable nmeans

between ther chariber 402 pndjthet finistbdtweeTHe fisish &@ndt gefimed an opening
positions can be used. The structures described herein
415 that %ﬁOé/'%$ @cgess tanthie shamber ddw. e Aspenetiatietseal 418 iseplaced at

or near 58k REATh 4 FYESE: Tk bt SL L IiG%ghhea n e

chamber 431<Erfpéﬁf M‘\é*'é’&@éfﬁ@nénvﬁbﬁnﬁé’l% em 400 according tO
his enbodinment is simlar to the system 100 accordi ng

100591 Lr@tﬁ%rzg iU SO B e o
spike.asshfig 8cpt LIRS A5 P IBIERAEHIHILR B4 of the

container & 10 .ni Ah dhderdidecak4r egitpe éég flSQ”EeﬁnszaaS$|§|k@n4583 In this
WO 2008/ 064046 PCT/ US2007/ 084734 bet ween the chanb

embodimenty Hg spike i4h8hcamprises ai sinsplellprajettioas dalaposed on the
12.
underside ng 412 %tgaja52;gvl§ @q%g@%ezit tll’? h@,elgﬁﬁf*ggf téhe spike 458

advantagé%%?grtﬁgyénéﬁgﬁ f%% eiffgrér'“ﬁl% 4 ggl( tgpni@@glstf'u&wrgl feature

that faC|I|tames rtmeprEErarﬁ@QﬁBbtbPeISplummerbhéb@rie&r@blbasééﬂ418 of the
to the storage container 410. The spike assenbly 45
storage cqrigingie418. c%beangqaﬁufe%@gagrw&m@red eipdiongla hﬁwvew, and the

spike 458 iﬂ%&éﬁabgﬁagglglp\g%%@sq‘ %,btg% ﬁéﬁg f the P %{fﬁﬁgﬁcnen%lsy enough
to enable (ijWfde@H?e &oﬁmmé%%%@&héf‘ lﬁiﬁ@oﬁ%?eenmt Eﬁe chamber 412, as

under si de 454 of the cap strate
will be dedeirthed:snottéhéulbypibetows8 advant ageously provides a
poi nt, edge, angle or other swtabl e structural

[0054] ferﬂé" |kbhﬁ5€§ aghh! b@tra%[f)&ecﬁ” é@?oghil%teﬂ]ggg Qgation on the

di srupt'ion hé™ penet sea

underside cofthenesp 492. Th’@ﬂluﬂ@ét&@ﬂnaﬁgm@ﬁsVdsh@dBOFttl"lé)wlke 458 is
however, and the spike 458 need only be able t

| advantagag:@yjpposlhl@meatr abldisteewie fu@msthei cenbet ;ofehb&gbap 452. A
posmonln%trg-;-e%rg%l ﬁ Eﬁcqﬂaﬁﬁgf tg%@%%'&% of the un ersu:‘e %4? is considered
particularly advantageous as this enables the spike 458 to form a continuous
disruption of the penetrable seal 418 around the perimeter of the seal 418 as the
cap 452 is advanced toward the container 410, also as described more fully
below.

[0055] The spike assembly 450 also includes a length of tubing 462 and a
patient access tip 464. A passageway 466 extends from an opening 468 defined
by the patient access tip 464, through the tubing 462 and cap 452, and ultimately
terminates at an opening 469 defined by the underside 454 of the cap 452. The
passageway 466 provides a route of travel for the formula 420 from the container
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will be described nore fully below. [0054] The spi ke
458 can be di sposed at any suitable |ocation on the
wapeoeiode of the cap 452. As illustrated i n RPQUUER0T084734
and 8, the spike 458 is advantageously positioned at
' a distance fromthe center of the cap 452. A
410 to theppatienbmiingn tberintegeatjeat stdragecapdrdetbteay systene 400 is in use,
undersi de 454 is considered particularly advantageous

[0056] 2%d ks #pap! 3 56‘@ niehte cﬁlé&r aﬁzcﬁ ﬁgbégboﬂ'foé n#l%j%ctlon 458 is

di' St uption of enetrab € se

moveable fsstwed e rfiret, *oli’resmébe‘”a%@ssédwd cep ddir/ery, %ﬁﬂ@ﬁ@ In this
toward the contai ner 410 al so as descri bed nore

embodimend) e m@wmmerrh@fibrak@rcaggtq@nl 45856 @acmnphsmedd:w aotating the

co 452 Sy AR 6% P 0 AP b ety e con
452 and 5h§e§§1§degﬁ{§%ﬁ°%§2tbﬁ ﬂ‘ﬁ? o it¥rO pratc{é df“B’\é‘gflf*@% of the

ti1mat el ern1na es al an openi ng

container dIG..fO nBefdne tslm@hunwvém@1t4@4lm‘tlattéd e ‘ﬁﬁajec'ﬂtm 458 is in the
passageway 466 provides a route of travel for the

storage pogitiom, ai.a200nr 8 eRROSHAL Sideeof the \weneioablesseas 418 than the

formula 420! o J1EY oSaR Jgehiir et e BOUE Zem Abghes AR 482, Is rotated
along this gﬁﬂﬁ(ﬂlt fifoVés ‘Eéﬁl%rrdedm?%@ﬁ i9§Se1d b@é’rl‘?‘?ﬁ’g &hel BFO&eCtIOI’\ 458

éction 458 nmoveabl e tvveen i rst st or age,

toward tharmiexseu'altndb SHaId¢18verAs bmtlltlustlsatednlrt lHigure 8, the projection
nbodi nment, the novenent of the projection 458 i's
458 ultlm%ﬁ%\brajer%&se@rugmecmse fYSkEuRLs H@mtaalakegsaabatlﬁ, placing the

distal end ?ﬁéd @i%h@ﬁggofgg{g%b ?géseﬁﬂ lﬂﬁ)ggﬁné‘ggd%wel{%esﬂ gﬁratﬂe seal 418

as the forﬁ#liléaliEOOf Athghibi poiplt, 4h4 QFOJbEﬁonCQBBa@ﬁi tﬁéodellve%y position
Bef ore such novenent Is initi"ated prOJeCtlon

and movementof Hie ﬁmltma{;ae 4xithroughi the passagewmp%& e efirved by the
bl e seal 418 than the fornula 420. This

. t he l[lgienetr
spike set CANoReiRit|ate@st rated in Figure 7. As the cap 452 is
rotated along this path, it noves toward the neck

[0057] r atieorcaplesSZTasr giventdgeousiyesiierh A comiguiced fchh that its
penetrabl e seal 418. As best illustrated in Figure 8,

rotation causegprtbeeproinctionsdaf ttonaredte gi ecasscompletedisaeption of the
penetrabled'sgéij&tl% ta?SuH%”%rp?ebr'u%e eal 4‘%?5 rgs@l‘fsr}ﬂ Ehe seal 418 retaining

some connection to the container 410 following placement of the projection 458
into the delivery position. While embodiments that completely separate the seal
418 from the container 410 are contemplated and indeed are within the scope of
the invention, these embodiments are considered less advantageous for certain
applications of the invention at least because the complete separation of the seal
418 from the container 410 might result in its entry into the formula 420 or even
into the passageway 466. This advantageous sizing and configuration of the cap
452 can be achieved by manipulating various structural features of the cap 452
and container 410, including the threads 480, 482.
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di stal end 460 of the projection 458 on the sane side
of the penetrable seal 418 as the fornula 420. At

wa@ hiog/opwidit , the projection 458 is in the del i REF/YS2007/084734
position and novenent of the fornmula 420 through the
passageway 466 defined by the spike set 450 can be

[0058] i rWhilet e ¢d195¥32 Tikeilkmtrated vwithdvratiregedurebdss480¢ 482 that
and configured such that its rotation causes the
permit thqar@g@tredomweat@femee paojration 4hs &tamdihg sperage gosition to

the delivelySodiBR, Bs uBdfrsiond Bhat Atnet “ulfAB S fhictIBES that enable
such movéhferfodf fth@eéaﬁl@sig'a'rﬁi"”tgé PGIRNY ﬁ?B%éémﬁseS, can also be

proj ection 458 el1very positi

employed mmmmmnnwe Gaopkedfithesiovantion.t I1é0|séa<bm|élh8 the cap 458
mthe container 410 are contenpl ated and i ndeed are
and flnlshmﬂﬂfh af the seniiner 41@ecowidedefipg, at seides cofbpimtashtaffles that

allow the Fah) AEFEFLECPUERRATIVEAERT .o el il shecneqk region 416)

when a usePiiFtes E@ @é kR $Yoj é{fl?oﬁ%S ||43£ﬁefdl@I"K‘/ér§ﬁPﬁ5|tlon.

cont ai ner 4 0 m ght A inits entry int
en nto the passa 466. Thi
[0059] o iGHIS S ok SkraER garn RoHP Fefh: ST gaCoRNEh GeiBTy asgstem 500

sccorcing 83 Ao Y SR HG e A QU316 AR ana cetvery
system 5(10"131@!06@905 st8fh é%bnté&éﬂ@@o%lﬁ’ﬁw&) the previously described
PCT/ US2007/ 084734 0058] While the cap 452 is

| embodlmentsméhaatc&tﬂws @ shanmben hldaandssdfinish251Hat A pecki region 516
t he..requir.ed nent of th

forms a trgpgllté% qqq) poch@rﬁg)qes;g bgcu o?%gﬁ ﬂé? hE finish 514
defines an“B?%"nW\ ash £ Rl %l"@ﬁfldéé"écg%'s% £ tH téﬁﬁrﬁﬂé}a‘?lg”a% Benetrable

enent o the ca and t € assocl a

seal 518 |9rpiaee¢llamor45&arca1e @Iptsmnbg 5 Eftooisetatand forenwliat b other liquid
scope of the invention. For exanple, the cap 458
contained Hh&hﬁlqhamb@{ﬁbz from tmexteralanyiceamentef i ne a
series of mated baffles that allow the cap 458 to be

[0060] DWWKQOW%%IWSEO ist Qfﬁ"%éd‘etonﬁ@é fighom 14 & the storage
when 'a user desires to place the projection 458 in th

container. deThe espikpoasserably [SRGIhcRidas @ eapl bb2t thateengages the finish
514 of thegCaNiaINER: it ean, S5 BCIHIRS Apike: o6 rcdaction’ 858. The
projection 598 3%h Bth§Shtdsfally attached to the cap 552. The projection 558
and the cap 552 define a single passage 566 in fluid communication with a
passage of a.tubing 562.

[0061] In this embodiment, the projection 558 is in the form of a needle
having a distal end that defines a tapered edge 560 suitable for piercing the
penetrable seal 518. It is expressly understood that the spike or projection 558
can have any suitable form and configuration, including the illustrated and
described needle form as well as other suitable alternatives, such as blunt ends,

rounded ends, and the like.
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system 500 includes a storage container (e.g. simlar
to the previously described enbodinents) that defines
- W@2ebaedoes 512 and a finish 514. A neck regi onPGI6S2007/084734
forms a transition between the chanber 512 and the
finish 514. The finish 514 defines an opening 515
[0062] t hEhe mpike dsemblys §500atdwe indiadasra Slztabledengthadf tubing 562
seal 518 is, placed at or near the opening 515 to
and a patjeqy; aeeess i kPh Shown hsimilag il the atcassetipsnof Hae prewously

cescrived S BRRIRA | 0 P8s5 BUER.58B AR frorh " Bnfhing demnea

' th sh@reet raug®r thd RibiRgkseas I5%263%d projection 55
by the pal‘“%tudes a clapf)qgsz t@lhat e%ageg t%e ?;%260555 ?%4 {O‘I%Celon 8,

and ultlmateivatemrmnams abpaps@penicigudad definde by fhveojdistdaloend of the
ro ection 558 can being int e%r al | y attached

projection; 55 nel g HasSpaeny Dy BroYgRssBFoUlR@T aubk ey B5e formula or

liquid fronﬁ’ecbﬁnﬁoﬁtpa;fggglgtg @fé?%?@r@%he@&#é“@{ﬁ%@ﬁ {tﬁﬁ*é&@ and delivery

system 50O0ih oeat, the projection 558 is in the formof a
needl e having a distal end that defines a tapered

r00631  £Xfe 2R, 347 9hCehagh, B 8sh 8 PERSHESELELGREH 110 in any
suitable nﬁ’él%éﬁt'ﬂﬂ §ﬁ%ch ng?ﬁﬁt%‘h% Lqﬁea@x%eﬁgélnbgw*onment from the

conf i guratl on, 1 nclu ustr at

internal paidiomn o!ﬁetdenmlI%Z anch t‘imSNeEMals cosidesed taabantageous at least
al ternatives, such as blunt ends, rounded ends, and
because 'tt REOYides. additighalopetestionsagainsiseontarogwtian [afoze formula in

the - contajé 4 G35 P FAS! SRrt4EL 8D, Ty L) O bonment

Examples %f”tui%ébté) dhfcHfenss Bétwedh thizech eSEQ“ﬁhM finish 514 includes

descri bed enbodi nents. The passage exten
threaded aonnﬁetnong fowadin Bygure Qa)atseHiEdatlamded pcom’mzctt@m clamp
e tubji ng 562, cap 55 nd. ction 558, and
Connectloflﬁrt prRded; coanachianss w?%&l %ﬁf'%g bae¢lsnddsey caBnections

o] 0 t a 5
ormes vl 24 56 BR8N s SES T S8 s o
heating cémnrtém-scm@e nef plastibeopadtiRift switabié hadteiRes Aed suitable
storage and delivery system500 is in use.
temperature for a suitable length of time to effect a fusing of the components. It
is expressly contemplated, but not required, that the cap 552 and finish 514 can

be integrally formed with each other.

[0064] The spike assembly 550 can further comprise a removable collar or
tear strip 540 to prevent the projection 558 from moving unnecessarily. The tear
strip 540 can comprise a tab 542 to allow a user to easily grasp and remove the
tear strip 540. The tear strip 540 can be removably attached to the cap 552 and
be removably attached around the finish 514. As a result, the tear strip 540
holds the cap 552 in place around the finish 514. When the integrated storage
and delivery system 500 is ready to be used, the removable collar or tear strip
540 can be removed to allow rotation of the projection 558 into the penetrable
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[0063] The cap 552 can engage the finish 514 of the
container 110 in any suitable nmanner. An attachnent
W@ b@B/ocwad s t he external environnent fromthe PCHUS0NZ084734
portion of the cap 552 and finish 514 is considered
advant ageous at | east because it provides additiona
seal 518. protection agai nst contam nation of the fornmula in
the container that can result fromcontact with the

[00651  SIORER I AL PR n, RAERLERA) ¥,k on 556 15 moveabe

between ign@tdi%%% poyiGaHeaner NIy PioMBni N FbEUELafble, an outer

eal ed t hreaded connections, c¢lanp connecti ons,
surface ofbtheldihishnb4t defises ian€irstiithgead ne20 vand divds inrierssdrface of the

connections forned by fusin art of the cap 552 with
cap 552 dsglnesoa safend ﬁln%eacsiiﬁls&ﬁ%agaw R GHPT deperERcs between

the first §70°afl Sectid Suitbal 8972, ° ThEPbEREMEN, 5 JF froxeq drom the
storage p@iifi@ﬁtt@tﬁésdélglé?fy poStPBYNhsing the is%il@é@s%é?ﬁﬂlg 550, such

contenpl ated, but not required, that the cap 552 an
as by graspingsth& apcab2 badi fareinaithg sexant thiredd €542 tot ddvance along

the first tﬁgggﬁfﬁ@%@ﬁ{nﬁ%téﬁe@ ogg%?éﬁig@%u{r{ghgr@méé ﬁ%g continues,
the distal g‘ﬁ gfféﬂggﬂgg@%&fo‘ﬁ“s@@’ 'gBﬁt%ﬂ%iéﬁ?z allH{aVratérEechteeﬁ{%getrable seal

conmpri se a OW a user

518, provieisd laccesesp tdfarenuieof liguid aprchet comtaiAGr, The tear
strip 540 can be renovably attached to the cap 552 and

be r V. ttac .ound the finis 14. As a .
[0066] rg[g'ul ) qe}ﬁéfﬁaghvre s%]rﬁ%ﬁ%@%rﬂho ¢He @5 BSsinPHeploz;cg flexible
‘ _ o 5 . .
ateral. QYIS 4 Lo ooV iRe SOSBLRGERLE S pyiBiessing on the
top of theewapal@32 ced | thatorthieegrojectipn 558 danldweeredand fpierces the
raotation of the projection 558 into the

allo
penetrablé,sral Ao AS1? RBUSGGHR0EI6U NPENQISNBRA) eratate thearap 552 to
5 065}; O t . ip 540 is renoved, the
acceSSthebﬁ%?géﬁﬁ§Ehg§@8ﬁgtﬁ%ﬁé@@%gﬁégetmeen a storage position

and a delivery position. For exanple, an outer
[0067] sHiguce DO iinstiatei an Bitegretedestoxager andt delinerg7system 600
urface, of. the defines a secon

‘according e siKtbySXEm A F Sa0aOUIHABE: | Dhe fatedared Siorage and delivery
system 600 includes a storage container (e.g. similar to the previously described
embodiments) that defines é chamber 612 and a finish 614. A neck region 616
forms a transition between the chamber 612 and the finish 614. The finish 614
defines an opening 615 that pfovides access to the chamber 612. A penetrable
seal 618 is placed over the opening 615 to isolate the formula 620 or other liquid
contained in the chamber 612 from the external environment.

[0068] A spike assembly 650 is attached to the finish 614 of the storage
container. The spike assembly 650 includes a cap 652 that engages the finish
614 of the container. The spike assembly 650 further includes a projection 658.
In this embodiment, the projection 658 comprises a needle having a distal end
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the first 570 and second thread 572. The projection
558 is noved fromthe storage position to the
wa@lzioBMet0ys position by rotating the spi ke assenkdUSH07/084734
such as by grasping the cap 552 and forcing the
second thread 572 to advance along the first thread
that defingg® taperediedge 660 munvtahiatfosf pidreing thecpepetrabte seal 618 of

the storad@ omEiend. Polei A BSSDhendaraEed (W Ackhe Brajection 658 can

have any Bt T8rAf BERE coffloMFatiBehafing ML Hlustrety ppd described
needle forgapasSiell agwtnepfsatdblexaleenatraes) istich a8itsludlt! @M8sarounded
user to break the penetrable seal 518 by pressing on

ends, andithe lik&p of the cap 552 so that the projection 558 is
| onered and pierces the penetrable seal 518. As a

[0069] 'e&Hd fspnké‘%ééé%l]—)gagrse%E@fﬁl%&eg% 3Lfane Iéﬁ@lr'lggtgﬁl?oing 662

access the fornu [ the contal ner.

and a patiEénduaecdds tip (8ot shevem) isirndlgr aicethstaucegs tipd of the previously
) del jvery s¥sten1600 accordiqg to a sixth exenplary ]
described g@mbadiBeNIS TH: Rassagexiay 6abexgendsdrom aneppening defined by

the patier PAREBES SR, HSLIIF G iR s oOhRALBS5 ol i 656, anc

ultimately?téﬁﬂ'ﬁ*\)zﬂreﬁ]& HHl égéhfﬂgﬁh6@@)4-de‘f‘ir{@13kbgeghé”ﬁ*%é end of the

orns a transition between the chanber 612 an
projectionf 658sh Tee4 passagéwaiys 6661 proviedicisna sraarteopttrangelofic the formula

t hat provides, access to the chamber 612. A penetrable .
from the Lontamey it Ehﬁc@@t@f@r when og'éﬁﬂ ingegratacy §t§’6ﬁ§?e ange delivery

\ gp?ﬂ 20 or other liquid contained in the chanber
System 60(92 ! rg?nét he external environment. [0068] A spike

assenbly 650 is attached to the finish 614 of the )
[0070] silhieagab GaAtc@Mmengagadhepiinishabd4nef thesontainardesaay suitable

mrvner o€ 8o &b EARITE, Sl Ao EREHR s
external ef®fron @ntrﬁrén?'fﬁ@didféPﬁaIeﬁgﬁti%o%?%g@pgﬁggﬂﬂ IfifisSh 614 is

a needl e having a distal

consideredPCadisatageo6d 734 {dust dedcanese aitt gwevidesdgddifdhal protection
) suirtabl e for piercing the penetrable seal 618 of the
against copttgmigatishtadi the .fortula exdidgsd in dhgeconsaimarnthat igan result

from contBEEMER! Ak BEeF, shPIGRunEL" 1M SlfLsS Sontempated, but
not required, that the cap 652 and finish 614 can be integrally formed with each
other.

[0071] The spike assembly 650 can further comprise a removable collar or
tear strip 640 to prevent the projection 658 from moving unnecessarily. The tear
strip 640 can comprise a tab 642 to allow a user to easily grasp and remove the
tear strip 640. The tear strip 640 can be removably attached to the cap 652 and
removably attached around the finish 614. As a result, the tear strip 640 holds
the cap 652 in place around the finish 614. When the integrated storage and
delivery system 600 is ready to be used, the removable collar or tear strip 640
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needle formas well as other suitable alternatives,
such as blunt ends, rounded ends, and the I|ike.

WO 0080§403he spi ke assenbly 650 al so i ncl udes aPGUUSADT/@84734
l ength of tubing 662 and a patient access tip (not
shown) simlar to the access tips of the previously

can be redwmwad tedakowodotativrs .of A gragection BB enterntie peptrable seal
an opening defined by the patient access tip, through ‘
618. the tubing 662, spike 656 and projection 658, and
ultimately term nates at an openi ng 669 defined by the

[0072] dicheé trdte4r idtap 840 %C?éﬁ’fb\f&? tﬁé]qorﬁﬁééagﬁwess%fimoveable

provides a route of travel for the formulra rom-t
between aostaiiage pasition padi entdelharyt hIIBSlIhtDBgraFeld axamgpde, an outer

surace ofe SEEH B SHRAEE,S Bt Inrbnd Eonl S04 The B8 of tre
cap 652 CRAHEAA SR BOR B2 RSk 8080 S RS beteen

the first 670nandesédcisd neirepdr 6790 oThehpréjietidm 688 i&i AMdgled from the
614 is considered advantageous at | east because it

storage p@lbond@;tlaecdellmal pesitioec by oiotatiogi thwe spike assemblyn650, such
ornul.a_.or I, idin the co ner .t
as by grasiig| fhé Rapnboanendt FAENS the Seqaith Ahread g ot toaadvance along

the first th?es?%?zﬁ?' Y tflﬁétgﬁf{glﬁé gﬁgvggﬁ?rﬁ e rﬁ‘b‘r?@éﬁtﬁﬁ%%%%ntmues
the distal emhof ¢hbeprojeefioh] ceactpi ed é}mfﬁéteﬁﬁﬁegﬁéhéﬂrébr@@eal 618,

onprise a renovable collar or tear strip 640
providing 9€@@%&1t0 the ferg)watenliqeBBin thenaantpineunnecessarily.
The tear strip 640 can conprise a tab 642 to allow a

[0073] US{W alt‘érﬁéﬁl'vbye%ﬁé@lrﬁéﬁtsf FBPVihd hﬁteén%%édskfdr%%féﬁ%nd delivery
he tear strip 640 can be renovably tached

systems sbawrﬁﬁ? Faagmiresr Brnava HIQ, Hte ecbed sarfacedof beeffimishhcdiidefine one
r t the tear strip 640 holds the cap 652 in
or more 56?’5@@ Lﬁfdef‘ﬁégﬁ ﬂﬂ@ho'é Or%ﬂpﬂﬁspﬁﬁ%@r% dfe inner surface
St Qi d d
of the capy’ MR "Bt R SUHEAR Bl A Y gffin Bhe or more
shoulders 208/ 64846 61@/ S8 @663%@@@3@@ bﬁ”ﬂ’\(@cbdit‘éra!suﬁfﬂce of the
rotation of the projection 658 into the penetrable
projectionsedbimilar to previously described embodiments, when the stops are
engaged by the shoulders, the cap is maintained in a storage position such that
the distal end of the projection is positioned on the opposite side of the
penetrable seal than the formula, thereby maintaining the projection in the
storage position. When the cap is rotated so that the stops are no longer
engaged by the shoulders, the cap can be lowered so that the projection moves
toward the container and the distal end of the projection passes through the
penetrable seal and is ultimately disposed on the same side of the penetrable seal
as the formula or liquid in the container. Ultimately', as movement of the
projection continues, the distal end of the projection provides access to the

formula or liquid in the container.
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618. [0072] Once the tear strip 640 is renoved, the
projection 658 is noveable between a storage position
warsac4ded i very position. For exanple, an out ePCT/US2007/084734
surface of the finish 614 defines a first thread 670
and the inner surface of the cap 652 defines a second
[0074] trmgudesm tiraungledlde d | ustrate eidditional exeeplaey vermbodiments of
e first 670 and second thread 672. The prOJectlon . ‘
mtegrated6§é0r%9 delivehsystermsagt Piinnesentodiselosure.  Figure 11

lllustratesdﬁiﬁr“{?égragga %Egggpgya{lﬁ @%IL\E@'&Q%%? p@ﬁ@d&ﬂg@& 39 a seventh

exemplaryseéﬁmbduhﬁ@@@ 67Phé0 inthratedalstheagé hand rééll\ié]*é/g%stem 700

Utimtely, as novenent of the projection 6
includes acostaragess:ontan@ean gtlf) thatl defines pr chacnben me achse storage
618 provi di

. d trat t hi trabl e seal :
container ié]ééﬁafcrﬁe%{ ?%?@SNPW §%§r thatyis athaﬁhteﬁiefq;@npatlﬁat atcess tip 764.

A ossag 8] g ByahAAETon SROREPTHE 6l BEVAH acces

764, throdgh thbetl,ﬂﬂhgf7§2|fa‘rﬂj3€|lt¢ﬁ1étbw teRndateanatehl opeAify 7@9 defined
nore shoul ders t hat engags one or nore stops di sposed

by a distabendhef thedubing 74ck attachatkte Ape eont@inar (Ald. yThehpassageway
r can defi nes, one or. nor

766 provigiSun Eate ok, Baslgiorohs dorihie §E%Bst'a?s%%%@d”85 710 to the
patient wHé}?tﬁé‘tlﬁ escrcf.&g?égé%nd Rty ﬂ '7'0'06‘ s iPuse,

preV|ous dlﬂEﬂtS he s ops are
ged by the shoul ders, the cap |s nalntalned in a
[0075] sﬂg?%gu, bistsi ﬁ%ﬁomematbrqah@biesﬁ%al £ tefisplate a formula or

otner L BSREARD 1 RO RRARE 902 HPPRRE gPhel sbhene. The

breakabletdt| 7 P a&ir e Eﬁade'&leat Hriy %W'a‘lbﬁg tH@f‘QUbH@E 7‘1@ entrance

is rotated so that the stops are no engaged
of the stondge sbotaiders/10 loe aiatheqmatlmtl mssdtlpomﬂaatﬂueetubmg 762 can
foj ecti on noves toward the co tai ner and the di stal
also com ;ﬁé

dnorethan;ang |R§‘rﬂ%¥5§§ SeRt AlgBNYhOCatigRe1319pge the tubing

762. ThediRiale| Al ATEA b bRBRa g 35y TR Rpariom such

as, for exgpiplai espiks tdr"phﬁtt/url tRiteaBRtalesshehe @e@lecﬂ'hénbreakable
conti nues, the distal end of the projection provid
seal 718 aamealsot bet heokemrusing Huid iprEssure firben dinet &ormlulatzon or fluid

inside the container 710.

[0076] In alternative embodiments of the integrated storage and delivery
systems, the tubing 762 can comprise alternative seal devices in addition to or in
place of the breakable seal 718. Figure 12 illustrates a seal device 800 for the
integrated storage and delivery system 700 according to an exemplary
embodiment. The seal device 800 comprises a first assembly 810 attached to a
second assembly 820. The first assembly 810 is attached to a first tubing 812,
which can be attached to any suitable patient access tip. The second assembly
820 is attached to a second tubing 822, which can be attached to a storage
container. The first assembly 810 includes a cap 814 having an underside 816

21



WD 2008/ 064046 PCT/ US2007/ 084734 [0074] Figures 11

through 15 illustrate additional exenplary enbodi nents
wo@R00sewoegr at ed storage and delivery systens oOPCT/L£2007/084734
present disclosure. Figure 11 illustrates an

i ntegrated storage and delivery system 700 accordi ng

that defines a projedtion esengpikey 8d@odiinebhis Embodirmens) aethe spike 818
. storage and _delivery system 700 includes a storage
comprisescd §irAPiR Preiectiondisreserd Srathe mnstarside 8 1thef thercape814. The

(N [ a tyhing 762 that is attache
second asSgMByBog BRI KRuBel BoA PadCaskitBls wBe BpPinges26 that
i |0 ' bya t ' id i
provides dicaBsay SRETar RN 023. O WERARLDR Lef bR Id ploced over
the openirgg 8216 tpseahth& @abited 82 thaly isaattachad nthefstohege container.
tubing 762 attached to the container 710. The

[0077] p%%?@%%ﬂ?§147$ﬁtﬁé%ﬁs@?éss%r§§w ?g‘q el Pgﬁ Qﬁ% f&ﬁ@rg 824 of the

formul/a™f rom e contal ner

second astémblpt@ROAat Ad iflstradedandFrflriey Ry thesésike’888 adVantageously
use. [0075] The tubing 762 conprises a breakabl e seal

provides & p@intG edgeatanglefor mtharcﬁuit@blﬁestnuc_qmai tentusenthhti facilitates

the piercing, 85 Ei0rs disPtian Qe eSpeabic sEaL 475 O dhesseanshgssembly
! 0 . -4

820 ThekBTeRHliaS offcoaleRed opiind lnoiRRF; ATYLSHKE 816 need

only be abdéso dizrapt thenperetiabic weal 2@ sudfitientBaknaughnio enable flow
| ocation along the tubing 762. The breakabl e seal 718

of a formudaerethardigwdustiongddmythaichambemnechani sm such  as,
for exanple, a spike or puncturing that can access the

[0078] ?Gﬁﬁ_e Ihrebrakagh® baedisgdsedagt ahaQ %lai_ &elp 'iecw on the

luid pressure fromthe formulation or flui i nsi
undersidet 0t dwnteame81410. FopOe&pmpleal tlenapike 8b8ois n@dvantageously
of the,integrated toraean(%a]eliver systens, the

positioned; gleh§liStERCealr QPG SETERT diH1S <8R Stk RRYItIoRINg near or
adjacent Eﬁgh:g@ﬁigﬁ%q‘?{ls@f‘ tﬁéact?n&’érstigé %f@kagl f%@?ﬁhgzég' particularly

rates a seal  device 8

advantageiouisegs ahrrenbblexothasgkteBi1\GtY foitht £ oM AR HEHBtion of the
to an exenplary enbodinment. The seal device 800

penetrablec sead i 828 aroundt the spemimeterookithacisedl t828 asethendap 814 is

ssenmbly 820. The first nbly 810 is attached to a
advanced ?‘?‘P’Q?gttﬁﬁi%‘gc ?Ssﬁmswa@ﬁ be attached to any

suitabl e patient access tip. The second assenbly
[0079] The movement of the spike 818 is accomplished by rotating the cap

814 along a path defined by a first thread 830 on the inner surface of the cap 814
and a second thread 832 on the outer surface of the fitting 824 of the second
assembly 820. As the cap 814 is rotated along this path, it moves toward the
fitting 824, carrying the spike 818 toward the penetrable seal 828. The spike 818
ultimately pierces or otherwise disrupts the penetrable seal 828. At this poiht,
the movement of the formula or liquid through the seal device 800 can be
initiated.

[0080] While the cap 814 is illustrated with mating threads that permit the
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820 is attached to a second tubing 822, which can be
attached to a storage container. The first assenbly
w@1@shewkaides a cap 814 havi ng an undersi de 81BCT/BI200¥84734

2008/ 064046 PCT/ US2007/084734 that defines a

projection or spike 818. In this enbodi ment, the spike
required 8idB/ememr iofeshe spike e8hBpj Hctis onndiespteedl timat hether suitable

under si de 816 of the cap 814. The second assenblé 820
structuresc it | eeable rsuch npayemenht ofcthene@mnBdfenang &be associated

projecton A B IHELGENBG5ETE S B5R b M AR vnciare wini

the scope ¥Fahd hﬁ/ér\{@?lgg?s?? ebxBRhpleS tHd gﬁbfﬁlbf(’aﬁ@?itﬁl eg%@lyof the seal

cont ai ner. The cap 814 e first as

device 8081towdgdgéiset heséries i ofgndeecbbaffies thatoalowssieebtap 814 to be
820. 63 illustrated in_Figure 12, the spi ke 818

pushed doxyAMATedésus F§Wapd JhiegBikting 4t whanya, usagdesiiesotmaccess the

formula O%ﬁ{éiogﬁ{ngh%goﬁhm@ feature that facilitates the

di sruption of the penetrable seal
828 of the second assenbly 820. These features are
[0081] cdhiguckerlsdilbstraies p sealedeviceaBE0: for tipe Kptdy@tadestorage and

cetvery sGBh o e el U O RS S faet. The sea
device 85QEApHERY & B S il BEIEEEned 197820 ST Bmoly 570,

The first asseery B60fis Httactred 84 first tebapB62, tWRicPLkA Bd &ttached to
I S advant ageously _Eositi oned at a distance fromthe
8

any suitabe pasiertracarssctip- sihe seopnel assemily b0 i attad)edt éata second

tubing 872, \GOREL A5 SlpAlEs A OE LRl e el taPrSHIEPL, aggemoly 560

includes agfﬁ%ttt%sfé)B@@tl"?é’@ﬁbﬂH@%_Sa ¢irst lb%?sﬁﬁeﬁaeﬁ '8%86 PeH fi"f‘?ﬁ Base 864
I of tHe seal 828 as the

seal 828 around the perineter

further corapridéd ome advanoed proteusionse 868 ond Has sseddnd 8@¢sembly 870
) [007& The novenent of the spi ke 818 is acconplished
comprises i, Seepndilapa Bd4cHpt dalings shgeeopdinassedaveay B76& The second

base furthif K¥finies 8 dtohats DI 88" ut or sur face of the

fitting 824 of the second assenbly 820. As the cap
[0082] &8Thea enecommereapoatyusionrs B4 of ithenfirstsbasevwdaH aind the one or

more groo&igfﬁééfgk;pgéﬁg%%I%Ergﬁ'glhgqtﬁgeng :pggggér?sttra\é?erc? atnhde arranged slidably
attach to each others. For example, the protrusions 868 comprise a shape (e.g.
t-shape) that can be locked within and slide along the grooves 878. In another
embodiment, the first base 864 comprises one or more grooves, and the second
base defines one or more protrusions (operating in a similar manner as described
above). It should be appreciated that the first base 864 of the first assembly 860
can be slidably engaged with the second base 874 of the second assembly 870 in
a similar manner using any other suitable mechanisms.

[0083] In the storage position, the first base 864 of the first assembly 860 is
with the second base 874 of the second assembly 870 so that the first

23



ultimately pierces or otherw se disrupts the
penetrabl e seal 828. At this point, the novenent of

wao bwshetomal a or |iquid through the seal devi ceP@DUSWATIO84734
be initiated. [0080] Wiile the cap 814 is illustrated
with mating threads that permt the 22 W 2008/ 064046

passagewmﬁﬁmt@eésm@ndepassaglewaveﬁﬁﬁtama‘ nobhaligridae asnﬂustrated in
is unders&god that other suitable structures

Flgure 13erl\49vens€er&n0 befenmula embaeic thnoughthe: sral devnce "850 can be

itiatect 55REI e AL SR B0 Ak DB Bh8 S83hn, essembly

870 so théﬁﬂenyrw@mcbrwofthéorrﬁwﬁ ewdy 860 Fhk' the Gdddnd Passageway
the seal device 800 could define a series o

876 are aln@med ol tH'IISSPtDIIMt thelroovemrentipf &éhe foomida pudigedd through the
[ ward the fitt

seal devm&egaﬁa@?oé%\%@'esﬂ?ﬁﬁnu%r Waoéﬁﬁ??é@mmegﬁ?iaﬁigr through the
|
ol dov T bech0S 4, 15 bAELSGLTDYE B6BL A e secoe

passagewé’?@%@@édeTfﬂgtéteW@hbﬁédexeﬂpl ary embodi ment. The
seal device 850 conprises a first assenbly 860

00841 S5 Hd el BEPBoRTTENEL 1né e ik oefASSAP e second
t -
bose can 8 Saod! s, i, s AheQ RN, Wer 38 apfens of che it

passagew@? 2andtthehseaontepassagdwdyt cam ¢ parfierment biynestatifite the first
rst assenbly 860 includes a f| rst base 864 that .
base with 66$Pﬂ@“st% ther%ﬁcq%bag@ml} stweuldThe anpreciaasetimithe first base

n [ [ . L
can be s EbnBRERE 8348 SeBin A LAY S 3y B8h1e Hifashpent that
[ aefd e fiFSE Pe op 0
atiows on Ejrt ﬂg?‘r def i n?ﬁgﬁgwograogvgse@%é f%%%Z S;fr%hsesageways to
move fromne monratignpdotpositiamstaah dilighed f positiomasmndB64candersa in a
ne or nore roov s 878 of the second base 874

manner Slg}lgl‘c the §edap B dably attach to each

ot hers. For exanpl e the protrusions 868 conprise a

[0085] sirgerds.IHA dndhbpB)illusatatean Seal dekeck WAMiforathe integrated
“slide along the grooves 878. In another enbodi nent,

storage an@edeliveny 5xste67 0foREEPE@Rd0fie @anothere eyepoplesy ambodiment.
The seal tchewce BBB comprises a first assembly 910 attached to a second

assembly 920. The first assembly 910 comprises a cap 911 is attached to a first
tubing 912, which can be attached to any suitable patient access tip or storage
container. The first tubing 912 is slidably attached within an open'ing 918 in the
cap 911. The first assembly 910 includes a first base 914 that defines one or
more outlets 916. The first base 914 is attached to the end of the firSt tubing
- 912, and the one or more outlets 916 lead directly to a passage of the first tubing
912.

[0086] The second assembly 920 is attached to a second tubing 922, which
can be attached to a storage container or suitable patient access tip. The second
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base defines one or nore protrusions (operating in a
simlar manner as described above). It should be

wappseecioat ed that the first base 864 of the fiP&L/US2007/084734
assenbly 860 can be slidably engaged with the second
base 874 of the second assenbly 870 in a simlar

assembly SR01eomysitisgs angecdhdrbase G2 ehaedefinesna. rddee8all portion 926.
the storage position, the first base 864 of the first

The recessed qaitipre8a6 leads direchly tetbadassagesns the seéeond tubing 922.
. d . 87 t hat the fj].rst WO
A portion 35536 6488 co pETIS R asBapan pastbienf e @esnnd hase 924 as
iuusuatedﬁﬁcﬁgﬁr@gqg?g%wﬁglagﬁ are not aligned as illustrated
I n .

igure venment of the fornula or liquid
h the seal device 850 can be initiated b

h
[0087] ts|T{f8¢u%lgS¥ hase P4t Qfsthenfirst @é@ea’mla{c%m@ng@%@ythﬁesecond base

t ' f. . th | [ St .
924 of tnESAMFISEENAly 878, 29007, HACE A8 k! Feldiel portion
926 of theakapAd- bdie Y4 iPeonktrudiedr@ve Brranged! e ré6&ivd th@First base
liquid through the seal device 800 can occur. Maxi mum

914 of the Ifirat @sseneblyo®ill ko ar mMannerdthat dhghonéer swee datiets 916 are
completelg %3@5&8@%&3@%‘5 &%@ﬁl@i‘?@f}ﬁ%ﬂ%&g Fp%ﬁggﬁ h9[e2(90g:§] illustrated
in Figure 1 8ATTREBSEHINE o3 008h PEthor S B Syfa T 84 ong as the

recessed portiehi 9pBEDF i ddtond iy Y2 pfist 6endtrugted and arranged to
passageway and the second passageway can be perforned

receive theyshapeaof tigetfirst fhase 918adnethe nanerepecevicu sy eesecined .
base. It should be appreciated that the first base

[0088] CaMobendritdgptie ?@Pﬁﬁﬂéagﬁr ﬁﬁyyﬂm&m%eaﬁaﬂ&éﬁge@m can be

sui tabl e attachnent a r nore firs

initiated bhExetgehyg te first basevBddsefothke plustagssantbliyo910 from the

nove fraom a_non-aligned position to an aligned )
recessed pRrdian §26RE thecsecand hase A24mmiliystsatad an Rigur@d4B. At this

point, the YRR Rt TP BEL TRy L SOSEh B, DR #s hiséBuice 200 rrom

tubing 912t0nasMm @D Hekives werkat®if hRGnAGedli ng to anot her
exenpl ary enbodi nent. The seal device 900 conprises a

[0089] i fFSf Tiel a4, BioBeofpieasabhh bachalie Wikabheecessed
portion 92¢° of thid Skcond base 924, for example, based on the tightness of the
first base 914 within the recessed portion 926. It should be understood that
other suitable structures that enable that attachment and release of the first base
914 into and out of the recessed portion 926 can also be employed and are within
the scope of the invention. ‘For example, the first base 914 and the second base
824 of the seal device 900 could define a correspondihg set of snap fittings that
allow the first base 914 to be snapped into and out of the recessed portion 926 of
the second base 824 when a user desires to access the formula or fluid in the

container.

[0090] In an alternative embodiment of the seal device 900 for the
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tubi ng 912, which can be attached to any suitable
patient access tip or storage container. The first
wa BMeH09l2 i s slidably attached within an opePCTYSDLG084734
in the cap 911. The first assenbly 910 includes a
first base 914 that defines one or nore outlets 916.

mtegratedTrﬁofaget aras ed@livierrys systachedthie toal edevick tdumbprises a first
bing 912, and the one or nore outlets 916 | ead

assembly aomw;agt@ fiysh hasggattachedeta pnsend ankipn of 2. tyhkiogs] The first

vase defnoR Gt AL SufEte, Sy hREISE bR eEERtaby Wpitareacnee

| I
wbing. T L8 95085 AR 9PpEss TIRAREP Myl inauetyy attachec

to the first essednblys e T2 sebahddasserably ooempslsed ansetonni Baée defining a
The recessed portion 926 leads directly to the passage

recessed Bpr’i'ﬂ@ 38€oNe (A KPOBR2SeCoNGoputigks.of T wegor 10uldets lead

directly infy EVBid gt e P shOGnd SamRbe {14 8Resseq portion of

the secon@%%e%"cdﬁst?ﬁ@te’d BAl @i&%ﬁ@*@dt@%@c@i@@aﬂ@ Eﬁ*?@bégéond

base 924 of the second asSenbly 920. In the storage

[0091] £33 th¥ ecib ﬁﬁ?tiﬁﬁhgoﬁ‘%ﬁﬁgea%ﬂsec@tgia5ﬁ§°$nta§ﬁe3 to the
recessed pﬁfﬁ%n BF4nel séénd 'Hade H B Saﬁgr@é’m%]r@ the Ehr?)f/‘ Eﬁatthe second

one or nore ou are [ et enc osed

base are rotdtasal ieetvoéénva onrali ﬂetle esititth b@ltWe@’m e e or more first
illustrated in Figure he first base 914 can

outlets and e ifemaiy $e6Q |oalt£et§pﬁwaatsprwt§spaﬁ%age efea fdd from the
container BB I8 e AR SR bk T B et
lines up th@ bﬁé Hﬁﬂﬂ%rrepﬁ%’c' Bgﬁl'elfsd\ﬁ icBeres é{q}ﬂgﬁg Uﬁ\éegg”@éﬁfe second

formula or |1 qui throu the s ice 9

outlets thadeallowstpaﬁsa@ebef tee fnhd rfgotrhbhé ioositalesret @ tHe Gccels tip.
first assenbly 910 fromthe recessed portion 926 of

t ' t ' ' .\

[0092] | PiaSRECTEA 21 Sn AMubtrls' B4R HRTAOUSR) HEP ¥ incegrates
storage arﬁcﬂ]rdm%rﬁyhgwteih deo aecSffin f@@‘ar‘ié%érge%%él‘aryué’h’fbbdlment
22 or vice versa can be inifiated. [0089] The first
The seal dewegﬂzs&amrbprlseseasﬁbswtabtr@l%mehwmg ran kend portion 962
attached to a cshamber 970. The first tubing 960, which can be attached to any
suitable patient access tip or storage container. The chamber 970 is attached to
a second tubing 972, which can be attached to a storage container or suitable
patient access tip. The end portion 962 of the first tubing 960 includes one or
more first stops 964 and one or more second stops 966. The chamber 970

defines an opening 974 that receives the end portion 962 of the first tubing 960.

[0093] A locking mechanism 980 is placed over the one or more first stops
964 and a bottom portion 976 of the chamber 970 to lock the end portion 962 of
the first tubing 960 within the chamber 970. It should be appreciated that the
locking mechanism 980 can be any suitable mechanism that compresses the end
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portion 926 of the second base 924, for exanple, based
on the tightness of the first base 914 within the
WO 2w896wdb porti on 926. It shoul d be under st 0odP@TIES$2007/084734
other suitable structures that enable that attachnent
and release of the first base 914 into and out of the
portion 96k@efstmjﬁpstr tubmPIB (- émtcatle diwmraielrogiefficientiyrso that an open

in the scope of the invention. For exanple, th
end 968 qf.thﬁ figsls BUbING 9RO isnE0RWIESaHa@aINst A srall 96 t;*n@achamber 970

thereby. o{AITG,OR SAHOGooEAS o A0 0RA L e g iR 060, For

example, 'tﬁbolc?dldnguhwé&héﬁlgm TG S€sh PESppEd 2P r@?no%‘lﬁlg tear strip or

second baSe 824 when a user desires to access
screwing devigalthatrcai bedunscreweed d:orreamme thieoc@®pressiam at the opening
ernative ggfdlnent of the se devi ce 900 for the

end of thQSfL'V% S4i8%0 Heg lossing 6 §ﬂl'$rﬁt e§0acan Seofmage of any

m%ﬂ ivery system the seal device conprises a first
suitable gr'%%y conprising a first base attached to an end

ion of a tubing. The first base defines one or
[0094] noq&%llfustgatamum dtigurashd Auenet éSBeetbedenécmlgtlom&ﬁz o€ the first

tubing 9688350 eubliRl et BB G8h  S5HhGE i B oF FEBF: FtStops 964
are arran@é@%ﬂvsvde the éﬁamlgeraé%nﬁhm ASF mMOTeChpst Eg&ﬁs 966 are

INg a [recess portion and one or nore secon

arranged mu;udietthe dhamizno0dQoutlhgs sarr@adentiniteatibws the end portion 962
bi ng attached to the second assenbly. The recessed
to move t&ﬁkt apdl Bartht withs ke reharaderi 878owsileupteventiag the end portion

962 from B8 SGHbERE PhHFalds b e BiErARE 708 Hbiing 974 of the

chamber 97@ carrﬁgﬁééspy P@ééw@ntl"Fé ehEIepéﬁth@ﬁ‘Cbé’Ziscﬁ‘ trFéDﬁrgufgﬂBir@ 960 and

first base and the second base are rotata
tightly fit aemwedrtma end pbrtgmecBﬁ'nZ)ssa that betrmwvedan arhléquicde doesmmote leak out
rst %%) and one or nore second outlets that

fromtheo‘ﬂeé'\}@gt H@%quleaflwdfromthe contai ner to the
access tip and an aligned position that partially or

[0095] compvetrnt of tieSonmuldoronguidr thyugH thetsedtdefige 950 can be
wi th corresponding one or nore second outlets that

initiated byl r&tmvmiﬁl@elwlmgeﬂﬁcnamsmoaﬁ%e Qree &heelocking meechanism
980 is rergéggaagb C%néggprf?tlg { %ﬁt%&Aﬁg@t& ﬁld ldéﬁ'tca%t Be pulled away
- from a wall of the chamber 970 thereby exposing the open end of the first tubing
960. At this point, the movement of the formula or liquid can occur through the
seal device 800 from the first tubing 960 to the second tubing 972 or vice versa.

[0096] Although not shown, the seal device 900 can also comprise a locking
mechanism releasably attached to the cap 911 and/or tubing 912 (e.g. that is
slidably attached to the first assembly 910) and a bottom portion of the second
assembly 920 to lock the first base 914 within the recessed portion 926 of the
second assembly. For example, the locking mechanism can comprise a
removable tear strip or screwing device that, when removed, allows the first base
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storage and delivery system 700 accordi ng to anot her
exenpl ary enbodi nent. The seal device 950 conprises a
w0 20080640bi ng 960 having an end portion 962 arCEULA7/084734
to a chanber 970. The first tubing 960, which can be
attached to any suitable patient access tip or
914 to be stteasps/detached fromhthe racbssed portiona®Rbéched to a
second tubing 972, which can be attached to a storage

100571 2 tpBheht kB ks Ml BxeBgEED Spmbociments

S i Ag

can be formieel Bhdsmad@FoRb£opventithad mEREFiafs kIvA LIRPEh868 - skilled in
The chanber 970 defines an opening 974 that receives

the art ast welleas qrvy suiiatde amaterints hiersinafter dgvebtoped| 00bege skilled in
| ocking mechani sm 980 ,is. pl aced over fhe one or nore
the art carf gk GROrOBERtaNRTAIHs dRrp8RER off §h6_ BpMmpRIENts based on

verious cERESUIEC, ol A e, SalyReTA the il biSobidrehuid being
used withagpr attiegirated hstorébe ahdcaémer&e@méﬁrmaﬂ:&@rdm @nyarticular

_suitable nechani smthat conpresses the end 2
embodimerios/ 064046 PCT/ US2007/ 084734 portion 962 of the first
tubing 960 into the chanber sufficiently so that an

[0098] ORFRileefik S?ﬁi&fglfaftéﬁesﬂ‘drﬁgﬁsb hHAI aan@é@&%}g&ﬁi@%@ribed in the

agai nst a wa of the ¢ er 970 t ocki ng
context of | outritionagrcarpositiongndughs asf fohmula r far tndn-ogabedelivery to

. For exanple, the |ocking nechanism 980 can conprise a
patients, 'Féﬁo%megpshéwfensmoérarg@cq@;cﬁﬁ@p@éedc@qthayst@ms recording to

the mvendBE 0 SR SRS GEERIRE B Bt 1500BRER el

can be made of any suitable materials. [0094] As
[0099] i (Thet inuenfiom risur provslesanmetbedst iof awuppiping oa nutritional
compost FatalsEE ot -l HRDERY aora PRI S 86 hugpa patient
. v ' 970
Figure 16 SIS Y K e SARatendREan ISy Sl Bignoo 1000

In a first stepsl@0Rarrgsupptierlfiiions dortatmer poth izonubtBontb comvposition. In
back and forth with the chanber 970 while preventing
a second step &RB4pdhei swPPen sealsitiheicemtangn with ¢ penetradle seal. In a

thiro step 198, 4 BBBREE oro o8 AeIRe At ot BB HStcrBEfon that s
moveable 'Hé'i’Wé%rPQQ”ir%'E‘bosition in which an end of the projection is disposed on
an opposite side of the penetrable seal than the formula, and a second position in
which an end of the projection is disposed on the same side of the penetrable seal
as the formula. In a fourth step 1008, the supplier places the projection in the
first position. In a fifth step 1010, the supplier attaches the spike set to the
container to form an integrated storage and delivery system. In a sixth step
1012, the supplier supplies the integrated storage and delivery system to a user
for the purpose of non-oral delivery of the nutritional composition to a patient.

[00100] At least the filling 1002 and sealing 1004 steps should be performed
using standard aseptic technique, and are _advantageously performed under
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tightly fit around the end portion 962 so that fornula
or liquid does not |eak out fromthe opening 974
waizoosmgtowse. [ 0095] Movenent of the fornul a orPdT/ysdoa7/084734
t hrough the seal device 950 can be initiated by
removi ng the | ocking mechani sm 980. Once the | ocking
sterile conditibasi sin agsexemplanpemdbodirmeabdaf stepsnu®@d auﬁdtlheludmg the

f t bi ng 960 can be pul|ed a froma wall o
step 810, Thovbichniles SuPpier Atiches he: Skl keneet HAhe: Eriines to form an

negroted H3tadd A%, 43er/ st 18 gt e SRS S aseote

techmque%ﬁﬂ:l Uh@i@rtétérﬂéfc%hdm@hgg 960 to the second tubing 972
or vice versa. [0096] Although not shown, the seal

[00101] ; A% 3556 Ohéf‘%qa?'@t?ff@rrﬁhe‘siéige@t%??é%ﬁo%f dBnguikaple animal,
including Igﬁgg?an it nloh- h%llrﬁﬁlﬁbcwn?éltsacFggnﬁﬁletshﬁ\c’iuaét b@ﬁtséergblﬁt limited

and a bottom portion of e second — assenDbl

to, mammals) d)lcdsluﬁﬂregfbmtihobaﬂﬂl&tntw trbd&ntileaqaeeitsﬁﬁbrﬁ@ﬁélsordomestlc
926 of the second assenbly. For exanple, the Iocklng

animals suel R idaascandceats: i faem ammaism@ta@ashgepwcaws horses and

humans. \FHEYRS 168 e ciime BBl eBAREN SlUTals BE used, it is
contempla{tébeﬁ%d"td@ﬁ?fbg:ﬂJILe{s‘;'E‘%ééé‘ﬁY @gﬁﬁ?%dtﬁgf tdr%”c?égble of the effect

The conpone or each of

exhibited ex ém@rated eothedexhitiited bynthee cbaterdofithe mralsageam
conventional materials known to those skilled in the

1001021 34 FScteHer B, 2 S PR L BERI0R iuces, out are

not limitedpd! ogdingll€teTpLEritiahal Comsasibiopls, tﬂﬁt%@@qﬁ%ﬁh@pﬂé@é eflitritional
on various considerations, |nclud|ng the nature of

compos:thmeamdrdmeaseroroczom|trb|m5|o|e@élcng,ltrlmm MWEomnpaosition.
integrated storage and delivery systemaccording to a

[00103] axtdd%HbPé @ﬁ?ﬂ%bﬁ%ﬂtcoﬂwg%%&}ommg Gsd 'W[%Eer?tc%ﬁ*\tam all the

t orage an el1very systemis

essential manrmancbfmm:uo rnutlrumtis)caalmbel tisedhas alstﬂeaﬁn,fr@er@lﬁ Autrition for
for non-oral delivery Eatlents it is expressly
the patienty,Batients §aanecsive é@ﬂ%t edthaitnulrienel rawreamentsdrom such

complete %ﬁﬁ%¢8¥§pﬁhﬁﬂ%gﬁﬁgpu¥:L:gg with other fluids and in

[00104] A partial or incomplete nutritional composition does not contain all the
essential macro and micro nutrients and cannot be used as a sole source of
nutrition for the patient. Partial or incomplete nutritional composition are used as
a nutritional supplement.

[00105] A disease or condition specific nutritional composition is a composition
that delivers nutrients or pharmaceuticals and can be a complete or partial
nutritional composition. Disease or condition specific nutritional composition are
those design to aid with a given situation, such as Impact ® sold by Nestlé
Nutrition to decrease post-operative infections, Diabetisource AC ® sold by Nestlé
Nutrition for people with Diabetes or hyperglycemia, Novasource ® Pulmonary
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[0099] The invention also provides nethods of
supplying a nutritional conposition to a user for
Wm0w8/064al6 del i very to a patient, such as a huneCiI/US2007/084734
patient. Figure 16 illustrates a flow chart
representing an exenplary such nmethod 1000. 1In a
sold by NesgtRd NuemtidAORor ahwiseplpatierts! vt pan’halnmg disgense or those
nutritional conposition. In a second step 1004, the
requiring eippiater ssegost.t he container with a penetrable seal .
Ina third step 1006, the supplier provides a spike
[00106] 5%thd RRépd o e MAtREQ] @ b ataahmlﬁshé@\rﬁafw suitable order,
tween a first- p03|t|on I n which an end of
and the cmde;reoflshepss piiesenbadl isn marelgpposiexansphie ccff at seiitable order.
penetrable seal than the fornula, and a seco
Furtherm%gs,wh@ﬂe ORPPrepRrateasteps Gin geecgmlg@a, gnd, gr eliminated. For

example, ghépggﬁﬁmﬂoéhﬁf jf\ggllgfq %ﬂg gﬁbﬁ%&@ﬁ?t@ %@Epgfﬁgrpos?ﬁon can be

ombined F\Jvitﬁefﬁhéhgt 01@@5|@f1 foviding fd Ispik@osat I .
‘ | fth step é115010 t he s%ppl [ erg at tsgiéhes the%psllmb ZePrOVldmg a

suitable smbetsm tl‘tatralaean@y inol udesnthen projesicat & thedirsggasition.
delivery system In a sixth step 1012, the supplier

[00107] S‘#G‘FBt'h%? éi‘é‘rnﬁré%h?é%oe PISED ?ﬁ% g%uﬁf'ﬁﬁdnép’ééﬁgﬁds‘?tion to a

user for t rpose o el Tvery of

user for nontmnalIdmwerVOtmaSpatlenttcmmpnsésetlhfe std@F HlliAg an mtegrated
| east the filling 1002 and sealing 1004 steps shoul d

storage anskdglivesy s¥atemsaceprstingderheaiygntion soHieguser.and
are advant ageously perforned under 28 WO 2008/ 064046

[00108] P‘A’Hd‘éﬁ%@@)(é}ﬁﬂﬂ% ﬁ’ﬁé’decPoF%ﬂlﬂileﬁ@lsa Ak ﬁéle&%’r'g%fdéition to a

dinment, all steps up to and including t
user for ncm—@:raul mahfvech tohe patjgit emnm]’tmurse shep ofidadlisgta kit according
i ner to forman integrated storage and

tOthe'nVQﬁhQ@gP Y@M are performed using standard aseptic
techni que and under sterile conditions. [00101] As

[00109] uSere hrevention tadisotmiovidep Kitetisefulefrethet®dmiNistration of ﬂwds
sui tabl e ani mal, including human and non- human

such as nghritianal camnpstt@nsyct@d@atlents,arrecludtng|hn|rtn@<m nact;ents A kit

sccoring TR’ AyIEL 00 BUL Dt LMo 10 TR0 ctng
chamber, ﬁaﬁﬁrshf ereP e%ra"éi%hsélél ﬂn%}‘("%l’efn]%ss%ﬁ ﬂ@@ﬂmg and the

e terns ani mal or nmanmMA
penetrablepkeablseparatesafie chamberc frosranmphaertetrtdtenvirehsvent. The kit

applies to any animal s that are capable of the effect
also includes a spike asSembly that includes a cap and a spike. The cap is
adapted to be sealingly attached to the container, such as by a threaded
connection, adhesive, or other suitable means for forming an attachment. The
spike provides a projection that is moveable between a first position and a second
position when the cap is attached to and moved relative to the container. In the
first position, at least a portion of the projection is adjacent a first side of the
penetrable seal; in the second position, at least a portion of the projection is

adjacent a second side of the penetrable seal.

[00110] The spike assembly can optionally include a length of tubing and a
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exhi bited or intended to be exhibited by the context
of the passage. [00102] As used herein, the term
WO peBoéd0©nal conposition” includes, but are PEI/US2007/084734
limted to: conplete nutritional conpositions, partia
or inconplete nutritional conposition, and di sease or
patient accessitip adapped for insertian inboad patigrisat aopointWrlfFdhtment.
conplete nutritional conposition (i.e. those which

c [ S [ n 1 Cf trj
roo1111 ¢ ollerdi 57EFEL Bl ] beTBrol R I HegHdiea rorm,
thereby p?@\t/iidﬁﬁrﬁ@-aﬁaﬁ"itégfétetﬁ%tbﬁégeV@néoﬁé@ivérv hgidtem according to the
nutritronal requirements Tromsuch conplete
invention. néltenniadivaly c bivg cccimponents cambeprovidedl inoa form that requires

i nconpl ete nutritional conposition does npt coptain
assembly. | FOf Hexa@ulgn(the Chat BetgaR: bRoPraYdethimyeatiiad and sealed,
. f, tedti th .
atong witt 48 ke S48 iy SnBOLEREORCe1 el Sl Miseructons

relating ttheuassembly cofnthei tompineiiepterenn dr0Mfgrated storage and
di sease or condition s%e0|f|c nutritional conposition

delivery system campbeinproyided hattheekitvers nutrients or
pharmaceuticals and can be a conplete or partial

[00112] "WiatHAS A FeAUERId ithR: g?és%ﬁflﬁ?y QBf %%Néh%iﬁﬁti%@ev?\%f{ Eﬁ, enteral

nutritional conposition ose design to ai

feeding foanuilationsiforateliveryste ha gratiempadre( a)scs @rovigedies Alne exemplary
Nutrition to decrease post-operative infections,

method cenasisass e ceercof rirayddind@ Reedetermined @reaungrof an enteral

reeding (AR ' B DhaaRsES o R BUA SIS Bsab s PGS i, o spice
assembly. NeThee ¥#thirdronis f rovidege vath | §nseamithAt PYEPaFRS the enteral
di sease or those requiring ventilator support.

feeding foroowasionTifeont e @fternal renviodnowentbanak dbeplspskedassembly is
rder of st ente

adapted tc?1 ﬁ@lﬂx} &%Eengﬁ{mn&Ed@é@f@f the enderalr %)esdi%e ormul%tion from

the contagr’g)’énllbglﬁi’e?;ﬁgiﬁéfe&e.ﬁ@BEr?r%Htaf;ﬁ} s%fe@gﬁ,sﬁ%?xttbﬁeTgeeppossibility of

el i m nat ed.

contaminatid®s offthel éﬂ:tmltf’@edmﬁgjf@%‘imatibﬂ isheediiced FORiddtBecause the
can be conbined with the step 1006 ofmlorow ding a

pre-filled epntainestamy Wianspjk@rassambly aresprovisles ¢pi khe seser together,

i ' jection in the first
such as mbg@ftt%ﬁp_er%ﬁjﬁ(g Itgctlhuedfensvetn e projection in the firs

[00113] Methods of preventing or reducing infection of a patient fed an enteral
feeding formulation are also provided. An exemplary method comprises the steps
of delivering the enteral feeding formulation to the patient from an integrated
storage and delivery system according to the invention.

[00114] Methods of prolonging the life of an enteral feeding tube are also
provided. An exemplary method comprises the step of providing an enteral
feeding tube as a component of a spike assembly along with a pre-filled container
holding a predetermined amount of an enteral feeding formulation and having a
penetrable seal separating the enteral feeding formulation from an external
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[00107] Anot her exenmplary nmethod of supplying a
nutritional conposition to a user for non-ora
wa@lzlosvetoyo t o a patient conprises the step of SBCT/USRPOHOB4734

integrated storage and delivery systemaccording to

the invention to the user. [00108] Another exenplary
environmaerdt hodhef spilkkeplagsamblynis radapbesl toobpoatiaaed ¢doathe pre-filled

. user for non-oral delivery to a patient conprises the

container gr\g[) c[;

srupd] thagsealkte eftedr fony oft the rRnterab fessing Jormulation

from the KBRHR abAORS) R eh BRI FARADERYBE IR !B the entera
feeding tubel i proIBRAGeROBREaLSE AR riER dTaédSttirindtich Y6ired UkedPy way of

patients. kit according to one exenplary enbodi nent
the enteralofieedings tabeobeingepraldtiedi atpreg whhnbepresfiléci adntainer of a

.and a penetrahl e se The fi ni . defines an opening
formulatlogng)rt WE"Cr]'bglﬂ%RP \é’ﬂLPQ U%%‘E)&Pfﬁ%’qurh@ @H&@r‘ﬂ%ﬂgf rom an
external environnent. The kit also includes a spike
[00115] addettidds tavebrdimg tdethe inapnéion arepiderul heacqariesy of fields,
] . adapted to be sealingly attached to the container,
including e faes ofyedetinasy dud aapatéentsadhesi ve, or ot her
sui table nmeans for formng an attachnent. The spike
[00116] prstd@sp@gymfdér@mé@%_a'tsam%mg@h% RENERsed hieréin include
position and a second position when the cap Is
the plural fotrashadd all pidraiswesed dleaein ndlodeth ecsimgailae forrms.
-~ the first position, at |east a portion of the

oFg] , ! , ¢ iy ] of t r _
- 1001171 PYHERhHEBoy SANEH g8edsiibnbiSBs! BeenfABE) | lbiments
of the inviemtior @rrFtinciudes tiad] Besthimede efm@rateing theinvention. The
... penetrable seal. [00110] The spi ke assenbly can
descriptiop@ndhiustyatiesl otiemabodimentsfs intendedmniy tprowide examples
.2008/ 064046 /1 US2007/ 084734 patient access ti ) .

of the invEREANeARoROt FCelTIToANPrGPRE Sh iHsnd Ve ORo gt [tssprotection, in
any mannéfeatment. [00111] The conponents of the kit can be

provided in assenbled form thereby providing an

i ntegrated storage and delivery system according to

the invention. Alternatively, the conponents can be

provided in a formthat requires assenbly. For

exanpl e, the container can be provided pre-filled and

sealed, along with a spike assenbly in the sane kit.

In these enbodi ments, instructions
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relating to the assenbly of the conponents to form an
i ntegrated storage and delivery system can be
Wpewsoewds i n the kit. [00112] Methods of reducPCryUsine7/084734
possibility of contam nation of an enteral feeding
formulation for delivery to a patient are also
provi ded. An exenplary nethod conprises the step of
We claim:provi ding a predeterm ned anount of an enteral
feeding fornmulation to a user in a pre-filled
container along wth a spike assenbly. The contai ner .
1. | Aprointggdated h stasage t led sepaliveas tsustem er Bor  nutritional
fornul ation from an external environment and

.. feedin
ComDOSItI(BI‘I?é, é&y%k%ys‘;gggr;&rg}p{lgl gerdapt ed to disrupt the seal to
a co‘Pﬁ‘émér BeAnirtd 4 ReaPRber, ab fieRH nend o4 rﬁ’éﬁ’ét!rgﬁlé eI, the finish

he contalnerto a pol nt’ tredtment in sai pati en

defining aThcoprmagbahldt yhef penetltah‘renseaIosephrahagebherdhamber from an
feeding formul ation is reduced at | east because the
external epvONMEBE; 8BAt ai ner and the spi ke assenbly are

a sl BebEMp oo tReMRR 10, 8 ifiaindhy the Btk 3seetbly including a

cap and a%ﬁhk@“ﬂh@c@b ERGHERAWIH €5& i fRisAl of tRAt tetaihed aﬁ‘ﬂ:l the spike
teral feeding fornulation are also provided.

defining aqamjed:taoy hetingoa cdbsuahesmsdeﬁmnsg aosec«»mdd:annegl rthe projection
moveable; ‘\JE e er?lrsfgfpg%jsléggn;%w o t it;ﬁg |§§,atg?@£ é@ﬂt@q:éﬂétogd‘arst side of
the penetH\tﬂe' BuENLHAN, £89 d\%haﬂdﬁw hl‘&hoi:lﬁ’é'gdlggadt Qﬁﬁ'f Sdjacent a

enteral feed e are so pr ovi

second sidexeffehérpenatirablé Qéa‘pfl ses the step of providing an
enteral feeding tube as a conponent of a spike

assenbly al ong with a pre-filled container holding a
det.e er al di ng_fornul at{:

;
2. DT dpkegraed ToRan ot dphieds svetRnT e ifia LS "Claim 1,

further coéﬁ:ﬁ’% gg4%i%é#%%@%%%'}ﬁgb%7 enV| F onrrgﬁt V\DThe spi ke

assenbly is adapted to be attached to the pre-filled
contai ner and disrupt the seal to effect flow of the ]
3. enthg dnteakatedy sterage andndelivomny tgywsteshtacerrdingdto Claim 2,

wherein tHe HGicoBriuSPS rardiingdn TRt apdboehiofy & 4 pateRt™ ™

contami nation is reduced by way of

4. The integrated storage and delivery system according to Claim 3,
wherein the patient comprises an animal.

5. The integrated storage and delivery system according to Claim 4,
wherein the animal comprises a mammal.

6. The integrated storage and delivery system according to Claim 5,
wherein the mammal comprises a human.
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the enteral feeding tube being provided along with a
pre-filled container of a formulation for which the
W@ ues/owiokd be used to deliver to a patient. [OBQAWB$2007/084734
Met hods according to the invention are useful in a
variety of fields, including the care of veterinary
7. ankhenumbegretede sterade®0drid] deliversy esystens!| ycaordiéngt todClaim 1,
ul.ar terns used rein jnclude the

. that all singul. h .
wherein the Fystem, CRRIPHeS 2 = sFapsraleaschly; attached taet least one of

- j ornms. [00117] The foregoing detail ed
the finish égggﬁ#ﬁg?éh provi des exenpl ary enbodi nents of the

i nvention and includes the best node for practicing
the invention. The description and illustration of
8. enfbfwliintegrated ishoragzdnt| geliverny systenexaeqarding ofo Claim 1,

comprising i sHBIah, SGACHEQ 5t SDECE b thersP ks, DR dtegralipattached to
08/064 / | 084734, ' X . N
the cap, tRR SRR AN T cop HRnni = Sindle, Bpdde in(Mid comunication

with a paseageosf the@rgbirggi d system conprising: a contai ner
defining a chanber, a finish, and a penetrable seal,

the finish defining an opening and the penetrable
0. Sfle SARGHE g G Y et orenas to ciam 1,
_ . . i nel udi q
wherein tk@e’é?é@{dﬁgrfs@% é?l'e&?ol%sljﬁf%%l.' nciuding a cap and a

cap engage the finish of the
contai ner and the spike defining a projection having
a_distal end defining a second opening, the projection_
10. noheadnkeg@tede starage angodelivery isyskanRegesdingttg Claim 1,

. d.i.s.ad] ' [ of h netr abl al
wherein tfsdiReZ8b8G I TurnS! cRliPuRes i VplShf dfdsE BB adapted for
insertion iREY acsatieAt aff PBINISHEE-Rftridigr;penetrabl e seal . 2. The
i ntegrated storage and delivery system according to
whe@ini thel patitat tdoeess dipindudgsaa distiad etic defiedng ra thied opening;
chanber. 3. The integrated storage and delivery system
and according to Claim 2,

wherein the spike assembly defines a passageway extending from second |
opening defined by the distal end of the projection to the second opening defined
by the patient access tip. |

11. The integrated storage and delivery system according to Claim 10,
wherein the spike assembly further comprises a length of tubing defining a lumen
and disposed between the spike and the patient access tip such that the

passageway extends through the lumen.

34



wherein the fluid conprises forrmula for non-ora
delivery to a patient. 4. The integrated storage and
wa@lzlosvetoys system according to Caim3, wherei PCT/H£2007/084734
patient conprises an animal. 5. The integrated storage
and delivery systemaccording to Caim4, wherein the
12. afdihmlintegratedestaragamanid éeliviéwry isystgnmatactadimgg Claim 1,
nd deliver systen1accord|ng to Caimb5b, wherein the

wherein tﬁgmggp es @& Argt threadzang shespoeigction defines a second

. 084734 7. The integrated storage and
Con“ﬂ”ne@%i&Q§&89§ysten1accordlng to daiml, wherein the

wheFiAteIa fipsoahd Secdrideireddd eeﬂﬁbe@%ﬁhéad Sia‘tﬁchﬁh to
at | east one of the finish and the cap.

| whereinethat projectioagmaves detwesry thes first aan@rsﬂacgwd ositions by
Claiml, . conprising .a tubing attached to the cap, the
advancemgﬁf;@gg)ggit,n& Wf@@éﬁgw attached to the cap, the spike
and the cap defining a single passage in fluid
communi cation wth a passage of the tubing. 9. The

13. | Mrgiatestatbdr stf-aged athel lde¢|%r§y§‘y§tf@rﬁ05@é@l+d1§gttb Claim 12,
Caiml, wherein the cap conprises a flexib

wherein thﬂac@p@ﬁﬂnqsmnmés&anchggan@ﬂm 6Iﬁa©ée©¢wesdlhe/prmectlon
system according to Claim1l, wherein the spike
assenbly further conprises a patlent access tip

14. a6 eMrdfat mﬁtln§€d|ia'lg%”a'nrc‘f Qleél’iv%‘?g Pdtefth &M&gggf% Claim 12,

t reat ment? erein the patient stlplnclu

wherein amlistet sanfacietf thewpstahding pretiongdefinad thieefigitrthread.
spi ke assenbly defines a passageway extending from

second opening defined by the distal end of the

5. PSR EDeA8e By AR S bl o o 1,
further cdi‘ﬁbh‘éﬁ“'fg’ §V§F)?|'ﬁf93‘r%£{ﬁé§h@6 t8 thai %ﬂ&ngth o!:)?éé%d h& force the

spl ke dassenb er conprises
projection deto blneg;@olnmhposition

16. The integrated storage and delivery system according to Claim 15,
further comprising at least one mechanical stop disposed on the spike and at
least one shoulder portion defined by the cap;

wherein the at least one shoulder portion engages the at least one
mechanical stop to maintain the spring in a strained configuration and the
projection in the first position.

17. The integrated storage and delivery system according to Claim 16,
whereln the cap defines an upstanding portion that receives the projection.

18. The integrated storage and delivery system according to Claim 17,
wherein the spring is disposed substantially within the upstanding portion.
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and di sposed between the spi ke and the patient access
tip such that the passageway extends through the
WO 298106408 WO 2008/ 064046 PCT/ US2007/ 084734 12PCTVHE2007/084734
i ntegrated storage and delivery system according to
Caim1l, wherein the cap defines a first thread and
19. t fherinfegrated sedrages aads elabivéry coypliemeatceondingr eadClaim 17,
. Wherein the first and _second threads define a thread )
wherein aflaast ap@riiparefi the reiks &5 setatahlewitRincdiew@standing portion.
first and second positions by advancenent along the
thread path. 13. The integrated storage and delivery
S BEGet Hn i i e&@d h idaf § i
20. aﬂ%g?andi ngdpgtr?‘iégg ?t?g H%é’é’e?ﬂeg&e% @p?gjé@?tlﬁgnwe@alm 19,
wherein rdtatiorhef itheegt feast atpodim afidhdebpikey thatly &8 eotatable within the
accor di na to aim12, wherein an inner surface of

upstanding [Rortiedt giranapgrs the ptdeastane meeeharical stepdroms the at least

one shouldBF g 5, 3 s 4 ALY S0k TR ERLEL I posiion

by expansidif ofRhk&esptielg bi ased to force the projection into the
second position. 16. The integrated storage and

delivery systemaccording to Caim15, further

21. { e ket SEOTage ori i Sy SgBR | s raingg Claim 1,

wherein thé tﬁﬁisﬁapdegﬁéﬁeia” fifg atthrjeg Staﬁ&‘etégggeﬂf;rd@ﬂﬁ%?% second

engages the east one ~nechani cal nal nt

complimeritagyshiead; i n a strained configuration and the
projection in the first position. 17. The integrated

- whergigrthgefiegtdand|second dyreasts detioed tlgread paihmanrs
whergin the ¢ defi nes ,an upst andi ortion tha -
whenlfe fe PrfiethPe; Baves Sehuresh 3RS, fEsF Fnd s wositions by
advanceméﬁ‘él ofehievesy afl‘dﬁg%ﬁbaﬂ'ﬁ%‘a@' ;?Stﬁ..o Gaiml7z, wherein |
the spring 1s disposed substantially within the
upst andi ng portion. 35
22. The integrated storage and delivery system according to Claim 1,
wherein the finish defines a first series of baffles and the cap defines a second
series of mating baffles;
wherein the projection moves between the first and second positions when
the cap is mechanically forced downward toward the container and along the first

and second series of baffles.

23. The integrated storage and delivery system according to Claim 1,
wherein the projection comprises a needle.
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WD 2008/ 064046 PCT/ US2007/ 084734 19. The integrated
storage and delivery systemaccording to Claim1l17,
waobmBe644@t | east a portion of the spike is roRGE/EEI0087/084734
wi thin the upstanding portion. 20. The integrated
storage and delivery systemaccording to Claim 19,
24. whe ei ntegratedn sforblge ataricasdekveey tigysteint hfor nutritional
spike that is rotatable within the upstanding portion
compositiens,esRjdgestens compesitgione nechani cal st op fromthe
one sho ort .on,and all ows t

east Ide
a cofita|rih, HEARNLE b yamPes e B BtonAN doa ReReiTapje seal, the finish
ini t e e t
defining oY KRS .Qe?‘;ds'$§?e Chefrabie, sdot sephftifetd Shdiar, from an
external ehviicsimdatj nes a first thread and the cap defines a
second conpl i nent aréothread wherein the first and

a spie dsgeimplyaatfagbedn 5herﬁce'at@lrp@rf,hth%ﬁ@|lvm@sgemblry/emcludmg a

cap ancs LABIEC TGP RIS Dl hiBh. P i E5 M A e spve

defining aﬁﬁ‘o’ject?@n hTJ\ﬁCPrE %I%t%‘l %cﬁ&l@ﬁﬂ@ﬁ%???loﬁiébm%f pgystem

according to aim1l wher el n eflnes a

meahlsrﬁur reoviag tiie letitdl esndraf the pragedegbn nestweesr cafitst position
ries of mating baffles wherei n the projection noves
on a first gidenthe danqtsed engeab @t apseren@ rosien opha segend side of

nically forced downward toward the contai ner
the penetﬂazydg%“e%ig the first and second series of baffles. 23.

The integrated storage and delivery system according
to Cdaiml, wherein the projection conprises a
25. nddw? dntagraned2 otmrayes @l Rieiivesg0sysiesn7adcaadingnto Claim 24,
stem for nutritiopal

wherein tfi%%f?ﬁééﬁ%efgﬁﬁ Ok t nd@&%ﬁiLver r@alﬂa proigetieR; rinprise first and
second coﬁ-ﬁglrﬁbﬂgaﬂ, ﬂﬂ defin ﬁ@'asfhre%'?adﬁg tipenetrabl e seal ,

S I Nl Ng an openi ng and the penetrabl e
seal separating the chanber from an

26. The integrated storage and delivery system according to Claim 24,
wherein the means for moving the distal end of the projection comprise a spring
attached to the spike and biased toward a position that places the projection in
the second position.

27. The integrated storage and delivery system according to Claim 24,

wherein the system comprises a tear strip releasably attached to at least one of
the finish and the cap.
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external environnent; a spi ke assenbly attached to the
container, the spike assenbly including a cap and a
WG pI0RB6408he cap engaged with the finish of thePCT/US2007/084734
contai ner and the spike defining a projection having
a distal end defining an opening; and nmeans for noving
28. t e dethed ofrelipplying apnuafrtionah coetpesition to mstuser for non-oral
) position on a first side of the penetrable seal and a
delivery ta ackpdepbssaidometRod cEeHiFiBgde of the penetrabl e

naseal i n r . .delivery system
f""”§c§&P&‘ﬁH‘%Wt§haﬁ%ﬁ§’ﬁgﬁkﬁé%?%"ﬁ‘gﬁﬂgﬁns for noving.
sealtﬁﬁtﬁé%bﬁtaﬁ{& Rith beéﬁétlrﬁbté gagponprise first and
seécond conplinentary threads defining a thread path.
providingrhe Spikeyrsetedhat oiredadaad adadapy eanyd sastprojection moveable
cordin%_to_d i%%ZQﬁ wherei n the _neans for novi ng
! he1%

ac, ] , . . .
between g figstyPopRioTaifa W PEPIRGH R I Gligposed HMsap; pRPOSite side of

c t h [ : i rd Siti . .
the penetfdhe BB et SaRF KRR ROFASUBES sh b3 B posicon in
which theZgrojébBohnisedisplosedsbAr e safte dedé VT the Ysdriitrable seal as said

according to Claim 24, wherein the system conprises a

nutritionak eampasitipny el easably attached to at | east one of the
finish and the cap, 3 2008/ 064046
placigrHREA56% 649 44 e TRtRATIEANS! suppl yi ng a
Aoy _ tian -
attadfi, $hE IO "R FnEE N M AR At Blrateg sigrage and
delivery systeon) ainger with said nutritional conposition;
"seal i n% the container with a penetrabl e seal; ] _
supplythg dhegindegpates steragritanchelalivesy ssydpmre said caregiver for

r.0j.ect.i o vegble between a first position in which
non'ora'd%wngYJPQQEgEH”ﬁ% di sposed on an opposite side of the
penetrabl e seal than said nutritional conposition and
a second position in which the projection is disposed

29. omhéensthed sicterding be Qlairet 28plvehersih e patiént comprises an

. nutritional conposition;
animal,

30. The method according to Claim 29, wherein the animal comprises a

mammal.

31. The method according to Claim 30, wherein the mammal comprises a
human. |
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placing the projection in the first position;
attaching the spike set to the container to forman

wo poggesated storage and delivery system and BUPPS200TIR4734
the integrated storage and delivery systemto said
caregiver for non-oral delivery to a patient. 29. The

32. mX kit caeapridingr to G ai m 28, wherein the patient
conprises an, animal. 30. The nethod according to

a centaiRepodefining @ tFHhamberal acdipishsed Penglirahle seal, and a

pred etermllgﬁg ﬁbﬂ@ggﬁ‘cﬁﬁ L%hﬁag@ovgl%ﬁ'gf@% 4%‘%%&} *{ﬁe%tra ble seal

separatingd”eheUpg0RY /P8ty ¥h Sderhakidnviesimidnt 88d héofhrinefefining an
defining a chanber, a finish, a penetrable seal, and a
opening; grckdet ermi ned anbunt of a liquid within the chanber,
enetrabl e seal, separatingﬁthe IE uid from an

the f
a spkg @Eﬁamwmmvgﬁ&apnadﬁ edHOyBEi 383Gy attached to the

: 1N ~:2Ad 426501 ke, a V. C I Sl .
container L o SpiRETdRIAY Sa RIS nC ARG 3, e dff TANGED & first
position afl@¢fd Beggnd pogitiont wher! tié dap iFPdBRlkzhedded Wwernnfovéd Felative to
position and a second position when the cap is

the container.ached to and noved relative to the container. 33.
The kit according to Caim 32, wherein the container
and spi ke assenbly are provided as separate

33. CHIRONGP! SccdlingN@oXiciafRc e YehdiRif Bhd 23ntditd"ehd spike
str g n% y of

conprising In ctrons relati'n 0 the asse

assembly &re peovidddas sephrape konapsrehty, i nto an integrated
storage and delivery system 35. The kit according to

Claim 32, wherein the spi ke assenbly is attached
34. The kit according to Claim 33, further comprising instructions relating

to the assembly of the container and spike assembly into an integrated storage
and delivery system.

35. The kit according to Claim 32, wherein the spike assembly is attached
to the container.

36. The kit according to Claim 35, wherein a tear strip is releasably
attached to at least one of the finish and the cap.

37. The kit according to Claim 32, wherein the liquid comprises a
nutritional composition suitable for non-oral delivery to a patient.

38. The kit according to Claim 37, wherein the liquid comprises a
nutritional composition suitable for non-oral delivery to a human.
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to the container. 36. The kit according to O ai m 35,
wherein a tear strip is releasably attached to at
wo 2asvosome of the finish and the cap. 37. The RGCT/US2007/084734
according to Claim32, wherein the liquid conprises a
nutritional conposition suitable for non-oral delivery
39. td\anauuocdam)f reauc‘ﬁ@p thiet passiwiliiyn@ft corfaanime®&fon of an enteral
wher ei n the i quid conprises a nutrltlonal

feeding forpmiaidonifen aaliviesy b aRatiRit siaid methodcomerigingian.

oro gl PR ATH oL S bl Rl ofhuon 0

user in a Sre-glled cosedhes a‘l@ﬁgLUvﬁth' asgire @@emgrw, tHe 2ontainer having a
patient, said nethod conprising: providing a

seal thatprmmrartes naaldwmnetdedn‘armmdderammlntf eefli sgid enteral feeding
rmul ation to user in ag |IIed contai ner alo

formulatlow frprg api @gt@g@ngpylropﬁ@ee ﬁg\l,lg%a%sergggy adqapted to
disrupt thEah gﬁ%feﬁéﬁ S‘ﬁp@\{ %fgaﬁ&r &%la éfiﬂbg &gfﬁfﬁatlon from the

0 om an ex
container a;nw pi@llﬁllm’!ﬂtréaﬂn'iém ipPsdie pasentl y adapted to disrupt
the seal to permit flow of said enteral feeding
formulation fromthe container to a point of
treat in.said pr.eventin

A d. .of
40. oA rrg'ggla?ﬂgof nl?eec\fé)%m%fo'é rﬁgq%ﬂgegrg‘gcgﬁn &t @rQIat'E%t fed an

enteral edgifl E9ni S AMUTRRRRCETY 12110

dehvrmtngensafd oanderali rfeedirg edostuiaigenard dsaidvepatient from an
ystem according to Claim1. 41. A nethod of
mtegrated;ﬁt@ragg.argd dedVEry systemmace@etng fe6hiny Iube, said
met hod conprising: providing said enteral feeding tube
as a conmponent of a spike assenbly along with a
prae-i n I g
A B TS e haueh o, FRERG Rbe, said
method copepesitail e seal separating said enteral feeding

formul atj on from an external environnment, the spike
provaﬁggnﬁa £ntprafeeding tubeaghea eoMpRnesiteofia srike assembly

along with® A"pReHlefMOritbiePholding §2bridefdhited 'sModht [dean enteral

feeding formulation and having a penetrable seal separating said enteral feeding

formulation from an external environment, the spike assembly adapted to be
attached to the pre-filled container and disrupt the seal to effect flow of the
enteral feeding formulation from the container and into said enteral feeding tube.

42. A method of supplying a nutritional composition to a user for non-oral
delivery to a patient, said method comprising the step of selling the system of
claim 1 to said user.

43. A method of supplying a nutritional composition to a user for non-oral
delivery to a patient, said method comprising the step of selling the kit of claim

32 to said user.
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enteral feeding formulation fromthe container and
into said enteral feeding tube. 42. A nethod of
WG A9pEHomg a nutritional conposition to a userP@DUS2007/084734
non-oral delivery to a patient, said nethod
conprising the step of selling the systemof claim1l
to said user. 43. A nethod of supplying a nutritional

osjtion to,a user for nop-oral delivery to a o
44. pat‘{l'r"p entntegrptedret HIagEnpangd ngdelivert epsysitese | forg  nutritional

compontodd, s RIRAG, 1 , , 1,00E 0

a coﬁ@énn‘eq&rd/emyﬁgeg]cﬂ—gmbéprl tional corrposi tions, the
system conprising: a container defining a chanber a

a tubibgnbaning ng ﬁrsu resnd eattaahedchedat chanubemntand aadsacond end

second..en atta 0 t| ent access tip adapte
attached t0op paUgR a&ﬁeﬁﬁ %aqheéin orfnserfigninter a @a@anh@ftta point of

treatmenta%ﬁi\dat | east one breakabl e seal attached to at | east
of the container, the tubing and the access tip.

at Ie‘kﬁ;t dhe brésaitsteseslt attaanern o dst lle/@it)/oﬁ)ésbﬁ"fhe container, the
according to Claimd44, further conprising a id

tubing anditkp@sseseitiphe chanber. 46. An integrated storage and
delivery systemfor nutritional conpositions, the
system conprising: a contai ner defining a chanber; a

45, {naubapatigecloe 34 gy si@ch il Ciam s,

further cofmprisinged fliudd disposed patthendthainbzrpoi nt of  treatnent;
and at | east one seal device attached to at | east one

of the container, the tubing and the access tip, the

6. S50 YRR AL, AP AN BT g i

compositidrisli)-the system comprising:

a container defining a chamber;

a tubing having a first end attached to a chamber and a second end
attached to a patient access tip adapted for insertion into a patient at a point of
treatment; and |

at least one seal device attached to at least one of the container, the tubing
and the access tip, the seal device constructed and arranged to prevent passage
of a fluid from the container to the access tip.

47. The integrated storage and delivery system according to Claim 46,
further comprising a fluid disposed in the chamber.
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47. The integrated storage and delivery system
according to Claim46, further conprising a fluid
waelk®poewds i n t he chanber. 41 WO 2008/ 064046  PCT/US2007/084734
PCT/ US2007/ 084734 48. The integrated storage and
delivery systemaccording to Claim46, wherein the
48. se‘l’ahe dategmatednptorsee arfd rddlivesyespstermoapcording 80 Claim 46,
p and a _spi ke, the cap deflnlngiaflrst thread; a
wherein t"s%é@ﬁb d@yé%pwﬂas@ma/ﬂas& asse iy caveprisirg a cap and a spike,

ond assenbly conprising a fitting
the cap deﬁ‘ﬁﬁﬁgtg% ﬁ'éSgPlﬁr% 'rable seal, the fitting defining a
a se%‘@mwchs%@mblmﬂb%w hiteaehednth (e firse! ad8sBAFOMfle second
threads defining a thread path, wherein the spike is
assembly mmprls:rtga\mrfmtmgelr[cdudtngala peswtrable gdafntleetdfitting defining a

thrﬁ' B al onlg thread path. 49. The integrated
second cogipliragBtant thikgadie@dsy st em according to O ai m 46,

| a a I
e 1S4, SR DARIRG B P SRRE e sove 1
movable tandraatHe)petietl SRt s@aebprfIVastdient GeERNEapss Yhe thread
slidably attached to the first assenbly, the secon
path. assenbly conprising a second base defining a second

passageway and having at |east one groove that
slidably attaches to the protrusi on of the first base;

5, TTRERababtes 0ol SRR Brse FELEBREIAPLS i 46,

wherein thassagévwdgyvived ddmpﬂsesnd nfassaags/mbwatommﬁnQSa first base
passage of a fluid fromthe container to the access

defining a firpt msagewa»gaaa having oh leasst ore Prokeugipnst

a sEREE GBS Wﬁﬁeeoﬁ%ﬁ?‘%ﬁi%@eﬁﬁé. ﬁgg%t%-% bl she second
assembly Ebm rrﬂ’@ggﬂﬁ%é&b&ﬁ%@%é% %ﬁ'q 4354 e%\)’ﬂ %Md having at

acc one

least one g;mmxetlmat sh@abb,catbachesetc Ehe:lpmamswn tdfethet fiestnbase; and
gnmrent and the ali %nrrent of the first passageway
the ElFﬁcF bpeesaranthg $66058nEHSE CBRINGe MRYabladgtwgen a non-aligned

position b%@i@éh%etﬂﬁstf bh8ladaRGy bl tHeSBECONE DadaSE8) dhat prevents

passage of a fluid from the container to the access tip and an aligned position
between the first passageway and the second passageway that allows passage of
the fluid from the container to the access tip. '

50. The integrated storage and delivery system according to Claim 49,
wherein the at least one groove of the second base is curved so that the non-
alignment and the alignment of the first passageway and the second passageway
can be performed by rotating the first base with respect to the second base.
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42 WD 2008/ 064046 PCT/ US2007/ 084734 51. The-

i ntegrated storage and delivery system according to
wW@@se#& wherein the seal device conprises BCT/USHDT/084734

assenbly conprising a cap and a first base attached

to an end portion, of a tube, the first base defining

51. afTHeedstegratedostdreige imel ddlieesyi dpdlamabtesitifgt o Claim 46,
the cap; a second assenbly attached to the first

wherein tl@@,%@evigaeccy@@m@aas@m gsseyomby icomprigingcoeap and a first
base attactiid igcah" b8, BobTGE Ghe Fobt: st hiskrdefiting at reast one
outlet, th%?ﬁ&laaw SE%‘Z@W Yo @hﬁ%@ﬂﬁd to the recessed portion

second se so that the at |east one outlet is

a seecooidossdenmlys atttached ftowthdi firdgthasserrysathepsecond assembly
.. of the second base. 52. The integrated storage and
comprising& ﬁ@é@?%?%%rﬁ@&%‘@ﬂdﬁn@eﬁQSSQdapﬁfBQﬂ comelrecked rand arranged

. [ ' .C rises a | ocking nechanismrel easably
to recelvegﬁ?e&%%ﬁ:sge’a&qgorti on of the tube and a portion of
the First W%Qﬂge reRa¥aDIgnattbefeld 1ot théSfecdds¥@ portion of the

di ssociating fromthe recessed portion of the secon

second babasso tBat tikeat heash anedogtiet ageraidseid|anc seatgd taffnwithin the
accordi to Caim46, wherein the seal device

recessed RAsEON Qggh% seceed Basenbl y conprising a first base
attached to an end portion of a tube, the first base
defining at least one first outlet; a second assenbly

52. nowRblinteratedestdragehantd delivesgesidtemt ecseirgdto Claim 51,
_ assenbky conprising a second base defining a recéssed
wherein thesepbdlexice gonprisgs & loclgagt machandsondemasadly attiached to a
fo recei he first bas

portion of e t}1Be; g BpRSHITR iy the: steand has chebreySnghe first base

. 1 . t h
from dissof RRES FEuRAtc o ad BTFRANY e SecolIBRE . een a

non- aligned position between the first outlet and the

second outlet that prevents passage of a fluid from
53. t Hée: dnkegraéedt starngeaands delivervnsysienal ageargiing to Claim 46,

wherein thsisEBPndevice comprises a first assembly comprising a first base
attached to an end portion of a tube, the first base defining at least one first
outlet; |

a second assembly movably attached to the first assembly, the second
assembly comprising a second base defining a recessed portion and defining at
least one second outlet and constructed and arranged to receive the first base;
and | '

the first base being rotatably attached to the recessed portion of the second
base, wherein the first base and the second base are rotatable between a non-
aligned position between the first outlet and the second outlet that prevents
passage of a fluid from the container to the access tip and an aligned position
between the first outlet and the second outlet that allows passage of the fluid

from the container to the access tip.
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between the first outlet and the second outlet that

al l ows passage of the fluid fromthe container to the
W@ewesetogd p. 43 WO 2008/ 064046 PCT/ US2007/ 084 783dT/B42007/084734

The integrated storage and delivery system accordi ng

to Caim46, wherein the seal device conprises a

tubi ng having an end portion slidably attached to a

chanber, the tubing conprjising at |east one first stop .
54. atkhg Hetegmtednstan aqgartdniala/@rwf SYﬁ‘@"Bhaﬁﬁ@'fdlﬁﬁdt%t&alm 46,

wherein t5B° Segt"ehREe W ik pRea' e SUnd pDivg 4L B Tt sidably

attached toha ehamiryr, kpenaghingheofipridingt 80 18ast ohefipfcefsh attached to

stop. b55. The i nt egrated storage and delivery system
the tubingaoubsidiengf ttheCthamb®et, andhet éeastt bnessatontt\stop attached to the

R of o ises. a | ocking nechanismrel easably attached to a
tubing 'ns'ﬂ@rngfbﬁe(g‘atrﬂgﬁﬁg outsi de of the chanber and a portion

wnefli! s SRS LA SR80 080 LYY e stop ane

the secondretdpd of supplying a nutritional conposition to a
caregiver for non-oral delivery to a patient, the

met hod conprising: filling a container with the
55. i gh Ao TR ol B AR ) S0 EER g i 54,
wherein 1 EB61 s AL bRl hHartSh 1D, atached to 2

portion of itabawy awedidy of dbe chambbelriared \a ppstiem ofathlie shpphlyento prevent
the integrated storage and delivery S){stemto t he

an open epdfdihefubipg freen-dissecigingvisoy towallpef thatchasmberhe
met hod according to Caim56, wherein the patient
conprises an animal. 58. The nethod according to :

56. Cmifebfod WWErRighly iRy RAHERItGTEAPELARSoStioRUTBNa édregiver fo
non-oral delivery to a patient, the method comprising:

filling a container with the nutritional composition, the container attached to
a tubing, the tubing attached to a patient access tip;

attaching a seal device to at least one of the container, tubing and patient
access tip to form an integrated storage and delivery system; and

supplying the integrated storage and delivery system to the caregiver for
non-oral delivery to a patient.

57. The method according to Claim 56, wherein the patient comprises an

animal.

58. The method according to Claim 56, wherein the patient comprises a
human.
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WO 2008/ 064046 PCT/ US2007/ 084734 59. A nethod of

reduci ng the possibility of contam nation of an
wW@ni08nedo46 f eedi ng formul ati on for delivery to BCT/US2007/084734

patient, the nmethod conprising: providing a

predet erm ned anmount of the enteral feeding

59. fd\trmlealnodnot veducireprthien paspibility Idfeconteragiatied of an enteral
torage and delivery contai ner, the container

feeding fOE'@r%@t'@nrf@"zﬂ@'Mﬁrb(gt%a\ﬂafge'&tlfm%m@ﬁ@daﬁ@mféﬂnﬂo the

proviiel o" Bredie o REE B Gild of 4R Kits) FelingtRgmytation to 2

user in apfﬁr@f-ﬂnédthﬁ@@?‘ﬁﬂéd Sttftadle |fARPtdengeseatorft@ihee tBe container

attached to at” | east one~of the contai'ner, the
comprlsmgmd the access ti p, the seal devi ce construct ed and
arran E,aCOf a fluid fromthe

cohty 'ﬁ‘& lt'tiat,pr{)g;r1 hed tadhe copigipgr and a second end

W U

om@@ﬂilﬁﬂ'égtm@nlﬂeh'ﬁ'd flow of the enteral feeding

formulation fromthe container to a poi nt of treatnent

i rattleast mne seal device attached to at least one of the container, the
tubing and the access tip, the seal device constructed and arranged to
prevent passage of a fluid from the container to the access tip, the seal
device separating the predetermined amount of the enteral feeding
formulation from an external environment and adapted to permit flow of the
enteral feeding formulation from the container to a point of treatment in the

patient.
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