CLOSURE FOR CONTAI NERS BACKGROUND [ 0001] The present disclosure rel ates
generally to closures for containers. Mre specifically, the present

di scl osurwoneloa3exrst o cl osures for contai ners that all owrcras2@asyssand
accurate delivery of a nutritional or nmedical fluid froma container.

[ 0002] C osures for containers that are used for storing nutritional or
nmedi cal fluids are known in the art. An exanple of this type of container
is a hernetically seal ed contai ner having a penetrabl e nmenbrane cover that
prevents contam nation of the fluid before use. It is common for closures
of such containers to have openings, or ports, wherein devices for
puncturing the nmenbrane of the container may be inserted to access the
fluid. However, these types of closures do not always ensure that the
punctured nmenbrane w Il provi t to the container during
wi t hdrawal of fluids therefro &‘%%g'glggétl}e@(?wrk& ai ners having these types
of closures may be susceptible to collapsing upon thensel ves during

wi t hdrawal of the fluids. SUMVARY [ 00031The present disclosure relates
generally to the packagi ng and delpaekgroUN® fluid froma container. Mire
specifically, the present disclosure relates to closures for nedical
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to access the fluid. However, these types of closures do not always ensure that the
punctured membrane will provide prober ventilation to the container during
withdrawal of fluids therefrom. Consequently, containers having these types of
closures may be susceptible to collapsing upon themselves during withdrawal of the
fluids.

SUMMARY

[0003] The present disclosure relates generally to the packaging and delivery
of'a fluid from a container. More specifically, the present disclosure relates to closures
for medical containers and methods of using same. The closures of the present
disclosure may be used, for example, for allowing easy delivery of a medical fluid in a
fluid receptacle to a patient.

[0004] Pursuant to an embodiment of the present disclosure, a closure for a
container is provided. The closure includes a projection extending from a top portion
of the closure. The projection has at least two rib members located on an interior of
the projection. The projection is designed to receive a spike or other fluid connection
member. The projection is also designed to be incompatible with intravenous spike

sets. The incompatibility is caused, at least in part, by the inner diameter of the



In an enbodi ment, the projection and the spi ke nenber are threaded. [0005]
In an enbodi nent, the closure includes a bottom portion and a side portion.
The top awo 2bmva3eszBporti ons nmay be substantially pl anar pamaseée/0sisde
portion may be substantially cylindrical. The side portion may include at

| east one raised nmenber. [0006| In an enbodi nent, the bottom portion
includes a filler. The filter may be secured to the bottom portion by heat
staking. The bottom portion may also include a liner. |0007] In an

enbodi nent, the closure includes at | east one aperture extending fromthe
top portion through the bottom portion. [0008] In an enbodi nent, the

proj ection i nebisdes baing dargar than@OEYker fiameler dreydenidas of an inreveapwsspike i s f or med

from a t her mopl aStb 6RO HABSrofiRoR bhdthe SleGihie: & @Mudde group consisting of
pol ypr opyl ene, po etﬂr ene oOr conbinations thereof. In an enbodi nent, the
n
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proj ection i SpeiddS t1aBtdpanll Yotkard pdrfikink efa}b]be {BQdskhiy Pamin arhodidpoiton the rib
menbers are | ocated about 180 from_each other on a 'nte[\ri or portjion of the
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menbers. I n thesbenbodi nent, the rib nenbers may be | ocated about 120 from
each other on an i j or rtion of the projection. [00 ln an
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enbodi ment, the rib menbers have a pol ygonal shape selected fromthe group

consi sting of rect angul ar, square, triangular, trapezoidal or conbinations
thereof. [0014J | 0] brdvcedibodiment, e blosuroinripdastal tsast ofic apedure ickierdingber s

extend at an f}&Q'm‘%tS}Ipo@t%%rmﬁ\tﬁeoooﬂoM?)B&iB&m axis extending through a
center of the projection. |001l5| In an enbodiment, the rib nenbers are

formed from a therl0R98l hgnijembodiment, the projection includes a cover.
[0009] In an embodiment, the closure is formed from a thermoplastic polymer

material selected from the group consisting of polypropylene, polyethylene or
combinations thercof. In an embodiment, the closure is formed from polypropylene. .
‘ [0010] In an embodiment, the projection is substantially cylindrical.

[0011] In an embodiment, the rib members are located about 180° from each
other on an interior portion of the projection. ‘ )

[0012] In an embodiment, the projection includes three rib members. In this
embodiment, the rib members may be located about 126“ from each other on an
interior portion of the projection.

[0013] In an embodiment, the rib members have a shape sclected from the
group consisting of polygonal, semi-circular, oblong or combinations thereof. In an
embodiment, the rib members have a polygonal shape selected from the group
consisting of rectangular, square, triangular, trapezoidal or combinations thereof.

[0014] In an embodiment, a bottom portion of the rib members extend at an
angle of about 45° to a vertical axis extending through a center of the projection.

[0015] In an embodiment, the rib members are formed from a thermoplastic
polymer material selected from the group consisting of polypropylene, polyethylenc or
combinations thereof.

{0016] In another embodiment, a container is provided. The container includes

a receptacle and a closure. The receptacle defines and interior and houses a liquid.



pol ymer material selected fromthe group consisting of polypropyl ene,

pol yet hyl ene or conbi nations thereof. [0016] In another enbodi nent, a

cont ai nerwpowrisvizded. The contai ner includes a recept aeCa/seaasisidsur e.
The receptacle defines and interior and houses a liquid. The closure is
configured for connection to the receptacle, and includes a projection
having at least two rib nenbers | ocated on an interior of the projection.
The projection is designed to receive a spike or other connection nenber to
access the fluid in the container. The projection is also designed to be
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delivery device int rojection in a first direction. The projection is
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press-fitting, snap-fitting, threading, friction-f I'ng or conbi nations
t her eof . percutancous, jejunostomy, nasogastric or 'combinations thereof

[0019] In yet another embodiment, a method for connecting a fluid delivery
device to a fluid receptacle is provided. The method includes inserting a spike
member of the fluid delivery device into a projection in a first direction. The
projection is located on a closure attached to the fluid receptacle. The method further
includes contacting at least two rib members located on an intcrior of the projection
with the spike member, piercing a membrane of the fluid receptacle with the spike -
member and securing the spike member onto the projection.

[0020] In an embodiment, the spike member is secured onto the projection
using a technique selected from the group consisting of press-fitting, snap-fitting,
threading, friction-fitting or combinations thereof.

[0021] In an embodiment, the spike member includes a sheath having internal
threads. In an embodiment, the projection includes external threads. A fluid-tight seal
is formed between the sheath and the projection when the sheath is threaded onto the
projection.

[0022] In an embodiment, the method includes bending the at least two nb
members in a second direction during threading. The second direction being different

from the first direction.



| 0021 ] In an enbodi nent, the spike nmenber includes a sheath having
internal threads. In an enbodi nent, the projection includes external

t hr eads. wof2buwrides2sght seal is fornmed between the sheat RCan$260m5337®] ecti on
when the sheath is threaded onto the projection. |0022] In an enbodi nent,
the nethod includes bending the at least two rib nenbers in a second
direction during threading. The second direction being different fromthe
first direction.[0023] In an enbodi nent, the projection is so constructed
and arranged so as to be inconpatible with intravenous spi ke sets. In this
way, the projection may have an inner diameter that is |arger than an outer
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during tearing of the membrane.

[0026) In an embodiment, thc medical fluid is dcli?ercd through the spike
member.

]0027] In an' embodiment, the closure includes an aperture that extends through
a top surface and a bottom surface of the closure.

[0028] In an embodiment, the method includes threading the. spike member
onto the projection. A fluid-tight seal is formed between the spike member and the
projection when the spike member is threaded onto the projection.

{0029] In an embodiment, the method includes attaching the spike member to a
medical tube selected from the group consisting of gastrostomy, percutaneous,
jejunostomy, nasogastric or combinations thereof.

[0030] In an embodiment, the projection is so constructed and arranged so as to
be incompatible with intravenous spike sets. In this way, the projection may have an
inner diameter that is larger than an outer diameter of a shoulder of an intravenous
spike.

{0031] An advantage of the present disclosure is to provide improved closures
for containers.

[0032] Another advantage of the present disclosure is to provide improved

closures for delivery of nutritional or medical fluids from medical containers.



medi cal tube selected fromthe group consisting of gastrostony,

per cut aneous, jejunostony, nasogastric or conbinations thereof. [0030] In
an enbodiwernio/whesproj ection is so constructed and arr 0Ga$2609/0583578 0 be
inconpatible with intravenous spi ke sets. Jn this way, the projection may
have an inner diameter that is larger than an outer dianeter of a shoul der
of an intravenous spike. | 0031 1An advantage of the present disclosure is
to provide inproved closures for containers. | 0032] Another advantage of
the present disclosure is to provide inproved closures for delivery of
nutritional or medical fluids fromnedical containers.(0033J Still yet
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‘BRIEF DESCRIPTION OF THE FIGURES

[0038] Figure 1 illustrates a perspective view of a closure for a container in
accordance with an embodiment of the present disclosure..

[0039] Figure 2 illustrates a perspective view of a container in accordance with
an embodiment of the present disclosure.

[0040] Figure 3 illustrates a cross-sectional view of a closure for a container in
accordance with an embodiment of the present disclosure and taken along line 3-3 of
Figure 1.

[0041] Figure 4 illustrates a perspective view of a closure in accordance with
an embodiment of the present disclosure.

[0042] Figure 5 illustrates a cross-sectional view of a closure for a container in
accordance with an embodiment of the present disclosure and taken along line 5-5 of
Figure 4.

[0043] Figure 6 illustrates a.cross-section view of a closure for a container in
accordance with an embodiment of the present disclosure and taken along line 6-6 of

Figure 4.



Figure I. |0041] Figure 4 illustrates a perspective view of a closure in
accordance with an enbodi nent of the present disclosure. [0042] Figure 5
i1l ustratwe 2a10013028- secti onal view of a closure for a ceOTAISREY/053573
accordance with an enbodi nent of the present disclosure and taken al ong
line 5-5 of Figure 4. [0043] Figure 6 illustrates a cross-section view of a
closure for a container in accordance with an enbodi nent of the present

di scl osure and taken along line 6-6 of Figure 4. DETAI LED DESCRI PTI ON | 0044|
The present disclosure is generally directed to closures for containers.
More specifically, the present disclosure is directed to closures for
containers that nmay be used to house for nutritional or nedical fluids. The
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cont ai ner. of clean air into the container as the fluid within the container is being withdrawn

through the spike member. Moreover, the present disclosure is also directed toward
methods for using such closures.

[0045) As is shown in Figure 1, an embodiment of a closure of the present
disclosure is generally designated by the numeral 10. The closure 10 includes a top
portion 12, a bottom portion 14, a side portion 16, an aperture 18, a projection 20 and a
cap 22. In an embodiment, the closure 10 also includes raised members 24 on the side
portion 16, which may allow for easy attachment of the closure 10 to a container.
Specifically, the raised members 24 may help ensure that a user of the closure 10 has a
sufficient grip on the closure 10 to securely attach the closure 10 to a container or has a
sufficient grip on the closure 10 and container during use of same. However, in an
embodiment, the closure 10 may be ultra-sonically welded to a container so that it
cannot be unscrewed on by a user. Although the closure 10 is shown in the present
Figures as including raised members 24, the skilled artisan will appreciate that the
closure 10 need not necessarily include the raised members 24.

[0046] Figure 2 illustrates a container 26 that may be used in combination with
a closure 10 of the present disclosure. In an embodiment, the container 26 may be a
medical container that is a fluid receptacle for nutritional or medical fluid and, as such,
the container 26 must be capable of preventing the fluids from becoming contaminated

during shipping or storage of the container 26. Therefore, the container 26 is generally

6



Specifically, the raised nenbers 24 may hel p ensure that a user of the
closure 10 has a sufficient grip on the closure 10 to securely attach the
cl osure MOt0102030828t ai ner or has a sufficient grip on tireTaiSee08551€ and
contai ner during use of same. However, in an enbodi nent, the closure 10 may
be ultra-sonically welded to a container so that it cannot be unscrewed on
by a user. Although the closure 10 is shown in the present Figures as

i ncluding rai sed nenbers 24, the skilled artisan will appreciate that the
closure 10 need not necessarily include the raised nmenbers 24. | 0046|
Figure 2 illustrates a container 26 that may be used in conbination with a
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In other words, the threads 30 arc used to screw the closure 10 onto the
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i ncl ude recesseqd Vi
shown) along an interior of the side portion 16 that may be used to snap-fit the closure

10 around corresponding raised ring(s) of a neck portion of the container 26. In
another embodiment, the closure 10 may also be spin-welded to the container 26.
[0048] In an embodiment, and as is also shown in Figure 3, the closure 10
includes a filter 19 and a liner 21. The filter 19 will be secured to the bottom portion
14 of the closure 10 at a location that corresponds to the location of the aperture 18.
The ~ﬁltcr 19 is designed as a hydrophobic/olcophobic airborne bacteria filter and will,
therefore block the flow of a water- or oil-based liquid from exiting the closure. The
filter 19 may be fabricated from a woven, synthetic, semi-permeable fiber material. In
use, as will be described in greater detail below, the filter 19 is designed so that it will
be in contact the fluid of the container 26. Consequently, the filter 19 will become wet
and will permit the introduction of atmospheric air from the aperture 18 to pass
through the filter 19 and into the container 26 through a ventilation hole, the formation
of which will also be discussed below. The primary function of the filter 19, however,
is 10 allow the atmospheric air to pass into the container 26 while, at the same time,

filtering out the bacteria and germs from the air. The filter 19 may be secured (o the



shown) along an interior of the side portion 16 that nmay be used to
snap-tit the closure 10 around correspondi ng raised ring(s) of a neck

porti on oVothw/esz8ai ner 26. I n anot her enbodi nent, thePcrasaee/03373ray al so
be spin-welded to the container 26 (0048) In an enbodinment, and as is al so
shown in Figure 3, the closure 10 includes a filter 19 and a liner 21. The
filter 19 wll. be secured to the bottom portion 14 of the closure 10 at a

| ocation that corresponds to the |ocation of the aperture 18. The filter 19
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cl osure. The batiomeportion féyof Bhe tlapure d Athydanyr metheds iown  in ghaetet Incan

sem - per neabl @mtgddhﬁernt Tl &Vet, Rle ﬁl{ep 1$'R&ecuftd tMhk lbotifin 9&%6}( | P&idnd Roddfeeat er
detail below, the filter 19 is designed so that it wll be in contact the

fluid of the é‘bﬁfé‘Fﬁeﬁ*ﬁk%’ whish Ssenie heny twot THEergly grg fbropghipjopsthesde dige wet and
Wi ll pernmit tp@senéddroeraciba@ea afd ;ﬁésﬁ&@ﬂhﬁﬁd formbie thai@m.t he aperture 18 to

pass through the f e o0 the t ai ner rou entilation
hol e, the formati dh‘l“})’ rrl}%‘i?%shm 0I°? PEEb s SUEeZa °B‘ér6%‘ ﬁﬂfhz %P‘u mary
function of tRectidn bed gébﬁe,t Witwesahs a hﬁchhmcaakéaDWat hle, tat saspRewdes il r t o pass
into the cont out the bacteria

i 26
and ger ms froﬁ(}t{%ﬁ';poéﬁ'?'. ghef‘ﬁ?sf'g 1a§ ﬁé&/‘:kbpémgo@coﬁraecanf Bg'}dl’{@bccgf't?'gr"ﬁ portion
14 of the cl o8ur EhellDeb3 raayybermaduﬁxdmreldrb@\mnngnfrd;meh@armatcmaﬂs iacluéndyodti nent

however, the fx 'utm%d \ﬁgée Ret pifel rrﬁtﬁ; mg.l,agag Rkt AR, it Bl s eé ru%t)?{ sl?.’t%oc' osure

10 by heat sta two nmaterra r ought gether in
t he presence @*f Iﬁwﬂ)fenel,emtrﬂhea@bbarndfbfrrelsssur@ g0 Ri@tlt: oplgmen omeh nest eri‘al .

[0049] The claﬁw,ﬁ)raﬁn&froem}ﬁnpr @ﬁ@nﬁer@h $scée9§4a'ﬁ)eslﬁﬁéﬁ @'fﬁqaoawb@eha liner 2
1 that functlons as a gasket, which fopns a nechani cal seal that fI||S t he

space bet weenb¥RE BetieHnitpel theopiostre 3P and eecarraliy has poceatil APCABEKOforti on of

a correspondi f@rdxandiay BRIsamdb sizd hﬁsllghﬂb%ma?lerlthﬁﬁbﬁetéﬁeWﬂ%f:@l@ﬂidﬂtﬁ&doft%y cutting
from sheet materi al ??(I ncl udi not Ilmted to, HIIgl;asket a rubber,

S VT cone. | mockmag e Thuier T8 suapH bedpimec B maE O AT ReaPr B nitri i o
rubber, fi ber ghhgsssiblerso ahaphta%htly‘, ﬁpothy rfp@rce SKUE desighed for, including any slight

polychlorotrlflu | e enerally shaped to fit a
portion of thé'B ?’?q'g?nmg? Llnlé(’ﬁi"ﬁﬂnodf‘cqf"ﬁ ¢ %igﬁrr"g' 0 and generally has a

central aperture d6050] Slmllar to the filter 19, the lincr 21 of the closure 10 also contacts the
bottom portion 14 of the- closure 10 and may also be secured to the bottom portion 14
by any methods known in the art. In an embodiment, the liner 21 is secured to the
bottom portion 14 of the closure 10 by snap-fitting the liner 21 into the bottom portion
14 of the closure 10. Although it may not be necessary for the liner 21 to be secured to
the bottomn portion 14 of the closure 10, the liner 21 must form a fluid tight seal
between the bottom portion 14 of the closure 10 and the neck portion of a
corresponding container 26. Similarly, although the Figures illustrate the closure 10 as
having a liner 21, the skilled artisan will appreciate that the closure 10 need not
necessarily have a liner 21 and may be designed such that it stili creates a fluid tight
seal with a container 26.

[0051] Although many of the present Figures illustrate the closure 10,
generally, and the side portion 16, specifically, as having a cylindrical shape, the
skilled artisan will appreciate that the closure 10 and/or side portion 16 may have any
shape known in the art for container closures. For example, the closure 10 may be

substantially square-shaped and have a substantially cylindrically-shaped interior that



approximately the same si2e or slightly smaller than the size of a neck
portion of a container 26. The liner 2 1 should be fornmed froma materi al
that i s twoxom3okegree conpressible so that it tightly fCirlus2edeeszspace it
is designed for, including any slight irregularities. In an enbodi ment, the
liner 2 1lis a foamliner. [00501 Simlar to the filter 19, the liner 2 1 of
the closure 10 al so contacts the bottom portion 14 of the closure 10 and
may al so be secured to the bottom portion 14 by any methods known in the
art. In an enbodinment, the liner 2 1 is secured to the bottom portion 14 of
the closure 10 by snap-fitting the liner 2 1 into the bottom portion 14 of
the closure 100y Retqepisgtdite angiipstamsiallpy sybindaeallyshaped spntping peckgortiong t o be

secured to thsginiRhy, AR ALl mnna%eqtlbstahﬁal@ls@@wﬂxa,ae@,ana h@ve'a‘sﬂ@srtanaal% must fopn
a fluid tight seal between the ottomﬁortlon 14 of the closure 10 and the

neck portion P3%ESERFY BLHBhUPERCRAR-HdP 2380saity aragshagack RO ¢ he
Figures ill ushérpertibhe closure 10 as having a liner 21, the skilled arti san

will appreciate t e C re 10 need ot necess ave ner

And ey be des; gndfosel ierianzptimgni e 5 59 BeHontSatTE op 4 FOREEBaf with a.
cont ai ner 26. thk@[b&fta lminhhw;gknarram&cesf Abdfoednwyascemauﬂhgumﬁmﬂthd tisdureat e t he
cl osure 10, glfl&qﬁe clﬁ\gzre ?Igmlat E\Je o Sfx%%r gnlylos{ém:nl'pnﬁldsrpaq h}aﬁls %Peh?e orha‘“ ng a

cylindri cal dpe, e san W e Closure 10
and/ or side pmamtaumgk@rwévermg\téslany !‘sinawplcntbmloxsmle tqred)atretfmfrrc;d fownt ai ner

closures. For a ﬁ?éﬁx%la@uc ];ollv?nep In(Q%Hgl%el;&ed §H$ §Jn§’1mx{§%lf k)%l é}?r n%’?{n@ shaped

and have a substantially "cylindri cal - nteri
connect ed to BolyQda Rt Fembigatieny theraefi dalawm efped. b soairadd lsrl@li'RCdportl on.

Simlarly, thﬁoﬁ'&%wﬁﬁlé& MBYwier, Sthbbs‘%&l@@tah%ln{ wxssqy@e&axémap&d @;ﬂ@lndhave a

substantlallysuares interior that be snap-fit to
substanti al‘l y® f]‘a?‘é“%’ﬁafﬁeb”’ Bt ot ﬁ%rp]aﬁ@c“krfi‘fﬁ? £ ay @585‘2‘}3 Rl ﬁﬁpe
enbodi ment, t kewnap v tbo&oﬁm&mcpabiure@nsxcaozdmglﬁ,u WRISHRMC| aw*eMared){}mt he

closure 10 ma bF ar sur.f Acco d| n Lo rretglrn t pe of the
Closure 10, t e SBrBell s 0 oRE FOP TP A any Subin g P IR B al ¢ ot
i s capabl e of fonmaed framnanygmateyial eknghet @p rntharad &hapeamﬁoaflosavearrpltey:lltlkue cl osure
10 may be for H;Fffarsro%(? tHat the closure 10 of the present disclosure will not be limited by any of
the illustrated physical characteristics of the closure 10 including, but not limited to,
the shape of the closure 10, the material from which the closure 10 is formed and the'
~method of connecting the closure 10 to the container 26.
[0053] During shipping and storage of the container 26, the closure 10 is
connected to the container 26, as discussed above. In addition to the penetrable
membrane 28 of the container 26, the closure 10 also includes a cap 22 that fits onto
the projection 20 and that reduces the likelihood of contamination between the
container 26 and the closure 10. In this way, the cap 22 will prevent any bacteria or
germs from entering the projection 20 of the closure 10, thereby preventing the
transfer of the bacleria or germs from the closure 10 to a patient through medical
devices that are inserted into the projection 20 such as, but not limited to, a medical
device having a spike member, or a cannula,
{0054] As discussed previously with respect to the closure 10, the cap 22 may
also be formed from any material known in the art and used for container closures. In

an embodiment, the cap 22 is formed from a thermoplastic polymer material selected



a thernoplastic polynmer material selected fromthe group consisting of

pol ypropyl ene, polyethylene or conbinations thereof. In an enbodi nent, the
cl osure IWOi2e10f030328d fr om pol ypropyl ene. However, the slkcCriusdooansisgan wil |
appreciate that the top and bottom portions 12, 14 need not be planar
surfaces and may al so have any shape known in the art for container

closures. Accordingly, it will also be appreciated that the closure 10 need
not be formed froma thernoplastic polynmer material and may be formed from
any material known in the art for container closures. It will be understood

that the closure 10 of the present disclosure will not be limted by any of
t he il ustr at feem ieygsoupabnsisiag alCtobypiopyleess pafetitytrae of exbimatid® thamof.ulhi ng, but

not limted t er&b@ﬁgﬁ glg %fz,t]pgﬁg%gq&w l’i’poé’éfe&e material fromwhich the

closure 10 is forne ting the closure 10 to the
cont ai ner 26. [ 0038A5SDUire qag 22 miay e sonnasied totthe prgisction 20Hbropginieeliniques 26, t he

closure 10 isﬁ&%@%h@r%msé élecugs@m&'v@evrm?e@ ecPed (Kl &ahb%s&dotama&urel n
addition to the penetrable nenbrane 2 liale cont ai ner the cl osure 10

al so i ncl udes!htocthp copaipgs 6. fHor §’“’é‘ﬁ’t“b “teh‘@P r?lzd]“’é(c‘f‘?lbq? ‘EG“Q'nQFeP‘I’Pa(Pmr educes
t1 Be : I ktelhl hoogim%)t tﬁ&rﬁealﬁkgt%tsb&? tREaPRE Bntb IR eRiOfMdrahBRY 326me¢m§aaeonc| osure

n this wa e cap Wi preven bact er erm;
entering the fj‘?‘/of%ﬁc‘i“f’an may alsp ‘T‘?’f@eé‘fcfﬁ ’é"g% (naf g é‘@"b&’» & é‘ﬁ?'i“ﬁﬁ’a‘t he
tr g_nsf Ier dof t hey b’ﬁ-ClIS&f it sfHp-fethéRag RO NArdune cotrespoirdingl Biskd rimg@Rtof et t hr ough
medi cal devi ces. t hat, are ins ed| Lo the but not
linited to, aPRIEHRL" d&x?[‘é’é‘g?] R‘)‘Frﬁ QR FKE 2 er%é) “""q‘oV gp“‘%‘%“ Bed [0054| As
di scussed pr eprogusiny (nat sthbwnlathp@&tbnctamtwt'dn@frmhosmreeloxlﬁgie mh@nc;)éplc‘Z@ Hay al so be

| ot o, FRFL ARIend M e dBSAH AR S ARE 94 P Ine FANRALNES | OSUr 5.

In an enbodi ment roma thernoplastrc nme
mat eri al sel e%er@ﬁhaomEtChmZ%;mpls @bwmeﬂ'ilmhml"ﬁdﬂ?EiP@p??féh%dO%'e‘ﬂ Yet hyl ene

or combi natiofy éoharn%pﬁe Imm@aamagﬁ&sa@m@s@t@r eNRu®BRaI2E th&idaPhGRE the oM
pol ypropyl ene. [ 00551 The ca e connected to the p ggectl on 20

t hrough t echnfajsegertihakle &¢ E“IEF%CP&FXP&T ‘tfﬁb%émﬂf’%"é'u%ﬂsé}lf’eélbﬁ siRethe r espect .
to the connectnlleg,erafmgﬂ;@e&ioggwoahel&vtr@mteh@ contai ner 26. For exanple, the

cap 22 may incl Ude065lgi s{glur(o):rft-; 1l|ﬁxse{faégsthé Bosure 10 after the cap 22 has been removed.
As can be seen from Figures 3-5, the interior of the projection 20 includes at least two
rib members 36 that extend inward toward the center of the projection 20 and act, at
least in part, as guide members for the insertion of a spike member 38 into the
projection 20, which is used to access the fluid within the container 26. The projection
20 and the rib members 36 are associated with the cannulation of the closure 10, as
will be discussed further below. Generally, the rib members 36 aid in forming a
ventilation hole in a membrane 28 of a container 26, which allows for the introduction
of clean air into the container 26 during withdrawal of a fluid from the container 26
through the spike member 38. This ventilation hole helps to prevent the container 26
from forming a vacuum and collapsing on itself during withdrawal.
[0057] As illustrated, the rib members 36 may be located exactly opposite each
" other on an interior of the projection 20. In an embodiment, the rib members 36 are
located on the interior of a substantially cylindrical projection 20 and, therefore, are
located about 180° from each other. Although the Figures show that the projection 20
includes two rib members 36, the skilled artisan will appreciate that the projection 20

may include more than two rib members 36. For example, in an embodiment, the
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shown) that are used to screw the cap 22 onto the exterior threads 34 of
the projection 20. The cap 22 may al so include recessed ring(s) (not shown)
al ong an woterowosos28hat nay be used to snap-fit the cap PeTaASee055573
correspondi ng raised ring(s) of the projection 20. In an enbodi nent, the
cap 22 includes a plurality of chevron-shaped projections (not shown) that
extend outward froman interior side portion of the cap 22 and that are
designed to interact with the external threads 34 of the projection 20 to
ensure that the cap 22 remains in place during shi pping and storage of the

closure 10 and cont aji ner | medi ately before use of the nutritional or
medi cal fl ui dZFIEHE agé’dﬁﬁtﬂfféfhf?esf'bafmfebeﬁoyﬁpwwh prgdocatgsh abont 130 frgm qapte

proj ection zopmehﬂm@ome exm)slomg sfub&anlnﬁl'l)e&)lhﬁdnc@lf prbjaendarm egitrilefly, 2kt t o t-he
envi ronnent . 9561 g ﬁ?j ustrate\ r? 10 after the cap 22
has been rermoved® KesaHlly &@hecfaf = eE“e?? I sed BeePs Spacest the
proj ection Zoeqmrbttamiekmgnhel @asidvr bivhe rprdjectim e rasd 3ﬁy thbai a@xipemg thawar d
toward the ce tion, 20 nd a art as gw de
members for t eﬁsg@%r}t{ﬁﬁﬁ&%ojs% SPRY %rrbeersr’%gmeh"%’ 3{%H'é‘° ?S(S é‘c‘ it 2

whi ch i s usedthe@rogsties. t he fl ui d wi thin the container 26 The pr 01 ect| on

20 and the rib ne ;
closure 10, as w {]IbﬁgfeTgﬁars%gg%zéﬁdrf? Lgﬁioj%d‘éfnhzd m%e%g?a Sﬂ&de gce@;ar} menber s
36 aid in for iMepesy e # seiks Bambrs|38 lttﬁp@pmmmewmnote xaomwnatpner 26,

which al |l ows f@fexihife, ittt bARdHEcs8 1Rfy haleARa sElcét&it?onﬁ e gf%gﬂt:@dsﬂ 26 dur| ng
w t hdr awal of fatlw fromthe container. 26 through the spi .

Thi s venti | at P'APISBTR SHRIrGISulAE, oYpRa Ax sembipatiopsthtrenin dhe 'Z*BmF‘F‘?ﬁ‘ﬁ 3’76d1‘“ﬁ'i ng a

vacuum and cohll;cajme agolggbnhltsaekfselduédmwethﬁ Nsiingl&IOR Bhgher, ddubidst r at ed,
the rib nenbe n%n arr{‘rag %al ocat edtexa tly opposite each other on an

interior of the 16j SR SA BT RISK B¥di ment, the rib menbers 36 are
| ocat ed on the i nt{@¥svbin amfenmo@mbmtmmhbateh]yercy& hMraisoakanmltyjtapéziomm 20 and,

therefore, ar&a{,@ﬁ@% g" W%’é (ere\%cqhngtthhseg] %)@Jm%%g“%&mtqhgn Figures show

that the projection sTtwo rib “Brtisan
wi || appreci at®ametthired hebsipniislly o iguarritterainie ¢lossil wibee wimpe withafourt lvsarr i b

menbers 36. FQHesﬁ%ﬁ’trmJ/eeat 1dalt AOpEIRHaB Hhes HITRLOOLEE b relintadhfides three
rib nmenbers 36, which are oca? d about
parallel sides, one of the sides (e.g., 4 bottom 51de of the nb member 36) is angled such

that the side forms an angle of about 20° to about 70° with a vertical axis that extends
through the center of the projection 20 as is illustrated by the angle  in Figure 5. In
an cmbodiment, the side is angled such that the side forms an angle of about 30° to
about 60° with a vertical axis that extends through the center of the projection 20. In
another embodiment, the angle is about 45°. It is believed that a 45° angle provides
advantages that allow for easy insertion and alignment of spike members 38 into the
projection 20. However, the skilled artisan will immediately appreciate that the rib
members 36 are not limited to the shapes or angles disclosed herein and may
encompass any shape or angle that may be useful for inserting and guiding spike
members 38. |

[0060] Just as the rib members 36 can have different shapes, the rib members
36 may also have different sizes. For example, the rib members 36 may extend into
the interior of the projection 20 only slightly such that there is a large gap (the gap
being identified, for example, as the variable “x™ in Figure 5) between the two rib

members 36. In contrast, the rib members 36 may extend a greater distance into the
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other along the interior of a substantially cylindrical projection 20.
SSmlarly, the skilled artisan will also appreciate that the rib nenbers 36
need not We 2epecestsequi di stant along the interior of thecprusp@onsssms 20 and
may have any spacing that allows the rib nmenbers 36 to properly guide the
spi ke menber 38 into position within the projection 20. |0058] The rib
menbers 36 of the projection 20 may have any shape necessary to properly
gui de a spi ke nenber 38 into proper alignment wthin the projection 20. For
exanplf thefrlblnenbe[s 36 may have a shape selected fromthe group

consi sting of polygonal, sem -circular, oblong or conbinations thereof. Th
rib menbers 36terieryofahe oroiesien &0 pushyihad b g@hépge“é’%qne‘l'}? &8 wshest e gr oup ©

consi sting of 566k afuifiled arfiSMaNiBa Jclamhﬁrﬂexﬂ)ﬂl@p& iditfland) s wetiybi nat i ons
t hereof. (0059] In an_ enbodi nent, r;p?]e I rs BGZ%avg a ﬁ\bs antially

trapezoi dal shapacrialsion waKhis Bymeres t3|@ arg 1o qemﬁgﬁ’f‘% ipPagigheize o
enbodi nent, txh&nﬁekéﬂsmm‘a;eé@bo’aﬁneaf &esmamesubateanﬁnealﬂom za&erqmakistml at eral s
(a cl osed plane shape

| i near sides
of parall el I?%’%E’PBF"EY:Saléged %‘m thR &OpREOTS! é‘?ﬂg °r§f’?1§pr qe"% p%}yl ﬁ%%t(gone gﬁler of
t he sides (e.@mbiratifistthasofsi theanoEmbddendni, xhereivireemt36) 36 sreaﬁrgrhebfrsmch t hat
the side forns an apgle of about 20 to about 70 with a vertical axis that
ext ends throu@“”WHé %nter of the projection 20 as is illustrated by the
angl e g in Figure |6161] As an sierwpobli Figute, 6.1t ditsr shalean 32 dngereryed feom fat *t he

side forms an rﬁ]@%Lg vl th@QQfHér}tﬁ& th@cARE 2(59}51%:@ BecBss¥Ehy infédingdatipet hat

ext ends throu% e center he projection 20. |In another enbodi nent, the
angl e i s aboumenBer 38|intoj Ge pevidceanc?. t Haen ambotimeng| the skt MaREeT ikt ages t hat

al l ow for easyanhln§ &k dnQBn Qéqqge?tlzd ﬁﬂﬂﬁ@ﬁod?fforspd d%ﬂv Ubt@fnSva’f&' flnd.oTHehe

projection 20. However, the skilled artisan w preciate
that the rib sdpoaeabeaas Ay bﬁ@tpa‘l‘l"l%a fued ‘E%‘"‘E’H&%T‘Fa‘ggegﬁ é'f'fé\c cfl slcl osed

Pﬁgglr '[]I ﬁgdagg%lcﬁ?g?ﬁ&ﬁstﬁe aiupS b@x@x@tn@é ofgdt@stbiat pél‘ayarb@susqﬁnmlstoh@,r
can have di f 1 BFEEIEE H’éﬁg? ‘“?t}?égqleﬁ"ﬁei‘bé §m§°J'me’H bhe i HenfolPsgTRTOCT S 36
adhesively bonded to a medical tube.

[0062] Generally speaking, however, the closure 10 of the present disclosure is
so constructed and arranged such that the closure 10 is incompatible with fluid
delivery devices such as intravenous sbike sets that include intravenous spikes. In this
manner, the projection 20 may be designed to have an inner diameter that is larger than
an outer diameter of a typical intravenous spike or cannula. The intravenous spike set
may be any known intravenous spike set. As such, attempts to connect the projection
20 of the present closure 10 with an intravenous spike set may result in leakage of the
fluid from within the container 26 or an improper connection that results in the
intravenous spike set falling out of the projection 20. The incompatibility between the
projection 20 of the present closure 10 with an intravenous spike set, thercfore, may
decreasc the number of tubing misconnections that result from human error wherein
fluids such as, for example, enteral fluids are improperly fed directly into the venous
system. Instead, the closure 10 of the present disclosure will ensure that the fluids
within the container 26 will be fed into the body through the proper channels.

[0063] The spike member 38 and the projection 20 may be connected by
threading a sheath 40 of the spike member 38, which has internal threads (not shown),

onto the external threads 34 of the projection 20. The insertion of the spike member

12



36 may al so have different sizes. For exanple, the rib nenbers 36 may
extend into the interior of the projection 20 only slightly such that there
i s a | arggogapw/a30328 gap being identified, for exanple, ®&sTiuseoovmsisabl e "x"
in Figure 5) between the two rib nmenbers 36. In contrast, the rib nmenbers
36 may extend a greater distance into theinterior of the projection 20 such
that the gap, x, between the rib nenbers 36 is minimal. The skilled artisan
will appreciate that the flexibility or rigidity and, as such, the
materials from which the rib menbers 36 are fornmed may inpact the size of
the rib rrenbeg . 36, 'L r;rj‘ogl nt, t.he%bdrrgnber 36 are forped froma
t her mopl asti ¢ %bsl VR REtEP% 'é s CORANE ondn °5§F°ofppa‘i90‘ﬁsq“s‘m”ﬁ of

pol ypropyl eneposp'(ohy@nhg/nersbeaﬂr 4T bastienratdngisely thedadaf ontd thegitojemibodo,rent , t he
rib menbers BQe%r%QSROE qﬁl% e?%emfmaxlq%ea?h 4{) aggjt%,pro{eﬁtéon g(ﬁ by FI gure

6, after the ca romthe projec éfts of the
cont ai ner 26 m@dssmé aamebg\mcrbyhei Feeectipm Getereaipihk espilre miperbe388 iand thet he

projection 20 projetti &f‘zoer‘i@@&"?lbﬁﬁé"{;onnéc S| pt'h §d1£$meﬁ1a)3§e cénn?t &?W%a‘ whi ch

can be |nserte into the bod or t deli1v or renbva 1d. The
spi ke menber BEniAYgs B@U%m;ézrltn%ﬂma«f toquG*Sd'é‘Ilﬂgv@}ﬂy figtingi fristiomGttivglindg a

medi cal tube g@b&ek. eﬂftérrt%ttaﬁ?shﬂérgﬂpthgQﬂ§kl§ﬁt'5£@b&®eéﬂ4§ésﬁx9§ﬂ S9hd the
perCUt aneous, e] unost ony, nasog astric or onbi nati ons thereof. In an

enbodi nent, t FRISEHNES: e foee é%a'}ds°°a'aﬁéfs%6\féi}>’ybebm‘?&é@°t‘{é*”é.’f%@Fé‘ald t ube.
| 0062] Gen_er alrbiy impedkh&er@e. however, the closure 10 of the present

di sclosure is so ted, and ar ed such that the_closure 10 is
i nconpatible wit hW‘P‘af @‘&S‘f Ve?‘?"?féé?ﬁgfe%qﬂd?f‘)% PrUEHgY Eh ifdPPitee set s
t hat include spikermsaneaoifswilgiohra .a tbipdriinSof R behemiche3 6ana jwelt bé giided0 may be

desi gned 10 haye A0 ERISE 28I ATELSL DA of % Bt 0T, B UL SL ol areter of

a typical intravenous s Favenoud °si k s’s:é'} may be
any known i ntpiganemiber g‘pnwecosfe@tatmpmhf tha fribewreptbsrs 36 as:munescttedlhe

proj ection 20pphrdf é@@onof(ﬁaﬁﬁr%ecﬁ;se?ﬁlg 1% rﬂcqh\é\%%@ a?e”fo{n%r&‘é%ﬂﬁgg %W:é;ﬁ" set may

result in | eakage of the fluid fromwthin’'the contal ner n i nproper
connect i on t hyt pddamesriginthe rib mepbera d@ fores inpediasely sive featht mayemsat ofof  t he

proj ection 20te hRe mBESIDBAL TRtehd ti¥e REIMARESRs 80 Rmain in position and force the
spike member 38 to be inserted either to the right or to the Ieft of both of the rib
members 36. For example, if the spike member 38 contacts a top portion of the rib
members 36 and is guided to the left of the rib members 36, the spike member 38 will
be inserted into the projection 20 to the left of the rib members 36 and will contact the
left side of the internal portion of the projection 20. Similarly, if the spike member 38
contacts a top portion of the rib members 36 and is guided to the right of the rib
members 36, the spike member 38 will contact the right side of the internal portion of
the projection 20.

' [0065] As the spike member 38 is pushed further down into the projection 20,
the tip of the spike member 36 will reach the bottom portion 14 of the closure 10,
which is immediately adjacent the penetrable membrane 28 of the container 26 when
the closure 10 is connected to the container 26. As the spike member 38 is pushed past
the bottom portion 14 of the closure 10, the spike member 38 contacts the penetrable
membrane 28 and punctures the membrane 28. Because the spike member 38 has been
guided to the right or to the left of the rib members 36, the initial puncture will occur at

either the right or left side of the projection 20. As the sheath 40 begins to thread onto
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projection 20 of the present closure 10 with an intravenous spi ke set,
therefore, nmay decrease the nunber of tubing m sconnections that result

f r om humawoenroam3osgier ei n fl ui ds such as, for exanple, emCenskooblosisds are
inproperly fed directly into-the venous system Instead, the closure 10 of
the present disclosure will ensure that the fluids within the container 26
will be fed into the body through the proper channels. [0063] The spi ke
menber 38 and the projection 20 may be connected by threading a sheath 40
of the spi ke nenber 38, which has internal threads (not shown), onto the
external threads 34 of the projection 20. The insertion of the spike
menber 38 i s uBaardsptige?d dherrede wisimber A8Hhegisoietsalfaeer 26thandtie plopstimme2010 are in

an upright pogjgtyegifs to%&qhémmémgcagf#iﬂgdn@cﬁﬁmns f;ﬁgg&ﬁﬁfhaﬁ%mmﬂged ont o

the projection 20, there exists urd-tight sea t wee he sheath 40
and the proj etotthofireston fdhejinsastinnsed dheatpikg anemberniSy ebs the b meavheré 36 ian bet ween

the spi ke nMenpRhicdtheddmétiRrsPIObeRE kB 15 8REY BRtspRE nfABAER! BdeilY
t hreadi ng an Qe connect.ed by ot her techni ques including, but not

d ma
linited to, p?°€‘§£!"f‘i"{'meﬁ@°)°°§?fh%9-fitti ng, friction-fitting and adhesives.
After the establi 90086NFor@kaniphe iffthelbpilte hie@bér 38 @aduided byvne fib ilembeh egioh 40 and
the projectio , the.closure 10 and. coptai ner .26 may be inyerted to
wi t hdraw t he E‘f“ ﬁ"%(ffhecﬂlﬁ"ﬂ c??ﬁt"ﬁ?’h ?’?@P'“f%ﬂf%ﬁﬁﬁg’c'gb‘i’ Eg ¥ifber 38 is
i nserted i nt ospikeengorbey Fclicgins toddlf-cérne withjn thdf projeaios PO KMeringahiesting3S thei | |
contact a top | f. rhe.ri r 6 aw L be gui de the rib
menbers 36 toShgﬁéhg? %91819 F()Eeg{lé{{ %f&gngﬁerrsg%ﬁé%g'r“sp vgpthe ‘R%S[“gg?:"%rds, t he
spi ke nmenber B8 rightysoctbeit the rib anembprs B6r willdiend ind Hlw ihb spiberbembe 3B @s it i s
inserted into,dh& R Ha&Eit R el &k niDESR | re forned
of a suffici e?\tllﬂzgr_i §gyiad,' ;‘/et efl exi blpég}rralt g??%’?c{a%ﬁ%‘gg?ﬁmﬁg&%@e% do not
i mredi at el y gt elhe s tEbas v wihiovobe kepido dhsiright syeinbarthedgh memberse¥die the ri b
nmenbers 36 r enBichedithdasdulyiWhrd&ich bgce the spi ke nenber 38 to be inserted
either to the rlgh‘# er_ to th? |l eft of both of the rib nenbers 36. For
exanple, if the spl94 DUINSSFISETRahtesPe MembEoIE #Peafing REME IS merber s
36 and is guidetbd&3a, e shiké meMdbert3Bacats the panbBdIcSmafhrarde 28 of fHekonitmérber 38

wil | be inseried otg,1he pLolech] on 20 419, L el i Mo B Rmbers 36

movement of the spike member 38 after the initial penetration of the membrane 28.
For example, if the spike member 38 is initially guided by the rib members 36 to insert
into the projection 20 to the left of the rib members 36, then the spike member 38 will
initially puncture a portion of the membrane 28 that is located on the left half of an
area of the membrane 28 corresponding to the shape of the projection 20 and located
directly below the projection 20. -As the spike member 38 self-centers during
threading of the sheath 40 onto the projection 20, the spike member 38 will tear the
membrane 28 from the initial puncture, which is on the left half of an area of the
membrane 28 corresponding to the shape of the projection 20, to the right of the initial
puncture until the spike member 38 is centered. .

[0068] As a result of the tearing of the membrane 28 during threading, the
membrane 28 will have a ventilation hole (not shown) where the initial puncture of the
spike member 38 occurred since the spike member 38 no longer occupies the space.
This ventilation hole works in conjunction with the aperture 18 and filter 19 to allow
atmospheric air to enter into the container 26 during delivery of the fluid within the

container 26. For example, in the inverted position, the fluid passcs from the container
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| eft side of the internal portion of the projection 20. Simlarly, if the
spi ke nenber 38 contacts a top portion of the rib nenbers 36 and is guided
to the riwbt2owio3odze ri b nenbers 36, the spi ke nenber 38Pairius2@onsics t he
right side of the internal portion of the projection 20. [0065J As the

spi ke menber 38 is pushed further down into the projection 20, the tip of

t he spi ke nmenber 36 will reach the bottom portion 14 of Ui c closure 10,
which is imedi ately adjacent the penetrabl e nenbrane 28 of the container
26 when the closure 10 is connected to the container 26. As the spike
menber 38 is pushed past the bottom portion 14 of the closure 10, the spike
menber 38 cong%lé‘f@gb He veetHeiop Abledn the msmbrsae 28whmelthe diniht watetbe filkes Ifenbr ane

28. Because tRgichRiaKfe MREMDOemfns\AS, iDREHiAMrABEich Of B Gt dsglic QF it the left
of the rib nmenbers 36, the initial puncture will occur at either the right

or left side BF SPHaNGH BatRRap that ﬁsOPP?féc dreefi the Apidpdpiother werds. Hheead

ont ot he proj eﬁ?t'tﬂoqmeﬁcgalr s 619|ai§@tufﬁﬂlmb@£ve§&1rwltlﬁb9wét@d Sk rocRBtQhensM t hin the
proj ection 20 nsto in a direction that is

substantial ly @%P e@ﬁgl"é‘h‘l}‘é}:o ab“ef ﬁémfﬂug'égf VY "‘(‘)‘F’" P‘H% Bhewyidinga sges he spi ke
menber 38. Asofdienirio e pdediser 36 aslig@idis BdugOwitHdrevnr fidan 1ve shrediger 36 dhend

sufficiently al | the s to self nter wthin the
proj ection 20£°nfab%égﬁ% %?Olé%glleavacuumfanﬁ?gapssf) E'Ch ‘rsr%ﬁber 38 is guided by the
rib nenmbers 36 to [0068] lteheuldbe tiversiood thaevravieusschafges pohmbdifeationst tb alke | nser tion
of the spike pRONES 3 i e I ter within
the pr 01 ecti o{%@zoﬁ’é rl%ﬂééf‘ﬂé‘;gg“d‘% %géégc g@%ﬁ%é@t‘% %h{}?n&ootﬁ% SE“"(régjﬂ]ectl on 20,
t he spi ke nenthegrt38udiichynges st mogidicatiops gap hbmpede vBhoatglepdréng fraghthe sprit hat t he
rib menbers 3§1dwkéoh bﬁntﬂe ded! d@Wet nﬁtte?pzlnlﬂewmp%m%&hxtng I%CG\% ed he space
i b

in the center of t ection 20 once occupied ers 36. The
ri b nenbers 36‘“’9\?‘1’3°Sn \‘/?/t fore ipttendes ‘f‘ﬁéucrhlcbﬁ‘tgcss”l&éﬁ“@'ﬁa%ﬂoﬂh@ qu%"%‘P’rrbers 36
no | onger extgedp@hdedGlalnys.t oward each other. | 0067] During self-centering
of the spi ke nenber 38 and bending of the rib nenbers 36, the spi ke nenber
38 tears the penetrabl e nenbrane 28 of the container 26 as the spi ke nenber
38 self-centers. This tear (not shown) is a result of the
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novenent of the spike menber 38 after the initial penetration of the
menbrane 28. For exanple, if the spike nenber 38 is initially guided by the
rib menbewe 288/w30528nsert into the projection 20 to the IPeTtUSE090BIS73 i b
menbers 36, then the spike nmenber 38 will initially puncture a portion of
the menbrane 28 that i's |located on the left half of an area of the nenbrane
28 corresponding to the shape of the projection 20 and | ocated directly
bel ow the projection 20. As the spi ke nenber 38 self-centers during

t hreadi ng of the sheath 40 onto the projection 20, the spike nenber 38 wl|
tear the menbrane 28 fromthe initial puncture, which is on the left half
of an area of the nenbrane 28 corresponding to the shape of the projection
20, to the right of the initial puncCir®antil the spike nember 38 is
centered. |00 %L As.a r sulaqunthe tearing of the nenbrane 28 during
threadi ng, the " BBYYHRCYE G P "W4Ve a ventilation hole (not shown) where
the initial puncture of the spike nenber 38 occurred since the spi ke nenber
38 no | onger occupies . i entilation.hole works in conjunction
with the apertur eq18 a%ggflﬁgfogrgci@gé%%ﬁloé{\fvmg{"%nssb%'eri c air to enter into

t he contai ner 26 duproisgfiogetxitopding fofm fahiep frlotiod ofi 4 Ihase ofhthe cdosumi ter 26. For
exanple, in the.l , ROSLL : ' S ] . cont.ai ner 26
Chrough the vEgk LAy e L B A R b, o e
filter 19. Aslepsohyp ribsmenpherslpqated pn the intesienivhgreiet , it permits introduction of
the atnospheri c aigf thk BAse cdriRish@ A bakdAEForddd ahila dPRRY that is opposite
that of the fluid. In other words, the atnospheric air enters the aperture
18, travel s thr ouGhthe R apdpetied reptiopsire MystaHiglly Rleqafen able to enter into the
cont ai ner 26 t hr oupihe kibeporeuitii $udtihiBIShifdricByadar ovi di ng a source of clean
air to the contaiggrlgG.as Ii§$id IS being wt drsmn frgm the container 26,
the container 26 GOE¥ Rt N BRISEIY VSl FATEHECE SY A5eneed ptoh o ('R 1% . [ 00691
It shoul d be wwgrsbloedh bhatrawasus epike sehanges and nodifications to the
presently preferred enbodi nents descri bed herein will be apparent to those
skilled in the art. Such changes and nodifications can be nade w thout
departing fromth@é. spi Fictclagwrd oEClapel, ¢ife botiem pertigresompsisibg ® 6termat t er and

wi thout dimnishing its intended advantages. It is therefore intended that

such changes and nodifications be covered by
3. The closure of Claim 2, wherein the filter is secured to the bottom

portion by heat staking.

4. The closure of Claim 1, the bottom portion comprising a liner.

5. The closure of Claim I, the side portion comprising at least one raised
member.

6. The closure of Claim 1, the closure comprising at least one aperture

extending from the top portion through the bottom portion.
7. The closure of Claim 1, the projection comprising a cover,
8. The closure of Claim |, wherein the closure is formed from a

thermoplastic polymer material selected from the group consisting of polypropylene,

polyethylene and combinations thereof.



t he appended cl ai ns. CLAIMS The invention is clained as follows: 1. A
closure for a container, the closure conprising: a projection extending
from a t opoporwdzeszsof a base of the closure, the projecrconsd@biosisnyg an
interior having a substantially |ube-like shape and conprising at |east two
rib menbers |located on the interior; wherein: a) the base conprising a
bottom portion and a side portion; b) the top and bottom portions are
substantially planar; c) the side portion is substantially cylindrical; and
d) wherein the projection is so constructed and arranged so as to be
inconpatible with an intravenous spike set. 2. The closure of laim1l, the
bott om portion corpri siifg csyre| eleClig, 1 THdeginodher elogfre G aformed, figtver ei n t he
filter is secpdigfogyent.he bottom portion by heat staking. 4. The closure of
Claim 1, the bottom portion conprising a liner. 5. The closure of Claim]1,
the side portion conprising at |east one raised nenber. 6. The cl osure of
Claim1, the closube compkiosirdgfaClalneast wikhsn ape prdjiécdio® Xt exskdadalfy om t he
top portion t lioé‘r%gl the bottom portion. 7. The closure of Claim1, the
projection conprising a cover. 8. The closure of Claim1, wherein the
closure is formed froma thernoplastic polyner material selected fromthe

group consi sting gf PORVRIARYLEERI RCHYSIANLSNS.ANG, cRIpiRatiQns ¢ her eof .o,

The closure of daim1l, wherein the e | rom po yrﬁ'ropyl ene.
10. The closure of Caim1l, wherein the projection is substantially

C_ylbi nd:yigcal -+ 11, 1he chRsusstreqr CHiAl Mt Qib hifoely QhBRLiLOY FRIRLESINY three
ri nenoers.
from the group consisting of polygonal, semi-circular, oblong and combinations

thereof.

3. The closure of Claim 1, wherein a bottom portion of the rib members
extend at an angle of about 45° to a vertical axis extending through a center of the

projection.
14. A container for housing a fluid, the container comprising;
a receptacle defining an interior for receiving the fluid; and

the closure of claim 1.

15. The container of Claim 14, the receptacle comprising a membrane

sealed to at least a portion of the receptacle.

16. The container of Claim 14, the container comprising a fluid delivery

device so constructed and arranged to be connected to the closure.

17. The container of Claim 16, the fluid delivery device comprising a spike

member.

18. A method for connecting a fluid delivery device to a fluid receptacle,

the method comprising:
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12. The closure of Caim1l, the rib nmenbers conprising a shape sel ected
fromthe group consisting of polygonal, sem-circul ar, oblong and

conbi nat iwo0tdsresf. 13. The closure of Caim1l, whereiPeTaAISR@vw0SIFTPOrti on
of the rib nmenbers extend at an angle of about 45 to a vertical axis
extending through a center of the projection. 14. A container for housing a
fluid, the container conprising: a receptacle defining an interior for
receiving the fluid; and the closure of claiml1l. 15. The container of Caim
14, the receptacle conprising a nenbrane sealed to at |east a portion of
the receptacle. 16. The container of Caim 14, the container conprising a
fluid delivery devisetingdspksrmtmbgrefale findiddiveradgeact ino alpeojeoomaatfed t o t he

closure. 17. § Q@n&ogﬁﬁ%}? e pmcé'ec%raiis rch&@d or% zt@osfld'etﬁingchgﬁo tl)(eet’i\%(cr Q@éé)'ta el i very

conprising a spik or connecting a
device to a fidivhoreedt sieemembes ifmseqstsd Qi BPisgionrisimgtd frghniquepi ke

menber of thesefebidd Grofeink \LRIUY BRVHIRE of Hap-rRing! PleRCifY) thrbadfhgf Fichbn-di rection,
wherein the projection is located on a closure attached to the fluid

receptacl e andiihEdSPRYIPHRNS BFRY menber is secured onto the projection

using a techni que coRAcBad AkabttO8Yib BRMBErOIPatiWNSIh $itdridg oLhe FrHRAhIWIhI NG,
press-fitti ngth hlgetad' ng frictionfitting and conbi nati ons thereof;
contacting atf &% %551 i b menbers |l ocated on an interior of the
proj ection with t perdgydmembeaeef the pmembm@leavmﬁnbmmenaafbemm fluid

receptacle with Ih ecur nmenber onto the
proj ecti on, wher ei’ %Ufﬁge&g ggﬁgg}efngﬁ i 58 PEY er?g?"r h“teredpg‘ﬁ(?méerc"%%Sesa so as to
be inconpati moestmpkhammdmdawanobe;msmmeblswtth arfli@travEfims spkdwod of Cl ai m 18,

t he spi ke nenber conprising a sheath

19. The method of Claim 18, the spike member comprising a sheath

comprising internal threads and the projection comprising external threads.

20. A method for delivering a medical fluid to a patient, the mefhod
comprising:

inserting a spike- member into a projection in a first direction, wherein the
projection is located 6n a closure and wherein the projection is so constructed and
arranged so as to be incompatible with any known intravenous spike set;

piercing a membrane of a fluid receptacle with the spike member;

pushing at least two rib members located on an interior of the projection in a
second direction different from the first direction;

tearing the membrane with the spike member; and

delivering the medical fluid to a patient.

21.  The method of Claim 20, comprising forming a ventilation hole during

the tearing.

22.  The method of Claim 20, wherein the medical fluid is delivered through

the spike member.
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conprising internal threads and the projection conprising external threads.
20. A nmethod for delivering a nedical fluid to a patient, the nethod

conpri si NyoO 201880328ng a spi ke nenber into a projection POTAISRAMVAESS73
direction, wherein the projection is |located on a closure and wherein the
projection is so constructed and arranged so as to be inconpatible with any
known i ntravenous spi ke set; piercing a nenbrane of a fluid receptacle with
t he spi ke nenber; pushing at least two rib nenbers | ocated on an interior
of the projection in a second direction different fromthe first direction;
tearing the nmenbrane with the, spike nber ;. and del jvering the nedical
fluid to a pati en??‘ ZWeTWéthﬂ‘bfﬁéﬁa"B%G% RS cUBRHSIBSITePertBentifly a

ventil ati on hotaddhoighg tépserfieeand nptto@durfabhef thetlbek. of C ai m 20, wherein
the nedical fluid is delivered through the spi ke nenber.23. The nethod of
Claim 20, the closure conprising an aperture that extends though a top
surface and a bot 2é6m sThef meskododf Elhim 2, dsunahodXbmpiitieg thedading tiof splleai m 20,
the net hod co,qg{,ge;[,,q}g[ge}ﬂ;(ﬁ&qgrpg the spi ke nenber onto the projection. 25.
The nethod of C aim 20, the. nmethod conprising attaching the spi ke nmenber
to a nmedical tube selected fromthe group consisting of gastrostony,

per cut aneous, | ej gROSt Y meRRSHIARK 26 1RNHetheMQnPAtih A8achE 1EOhike
member to a medical tube selected from the group consisting of gastrostomy,

percutancous, jejunostomy, nasogastric and combinations thereof.
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