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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

I

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

Cco

ntainer and provides access to the solution in the container. Containers

for the administration of medical solutions are well known. Typically, the

co

ntainers are made from flexible film that is folded and sealed together

-along peripheral side egggsEFl(gtner.;Ihg ﬁorjﬁta' ers B/%ically have an
inlet and an outlet. The™ containers further

ypically'have a device for

piercing the outlet and establishing & fidtdcommunication between the

de
ex

vicerapeitite sefutinginside tiescortminer: THhe sotian may, theode AxD

fr h Erihezygﬁ o.an, inistratl lent.
Maf%?ﬁ%t esteﬁrl ity of the meﬁgﬁg)%tlon to e%n%ﬁgé%%%em

patient is extremely impoftintPHéNErErRhardhgS@ e medical solution

Cco

ntainer may creategiskgs@icontamipation: Thewakafmentamination

may incre%ﬁg inpegfneesrg%récy situations where guick

wnvention generally relates to a
contalner, 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



manipulation on the various components may introduce bacteria or other
pathogens into the container. For 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 copdents in a sterile manner may be
difficult. For example, U.S. Patent No. Re. 29,656 to Chittenden et al.
discloses 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
a5, T67 ERTORE eBdl 54 OF SibhciaSne AT, Fort iniet or an

admiaisteiion porscrasetirehr bondedvothefidkiblevonafivgrred to the
Howeyer: hiesadminisisativen poits ©f known flexible solution containers

are often the, weakest parkel{hgcontaiper. Aceardindly, certan mmedicgl
solutions which are sensifive t6 oxygen andlor otter penejfrajﬂng gases

may'Be CoMprémisdd- Fftrere praBdrRtettat fihmtdibs porkassistiinely .
potential rsites stlaakh_gec_maﬁate;pimiential pﬁieti@@ﬁmamimﬁitmgﬁé&s.f or
Other means.fepgstallishinga-fuid conpectign hetween the caniaingr.., ¢
and gn administration set are also known. Generally, known access por%/s

req&ﬁ?g*WB}t‘ For example, U.S. Paternt No. Re. 29,856 to

Chittenden et al. discloses an additive transfer 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 soclution containers are 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,



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, 3
sealed solution container with an access port and a method for
s<gaablishing floy, betyeen fhe contpiner and an. admipistration set, pov1oq
Accordingly, a medical solution container having an ﬁnproved Inlet an
- LogutleEpbrtto L the fikélihob@ BF e6Rtamitetion ¢eiingisterageand  an

acand/ok use is peeded: Furthes-a mediea) ;spjution; confaiperl-and anc1ution

~2ccess port wai}@iiir{lgproggd %%ser%fvhe@dlingﬂstneeded. Furt ertstill, a. ..
Soltition con{lalner nd &h access por with aeiiquid:‘%aht Seardavaidts ¢

rejeaking, Mikimize tetichapd/or@irbofriercentantination and minimizetorage

anRgrmeation otoxygen.and/er ether.gases are negded SUMMARY OF - i ne
THE INVENTION In an aspect of the present invention., there is provided

A4 hott for BSEAbIBhIRG fitid #ow From &° £oR&ihe %5 adminfstrationsat, 18
nethegpdrt compiising s Malve havingla shaft; a-perfarater-having amaraccess
po\élleer%mtﬁheapeif9&%t9£ I_S j “@l gggjaefi bé’othea%% Ofltgg 15/;9111\{9%, %ﬂinimize
cantilever beam protruding from the valve wherein the cantilever beam
CopreveRtsthepetfor F Hont exitiRG thé “Valle; Hifd & ShéMhadingafirgation
ofpansyattachedittoa secand pard whesein theshel engages the valve and
forces the perforator fo-pierge the.container and further wherein the first
part of the shell deta 2 e shell after the
peﬁdﬁﬂoﬁﬁkwdé@%ﬁ@%on%ﬁneﬁhe present invention, there is

provided a port for establishing fluid 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.



Example embodiments can provide a formed, filled, sealed solution
container with an access port and a method for establishing a fluid
connection between the container and an administrative set. The port is
sealed to the container and has means to puncture said container. The
fluid in the container is removed from:the container through the port to an
admynjstrative; ling, The. administratiye lin further carties the fluidito ap, ; .
administrative set. 3a The port may have a valve and a perforator. The
mayae mayFifcléde s peripherdl séaling fidngeé ot g that nidy' @lldwior ™2y
alsealinfto the containers Thavalvermay define aheylindrical apening:thate 2
ay receive and slidingly._ couple_1o a perforator or.plunger..Th
AT pemS oy Gl 58 Berkocator of pRAGer b pumeiiie 2P
Locontalrfer fand bpen sécess o fersolufibf cottaieditherdin, Thening may
gupedoratar op plunges may havea hallpw shaft thahneludesta dri-slopeainer
gevel on the end facing the film of the .container. The Vt‘ri-slopt%e bevel of the
8" Serforator of plunger punctlires &7d tears a strétched fitm of the container
rebélowns the sealing flange 4nefithearadves Thelexampleahbddimenismaydes
= Pravide single-handed opgration.and.may previde audible and yisible <o
notification when the tri-slope bevel has punctured the film to allow
COg51atioR flow’ Farther, thé Exampid emitdimefitsthiay fafy Shrotid fhethoer
pufluithgeneratian patirte exchidestotch@andidirn befnecontaminatior.xThe: Low
thgx%rgglgi%@b9_gg‘gsfgts may further reduce the amount of force needed to
penetrate the film o



the container. Further, the perforator or plunger may not be removed from
the fluid engagement position, after engagement is achieved. To this end,
in an embodiment of the present invention, a container is 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 ad interior. The port defines an outlet
¢ though whigh fluid communication with the interior is established. The tab
is attached to the port and the tab identifies establishment of fluid
comPidhic&ioH Rvith theGREFBFM anotAéremBSdifét, thetas of the ded
opeeatainer isdetachedfrom ihe pariafter dluidcommunicatiomistification

wnEstalished. In another embodiment, the containex further bas 8 .15 o,
perforator aftached to the port wherein'the tab is attached to the ]
sopgiférdtor Breattab REG RS the PO arnd fiNer \ARéreti fifgfab igay fully

shéetaghed from the-pestaratarafier the fhuid-eormunicationds established; - -
. In anotherhembodi{:ntent, the container further has a _shell having afirst
mﬁralﬁ attachedto" & secorid par}fe dééﬁingfﬁng e tab wherein détachment of the®
refirst part fromeithe 'second partddentifiescastdislishrent ofthe fluid f1im of

+ nEOMBURICcAtion. -5xin-angther @_H&bogl@@%@rg@o@n@nﬁfgﬁt@@g h%? not
cock attached to the port wherein the tab is attached to the cock and

befyrhef Whetein theTab g femdved ffomthE>E58EReforé the faig™r  2fte~

encemanication iseesiablished. In another embodiment, identification of the

eStangShn%%r}Ltsof ﬂlé@cﬁommﬂnicg%on %@@é@ﬂﬁ?duc@“s the present
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.



an audible natification. In another 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 flow 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 valve locks the cock a"n%ﬂocking 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 anotherlemiondirhent, trebesk figtier hbba GuskeRgiEthefpGREBE has a
anqifer.embodiment, the pr fosber hasagemaieble b b theotked to
wherein the tab i es, rotation of C I other i
porf‘ﬂﬁtﬁe?cfi%sa%?ﬁrgé%ﬁiﬂgg%ﬁh%%?u r%gge% v%ee Fgéi%ﬂ %ﬁg%}%’%tomeche
guidesthdpfimier iRt vave ARt RR the BRIR prévats
rotation ofthe phigehed- Ineahaiitmembodimedgithe Horefuiter haga the

pe r@%@ crﬁii ];9.%&1%5%!9 njetegy il formedmith-thealve whgeeindheproduces
peripheral foot section is_sealed to the
an audible notification.

In another 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.



container. Moreover, in another embodiment of the present invention, a
method for establishing flow between a container and an administration

" set is provided. The method comprises the steps of: providing a port

having a valve,, cock and plunger wherein the valve 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; pierging 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 comprises the step of

providing a gasket wherein a seal between the plunger and the valve is
malntarneg W|tgltlhecg%sket (rlﬁb ther gmbo iment, the method further
comprlses the st providing a “{ab oh the cotk. Ei’ﬁ’ﬁ otfdfrther has a
emBByiRERY ﬁ%%&ﬁﬁﬂh%@%oﬁﬁ%%atheﬁté@bmﬁﬂnwmg thedabalve

fromhhemk.ﬂhan@beﬁem@bdhn%dhe sethocbiurther comprises the the
stepofproviding a line attachable to the cock. in another embodiment, the
method further co JeE) ises_the step of embedding the plunger into the

Il

container. T SRGthEr emBbdiffEnt HE mBtRARRABL comprisedthe@sepent
of |8ekiAg theBockantantiehwalvef iranetisxeinbodiment 61 the presenien a

| |nve@amlau@@rtat@rde%abhahmgﬁm%w&m agentanenio @ aey.  The
&%r{% Plpsrggrdig Th% émrt hafc, avalve h yin a shaft, a
per orator havin an arm wherein the -7 provi a port having
a valve, cock and plunger wherein the valve 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



perforator is axially guided by the shaft of the valve, a cantilever beam
protruding from the valve and a shell. The cantilever beam prevents the
perforator from 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 container and the first part of the shell detaches from the
second part of the shell after the perforator pierces the container. In
another embodiment, the port further has a gasket on the perforator
wherein the gasket provides a seal betwdén the perforator and the valve.
In another embodiment, the port further has a finger pad on the first part
of the shell. In another 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 perforator to guide the perforator in the shaft
of thevdlvea troandthearhbbtiment theipbry fatteerdiestd protrusienanl ve,

the yalvewhersia the prgirysion mateswith-the shell JaAREtEId a shell.
embqdiment thfe%or%fl.gtehe&hasea wing o tgpe seh Iov%/Qt rein the shell IS

manipaiatad by AppTying e F the Wing: ¥ aRoHal emisodifTent of e +°J
predemt intehtion, a Fhahstd ok bstabistingiici# bebfeeh tdmaimed to a
withs gt apd:an, ad miirisEakan setris psevdede Tha Methad dccappeses the

the %&9&%@5@/@ 9.4 Yalye, %ﬂsﬁer%&g&iaa@ aa?l%ﬁ'kﬂ%erﬂ%g’%euﬁ%l}:@ of

has an interior and_the perforator is in interior of the valve an er
wheléifi tFEBerordfSriibFideS in ievaiie Qediiprt of the shell

after the perforator pierces the container,

In another 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



the valve to the container; attaching the shell to the valve; forcing the
perforator to pierce the container by -8- rotation of the shell; piercing the
bag with the perforator; locking the perforator in a position; and
maintaining a seal between the perforator and the valve. In another
embodiment, the method further comprises the step of rotating the shell
wherein rotation of the shell produces an axial stroke of the perforator. In
another embodiment, the method further gaomprises the step of
embedding the perforator into the container. In another embodiment, the
method further comprises the step of locking the perforator 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 in the shaft of the valve, a beam
on ﬁ%tﬁéﬁ&%toﬁrgn sﬁ‘?atcgkg%iﬁé vaReSTha Flve %al\sijt"flﬁh'e"‘ilt the
cormmenén e bearhdrdciagattignd eé Rt on thavavennatdsiwir  and

thergatehtafi thenbeams e hhie Riating oh theyatelz and:the satchdacksitheralve .
perforatorJn %ﬁoﬁc’l}%%d@n%‘éégﬁ&%“ﬁgcﬁéhﬁ '%?ﬁ@aa%%%éét%m%r ises
produces a sound. In an'embodiment, the port further has a line attac ea

to th&ah&fe o t1Rf vARE 2 atFerkhBSdifast theBerdidorR HofioR™rPdn the
embdgiirentribdupert furthexshing hnssrnoe thef bdaen fertdcking: the.

perforator i the, yajye: Marsouimityan emhodient af eRBseNtomprises

invention, a method for t,ablishin%fluid flow between a container ,
the step of embedding the perforator 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 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 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



and an administration set is provided. The method comprises the steps
of: providing a port having a gasket, a valve and a perforator wherein the
valve has an interior and further wherein the perforator is in the interior of
the valve; sealing the valve of the port to -9- the container; applying
pressure to the perforator and forcing the perforator to pierce the
container; locking the perforator and the valve in an activated position;
and maintaining a seal between the perforator and the valve with the
gasket. In another embodiment, the method further comprises the step of
breaking the seal between the valve and the container. In another
embodiment, 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
prevaatedolntaniather; embpdimen gptrespresenttinvearitionparforrddror and

estahlishing flyig floye frepna coptainerie ap-AIMINSERNEISIdS ; locking
provided. The port has a valv deflnl%a shaft, a erfotratorérégme %hsaf%ggn_
the VaReP it A aﬁ‘ﬁ% SEGnd g, aBichdnthes WawingPand &= o™

catemdn thesadarichiiig. Thesaldlsseard tt e RoRiRFa AT fed The
latchdacks tpithe cateh.ddwditst wing and the second wing are

diametrically, 0pRased  AUGAUATHEALO N AN U G U5 NG5 o
and the second wing contact the pertorator wherein rotation of the first

win§ BRdIhEReCENPTRAG 181Bes e RMbrdtsitsmavERSwiR e and the

contaierainer .

In another embodiment, 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



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 &n administration set is provided.

colie Mmethod 10 compyises the %‘?BéPcﬁiiPﬂ?Vigi”%Ql‘{?é"ehE@%’{%% a a?‘ha%‘:haft
wherein the valve is sealed to the container; providing a perforator in the

wherrsr bf theSaKe! ¥étatity & fifstWind- antEEsecondwing towaiPaachny &

peather sthereinthefisstaning: and the,second,wingraresdiametricatlyrs+ wing

anGPRPsed sl attached. 1o fhe valus and fynher herein the irsting and,
the “sécond wing conhtact the perforator’ piercing the container with the "

angerfdratof.carnd fbcKingrthé firstwing ahdithe L decorelwingd Intaibtiadit ached

 cembediment; theamethed furtber comprises thestep:ofdeckingthe ang tne
perforator to the valve, It is, therefore, an advantage of the example =

e aBodTes EBroVide & 5miee, ied, Seaied SILSR contAingt Bbft "™

wighd rmetho@ forfestablishingefiow Betwleens theltontéinerandrang and the

seRdministrative set that may be operated with a single hand. Another
advantage is to provide a formed, filled, sealed solution container, port

and riethduTor estaliEHig oW betweén the 'coritainer andfan comprises
thadminigtrativel setithat; produces-anaudible notifieatiomwhen the access

port s fully engaged. Yet another gdvantage s 19 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 that provides a visible notification
when the access port is fully engaged. 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

s s exgludestouch and.aigbore, pontamigantsAstl futher advaniage .,
11 is to provide a formed,%“ed, sealed solution container, sort and
POofetid forestatlishing fiowr bebwédn tie Edriteine? taffe Bn Bimiftrative e
ansetavhesgin:the aceess-portrovides ra design withcare aetivation mederides
. and where th%egposriltionc%f. tg% figgerlg,oafgyl%rnhanvghof rth ser ig, cition of
“'s (raasléﬁf?or‘\’fv%? . RhotRer %gvar]ﬂage ISt0 provide a %rmea, filldd; “seal8d
thsolbtion eoatainer] portand niethoé forestablishing fiow befween tive

containeriand an adminisyrative set-wheggin-the accgss porteeduces:the,
force required to access the container. Yet another advantage is to

SSBrovitea formed, fifled - edied sélition EBftaler {56t ARd rethod foP 12
f lestablishing sffow betweenthescortainerand amradmiistrativersetive set

whWhetein a perforator, may ?%Qe withdrawn from,the. soptainet A further

advantaﬁe is to provide a formed, filled, sealed solution container, port
2C4R¢ PnéthBd F6éstabiishing flow between the container and an

admirdstrativeset rwherein theyaccess portseduces:the farcessequired to=d,
se%%ggmggfg%gggugg%tainer, 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.

A still further advantage 1s to provide a formed,
filled, sealed sclution container, 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



A still 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 allows for a choice of
different raw materials for the perforator and the valve. Additional
advantages of the example embodiments are described in, and will be
apparent from, the detailed description of the presently preferred
embodiments and from the drawings. BRIEF DESCRIPTION OF THE
DRAWINGS Figure 1 illustrates a perspective view of a -12- container
with an access port in an embodiment of the present invention. Figure 2A
illustrates a perspective view of an access port in an embodiment of the
present invention. Figure 2B illustrates a perspective view of an access

port intan.erggog\jﬂ:%t gf thg é%%%ntgy]?gtiq& @ﬂur&&%agﬁgﬁ@s& the

con ?.111
perspective View of a valve of an access port in an embodiment of the
présEReRle AIBIEHigdRe 2D illustrates a perspective view of a cock of an
access peridmas embhodimentofrthegesent paveptort Figurer2Ew  ©of  an
ilusyraiesa petspective,viewaf g plunger afan 8ecessdiuhip ahvent ion.

embodiment of the present._inventign. Figure 3A illustr tesaper.sgectivg
%[Jive View .o an

view of arf SB¥EEs Fitt it hhEHBEdimEntDt (R presantinvention.” Figure
3Baillustrre parperdpectiveanibn i aariveo £ 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



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 invention. 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
port in an embodiment of the present invention. Figure 3G illustrates a
perspective view of a shell -13- of an access port in an embodiment of the
present invention. Figure 3H illustrates a perspective view of a shell of an
access port in an embodiment of the present invention. Figure 4A

illustrates a perspective view of a perforator and a valve of an access port

in aFrembodimenisef theoptesent inventiemibigliresR: illusfrateba present
perjs_Bg(ét[ll\{:%g'ﬁyv of an access port in an embodiment of the present
invention. _Figure 4C illustrates a perspective view %f.an access EE%” in ar? 11
embodiméntdtifie Predertiiv&rionS Mgl sR ftstrites aTront Viw ot
an afcessipartdran embotdimént ofthe prasedtingehtionfFidire sBresent
ilustgates @ipgrspective view of a valve

Figure 4A illustrates a perspective view of a
perforator and a valve of an access port in an embodiment
of the present invention.

Figure 4B illustrates a perspéctive view of an
access port in an embodiment of the present invention.

F‘igur@ 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.

DETATLED 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.



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 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 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 furthe Wit{lil[graw the solution to the.
administrﬁ‘ﬁ\%ée ’égﬂ?ﬂpﬁ}é,’fe{%ﬁ' n& fé}‘%w oatﬁjéréﬁzg'w%%%rﬁﬁer}f& H ?ﬁ?e numerals

numrefals réfer follie mraist FiguFd TWBtrated Hlabraine£a06. AR tainer
contginer kf-mayhecansirucies Mafpldiag ackist and sedlingythedfliming a
alopg the sides of the film e folded fj y.then iled with,g, -

me%%‘e{r ?o?ﬁiosnegg& ‘t}‘!r:lenﬂtsl:fegallt-‘jg(gl g%ngﬁéquéggfor%gé‘%%a%, e film.

fluidtle£e3raaMert TAE cOMAIneF 298 ma§ bef thhetucketifonfa medical
tragggarentrmatedals hach asafbedexahmplg, Clearfiop The Contairersogled,
may{nglyde ;Salutions, SHeh Asefor example, a peftongaLdialyisiy may be

solution. The container 100 may have an input 120 for. rciceivir,lrg:gn as. for

AdFRAS ST G0 T30 Mag hiveaRparent material s

example, Clearflex?“. The container 100 may include
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 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



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 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 to the container
100 by an access port 160. Referring now to Figure 2A, an access port
202 gereratrtiudidted 2 Te HerassthelSlutirdinthgacordinér 00, The

thegcgassport €O0Jpaytestablishefiowsof Hiuid throsghtibenutputal 30: andby
from the confainer 100 to the administration line 140. In an embodiment
of the présent invention, the access port 200 may have a valve -15- %QEZ the

a cock 20R L FERGER 0B ard- 5 Y5Sket 208. FHe FGHGE20601 the

accassper 2601% sSBOWN irs astandbyi positiomRéferrimptooFigitel 2B, By

the plunges 206 ef,ihe -aeqess fortA0yis shawnitam activated ResHigRntal

By rotaling fhe qook 204 from 2 substantiglly houzotal, position.(Standby .o

posﬁ?fﬁﬁ)‘Fgg%uE?t?ﬁﬁa Y VERIZAF Hokition- the Accass PoF ay be

actipated L rotafien 6PERSEOCRPDE nidPfof@th&pluRgELYeE &6t  The
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 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



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 leakage of the medical
solution from the container 100. The valwg202 may provide 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 plunger 206 as shown jn Figures, 2 respectively. vy
Pre%eirggﬁn,gﬁ)%%%ﬁayjb'eeﬁro& &d t%oO z}ékAzt?;gplzt%’ge?Ié%é in%%%é% loartlly
an FEWateR poBRiBHE ReForrghddiR B RiGIHED R GReFfuRgatID6 bRthd rom
access: peHI20 i3 Ghowrrinz:siandby hasitiarlve. e qoslk 204 isurbusive

substantialiy, batizqnialpasition; gag theplunger. 296 is enclesed Wi ot eq
the valve 202. Referring to Figure 2B, the access port 200 with the

plurEt 206 Fo%ﬁ&&ﬂ?ag%%tﬁﬁfe]a FOsHiGRE FBTMES&ed, PRV LoarebY
204pzdrvadiibgtantiabdy didriical positibhcatd te plbaget266 sock 204 has
protgading from. the valve 202. Further, the valve 202 may be inclusive of

a latch that may lock the cock 204 in the.activated. mqde. Locki g'le
cock 204 rr}%ae égr]%rn é: EOL%S{ng%b?%rov% w?g i audible n%% ication be
thatthé @6k Dogrhas 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 £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



been locked. 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 cylin"cpe?“fhat 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
secpagtub 229 definehdri-slapedieiet 228 & thadp 216bFudiergtiale the

desl'&glqltglfgtgg Friijlfgfgetbevﬁllglﬁrgf,ﬁge L@zﬁﬁé (l)tam@ pwégsr Prevent
generate”minimal friction forces. Second, the plunger 206 may aflo
soldtRPiotP Fromt tﬁlé%cﬁlﬁ(éﬁﬂ%?fo% \fto tr%e“\%g#eegﬁoz ?od(é}\:oa %glzoévaeaa nd

shaft 220 ofalye ploagsd206. FHirdpihenplalget P06 HaP havklansaxiiandby
and exdernabheam222ihatdpay geide thesplunger. 2060ipiE theavalye 203cks

R R e
222MPREINBUGIB LB 2ZDU RIS 224b may guide the plunger 206. The
knobs 224z and224homay preyenteraatior-dfthe pidnger 2062 Futhemolded
the%ﬂ%ﬁ§2§4aﬁﬁghdq guch as, for example, E modulus at
approximately 1000 MPa. The cock 204 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



224b may position the plunger 206 into both a standby position and an
activated position. Preferably, locks may be provided to lock the plunger
206 in a standby or 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 in
a standby position. The tamper proof tab 211 may be constructed from

the same material as the cock 204, The tamper proof tab 2%&/ be _,
remBVBSRHET AP EEK IR InBistShEZ1 % HBtwebn Shing-Rger
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140.55EEHN ISR 208 Ray probifice 2 BIfeE reglifedYpidtedthe® Ting
film 5@ 0&the 1B gasket 208 may ensure the liquid-tightness

of 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



container 100 by providing a lever 226. A hand or finger of a user may be
positioned on the lever 226. Third, the cock 204 may be used as a cam.
For example, the cock 204 may activate the plunger 206 by rotation of the
lever 226 from a substantially horizontal position to a 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 access port 200 is assembled after the valve 202, the
plunger 206, the gasket 208 and the cock 204 may be connected.

Removingdhe i@@@ﬁﬁp&%ﬁé@&a%amhﬁotamﬁse @Qﬁ_ktZOﬂoo may have
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First, the valve 302 may have an ability to seal 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



a standby position. Referring now to Figure 3A, in another embodiment
-19- of the present invention, an access port 300 may have four different
parts, a valve 302, a threaded shell 304, a perforator 306, and a gasket
308. The perforator 306 of the access port 300 is shown in a standby
position. 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 gmodulus 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, the valve 302 may

all & Sorraxiab Guidiiefol RRESETSTRRF 366 SThERRIVERTE hiE§ hhfds 221
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302, Befguing e Figee 3C, e twecantlexer heams 83da and 33Abyin in
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positich! ; the valve 302 may allow for a perforator uidin% system.
Two slots R¥Braria318p aftl prevriedRo réde @M 3208 Bnd0R0k2Y be

molded from, for example, a blend E modulus 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



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
-20- Figure 3C, the perforator 306 may have two tabs 321 located that
secure the assembly in an activated position. The two tabs 322 on the
valve 302 impede the 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
conjainet 190 andnmay estabtisty achessitd adlgiohdnnbe codtaiper Loguid-

Atip 3 tg{etgg rerferator.206.may.have a tri-slope bevel 324. The tri-

slope bevel 324 may puncture and/or may tear the film 150 under
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containergidstertbeangminiatratidmbnei d40. 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 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



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 valve 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 -21- valve 302, may guajaaty the axial guiding and the
liquid- tightness of the assembly. 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 ma vent any contamination from
en@ﬁ@%@%t&ﬁ@qlﬁ%ﬁaﬁ?%&%ﬁ%nfé% r28%F, 3G and 3H, the
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345he perforator 306 to pierce and become embedded in the
container 100. After the perforator 306 pilerces 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



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 345 of the threaded shell 304 is located
on the upper surface of the valve 302 and may be connected to the main
body of the threaded shell 304 by breakable sections 344. Initiation of a
screwing motion on the threaded shell 304 may tear the breakable
sections 344. Broken sections 344 may provide the evidence of
tampering. The breakable sections 34418dy remain attached to the
access port 300 after the crown 345 is -22- detached from the threaded
shell 304. 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

perfgg@gg@@rAﬂgbdetaching the protective crown 345, an axial stroke
of the perigealal, 400 My 9 Povigst e 2P aieke 21 18 PREAIIGE the
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a“m%stabllsh the standby position and the activated
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



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 access port 400
may be constructed from three pieces, namely, a valve 402, a perforator

404, and a gasket 406. The valve 402 may 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 gl_ve 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 peripheral section 408 onto the film 150 of

the solution -23- container 100. Second, the valve 402 may allow axial

guiding of the perforator 404. The valve 402 may have a cylindrical
hollpreghaP 210 R thaythe sersfieded By atPéwiiad 2inrHikfigha blunt
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whictemailigtieateeam 436 with a catch 438 that mates with the
external latches 416 designed on the valve 402. Rotation
of the 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,



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 film 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 beneat?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 410 of the valve 402, may provide axial
guigaace and lifguidtightness dfthé dcdess-4- porn#oo. Tink; th60. The
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404 1may Herdesignedthestatisk stheoperfotiomd94bie acsmadbypbsifiofrom
andﬁﬂﬁ@%ﬁ%ﬁ@nents, namely, a valve 502, a perforator 504,
a gasket 506, and a 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 3510
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



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 pederator 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 of the assembly and/or may prevent any
contamination from entering the sterile fluid path. Removing the tab 444

I ial stroke of the perforator 404, After the perforator 404 |
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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 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



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 5D. 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 film 150 of the container 100. Second,
the valve 502 may axially guide the perfatdtor 504. The valve 502 may
provide a cylindrical hollow shaft 516 having four axial and external
flanges 514. The axial and external flanges 514 may form two axial
sliding slots 516. The axial and external flanges 514 and the axial sliding
slots 516 will be discussed in further detail below. Third, the valve 502

may; lock-the perforalor 504 inhoth arstandiey m@@ﬂ@?la@ﬂ am@ctgmﬁad? 508
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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 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



100 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 path between the

container 100 and another object, such as, for example, a person or

second container or the like. Further, the %é"rforator 504 may connect the
administration line 140 to the container 100. The perforator 504 is hollow
and has a shaft 522 that may be bonded to the administration line 140.
Third, the perforator 504 may have a gasket groove 526, a gasket 506

and a guiding flange 528, which, in conjunction with the cylindrical hollow
shadt5 18unithe wale 5021 rriyi guarahade thbaxiahgdiding ¥hd ike Locked.
liquidstightpesst batweandhenerfaratoro0dcand theval¥e 503AuEhgether,
the gasket 506.may ensure the liquid tightne t erforat
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grooves -2 /- 552 that transform the pinching motion of the shells 508 into
a fofc&3diF&cted onto the perforator 504. Fifth, two cantilever beams 554
may mate (11 sleixgl Z-bithehedile 502. Tirycantitoieldeams®s4a hitet roke

mating Wi perforator 504.  Detaching the shell 508 ox
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 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 wmay 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



the slots 512, may prevent the rotation of the perforator 504 inside of the
cylindrical hollow shaft 516 of the valve 502. More specifically, catches
548 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 before use. Referring again to Figure
5A, the shell 508 may be molded from adiend, 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; arfisgtation 568 ndRy have hwaprotrasinns 56Rithat may bloclketHeendant
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transform the force applied by the user |nto a translatron motion. More
specifically, a tip 566 of the beam 564 may slide into the sliding grooves
552 of the plateau 550. 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 naotification 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 perforator 504
in such a way that the access port 500 is shrouded as shown 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 150 of the container 100. Due to the locking of the shell
1. 508nthe reattivedorcermaphineredse ini tHé aecéssport 500-Fhee redctivat

2 Q1C8 N e agcess port0Q may proyide single- handed operation. The
present invention may provide for a single- handed operation and may
provid&&titibiAErd VidbR Hotitication when the tri-slope bevel has
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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.



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 comgrisjjg]g:_a valve having a shaft; a perforator
having an arm wherein the perforator is axially guided by the shaft of the

7. a2 gantlieyer Repm prolpding i i yabeiherelh s cantier
beam prgventst e perforator from exiting the valve; and a shell having a
firstipatt Hitaeheth® & Betbnd5ait {WheiGinTha ShetFeAGABE 1R VAN

aprAnd forces:tbe perfarator: tagnierce 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. 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 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 ESTABLISHINGFLEGW BETWEEN THE CONTAINER
AND AN ADMINISTRATION SET ABSTRACT A formed, filled, and
sealed container, access port and, m tab|i [ 0
e Eobta o 6 i AT E Bet Al TA Kot a0 FoR
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container and a perforator inside the port pierces and becomes
embedded in the container. SolwkigtriRAb® container is withdrawn into the
port. A line attached to the port and an administrative set further

establighesHdw Hetvedi thé eontafifersshdRE Ladnfifistratorn 8&t, #RES 27

ort may be operated with a single-hand  to establish, fluid flow from. the.
e EsHtaindt to the %%t%ﬁ“lﬁ%gatifehg‘egt. A te?v%he%prer oralt18r is embadded in the
sadffonainer . aJock op the ped-prevantsithe perferaterfronsreraoualdsome and

the container. Activation of the lock produces an audible and/or visible
hadotificatiansEigatd an outlet. A hollow port 1is sealed to the
container and a perforator inside the port pierces and becomes
embedded in the container. Solution in the container is withdrawn
into the port. A line attached tc the port and an administrative
set further establishes flow between the container and the
administration set. The port may be operated with a single-hand
to establish fluid flow from the container to the administrative
set. After the perforator is embedded in the container, a lock on

the port prevents the perforator from removal from the container.

Activation of +the lock produces an audible and/or visible

notification.

Fig., 1



