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-SPECIFICATI(c) NTITLE "FORMED, FILLED, SEALED

SOLUTION CONTAINER, PORT AND METHOD FOR ESTABLISHING
FLOW BETWEEN THE CONTAINER AND AN ADMINISTRATION SET"
BACKGROUND OF THE INVENTION The present invention generally
relates to a container, an access port and a method for establishing flow
between the container and an administration set. The access port may
establish flow of fluid from the co_r?giner into an appropriate
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administration set. More specifica

y, a valve or base that seals to a

container is provided. A perforator or plunger in the valve punctures the
container and provides access to the solution in the container. Containers
for the administration of medical solutions are well known. Typically, the
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ntainers are made from flexible film that is folded and sealed together

-along peripheral side egggsEFl(gtner.;Ihg ﬁorjﬁta' ers B/%ically have an
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cortamepipgr, an access port and a method for establishing

flow between the container and an administration set.
The access port may establish flow of f£fluid from the
container into an appropriate administration set. More
specifically, a valve or base that seals to a container
is provided. A perforator or plunger in the wvalve
punctures the container and provides access to the
solution in the container.

Containers for the administration of medical.
solutions are well known‘.. Typically, the containers are
made <from flexible £ilm that is Zfolded and sealed
together along peripheral side edges. Further, the
containerg typically have an inlet and an outlet. The
containers further typically have a device for piercing
the outlet and establishing a fluid communication
between the device and the solution inside the container.
The solution may then be exhausted from the device to an
administrative set and/or patient.

Maintaining the sterility of the medical sclution
to be administersd to the patient is extremely important.
However, handling of the medical sclution container may
create risks of contamination. The risk of contamination
may increase in emergency situations where quick
manipulation on the wvarious componesnts may introduce
bacteria or other pathogens into the container. For

example, a user may inadvertently touch and/or



example, a user may inadvertently touch and/or -2- contaminate a sterile

end surface of an inlet or an outlet. The contamination may then be
transferred to the contents of the container. Further, containers for the
administration of medical solutions are typically flexible. Accordingly,

making a sterile connection to the flexible container for withdrawing the
contents in a sterile manner may be difficult. For example, U.S. Patent

No. Re. 29,656 to Chittenden et al. discleses an additive transfer unit

having a tubular member that seals to a solution container. The unit

includes a needle that punctures a stopper of the solution container.

Obtain a liquid-tight and leakproof connection through the flexible

container - using traditional medical connectors such as, for example,

needles or piercing pins is difficult. Further, administration ports are

SecTEly BBRBEA o the eI SofEer HONEYE, fe atinditdive oF an
poresgiiaiown Tlexilsiesbamionadotaineayatehefte o ehé reeakost pat oo the
the containgrs AsEorirgly~errtainsmedical solutions which are sensitive

to oxygen andiar.other pepetaiag gases,may e compromised Fyther ¢
pre-forme administration po?ts constitute potentlaﬁ sites 5fnleakage and
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acceds porsdemnot subdtantidllyprotees against dolichianed dir-boafeer unit
having a tubular wmember that seals to a solution

container. The unit includes a needle that.punctures a
stopper of the solution container. Obtain a ligquid-tight
and leakproof connection through the flexible container
using traditional medical connectors such as, for
example, needies or piercing pins is difficult.

Further, administration ports are securely bonded
to the flexible container. However, the administrative
ports of known flexible solution containers ére often the
weakest part of the container. Accordingly, certain
medical solutions which are sensitive to oxygen and/or
other penetrating gases may be compromised. Further,
pre-formed administration poxts constitute potential
sites of leakage and are potential points of contaminant
ingress.

Other means for establishing a fluid connection
between the container and an administration set are also
known. Generally, known access ports reguire a two-
handed operated access port and do not produce audible
or visible notification when the access port is fully
engaged. Further, many of the known access ports do not
substantially protect against touch and air-borne

contaminants.

A need, therefore, exists for a formed, filled,



contaminants. A need, therefore, exists for a formed, filled, 3 sealed

solution container with an access port and a method for establishing flow
between the container and an administration set. Accordingly, a medical
solution container having an improved inlet and outlet port to reduce the
likelihood of contamination during starage and/or use is needed. Further,

s edica) soluign coptainer and an pocess portwith improvedease of o, g
handling is needed. Further still, a solution container and an-access port
- Logith & figatlighit'seal tofavoid IeBRIAGS AlinimiZee touepreridioedirbotng  an

acegntasirationand ninimize perneation; of oxygen ard/ek ether gases.aleon
n%e)ded. SUMMARY OF THE INVENJION If an as%gct of thﬁ resent
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invention., there'is “provided &port for establishing fitlid flow ffom & == =°
regomtainertoan adisinistation sef, the pottccomprising: a davenbavingarage

ar2haft aperforatorhaying ararm uherein the; perforatan ig-axially.guided o
ar\%y the shaft of the.valve; a cantilever beam protruding from the valve
h

efBin tAE “EdtileVEr beati preventethe getioratciromiexifidg the-ng s
nevalee;.anthe shelt having &, first par'$attached:-towa secend paft whereincess

odhe shell engages the valye and farces the, perforalor . pieree the ;s 5 5 ¢

container and further wherein the first part of the shell detaches from the
LOECondTRIPSE e SREN aftertHePFerfdratstpidrees THe ebtaingpermeation
o fExamplenembodinents-ean peavide afermedfilled, sealed solution

container with an accEmgﬂ&a@Eaﬁﬁhgﬁﬁﬁa@ishing a fluid _
connection between t ive set. The port is
sealéd to fiie cortgifier afd haShfieaRs t6 poficture sail-éomainerFhie  is
pritiid ik the contajpeis reproved friom the gontainer 1 ui¢  flow from a
container to an administration set, the port comprising: a
valve having a shaft; a perforator having an arm wherein
the perforator is axially guided by the shaft of the valve;
a cantilever beam protruding from the valve wherein the
cantilever beam prevents the perforator from exiting the
valve; and a shell having a first part attached to a second
part wherein the shell engages the valve and forces the
perforator To plerce the container and further wherein the
first part of the shell detaches from the second part of
the shell after the perforator pierces the container.
Example embodiments can provide a formed, filled,
sealed solution container with an access port and a method
for establishing a fluld connection between the container
and an administrative set. The port is sealed to <the
container and has means to puncture sald container. The
fluld in the container 1s removed from the container
through the port to an administrative line, The
administrative line further carries the fluid tc an

administrative set.



through the port to an administrative line. The administrative line further
carries the fluid to an administrative set. 3a The port may have a valve
and a perforator. The valve may include a peripheral sealing flange or ring
that may allow for sealing to the container. The valve may define a
cylindrical opening that may receivezand slidingly couple to a perforator or
plunger. the.cyliadrical.opening,may-04de e patoralol orpluAgEs 10,1 e
puncture the container and open access to the solution contained therein.
mayheiettatoforiitingSmay hafé A'ftllow shaftthatincludés et may
altreslope beyvekon the end facing-thetfilimef:the Tecentainer<Thestyi-slegene a
evel of the perfarator or.plunger punctur nd S retched film_of
B her Bblog e by Tehge 1 -cr e Ve, Tre Seicle ColloLe
LoembolirAEREIhaY provid® sititie-handede operatié and>hay pfovide may
guaudiblerandpdsible-netification whesthe tri-slopehevel baspenctigedthge r
glm to allow_solution flow. Further, the example embpgimen{g—s Lnagl.fully e
2 %hrstid the fitid generation path to exclude todch and air- borne ™~ =
regdataniination:. Theuexamplecembediments mayfurther redtiée theincludes
= amount of forceyneeded to-penefratedhe filmf; the container: Byrther, the, o
perforator oerIun er,mag not be removed from the fluid eér%%ggement
COB&@iﬁBﬁFafteThEngédérﬂ PR athiéved® Tothis étitf 17 4R ShbodinentoF e~
puthetpresent inventions acontairerdsqpiovidéd. Tiie cortaier tasra filing aow
th@oggggiqlgabfﬂ}?g@lm is folded to define sides and the sides are sealed
to define an interior. The port defines an outlet though which fluid
communication with the



interior is established. The tab is attached to the port and the tab
identifies establishment of fluid communication with the interior. In
another embodiment, the tab of the container is detached from the port
after fluid communication is established. In another embodiment, the
container further has a perforator attached to the port wherein the tab is
¢ attached tg the perforator and attached to the port and further wherein
the tab is detached from the perforator after the fluid communication is

establighed 1A Bhother EMBEATEHt StheltontaiRePfitier hasad sReffanded
ophavinganfirshparattachedtoia secend:part definingsthe tab whergincation
wngetashment,of the {isf pad from ,{he seeond had denfiies esigblishment,

oPth_e uid commurﬁcatlon. -5-1In anotﬁer em odlment, the container ]
s ofitthiebThas accock Brached to t%@poﬁﬁﬁﬁ@rb% thehas & afachedetd thelly

sheeekand lurther wheseindhetab s remevedfrom theeockheterehe fluid: -
.._communication is %stablish%d. In another embodiment, identification.of the
Poe8tablishment of fiuid Commilfication by the Farggﬁrojdﬂc%s San'Gudibfe * THE
refgtificatiba. laranothercémbedintenttheccontainerdfuetherhas dhiing 1 im of

+nhaving a firstend %&%‘é@ﬁ?nqﬂ%@d _Mﬁ’@?f%@é'@%rﬁr%tren@ﬂﬁr%@fh%ﬁp not
the port. Moreover, in another embodiment of the present invention, a

e port fol 8StAblishing fluidHow from s cotaineFRFan adiffitstratibn sefste*
enproyiged: Thesparthasradalve having a housing defining an interior, a

shoylder qn,the housing, a gock,.a catch, and. g plungey,- The cock is, o s o ¢

attachable to the valve and axially guided
invention, a c¢ontalner 1s provided. The container has a
film, a port and a tab. The film is folded to define sides
and the sides are sealed to define an interior. The port
gefines an outlet though which fluid communicaticn with the
interior is established. The tab 1s attached to the port
and the tab identifies establishment of fluid communication
with the interior.

In another embodiment, +tThe tak of the container 1is
detached from the port after fluid communication is
established.

In another embodiment, the contalner further has a
pérforator attached to the pcort wherein the tab is attached
tc the perforator and attached to the port and further
wherein the tab is detached from the perforator after the
fluid communication is established.

Iin another embodiment, the container further has a
sheill having a first part attached to a second part
defining the tab wherein detachment of the flrst part from
the sescond part iddentifies establishment of the luid

communication.



by the shoulder of the housing. The catch on the valve locks the cock and
locking of the cock produces a sound. The plunger has a hollow shaft and

a tip. The plunger is in the interior of the valve and rotation of the cock
forces the plunger to protrude from the interior of the valve and forces the
tip to penetrate the container. The tip of the plunger is locked in the
container after the cock is locked. In another embodiment, the port further
has a gasket on the plunger. In another embodiment, the port further has

a removable tab on the cock wherein the’tab impedes rotation of the

cock. In another embodiment, the port further has a knob associated with
the plunger wherein the knob guides the plunger in the valve and further
wherein the knob prevents rotation of the plunger. -6- In another
embodiment, the port further has a peripheral foot section integrally

formed withthenveiine wisereiritiespdriphehs festseriivhys Sealedss thes 2
contaiper Mereayes inanatsepembogisasnt Df thepresant inventianhad to
method for establishing flow between a_c [ n inistrati '
ot o e MBS e L o vl 3 st o che
havimgia baifereobioand Brin srOmBrBhIas Yare sl Ahter BT I6r
housing thencockranetibe plungssiatteching thiedsort id fhmtdrminept the
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cock applies a force on the plunger; piercing the container with the
plurigeraikingthB Yotk Srdthe€hiunger in a position; and producing an
audible notificatiosiiygon embodiment, the container further has a

line having a first end and a second end wherein the
first end is attached to the port.

Moreover, in another embodiment of the present
invention, a port for establishing fluid fiow from a
container to an administration set is provided. The port
has a valve having a housing defining an interior, a
shoulder on the housing, a cock, a catch, and a plunger.
The cock is attachable to the valve and axially guided
by the shoulder of the housing. The catch on the wvalve
locks the cock and locking of the cock produces a sound.
The plunger has a hollow shaft and a tip. The plunger
ig in the interior of the valve and rotation of the cock
forces the plunger to protrude from the interior of the
valve and forces the tip to penetrate the container. The
tip of the plunger is locked in the container after the
cock is locked.

In another embodiment, the port furﬁher has a gasket
on the plunger.

In another embodiment, the port further has a
removable tab on the cock wherein the tab impedes
rotation of the cock.

In another embodiment, the port further has a knob
associated with the plunger wherein the knob guides the
plunger in the valve and further wherein the knob

prevents rotation of the plunger.



locking the cock and the plunger in the position. In another embodiment,
the method further comprises the step of providing a gasket wherein a

" seal between the plunger and the valve is maintained with the gasket. In
another embodiment, the method further comprises the step of providing
a tab on the cock. In another embodiment, the method further comprises
the step of removing the tab from the cock. In another embodiment, the
method further comprises the step of proyiding a line attachable to the
cock. in another embodiment, the method further comprises the step of
embedding the plunger into the container. In another embodiment, the
method further comprises the step of locking the cock into the valve. In
another embodiment of the present invention, a port for establishing fluid

flow from confainer to an_a ministration set is provided. The port has a
valve h,av%lg aé%?a%t, %rper?(r)nr% (S{r‘ilhmé?vxlln;:q an%rlr% wWhBfein thetrpher has a

perRSTatEHE B iallf YR SEEY Hrishik ep il Eoaradtinien beaen valve

prowhelirgi frorttiee aduel gt ashelfoFbe eantiteves baam pevents the the
perforatqr;frp exiting the valve. The shell has a first part attached to a
second part. The shell engages the valve and forces the perforator to

pierce the COTTRREF and the OIS RERAEH Bekicheafroffhe Present
secondEpdriofithe shettedftmdhefparforatorpidrcaisthe cafitainerobitween a
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of the IRV . arftfitet eADBJIRERRIRE paraRiFgER hashslotyalve has an

interior for housing the cock and the plunger; attaching
the port to the container; sealing the valve of the port
to the container; rotating the cock so that the cock
applies a force on the plunger; piercing the container
with the plunger; locking the cock and the plunger in a
position; and producing an audible notification upon
locking the cock and the plunger in the position.

In another embodiment, the method further cowprises
the step of providing a gasket wherein a seal between the
plunger and the valve is maintained with the gasket.

In another embodiment, the method further comprises
the step of providing a tab on the cock.

In another embodiment, the method further comprises
the step of removing the tab from the cock.

In another embodiment, the method further comprises
the step of providing a line attachable to the cock.

In another embodiment, the method further comprises
the step of embedding the plunger into the container.

In another embodiment, the methed further comprises
the step of locking the cock into the valve.

In another embodiment of the present invention, a
port for establishing fluid flow from a container to an
administration set is provided. The port has a valve

having a shaft, a perforator having an arm wherein the



on the valve to receive the arm of the perforator. In another embodiment,
the port further has a flange on the perforator to guide the perforator in
the shaft of the valve. In another embodiment, the port further has a
protrusion on the valve wherein the protrusion mates with the shell. In
another embodiment, the port further has a wing on the shell wherein the
shell is manipulated by applying force to the wing. In another embodiment
of the present invention, a method for establishing flow between a
container with a port and an administratidii set is provided. The method
comprises the steps of: providing a valve, a perforator, and a shell
wherein the valve has an interior and the perforator is in the interior of the
valve and further wherein the perforator protrudes from the valve; sealing
the valve to the container; attaching the shell to the valve; forcing the
perfosatbote pierce thexsdrthiner dyi-8erbtaton béthehslf®ll; pierdhg thelve,

bagé/v@%ﬁf&%m&qraggamcbmabﬁ&@ﬁf@ra%w @k@mr\r@ngnd = shell.
maln inin Eglw\r%et\/\gent ]pe_\rr%)gi\_’tor alqd the vL@Ive In ang witin
emb menr% the method further ¢ comprises T epsete rgtafn }fﬁe SHE ﬁ g

whelsi rgeakion of th"éhgheﬂm%élué&%rﬁaxfél@%k@@?mead‘e?ﬁﬁw Ifo a
ano&;@s@mbgdmnt the=methad fisthescomprisesyiierstegrof forces the
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fluidsfibve fronira qoetdinertocan Edeginstratibe sebistpronieted. The port

has avalven ancther embodiment, the port further has a gasket
on the perforator wherein the gasket provides a seal
between the perforator and the valve.
~ In another embodiment, the port further has a finger
pad on the first part of the shell.

In ancther embodiment, the port further has slots
on the valve to receive the arm of the perforator.

In another embodiment, the port further has a flange
on the perforater to guide the perforator in the shaft
of the wvalve,

In another embodiment, the port further has a
protrusion on the valve wherein the protrusion mates with
the shell.

In another embodiment, the port further has a wing
on the shell wherein the shell is manipulated by applying
force to the wing.

In another embodiment of the present invention, a
method for establishing flow between a container with a
port and an administration set is provided. The method
comprises the steps of: providing a valve, a perforator,
and a shell wherein the wvalve has an interior and the
perforator is in the interior of the valve and further
wherein the perforator protrudes from the valve; sealing
the valve to the container; attaching the shell to the

valve; forcing the perforator to pierce the container by



having a shaft, a perforator in the shaft of the valve, a beam on the
perforator, and a latch on the valve. The valve seals to the container. The
beam has a catch and the latch on the valve mates with the catch of the
beam. The mating of the latch and the catch locks the perforator. In an
embodiment, the mating of the latch and the catch produces a sound. In
an embodiment, the port further has a line attached to the shaft of the
valve. In an embodiment, the perforator jghollow. In an embodiment, the
port further has an arm on the beam for locking the perforator in the
valve. Moreover, in an embodiment of the present invention, a method for
establishing fluid flow between a container and an administration set is
provided. The method comprises the steps of: providing a port having a
gasket, a valve apd a perforator. viherein. the valve hgsg an .nterior an

furth@F fhaPain e petSiatGFiSithe MisHoTr oithe VBfve: R&Jind e  the

valzeofiweapon to Ipakarentainer; apphyRrahessure tetheqretotaer and
angndareing thempeHosaian tepieteeshe container decking thaperiosates1ve .
and the valve in an activat ition; a intaining t .
the perforztit%raarﬁO the v%%v%:%%t qérhg'a&qé%‘ﬁgﬁ)%ge%%ﬁﬁgng%%%relSes
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the step ofaftaghinga-lingineyaive . Ianqiberemhadipent e mprises

method further c m;‘)nrli)seg the stegof locking the perforator in the valve so
thafth@ step of embedding the perfdrator into the container.

In another embodiment, the method further comprises
the step of loc}cing the perforator into the wvalve,

In another embodiment of the present invention, a
port for establishing fluid flow from a container to an
administration set is provided. The port has a valve
having a shaft, a perforator in the shaft of the wvalve,
a beam on the perforator, and a latch on the valve. The
valve seals to the container. The beam has a catch and
the latch on the valve mates with the catch of the beam.
The mating of the 1latch and the catch locks the
perforator.

In an embodiment, the mating of the latch and the
catch produceg a sound.

In an embodiment, the port further has a line
attached to the shaft of the wvalve.

In an embodiment, the perforator is hollow.

In an embodiment, the port further has aﬁ arm on the
beam for locking the perforator in the valve.

Moreover, in an embodiment of the present invention,
a method for establishing fluid flow between a container
and an administration set 1is provided. The method
comprises the steps of: providing a port having a gasket,
a wvalve and a perforator wherein the wvalve has an
interior and further wherein the perforator is in the

interior of the valve; sealing the valve of the port to



rotation of the perforator is prevented. In another embodiment of the

present invention, a port for establishing fluid flow from a container to an
administration set is provided. The port has a valve defining a shaft, a
perforator in the shaft of the valve, a first wing and a second wing, a latch

on the first wing and a catch on the second wing. The valve is sealed to

the container and the latch locks to the catch. The first wing and the

second wing are diametrically opposed and attached to the valve.

Further, the first wing and the second W"lr?g"contact the perforator wherein
rotation of the first wing and the second wing forces the ‘perforator to

move toward the container. In an embodiment, locking of the latch and the
catch produces an audible notification. In an embodiment, the port further
has a slot on the valve wherein the slot has a lock for locking the
perfatatot.dntaniotieer;erabodiyient opthessresent tioverition pa mhethidaofor and
establishing flow between aontaipgr with A-ROR A Ah AdTiNsratiof ki ng
set is provided. The methog l‘iQh comprises the steps of{:C Erovi{dlgg aovsail\ée;L on
ha\/ﬁbeagfﬁ pREZn B VAIVE is'sealsd 1 Th& Coftaimer providinga o
perfordtor itethetshiafiobtha vake! rétafiea first iendantrg séeshPRfhgt e
towaed @ackyether yihergindhetirst wing and the second wing are

diametricaliy. oppgsed A allaclinds IO ey aRd Ve HDerelBie s ces

first wing and the” second wing contact the perforator; piercing the

contdifers il tAE perrAktRI i R CRAGINSFEISARg Bhe (Re & are the

wingctntanitleer.embodiment, the method further comprises the step of
locking theperforatetp tha@iMerent , the method further comprises
the step of attaching a line to the valve

In another embodiment, the method further comprises
the step of locking the perforator in the valve so that
rotation of the perforator is prevented.

In another embodiment of the present invention, a
port for establishing fluid flow from a container to an
administration get is provided. The port has a wvalve
defihing a shaft, a perforator in the shaft of the valve,
a first wing and a second wing, a latch on the first wing
and a catch on the second wing. The valve is sealed to
the container and the latch locks to the catch. The
first wing and the second wing are diametrically opposed
and attached to the valve. PFurther, the first wing and
the second wing contact the perforator wherein rotation
of the first wing and the second wing forces the
perforator to move toward the container.

In an embodiment, locking of the latch and the catch
produces an audible notification.

In an embodiment, the port further has a slot on the
valve wherein the slot has a lock for locking the
perforator.

In another embodiment of the present invention, a
method for establishing flow between a container with a

port and an administration set is provided. The method



Itis, therefore, an advantage of the example embodiments to provide a
formed, filled, sealed solution container, port and method for establishing
flow between the container and an administrative set that may be
operated with a single hand. Another advantage is to provide a formed,
filled, sealed solution container, port @nd method for establishing flow

cobehveen.the container and an administrative set that, produces an audiple .

notification when the ‘access port is fully engaged. Yet another advantage
whigH8Ptovidé af6rid, fifled S2é&lRd 5BIufiGif cortalmer“Fart aRd fidtRedY @
pefof establishing flow hetweendhe cpstainerand an agninistrative setthat ng
rovides a visible notification when the access port is fully engaged. A .
R et S Aade o St & e, i, "OAHEd Solciion Shatndr "¢
angortafid Arsthod forestallishing! Aowibctareh theebataiteraind ant tached

 cadpmnistiativesses nwhergintheaceess-port exgludes touch and.air-bame cne
contaminants. A still further advantage 11 is to provide a formed, filled, .
*<$5Ai8d S5itor COniner: SoraH MEHGH for BbEHTEHiRg 1% betwesh™ "
withie cohtainer rdd-an @admiristiative skt wherehethé aceessyportprevidesthe
s & design;with an activation mode and where the position of the fingers
and/or hand of the user is straightforward. Another advantage is to provide

a formed 2l SeafiSolticH tontdiRér, B6itand metidd for comprises
thestabkshing flew betweendhe eontatkerc-and.an administrative set

wheigin the.acces padsgguces the forgg feaiied 10 AGCESBIe oyarpie

container. Yet another advantage is to provide a formed, filled,
empodiments to provide a formed, filled, sealed solution
container, porit and method for establishing flow between
the container and an administrative set that may Dbe
operated with a single hand.

Another advantage 1s tTo provide a formed, £illed,
sealed solution ccntainer, port and method for establishing
flow betweenn the container and an administrative ssat that
produces an audible notificaticon when the access port is
fully engaged.

Yet another advantage 1is to provide a formed, filled,
sealed sclution container, port and methogd for establishing
flow between the container and an administrative set that
provides a wvisible notification when the access port is
fully engaged.

A further advantage 1s to provide a formed, filled,
sealed solution container, port and method for establishing
fiow Dbetween the container and an administrative set
wherein the access port excludes touch and air-borne

contaminants.

A still further advantage



sealed solution container, port and method for establishing flow between
the container and an administrative set wherein a perforator may not be
withdrawn from, the container. A further advantage is to provide a formed,
filled, sealed solution container, port and method for establishing flow
between the container and an administrative set wherein the access port
s sreflycgs Ing fprees reguifed o nenetrate (e containgt  sill lUeE . e,
achantage Is to provide a formeéf, illed, sealed solution container, port
Pogid AEthed Forodstablishingiow between the'tortainepandan contaliner
anadminisiative set wherein theaceess-por attows fora: £hoiserof differenties
. T materials for the perforator and (he value, Additional advantades of, .
> fhé“examplé embodiments are deséribed it and wilf be apparen? rom,
thihefdetafied destfiptiohafdhe présentlyssrefarred entbotlirnéntsand from

the drawings. BRIER PESCRIPTION-OFRTHE -RDRAWINGS figure k: 114,
illustrates a perspective view of a -12- container with an access port in an,
S<émbodiifiertofthe PrEsBnt fivenBioh. Figlre 2K iftidtratey a perspective "

£ ‘miev_v afarnweaecess pert i!m(ant_@ﬁbedimemtcﬁ)f thenpresent. mvention i Fgureet
wheldllustrates a perspective, view of ap, access.port inan embodiment of - -

the present invention. Figure 2C illustrates a perspective view of a valve
aCoREAT atbEsSSpot It ARTembodiment of the present invention. Figure 2D

illustrates arperspectiendaw=0f-a qocktef an-acdess portiom@ed, filled,
ségyggd@gagégégeQg%%ggner, port and method for establishing
flow Dbetween the container and an administrative set
wherein & perforator may not Pe withdrawn from the
container.

Lk further advantage 1s t¢ provide a formed, f£illed,
sealed sclution container, port and methoed for establishing
flow between the contalner and an administrative set
wherein the access port reduces the forces reguired *to
penetrate the container.

T

A still further advantage 1s to provide a formed,

h

filled, sealed solutlion contalner, port and method for
establisning Tlow between the container and an
administrative set whereiln ths access port allows for a
choice of different raw materials for the perforator and
the wvalve.

Edditional advantages of the example embodiments are
described in, and will be apparent from, the detalled
description of the presently preferred embodiments and from
the drawings.

BRIEF DESCRIPTICH OF THE DRAWINGS

Figure 1 illustrates a perspective view cf a



invention. Figure 2E illustrates a perspective view of a plunger of an

access port in an embodiment of the present invention. Figure 3A

illustrates a perspective view of an access port in an embodiment of the
present invention. Figure 3B illustrates a perspective view of a valve of an
access port in an embodiment of, the present invention. Figure 3C
illustrates a perspective view of a perforator and a valve of an access port

in an embodiment of the present inventign. Figure 3D illustrates a
perspective view of a perforator and a valve of an access port in an
embodiment of the present invention. Figure 3E illustrates a perspective
view of a perforator of an access port in an embodiment of the present
invention. Figure 3F illustrates a perspective view of a shell of an access.
Porinanembodimant oltne pigsent Javention. BQUIEIAMRIAILSE tne
perspective view of a she of an access port in an embodiment of the
pr&sEReRle AIBIEHigdRe -3H illustrates a perspective view of a shell of an
access peridmas embhodimentofrthegmesent paveptort. FigurerdAw  ©f an
illusirates.a perspegtive,yiewaf &: pREQrates Ang val¥e 5 3 aCa08%,P96N .

in an embodiment of th;cgéresent invention..l?lé)géjrg 4é3 i‘lI:Iust{g_atevsjfelew of an
perspectife TGFof 4 dcteBS bR 1T En SmBddiMBREST the present

inentiess port in an embodiment of the present invention,

Figure 2C illustrates a perspective view of a valve
of an access port in an embodiment of the present
invention.

Figure 2D illustrates a perspective view of a cock
of an access port in an embodiment of the present
invention.

Figure 2E illustrates a perspective view of a
plunger of an access port in an embodiment of the present
invention.

Figure 3A illustrates a perspective wview of an
access port in an embodiment of the present invention.

‘Figure 3B illustrates a perspective view of a valve
of an access port in an ewmbodiment of: the present
invention.

Figure 3C illustrates a perspective view of a
perforator and a valve of an access port in an embodiment
of the present invention.

Figure 23D illustrates a perspective view of a
perforator and a valve of an access port in an embodiment
of the present invention.

Figure 3E illustrates a perspective view of a
perforator of an access port in an embodiment of the
present invention.

Figure 3F illustrates a perspective view of a shell
of an access port in an embodiment of the present‘

invention.

Figure 3G illustrates a perspective view of a ghell



Figure 4C illustrates a perspective view of an access port in an
embodiment of the present invention. Figure 5A illustrates a front view of
an access port in an embodiment of the present invention. Figure 5B
illustrates a perspective view of a valve of an access port in an
embodiment of the present invention. Figure 5C illustrates a
cross-sectional view of a perforator and an O-ring of an access port in an
embodiment of the present invention. Figrure 5D illustrates a perspective
view of an access port in an embodimé £6f the present invention.
DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED
EMBODIMENTS The present invention generally relates to a container
with an access port and a method for establishing flow between the
container and an administrative set. The port may seal to the container
ang maypunstisredhe gantaineio providerdsodssdathe cdolutibe inglresent
cor%tﬁipgﬁt'gla%.solution may be withdrawn from the container to an interior
of the port wherein a_line_connecting thea%%r%t:to the administrative_set

|

may furthiet SHHara the SHHORTGTnE aeffifRiShve Set 114 Refdmfge -t
now fo the drawiegswierein lIKenupterafsvefstitgiRe parfs, Farearesent
ilNustrates @ieqntainer 100. The container 100 may be constructed by

folding a film and segling,the fi the_ si [ The. folde
film may tgéﬁ%%%iIleﬁgzlwitﬁtgf%e%%(%%lu%ondgﬁéo %éegr% %Igf%d g%fﬁqépth%f 2
top BE TorAT Alsealead fRiTHAE cBhtdme ATRRTORATer FOPmfEpdiment

consiuetes fremsztransparent tnaterial, such as, for example, Clearflex.
The Conta@fﬁ;&p&) may includGcrates a perspéctive view of an
access port in an embodiment of the present invention.

Figur@ 4C illustrates a perspective view of an
access port in an ewbodiment of the present invention.

Figure SA illustrates a front view of an accesgs port
in an embodiment of the present invention.

Figure 5B illustrates a pexspective view of a valve
of an access port in an embodiment of the present
invention.

Figure 5C illustrates a cross-sectional view of a
perforator and an O-ring of an access port in an
embodiment of the present invention.

Figure 5D illustrates a perspective view of an
access port in an embodiment of the present inventiocn.

DETAILED DESCRIPTION OF THE PRESENTLY

PREFERRED EMEBODIMENTS

The present invention generally relates to a
container with an access port and a method for
establishing flow Dbetween the container and an
administrative set. The port may seal to the container
and may puncture the container to provide access to the
solution in the container. The solution may be withdrawn
from the container to an interior of the port wherein a
line connecting the port to the administrative set may

further wirhdraw the solution to the administrative set.



solutions, such as, for example, a peritoneal dialysis solution. The
container 100 may have an input 120 for receiving an additive. The input
120 may have an injection site protected by a plastic cap. The container
100 may further have an output 130 for providing the medical solution to
a patient. The output 130 may have a liner constructed from an
elastomeric material, such as, for example, film 150, interposed between
an end surface of the output 130 and amaccess port 160. The film 150, of
the output 130 may be engaged by the access port 160 to establish a
fluid connection between the access port 160 and the container 100.
Further, an administration line 140 may connect the container 100 to an
object, such as, a patient, other bag, or the like. A fluid path may be

established hy caonnecting the %mini tration Iinew4ortg£plefl t6ain8r rals
100 and the BHiE " PhBVbnmiRistra ionﬁl‘gﬁvéﬂ%smay & tonnected to the

comefiser 100 byidtradeess port HEOURefekingHoE (& Eigafe 2A Captainer
aceess.portRA0dsgenerally ilusiraied: Te aceassthasohdionyn fled ding a
container 100, the access t a li 0 [ r

b8 s a0 oML e Sho Py Lol Bfim.

emBoRimeAt Bethe HréSeniiAVentibi thePsccess dditioolthdy Mavdgdical
valge:1f4202 smdoch 204 se pheger 206gantha gasgket 208 ofie splangéed,

29%?&%&&%@@”&89_@5}!&}"{” in a’ﬁ{@dt&’ozﬁ?@§ﬂ.@@rRei@Ungﬁ9}r be
Figure 2B, the plunger 206 of the access port 20%5 sr@;\m inan .
actﬁfé%ﬁ&ﬁﬁ8#. ?&aﬁ‘ng%%%?ﬁ%%ﬁroﬂ? STibghntially HorizSntal ©

positiefstandby pesitibhy1d a subSthnatiathp vdditak posiioh, theacdesslude

port200#may.he agtivated.sThefor example, a peritoneal dialysis
solution. The container 100 may have an input 120 for
receiving- an additive. The input 120 may have an
injection site protected by a plastic cap.

The container 100 may further have an output 130 for
providing the medical solution to a patient. The output
130 may have a liner constructed from an elastomeric
material, such as, for example, film 150, interposed
between an end surface of the output 120 and an access
port 160. The film 150, of the output 130 may be engaged
by the access port 160 to establish a fluid connection
between the access port 160 and the container 100.
Further, an administration line 140 may connect the
container 100 to an object, such as, a patient, other
bag, or the like. A fluid path may be established by
connecting the administration line 140 to the container
100 and the object. The administration line 140 may be
connected toc the container 100 by an access porg 160.

Referring now to Figure 2A, an access port 200 is
generally illustrated. To access the sclution in the
container 100, the access port 200 may establish flow of
fluid through the ocutput 130 from the contalner 100 to
the administration line 140. In an embodiment of the

present invention, the access poxrt 200 may‘have a valve



rotation of the cock 204 may force the plunger 206 to lower and/or to
pierce the container 100. Referring to Figure 2C, the valve 202 may be
molded from, for example, a blend that ensures a number of different
functions, such as, for example, an E modulus of approximately 900 MPa.
The valve 202 may be surrounded by a peripheral foot section 210 that
may be sonically sealed onto the film 150 of the solution container 100.
The foot section 210 may prevent leakagse. of the medical solution from
the container 100. The valve 202 may pidvide a cylindrical housing 212
having two shoulders 214a and 214b. The cock 204 may be axially
guided by the two shoulders 214a and 214b of the cylindrical housing
212. On an internal side of the valve 202, internal catches 209 may be
designed to establish a standby position and an activated position of the

plUBGEYr 206 aostovdd fh FiguRs A aRd 2%  reapactivelip Breterdhly, The

locks: mayde proyidefl teHeckcthesiupger20h i a statdhyoriana standby

activated gos'tion. Referring again to Figure 2A, the plunger 206 of the -
O8I a, . . : i . .

access port 200 is shown in a standby position, i.e. the cock 204 is in % the

substantial h&FZoma pbSitiért B th%%lunb}éﬁzéélﬁéﬁ%%s@@ Witk
the yalves20 2pcRefelring tbsFighewdB ithe accesy-por 260 wittetheion. By

p'U&Q%@Q@A%ck@Hén apactivaied pesiion is sL6sillustrated] ie. Hae coskral
204 is in a subs

tantially..vertical position, and the plunger 206 4 .
RO o (B ES Hrn et evee DS e L cie ot
a laphabatimay [0ckahee66820Lithe Ablvaley nitlecEbdRRg e The
cock-204 mayhgereraea seund therebyaprogising an aadiplenofificatios to

ﬂﬁﬂfg%ggcg%8§g@stge%qg¥%§dthe container 100.

Referring to Figure 2C, the valve 202 may be molded
from, for example, a blend that ensures a number ot
different functions, such asg, for example, an E modulus
of approximately 900 MPa. The wvalve 202 may be
surrounded by a peripheral foot sectiom 210 that may be
sonically sealed onto the f£ilm 150 of the solution
container 100. - The foot section 210 may prevent leakage
of the medical solution from the container 100. The
valve 202 may provide a cylindrical housing 212 having
two shoulders 21l4a and 214b. The cock 204 may be axially
guided by the two shoulders 2l4a and 214b of the
eylindrical housing 212. On an internal side of the
valve 202, internal catches 209 may be designed to
establish a standby position and an activated position
of the plunger 206 as shown in Figures 2A and 2B,
respectively. Preferably, locks may be provided to lock
the plunger 206 in a standby or an activated position.

Referring again to Figure 2A, the plunger 206 of the
access port 200 is shown in a standby position, i.e. the
cock 204 is in a substantially horizontal position, and
the plunger 206 1is enclosed within the walve 202.
Referring to Figure 2B, the access port 200 with the

plunger 206 locked in an activated position 1is



Referring to Figure 2E, the plunger 206 may be molded from a blend
including, for example, an E modulus greater than 1500 MPa. The
plunger 206 may provide at least three functions. First, the plunger 206
may puncture the film 150 of the container 100 and may open an access
to the solution. A tip 216 of the plunger 206 may be designed to puncture
and/or to tear the film 150 located below the peripheral foot section 210 of
the valve 202. More specifically, the plunger 206 may be shaped from a
hollow cylinder that tapers from a first end 203 to a second end 205 of the
plunger 206. An outside surface 215 of the plunger 206 may have a first
cut 217 and a second cut 219 angularly disposed to each other at the
second end 205 of the plunger 206 to define the tip 216. The second end

205, with the first cut 217 and the second 19 define a tri-s| [

218" \3'/# ?etﬁﬁl tﬁé Ful(theei, t%él %e§§ﬁ %f t%tgltgri-s g’pe&tr)_levgl %%P%e?%% %S 1y
216'6fthe Pin§eEt6-Riay @éﬁ%l‘%%ﬁ@ RIREPFICEBA dfcds Qetshiithd rom
plunge: 2061 Ray allow saluticrhifawy friohe thetorstaier 108yntosthenvalve ive

202 fhrabigh.g ppllqwed: shaff 220.6f the, plupgen206, Third, hePIuRgetateq

206 may have an axial and external beam 222 that may guide the

0
pluf¥ 206 ﬁﬁ?&ﬁf@%l%gfﬁdﬁoﬁﬁir?goécﬁ%oﬁ%]ﬁﬂﬁa Rcas§PoRbadereby
Thepeodatiatichgxternal bdal 22 2ata/f haes o khbbs 224 andde N4 has
Theraxial ang-exdgrnal -17- beam 222 and the two knobs 224a and 224b

may_guide%fl\% lunger 2og.T e I’flq:obs 4a and 224_tL> may preyent
rotation of the S’r?ﬁﬁée?zo%. Fur%‘rcr}er, fhe nébs %a%ngnﬁ%fb may Y
positiehdre plnwger 06l prolbbira sthhedy SESTiSHaRE b adivateBodulus
posifienaPeaferaihn lacksomaybe provided atagkthe phingey206dvade at
93“ﬂ9¥é¥ three functions. First, the plunger 206 may
puncture the £ilm 150 of the container 100 and may open
an accesgs to the solution. A tip 216 of the plunger 206
“may be designed to puncture and/or to tear the film 150
located below the peripheral foot section 210 of the
valve 202. More specifically, the plunger 206 may be
shaped from a hollow cylinder that tapers from é first
end 203 to a second end 205 of the plunger 206. An
outside surface 215 of the plunger 206 may have a first
cut 217 and a second cut 219 angularly disposed to each
other at the second end 205 of the plunger 206 to define
the tip 216. The second end 205 with the Ffirst cut 217
and the second cut 219 define a tri-slope bevel 218 of
the tip 216. Further, the design of the tri-slope bevel
218 of the tip 216 of the plunger 206 may Jgenerate
minimal friction forxces. '

Second, the plunger 206 may allow sclution flow £rom
the container 100 into the valve 202 through a hollowed
shaft 220 of the plunger 206. Third, the plunger 206 may
have an axial and external beam 222 that may guide the
plunger 206 into the valve 202 during activation of the
access port 200. The axial and external beam 222 may
have two knobs 224a and 224b. The axial and external



an activated position. Referring to Figure 2D, the cock 204 may be molded
from a blend, such as, for example, E modulus at approximately 1000
MPa. The cock 204 may provide an exhaust of the valve 202 allowing
fluid to be emptied from the valve 202. On a path 223 of the cock 204, a
tearaway tamper proof tab 211 may impede any unintentional movement
of the cock 204 to impede unintentional activation of the access port 200.
The tamper proof tab 211 may impede rotation of the cock 204 to lock
the plunger 206 of the access port 200 TriLg“standby position. The tamper
proof tab 211 may be constructed from the same material as the cock
204. The tamper proof tab 211 may be removably attached to the cock
204. Incisions 213 between the running path 223 of the cock 204 and the
tamper proof tab 211 may provide for removal of the tamper proof tab 211
frorpdhaen cack 2@hdOt heursepthientaimpet Pieof daki222 vhaymby guide the

fe”@’&ﬁ%@“ﬁﬁ_%@ to theycock 204, by othermeans, spshias @k prevent
example, adhesive oy the Illlge. The cock 20,54 mg%grow Efo%%@sctl%za and
FirstEthetestk 564 Wiy Bra B8 @14id path By connetting the

adnfiRistratieny lireo4d foth e GontaRer i as?SHowiTine Figard: 1 aT - andby

cock2041may be hallewedand maykliaves el oherdf itsexireaities. B, locks
press fit shaft 225 for bendi (0] ini ion line 140, Second
cocﬁ‘%4%n?a}§> rpcfg ééga%;g%e%%g]u%g%ﬂ%%%e f%eg:‘ﬁm 150 of the %%Bay o
conBinErCIoVBy- BrOVRASG Blie¥er 226. A hand or finger of a user may be
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For gxample, thgcagk 204, may agtivaterhe plungerAQS by gotatiom afitbe at
'eveégégomma%gigfs%n&i? (I}Iy Q%gz_ontaflllggsit(i:%ncig 6204 may provide an
exhaust of the wvalve 202 aliowing fluid to be emptied
from the wvalve 202. On a path 223 of the cock 204, =&
tearaway tamper proof tab 211 wmay impede any
unintentional movement of the cock 204 to impede
unintentional activation of the access port 200. The
tamper proof tab 211 may impede rotation of the cock 204
to lock the plunger 206 of the access port 200 in a
standby position. The tamper proocf tab 211 may be
constructed from the same material as the cock 204. The
tamper proof tab 211 may be removably attached to the
cock 204. 1Incisionsg 213 between the running path 223 of
the cock 204 and the tamper proof tab 211 may provide for
removal of the tamper proof tab 211 from the cock 204.
0of course, the tamper proof tab 211 may be removably
attached to the cock 204 by other means, such as, fox
example, adhesive or the like. |
The cock 204 may provide four functions. First, the
cock 204 may create a fluid path by connecting the
administration line 140 to the container 100 as shown in
Figure 1. The cock 204 may be hollowed and may have, at
one of its extremities, a press fit shaft 225 for bonding
to the administration line 140. Second, the cock 204 may

produce a force required to pierce the £iim 150 of the



substantially vertical position as shown in Figure 2B. Fourth, the cock 204
may have a gasket groove 228 and a snapping catch 230. The gasket

208 may have a ring shape. The gasket 208 may ensure the

liquid-tightness of the assembly and may prevent contaminants from

entering a sterile fluid path. The snapping catch 230 may allow an

assembly of the cock 204 into the valve 202 without affecting the relative
degree of rotation of the cock 204. The agcgess port 200 is assembled

after the valve 202, the plunger 206, the gasket 208 and the cock 204

may be connected. Removing the tamper proof tab 211 and rotating the
cock 204 substantially ninety degrees may allow for an axial stroke of the
plunger 206. After the plunger 206 is activated, or fully extended, the

plunger 206 may be embedded into the body of the valve 233. fter the
plurftfR DRBIE BrBQdB¥d WG YREHBEY Bf 1R SAaive 502, the plifigRf 2bs°der
mayofoabesemaved frenptheitdmamér 300t Farthemnorel 26e cotk204, the
mayhejocked (jpio the hadyitbeyalan202morthakesigtien otte «oek 204
204 mﬁ?/ be reventeq.} Tg%rotation %fotgel?c_oc%%%ogzgwgg t())u]:ilo{_‘zf\l re ctiveer 596
forcB the %gggsep& 00 The teatiive Torce 1n e Access port i
mayfatow foesingathahaad bpéfafion. P 868e3lport 208 HhdyPBnabfe® 2
the agipinistratiomline 140te belpasaliel td the sidesdithe contaiiend0d 28.
" 2300y PERLOR ReIII0 RAY IR R 4 dnapolhipsiboiBethy
-19- 0f the pfesent invention, an acCess port 300 may have four different
partSTEPRBB08 %% Freaddl-shell564, BF&TRra %%Oé‘,‘a&}ﬁd BsKé Ting
308.sthapperforatar 3P6shéthedrtessmpor 3607 shidven Tnigrstahdbyghtness

pogg&n'the assembly and wmay prevent contaminants from
entering a sterile fluid path. The snapping catch 230
may allow an assembly of the cock 204 into the valve 202
without affecting the relative degree of rotation of the
cock 204.

The access port 200 is assembled aftér the valve
202, the plunger 206, the gasket 208 and the cock 204 may
be connected. Removing the tamper proof tab 211 and
rotating the cock 204 substantially ninety degrees may
allow for an axial stroke of the plunger 206. After the
plunger 206 is activated, or fully extended, the plunger
206 may be embedded into the body of the valve 202.
After the plunger 206 is embedded into the body of the
valve 202, the plunger 206 may not be removed from the
container 100. Purthermore, the cock 204 may be locked
into the body of the valve 202 so that rotation of the
cock 204 may be prevented.

The rotation of the cock 204 may build a reactive
force in the access port 200. The reactive force in the
access port 200 way allow for single-handed opexation.
The access port 200 may enable the administration line
140 to be parallel to the sides of the container 100 in
a standby position.

Referring now to Figure 324, in another embodiment



Each of the four different parts of the access port 300 will be discussed in
further detail. Referring to Figure 3B, the valve 302 may be molded from,
for example, a blend of E modulus with approximately 900 MPa that
provides six functions. First, the valve 302 may have an ability to seal the
access port 300 onto the film 150 of the container 100. The valve 302
may be surrounded by a peripheral foot section 310. The peripheral foot
section 310 may have a thickness 311 that is sonically sealed onto the
film 150 of the container 100. Second,th€valve 302 may allow for axial
guiding of the perforator 306. The valve 302 may have a cylindrical hollow
shaft 312 for the axial guiding of the perforator 306. Third, the valve 302
may position the perforator 306 in a standby position and an activated
position. Two cantilever beams 314a and 314b may protrude from a top

316, of tbﬁéf%@fé%%&g?g@%ﬂgveﬁea@?@émsJamfmm have
preventt . oratqQr rom removal ir ey . <CIOLl t
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The arms 3203 and 320b are shown .in Figures Brg, 3D and 3E. The slots
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First, the valve 2302 wmay have an ability to geal the
access port 300 onto the £ilm 150 of the container 100.
The valve 302 may be surrounded by a peripheral foot
section 310. The peripheral foot section 310 may have
a thickness 311 that is sonically sealed onto the film
150 of the container 100. Second, the wvalve 302 may
allow for axial guiding of the perforator 306. The valve
302 may have a cylindrical hollow shaft 312 for the axial
.guiding of the perforator 306. Thixrd, the valve 302 may
position the perforator 306 in a standby position and an
activated position. Two cantilever beams 31l4a and 314b
may protrude from a top 316 of the valve 302. The two
cantilever beams 314a and 214b may prevent the perforator
306 from removal from the valve 302.

Referring to Figure 3C, the two cantilever beams
314a and 314b, in an open position as shown, may hold the
perforator 306 in a standby position. Fourth, the valve
302 may allow for a perforator guiding system. Two siots’
318a and 318b are provided to receive arms 320a and 320b
of the perforator 306. The arms 320a and 320b are shown
in Figures 3C, 3D and 3E. The slots 318a and 318b may
prevent rotation of the perforator 306 in the valve 302.
Fifth, the valve 302 may have threads 319 to guide and/or
mate with the threaded shell 304. Finally, as shown in



rotation of the threaded shell 304 (see Figure 3A) either in the stand-by
position or during the translation of the perforator 306 to an activated
position, as shown in Figure 3D. Referring to Figure 3E, the perforator

306 may be molded from, for example, a blend E modulus greater than
1500 MPa. The perforator 306 may have at least five functions. First, the
perforator 306 may puncture the film 150 of the container 100 and may
establish access to solution in the contajner 100. A tip 323 of the

perforator 306 may have a tri-slope bevel 324. The tri- slope bevel 324

may puncture and/or may tear the film 150 under the peripheral foot

section 326 of the valve 302. Further, the tri-slope bevel 324 may

generate minimal friction forces. Second, the perforator 306 may connect
the container 100 to the administration line 140. The perforator 306 may
haWd eyressIE shafe80 PRYpress iban ddhoRathdalminfdfatibitife 321
140 oHae parforaten-30& swm@ydee hdilew. Afieepioicing the filam158¢thevated

perforator;306 may, gepgrate theflud path,romdhe.containgn 16 ale the
adﬁ’nnlstra_tlon line 140. Third, the eforaior 306 may haye axial g eh

extEﬁ%%ﬁﬁé?%%tﬁ%%%ﬁﬁ& T e%%xs@%a%ﬁgugfog# afftoher
lock intorstotsc318% bpdi8s8brdfthecvaldargd2.cand endy rmsddr-app of the

rotafion-of.the perfefator306 uring-activation. begthibe peHsratoidld in

may have a gasket groove 327, the gasket 308 and a guiding flange 328.
glg%‘éﬁgt fdove 327 and the guiding flange 328, in conjunction with

the cylindisaf Aotéwshias FPanre - vale IeTRREAGRTaflAnEaY be

axiglQuiding nrshihedispid-<tightness ef theaasdemblpdulus greater than
1500 MPa. The perforatoxr 306 may have at least five
functions. First, the perforator 306 may puncture the
film 150 of the container 100 and may establish access
to solution in the container 100. A tip 323 of the
perforator 306 may have a tri-slope bevel 324. The tri-
slbpe bevel 324 may puncture and/or may tear the film 150
under the peripheral foot section 326 of the valve 302.
Further, the tri-slope bevel 324 may generate minimal
friction forces.

Second, the perforator 306 may connect the container
100 to the administration line 140. The perforator 306
may have a press fit shaft 307 to press fit and/or bond
the administration line 140. The perforator 306 may be
hollow. After pilercing the £ilm 150, the perforator 306
may generate the £luid path from the container 100 to the
administration line 140.

Third, the perforator 306 may have axial and
external beams, or cantilever beams, or the arms 320a and
320b that lock into slots 318a and 318b of the wvalve 302
and may impede any rotation of the perforator 306 during
activation. Fourth, the perforator 306 may have a gasket
groove 327, the gasket 308 and a guiding flange 328. The
gasket groove 327 and the guiding flange 328, in
conjunction with the cylindrical hollow shaft 312 in the



Fifth, the perforator 306 may have a snap 340 that may mate the
threaded shell 304 with the valve 302 in an axial position that is
substantially fixed but may allow for a rotational degree of freedom.
Further, the gasket 308 may ensure the liquid-tightness of the assembly
and may prevent any contamination from entering the sterile fluid path.
Referring to Figures 3F, 3G and 3H, the threaded shell 304 may be
molded from, for example, a blend E modulus around 1000 MPa. The
threaded shell 304 may have at least tAree functions. First, the threaded
shell 304 may reduce the forces required to pierce the film 150 of the
solution container 100 by providing the two threaded wings 340a and
340b. The fingers and/or hands of a user may be positioned on the
threaded wings 340a and 340b. Second, the threaded shell 304 may

activatesthes perfaratpraRa-durtng thtatisn by lengagiigmtensalh:dulit quid-

thre%j%%%gsthggh@@gegg%%.with the threads on the valve 302.
Third, tThe threaded shell 304 %have frown 34 a(gem%vat%ll%att?ggeg: at
to the threBd&d Shelt BDARFHRTRINAT crowh 395 iy rovide Sdance of
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the crown %egftlesr-gi?ﬁgd e'%ag h%‘?.gglmetsheg%r,e a%%d %@%l %%, t+he threaded

shell 304 may be molded from, for example, a blend E
modulus around 1000 MPa. The threaded shell 304 may have
at least three functions. First, the threaded shell 304
may reduce the forces reguired to pierce the film 150 of
the solution container 100 by providing the two threaded
wings 340a and 340b. The fingers and/or hands of a user
‘may be positioned on the threaded wings 340a and 340b.
Second, +the threaded shell 304 may activate the
perforator 306 during rotation by engaging internally
built threads 342 in the threaded shell 304 with the
threads on the valve 302.

Third, the threaded shell 204 may have a crown 345
removably attached to the threaded shell 304 wherein the
crown 345 may provide evidence of tampering. More
specifically, in the standby position, as shown in Figure
3A, the crown 2345 of the threaded shell 304 is located
on the upper surface of the wvalve 302 and may be
connected to the main body of the threaded shell 304 by
breakable gections 344. Initiation of a screwing motion
on the rhreaded shell 204 may tear the breakable sections
344, Broken sections 344 may provide the evidence of
tampering. The breakable sections 344 may remain

attached to the access port 300 after the crown 345 is



Accordingly, rotating the threaded shell 304 clockwise may tear the -
breakable sections 344 thereby detaching the protective crown 345.
Rotating the threaded shell 304 may engage the valve 302 and the
perforator 306. After detaching the protective crown 345, an axial stroke
of the perforator 306 may be provided. The axial stroke of the perforator
may force the perforator 306 to pierce and become embedded in the
container 100. After the perforator 306 pjerces the container 100, the
access port 300 may be locked in an activated position, and withdrawal of
the perforator 306 may not be possible. The threaded shell 304 may lock
onto the valve 302 such that rotation of the threaded shell 304 may be
possible but the perforator 306 and the valve 302 may not be disturbed. A

reactive force may build in the access port 300 due to the axial stroke of
th&FERGIATST J062™r ?ea%g%‘ﬁ%% ﬁ%‘fﬁthéoa%t:ess port 300 may

allow forZcsingldirmtied operatidniggringtihe activationdsidtheseedds 304
poit 30O-Referring pow &a Figure 4Arinanother esabadimget ohthethereby
present invention, an access port 400 is generally., illustrated, The, access
ORIl e e ISP ROE Troc OCkL Tty a viRE A,  the

pelibiaescy, BREla gatkét 408 TREVARE 402 faydeiRolddd frédforhe
exgiaplecadiend B owdulusftreundie®d Mpangurther, theovalveid02 raaywn

ensyre at Iggst five, differgptfypctiogs. Ritgl thevave-402.may hav be
ability to seal the access port 400 onto the_film 150 of the container 100.
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15Q.efheislUtion @3-  After the perforator 306 pierces the
container 100, the access port 300 may be locked in an
activated position, and withdrawal of the perforator 306
may not be possible. :

The threaded shell 304 may lock conto the valve 302
such that rotation of the threaded shell 304 may be
possible but the perforator'BOG and the valve 302 may not
be disturbed. A reactive force may build in the access
port 300 due to the axial stroke of the perforator 306.
The reactive force built in the access port 300 may allow
for a single-handed operation during the activation of
the access port 300.

Referring now to Figure 4A, in another embodiment
of the present invention, an access port 400 is generally
illustrated. The aécess port 400 may be constructed from
three pieces, namely, a valve 402, a perforator 404, and
a gasket 406. The valve 402 way be molded from, for
example, a blend E modulus around 900 Mpa. Further, the
valve 402 may ensure at least five different functions.
First, the wvalve 402 may have an ability to seal the
access port 400 onto the film 150 of the container 100.
The valve 402 may have a peripheral section 408 with a
thickness 409 and may allow sonic sealing of the
peripheralléection 408 onto the film 150 of the solution



container 100. Second, the valve 402 may allow axial guiding of the
perforator 404. The valve 402 may have a cylindrical hollow shaft 410
which may be surrounded by a crown 412. Third, the valve 402 may have
a perforator locking system 405 in both standby and activated positions
as shown in Figures 4B and 4C, respectively. On an external side of the
valve 402, an external latch 416 may be designed to establish the
standby position and the activated position. In the activated position, the
access port 400 may be locked. Fourth,4Re"valve 402 may generate the
fluid path and may connect the administration line 140 to the container
100. The valve 402 may have a press fit shaft 418 to bond the
administration line 140. Finally, the valve 402 may have a finger pad 420
which may indicate where the fingers of a user may be positioned. The

fingerpad A20-may goncentrate forces that may be applied around the
valve 402. The perforator 404 ma olded fram, for.example . a.plend 3,
Emodulusséar%% (?r’th{éa}rlwelg@é Rr/lepgli J:él)gdl‘pmgjy rm%%?e at least six f&ngtions. c

Firspahé perferatort 894 mayhsuritdiddné fitn T80 of R oftalfer TottH=aL
provide 1aseessd@the solutiondh thewobtaisert@MinAitg 42¢ of theown 412.

perf@éﬁf%@éﬂ@%ﬁ@@ ngsllxw Reve! Q%GI@%Féf@@Pellé@J@ix@?system
may be designed to punctyre and _tear the film 150 beneath the peri hoer%l in
foot£&etidH 4B8CHf ﬁl’éa\%ﬁ%’é’ 483Nt ThiniRarffideSs 16re_s: ecson%, the

perfBragom4@4 4Bayhdve @,gaskergrtoved26. an@a gRiding Shisud 828 of
The gasketgrpove 26, the gasketnddo and e guidingsshroddd@Sidmed to
conjunetion with the cylndrical spllow shalt 410,01 s YaVG AG2. Y svatea
provf'dse §X|af‘gwdance and quw -ﬁ@htrﬁess o‘% the access
position. In the activated pogition, the access port 400
may be locked.

Fourth, the valve 402 may generate the fluid path
and may connect the administration line 140 to the
container 100. The valve 402 may have a press £it shaft
418 to bond the administration line 140. Finally, the
valve 402 may have a finger pad 420 which may indicate
where the fingers of a user may be positioned. The
finger pad 420 may concentrate forces that may be applied
around the valve 402.

The perforator 404 may be molded from, for example,
a blend E modulus greater than 1500 MPa and may provide
at least six functions. First, the perforator 404 may
puncture the f£ilm 150 of the container 100 to provide
access to the solution in the container 100. A tip 421
of the perforator 404 may have a tri-slope bevel 422.
The tri-slope bevel 422 may be designed to puncture and
tear the film 150 beneath the peripheral foot section 408
of the valve 402 with minimal friction forces. Second,
the perforator 404 may have a gasket groove 426 and a
guiding shroud 428. The gasket groove 426, the gasket
406 and the guiding shroud 428, in conjunction with the
cylindrical hollow shaft 210 of the wvalve 402, may

provide axial guidance and liquid-tightness of the access



-24- port 400. Third, the perforator 404 may include a blunt hollow shaft
430 from the tip 421 through a middle 431 of an axial extension of the
perforator 404. Further, a window 432 in the blunt hollow shaft 430 may
allow the solution to flow from the container 100 into a main body 434 of
the valve 402. Fourth, the perforator 404 may include an integral
cantilever beam 436 with a catch 438 that mates with the external latches
416 designed on the valve 402. Rotation %f_'_[he shaft 430 of the perforator
404 inside the valve 402 may be prevented. Further, an arm 442 on an
external side of the perforator 404 may be designed to establish the
perforator 404 in a standby position and an activated position as shown in
Figures 4B and 4C, respectively. In the activated position, the access port
400 may be locked. Fifth, the arm 442 may have a tamper proof tab 444

whislertayt otk thélperdratehn Bethenysosittitami mappledntanylunt
unin{endes; astivations The farspenreot iab 444, retovabiy aflaghedie 431
the 442 be_ y breaki t hetyee

tab G I AT E gl o Caien By D e cher
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notificdtioni and/op nfdyoalsd mmpedbeampiurthenaithdfdwalofthe main body

perfgrator, 4041, Lhe gasket 1406 may ensure the liquid-tightness of the

coseml 4G ey povcenyconanipsion o i e Al

perforatoi dereaftbeme feHoratbr 408 isa&aivated thiLperiorfiop4e4th the

mayche embeddediintashe; valve-4028e thatitherper{arates 40dbmagbeation

d”ﬁ%%t%he shaft 430 of the perforator 404 inside the valve
402 may be prevented. Further, an arm 442 on an external
side of the perforator 404 may be designed to establish
the perforator 404 in a standby position and an activated
position as shown in Figures 4B and 4C, respectively.
In the activated position, the access port 400 may be
locked.

Fifth, the arm 442 may have a tamper proof tab 444
which may lock the perforator in a standby position and
may prevent any unintended activation. The tamper proof
tab 444, removably attached to the arm 442, may be
removed by breaking the attachment between the tab 444
and the arm 442. Finally, the catch 438 and latches 416
of the perforator 404, when snapped together, may
generate an audible notification and/or may also impede
any further withdrawal of the perforator 404. The gasket
406 may ensure the liquid-tightness o©of the assembly
and/or may prevent any contamination from entering the
sterile fluid path.

Removing the tab 444 may allow an axial stroke of
the perforator 404. After the perforator 404 is
activated, the perforator 404 may be embedded into the
valve 402 go that the perforator 404 may be difficult to
withdraw. Due to the axial stroke of the perforator 404,



withdraw. Due to the axial stroke of the perforator 404, -25- reactive forces
may build in the access port 400. The reactive forces in the access port
400 may provide for a single-handed operation while activating the
connection and may also prevent the need for maintaining an additional
container. Referring now to Figure 5A, in another embodiment of the
present invention, an access port 500 is generally illustrated. The access
port 500 may be constructed from four components, namely, a valve 502,
a perforator 504, a gasket 506, and a SRErs08. The perforator 504 of the
access port 500 is shown in a standby position. Referring to Figure 5B,

the valve 502 may be molded from a blend, for example, E modulus
around 900 MPa. The valve 502 may have four different functions. First,
the valve 502 may seal the access port 500 onto the film 150 of the
containet 109 asoshoyen indsigure 5L Tie vdiee BO2emay besurrdbifded The

by %&%‘*Pi‘-@éa'E%‘iic%eé&“%%@xéwyg&ééh@m%ssm fRegoniesealing for
of the access Ig{ortgo onto th%fllm 130, gf the %oq;a nf{lloghsec&ﬂ‘?ection
the ¥SVEBH2 AR ARRAINRIHTE tHE peftdrator 504, The Valve 502 may
prowidd a oglindridashollowshaits16-RavimeeRar akRF andekismaping  an
flanggs 514 74e adalranciexternal flanges 514 may form two axial
sliding slo 16. The axial and e lapges 514 i Tol!
slots 516 Will D€ 5%%§s§%§lfn%g?tﬁ%$ etaéil t%’éwi#’h%%%%%v%@gi hent
maylbdm EpEIcRA SRR a SRRBTUSIRGT ind AR AdiARBa=2 1Y
positionu asrshewn inBigures SfsandSD, Eipestyvelys At eresmitidsedffrom

the b Al sliding slats 512, catghes p48 maw hold haertoreter sos,
504éh$a2§5?%&%e0§ggpé.shell 508. The perforator 504 of the
access port 500 is shown in a standby position.
Referring to Figure 5B, the valve 502 may be molded
from a blend, for example, E modulus around 900 MPa. The
valve 502 may have four different functions. First, the
valve 502 may seal the access port 500 onto the film 150
of the container 100 as shown in Figure SD. The valve
502 may be surrounded by a peripheral foot section 510
having a thickness 511 for sonic sealing of the access
port 500 onto the £ilm 150 of the container 100. Second,
the vaive 502 may axially guide the perforator 504. The
valve 502 may provide a cylindrical hollow shaft 516
having four axial and external flanges 514. The axial
and external flanges $i4 may form two axial sliding slots
516.
The axial and external flanges 514 and the axial sliding
slots 516 will be discussed in further detall below.
Third, the valve 502 may lock the perforator 504 in
both a standby position and an activated position, as
shown in Figures 5A and 5D, respectively. At extremities
of the two axial sliding slots 512, two catches 548 may
hold the perforator 504 in the standby position.
Fourth, the wvalve 502 may attach two shells 508.
The valve 502 may have two articulations 540



Fourth, the valve 502 may attach two shells 508. The valve 502 may have
two articulations 540 -26- diametrically opposite and at right angles of the
slots 512. The articulations 540 may provide an axis 546 about which the
shells 508 may rotate. Referring to Figure 5C, the perforator 504 may be
molded from a blend, for example, E modulus > 1500 MPA. The

perforator 504 provides five functions. First, the perforator 504 may

puncture the film 150 of the container 10Q-and may open an access to the
solution of the container 100. A tip 518 of the perforator 504 may have a
tri-slope bevel 520 designed to puncture and/or tear the film 150-under

the peripheral foot section 510 of the valve 502. The tri-slope bevel 520 of
the tip 518 may generate minimal friction forces between the perforator

504 and the film 150. Second, the perforator 504 may generate a fluid
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valve 502. Further, the gasket 506 may ensure the liquid tightness
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the film 150 under the peripheral foot secticon 510 of the
valve 502. The tri-slope bevel 520 of the tip 518 may
generate minimal friction forces between the perforator
504 and the film 150.

Second, the perforator 504 may generate a fluid path
between the container 100 and ancther object, such as,

for example, a person or second container or the like.

Further, the perforator 504 may connect the
administration line 140 to the container 100. The
perforator 504 is holiow and has a shafit 522 that may be
bonded to the administration line 140. Third, the

perforatoxr 504 may have a gasket groove 526, a gasket
506 and a guiding flange 528, which, in conjunction with
the cylindrical hollow shaft 516 in the valve 502, may
guarantee the axial guiding and the liquid-tightness
between the perforator 504 and the valve 502. FPurther,
the gasket 506 may ensure the liguid tightness between
the perforator 504 and the wvalve 502 and may prevent
contaminants from entering the f£luid path from the
container 100 to the administrative set.

Fourth, the perforator 504 may have a plateau 550
that may be orthogonal to the axis of the perforator 504.
Further, the perforator 504 may have two sliding grooves



Fourth, the perforator 504 may have a plateau 550 that may be
orthogonal to the axis of the perforator 504. Further, the perforator 504
may have two sliding grooves -27- 552 that transform the pinching motion
of the shells 508 into a force directed onto the perforator 504. Fifth, two
cantilever beams 554 may mate in slots 512 of the valve 502. The
cantilever beams 554, after mating with the slots 512, may prevent the .
rotation of the perforator 504 inside of the cylindrical hollow shaft 516 of
the valve 502. More specifically, catches2348 at the extremities of the
slots 512 may lock with latches 556 on the cantilever beams 554. The
latches 556 of the cantilever beams 554 may lock the perforator 504 into
the standby position and the activated position in the valve 502. The 2
tabs 549 (shown in Figure 5C) lock the perforator 504 in stand-by position

?ef@@zgl%@laﬁefemgs@%@m tekfég @lr@f%:;thg shet 568 mﬂyﬂlzlee mgldeds 508
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cantilever beams 554 may lock the perforator 504 into the
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standby position and the activated position in the valve
502. The 2 tabs 549 (shown in Figure ©5C) lock the
perforator 504 in stand-by position before use.

Referring again to Figure LA, the shell 508 may be
molded from a blend, for example, E Modulus > 2000 MPa.
The shell 508 may provide five functions. First, the
shell 508 may provide finger pads 558. When in use, the
finger pads 558 may concentrate a pinching force applied
by a user. Second, the shell 508 may have an
articulation 560 for mating the shell 508 to the valve
502. The articulation 560 may have two protrusions 562
that may block the position of the shell in an angulaxr
standby position, as shown in Figure 5A.

Third, the shell 508 has a beam 564 that rests into
the sliding grocoves 552 on the plateau 550 of the
perforator 504. The beam 564 may transform the force
applied by the user into a translation motion. More
specifically, a tip 566 of the beam 564 may slide into
the sliding grooves 5532 of the plateaun 550.

Fourth, a latch and catch 568 are provided inside
the shell 508 at a distal end 570 of the shell 508. When
esach shell 508 is snapped together, the catch and latch

568 may lock and generate a sound. The sound may provide



Fourth, a latch and catch 568 are provided inside the shell 508 at a distal
end 570 of the shell 508. When each shell 508 is snapped together, the
catch and latch 568 may lock and generate a sound. The sound may
provide -28- an audible notification that the shell 508 is locked. Further,
the latch and catch 568, when snapped together, may impede re-opening
and/or detaching the shell 508. Fifth, the shell 508, when closed together,
may form a cylinder around the activated gerforator 504 in such a way
that the access port 500 is shrouded as &own in Figure SD. Closing the
shell 508 may provide an axial stroke of the perforator 504. Detaching the
shell 508 or otherwise moving the shell 508 after the shell 508 has been
locked may not move the perforator 504. A ratio of a pivot length may
enable the access port 500 to reduce the force required to pierce the film
15Gof thedddnteinertod B tothe fdekingtdfeheBRIL50H) 8hel Pedctivied -
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Con%@ﬁ%fwise moving the shell 508 after the shell 508 has
been locked may not move the perforator 504. A ratio of
a pivot length may enable the access port 500 to reduce
the force required to pierce the film 150 of the
container 100. Due to the locking of the shell 508, the
reactive force may increase in the access port 500. The
reactive force in the access port 500 may provide single-
handed operation.

The present invention may provide for a single-
handed operation and may provide audible and visible
notification when the tri-slope bevel has punctured the
film 150 to allow solution flow from the container 100.
Further, the present invention may inhibit contamination
by fully shrouding the fluid generation path to exclude
touch and air-borne contamination and not allowing for
the removal of the perforator or plunger from the fliuid
engagement position, after engagement is achieved. 8till
further, the present invention may reduce the amount of
force needed to penetrate the film of the container.

It should be understood that various changes and
modifications to the presently preferred embodiments
described herein will be apparent to those skilled in the
art. Such changes and modifications may be made without

departing from the spirit and scope of the present



It should be understood that various changes and modifications to the
presently preferred embodiments described herein will be apparent to
those skilled in the art. Such changes and modifications may be made
without departing from the spirit and scope of the present -29- invention
and without diminishing its attendant advantages. It is, therefore, intended
that such changes and modifications be covered by the appended claims.
30 - Claims: 1. A port for establishing fluid flow from a container to an
administration set, the port comprising: Zvilve having a shaft; a perforator
having an arm wherein the perforator is axially guided by the shaft of the
valve; a cantilever beam protruding from the valve wherein the cantilever
beam prevents the perforator from exiting the valve; and a shell having a
first part attached to a second part wherein the shell engages the valve
andifopees: thenperfaraior teipiercetthe chintaingsamichfurthérowhereintthadant

fifS%%%ﬁ&é e shell defaches frormdle secong paraf the.shellalier teinges
pertorator pierces the contajner. 2. The %ort of %‘@m 1 furthgr omprising:

a gASEt B thE 1ot AIoT wherdiR TRE GaskN providEE RSSa Detween
the perforator and the valve. 3. The port of Claims 1 or 2 further
comprising: a finger pad on the first part of the shell. 4. The port of any
one of Claims 1 to 3 further comprising: slots on the valve to receive the
arm of the perforator. 5. The port of any one of Claims 1 to 4 further
comprising: a flange on the perforator to guide the perforator in the



shaft of the valve. 6. The port of any one of Claims 1 to 5 further
comprising: a protrusion on the valve wherein the protrusion mates with
the shell. - 31 7. The port of any one of Claims 1 to 6 further comprising:
a wing on the shell wherein the shell is manipulated by applying force to
the wing. FORMED, FILLED, SEALED SEALED CONTAINER, PORT
AND METHOD FOR ESTABLISHING FLOW BETWEEN THE
c1:CONTAINER AND AN ADMINISTRATION SET ABSTRACT A formed,
filled, and sealed container, access port and method for established fluid
flow from the container to an administrative set is provided. The container
1. is collapsiblerand ehasaniistetrand anicutfétoA Hollowportistséated toothan

aafuiainer.and aperforatar inside the, portpiggces and becomes

embedded in the container. Solution in the container is withdrawn into the
port& ARire attaghet%oithaiort and an administrative set further
establisbesdlow betweenrthescontaineranc the admiristfatiensetithe

ort may be operated with a single-hand .to,establish fluid flow from the
ax c%g% ingﬁg ?ﬁ% a%m?ﬁ%;trative set. After the perforator is embedded in the

contairén BbERGN RRBTHEHE PréVERSIhE S8 Gtor frohT réfovat frohh®

caihe containgkaActivationwaf thedopk produces afraudible andforcvisible
notificati%n. Fig. 1

valve; an

a shell having a first part attached to a second part
wherein the shell engages the valve and forces the perforator
to pierce the container and further wherein the first part of
the shell detaches from the second part of the shell after the

perforator pilerces the container.

2. The port of Claim 1 further comprising:
a gasket on the perforator wherein the gasket provides a

seal between the perforator and the valve.

3. The port of Claims 1 or 2 further comprising:

a finger pad on the first part of the shell.

4, The port of any one of Claims 1 to 3 further comprising:

slots on the walve to receive the arm of the perforator.

5. The port of any one of Claims 1 to 4 further comprising:

a flange on the perforator to guide the perforateor in the
shaft of the valve.

6. The port of any one of Claims 1 to 5 further comprising:

a protrusion on the valve wherein the protrusion mates
with the shell.



