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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
container 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
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3 VentIon o ates to
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



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 contents in a sterile manner may
be difficult. For example, U.S. Patent NagRe. 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

as, for example, needles or piercing pjns is difficult. Further, |
RO Pts re Satify bR BHAE TExiBlE coMaiBRet oF an
Howeldrethe abipsinistreitvel pafts ohknewn flesiblbsolutionsdortaindrs o the
areqaftendhe sweakesiparbakthergontainer. Accordingly, certain medical
solutions whjch.are sensitive to oxygen and/or other penetratin Ses
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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 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,



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 establishing flow between the container and an
administration set. Accordingly, a medical solution container having an
sei %rgvesq) !m%ti%@ld %téectagq{g 1;:0 vﬂ%%%ceatg € gié%léhsosoq Cgrctongannc}ingﬂ%‘ethod
uring storage and/or use Is needed. Further, a medical soldtion
- Logontdifié lantisan BBcesSiport willtiisioved E8Se ofivandlingss neddéd. an
adurtherstil assolutien €ontainerand anqaceess port with adiguid tight 1« 1 on
Co%etaé{{%g%/oi%ggyrég, minimize touch and/olr atirborn conta?ination and
minimize permeaﬁ n 8Poxy}gméjnr§ﬁf§/%r olfﬁ‘eregaseasn re heedéd. °°F
reSUMMARYEOFTTHE INVENTION In agsaspactoftherpresentingentiohgrage
arthers-is, provided, aqartifor establishing:flujd. flow.fion & containertoan ne
administration set, the port comprising: a valve having a shaft;a {
ANGerfGrator idiing ar&fim whereih th8petforator € akially guidédBythe s
neshatiof thevahas, ascantilever beamuprotruding:fromithe value whereirtcess
odthe cantilever beam preventsthe perfprator from exiting the yalve, and.a .
shell having a first par's attached to a second part wherein the Shell ,
L ogrgagesdhe vafe RAd 16rcE8 tié pigtforaf to prerée thetdéritaipEanat ion
o ffutthes whesainthe first partefdbe shell detaches.from the second part of
the shell _after the per%gﬁ rgf@s.gﬁ cgg@g&&_&am_ple embodiments
can provide a formed; , r with an access port
and a'methiod foitEstablishing & ffuid 26AAEEON bewsen the, containe  1s

provided a port for establishing fluid flow rom a

Lo

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.



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 administrative line. The
administrative line further carries the fluid to an administrative set. 3a
The port may have a valve and a petforator. The valve may include a

peripheral sealing.flange.or ringfhat,may alloy tor sealing 1. theyy e a1ve

container. The valve m%( define a_cylindrical opening that may receive
maYnd-SidiNgl§ cuphe tord péfforafst ot Piinger- R cyifdrical Bpeniag  “aYy
almay guitedhe perforator arplunger-toipunciurertbe containetaand ©pene a
ccess.to_the solution contained therein, The_perforator or plunger m 1
D N S S At AT B o e EoveT b e e g e Le
Cofilr oPel esataiter. CPheRASISIE bevelsf the/péfieiaterdr pRifgeria may
gupdactures apd:tears.a stretched film gk theicontainerhelew tthe sealinRg iner
féan e 4 of the valve. The example emhodiments qugrpviggg in. . The
8 &ingl&“Handed” operation and: ma&y provide audiblé End visible notfication
rewhen:he trislope venist hasgaunceured heé filhd. to’ alidw fSoltitiert flows 1 udes
= Furher the example embadimenis may; fully, shrpud thefluig:generaton. o
path to exclude touch and air- borne contamination. The example
Cogmbodimentsthay frtieroTédute the affouritof FGtd Heeted 5= Prunver
pupenetrate thedilm o rthezcontainerruither, lthe gperforator on plunger mayl ow
A0t lerggpvggafﬁ%@ t_he 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
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 comrunication with the interior. In

¢ anather emhodiment, the tab of the container is detached from the port
after fluid communication is established. In another embodiment, the 1
contaifer fGHREFHES a STEIFOrEIG attachBao thd Bértifneréiietabisaec
opaﬁacheql tathe perforatos-anteattached e thenport anddurtherowhereint ion
wnfI® 3 is defachad frgm,fhe perfprator afier the Jluid gomrpunigation is o,
esta_ﬁlls ed. In another embodiment, the container furt er has a shell ]
soRgVihga fifstpart attachHedto alSecoRd Part- deffiikg Heta- whéreinh fully
shdetaghment ef the first-part from:the segondpark identifies establishment; -
__of the fluid_ comml%nicationT:S- In arC]lothfr: embodiment, the container .,
POfutthertias 2" Cock attathed 1 the port wherein the tab is attachied to the "
regocleand furtrerwherein the taly isresovedtfrony the: tcotkebefore the fluido £
tneonmupication is established. in angtherembodiment, identification of the.

establishment of fluid communication by the tab produces an audible

e ~

PENotHAHSA%IN dndtfler efbodiment the*CSREMET firth&tHas"a e 2T
enhavingeafirst end @ndearsécond end wherein the first end is attached to

the %rt' M%@Qvere%?nmri]%r erQROdi@ﬁgggfimgrgeS% 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.



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 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 atiathenenibodimehtdiapok fulthes R RAGE TadssEided wiks 2

the plunger-wheseinthe-krok gpides thaepluigenindheanlve antddathed to
wherein the nob ven s rot on. of the n
emBE&m‘f&ﬁ the gzr)? %Hn % %@ﬁ?ggéb 61.&1> :?é}%t%%rd from the

(Tther has a peripheral foot section integrally
form@@M|mﬁ@%I@%H@§#ﬁh%%ﬁﬁﬂéf%ﬁ“f'dd?%e?:ﬁoﬁ%Eg&léﬁ%%e
container. Moreayer; ireanotbebetbodimgnt of theywrefenttidventionfa the

melhop 18 eeiaRlang fopy RebveehdeniaReAng A AATIISI Bt cex

set Is provide e method comprises the steps of: providing a port
havity a4RhA S cBQEdnd § wherein the valve has an

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.



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 comprises the

step of providing a gasket wherein a sealhetween 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 prQ idi %gﬁ%rattac%g@it% the cock, in another embodiment, the
method further comprises ?he_step of embe 5}%9 Replundetiftdthe has a
corREMBPRET ahotfeP Bnfiftehiment, hé eetRdd Furfisareempridds tHessteplve

of lgtkingthe cdck inte tHpualvel Infansthes embodiment ofdbe uESENt, £ he
invepten, a,pert for establishing fluid flow from a container to an
administration set is provided. The port has a valve having a shaft, a

perforatof FAVIG &R armmWheP&R the X7 BERGLIeeaxidl gtiaed Py erent
shaftgritelwiive, a castiitwst béam prothalingifsbrribe lveransk8ween  a

- shefionbhd santileven baam juevents the pedoratar fromeexifing, the yalve.p,
The shell a%grgirsftipgégsat£ ched.to a se%o_nd art. The shell engages the
& cBRRIHE? NG the ARt paiesting

valve and orcesl%he perfora or t%tSBrSCeot .
the 3h&PYERCheITRIM hedesiigat ofheskéin 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



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 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 the valve. In another
embodiment, the port further has a protFJs“Ton 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
adnuirisfratiohset issprovidetl Fheumethddogotnipeisebdfisteps dfic valve,

providing.a valus. A RRIigraior - BRda: shel whereindheyalve hasan shell.
mteng and t@? %gf(%ralg%r IS in ]tchev |(£II'[1 rgort?}‘l éheevg}:.\ger%nd further ed
whet&fh t%aenper}ora?or proﬁudgs from the va \(e? sealing ?ﬁervaﬁlgr?o?ﬁé ng
contafervatiching fHessheintolthehddive: fdrelfthepekoratdrasimercéo a
the seriaitea 8- rotation:efdhe shelizpiesciogdhehagavithiierorces the
pert é%?ﬁ#%‘@?gégeﬁféf E%OEEE""@%E%?E?@Q% 'Qtﬁ@'%ﬁigs‘?@a@k rt of
between the perforator and the valve. In another embodiment, the m tﬁo

furtfeiofitpiises IR ST rdtatfg e sHRAGIRS eRABtatof of e 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



shell produces an axial stroke of the perforator. In another embodiment,

the method further comprises 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 beagn 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 lipne attac to the shaft of the valve, In an
emb8&RteR™the erfglgae[or ?h%ﬁg\iv. IP AR ERBEHImEnT th%%%rt Hihg, Cthe
hagar emadrothe bealvifos lotking Bexparicrany inthevalResHotesver,and
in ap:ambediment of teanresertiavention. ametbed ferestallisting #ulve .
flow betwegn Sn%%a'%‘eerm%%ddg@n%%@'T”%EE%“%%EE@ oVided, ThE i ses
method comprises the steps of: providing a port having a'gasket, a Vaive
and-&pefbritoPivhERSiA tHE Falvd RaShR Lihtefr BRduraieRiPhet he
pertdialdl iivthe-dntesnr abthe Valverséalingfthehalyeafiihe gotto -9-

the containgy; ApRYING RIRSIHS deihe Pefaratang fBrEnghe comprises
perforator to pierce the container; Iocklngr he perforgtor and the valve in
an gaﬁact;é‘,&go ﬁi(ﬁﬁnbeddl,ng 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 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



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
prevented. In another embodiment of thegresent invention, a port for
establishing fluid flow from a container t6-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

diatiietricatiypopposed ambatdciedivHse vatee. feurtifer, thefifsineingr and
and: the second,wing.coniactthe Resfosatorwhereia retation: olthe firsbking
wm% and theé second wmgéforcgls th&aggrforator lo mov@ﬁ@‘é"gr%me@ irion:
cont&Re®ft AR SHiSEdimaRt, Toking of the Tty Bnd e Catch Cproduces °7
an amdiblewotificatoning ah anbddiprhvara psRfurbferiesd oot BRd the
thealve whereindhe stpt dtasta lock for locking the perforator. In another

embodimept,oL {15 Pt inention.a BRINAGLICH S8 A PIG Wi ces
between a’container with a_port and an administration set is provided.

TheFRBtHFRED TConipitslsiRe itbfs 6 provRARY aSaidRaviRy Tshat 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 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



wherein the valve is sealed to the container; providing a perforator in the
shaft of the valve; rotating a first wing and a second wing toward each
other wherein the first wing and the second wing are diametrically
opposed and attached to the valve and further wherein the first wing and
the second wing contact the perforator; piercing the container with the

COR@V{Q@@E@; %@%Iog@ sth%Pr:St ﬁ’%@rﬁqﬁi@e gecgggvyglngl I_G:;, ﬁthg M shaft
embodiment, the method further comprises the step of Iocﬁmg the
whigRdratoris thesvalve 48 isStetsford; an devatageof the examplel ding a
peembodiments:io previgparformeds filled; sealed selution recontainer: Port.: ng
an%ndamsege%oo%@rv?ftab”*SgwgB%OV\égngeg@h th:e %%rggieneé ang an., rst win
administrative set that may be operated with a single hand. Another = "¢

angdvahtageeis 1o provite adermed,itlets isealdd’ solutior eontainér gicre ched
 cangraethad fer establishingnhflow hetweemthe gentainesand,aRg and the
administrative set that_produces an audible notification when the access
Se560 s YR fengdyed® Yet Rother advahtdge isthbProvide a-formeq fifetd e+
wigéalethsolutionfcoraaimer, partcand sedthod forlestablishing floncbetweenthe
selbecontainer and an administrative set that provides a visible notification
when the access port is fully engaged. A further advantage is to provide a

formed, filed  seale §8BRITHECOntainer pofteand hethod ToF EstalMehing @
thiow between the eontainerane anadministrative iset wwhetein the access

port gxcludes tough andait-porne contaminanis, f still further, advaptage ,
em%%diments to provide a formed, filled, sealed =sclution
container, porit and method for establishing flow between
the container and an administrative set that may Dbe
operated with a single hand.

Ancther advantage 1s tTo provide a formed, filled,
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



is to provide a formed, filled, sealed solution container, sort and method
for establishing flow between the container and an administrative set
wherein the access port provides a design with an activation mode and
where the position of the fingers and/or hand of the user is
straightforward. Another advantage ig to provide a formed, filled, sealed
sqlution containey, port and methad for establishing, floy etweenthe . .
container and an administrative set wherein the access port reduces the
Pofgice Fequireeh o aétesstthestontainer. oy dt attotis taRantdde istprn ta lner
anproyide asformeg; filled v sealed splutionicontainera pedandspethogfer: des
. %stablishir&%J ow %etwegn the.cggtain%reand an a rengréisgg téveb%et. tion of
> Wwhéretn a per orator r%%ylr‘lfgttt%e witﬁlé)rawnaﬁlom, he" Container. A further
thadvamage is togrovidéarférméd Hilked; ssealéd selutiphadontamier, nsort

and methed for gstablishing flow between-the;containersandian,  rilled,

administrative set wherein the access port reduces the forces required to
Sehefétratd thé cohtafiter™ A further adaitage id4e provide™s F(%Jﬁie]dfn +H9
f lfilled, sealeeksolutidre container L pert andmmiethed for @stablishing:-flow set
wnfetween the container and.an administrative setwhergin the access.part - o

allows for a choice of different raw materials for the perforator and the
acFave. AdditisRaladviitages of the example embodiments are described

in, and wilkhe apparent-feam athe detailed description of therpresenty 11ed,

preferred embodiments. and from the drawings. BRIEF DESCRIPTION.. .
T DRAWINGE Figors LTINSt atoc s DerLoactie (o Bfa - Lehing
flow bpetween tThe container and an administrative set

i

in

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 betwsen 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



-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 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 view of an access port in an embodiment of the
present invention. Figure 3B illustrates a perspective view of a valve of an

access porl Iy an emboginent ol Jhe pigsent ANERIARJIANEIE of tne
ilfStraes 4 perspective view of a perforator and a valve of an access port
in BEERBOiIEREBI tRE present invention. Figure 3D illustrates a '

perspectiye ariese of #a peridrator maickesvalve pkaspecedsportihen of an

emhodingnt, of the; presantdpyeitiofe Figuss SElLISy AR PErSPRSHVa on .

view of a_perforator of an_access gort in an_embodlme@rt]. of the :Presen%
View O an

invention FRigHRE 3P ustratet™s harspective iSW o1 a shell of An Access

pordecaaembotinient ohtanpredénent 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



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 an embodiment of
the present invention. Figure 4B illustrates a perspective view of an
access port in an embodiment of the present invention. Figure 4C
illustrates a perspective view of an accéés’"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
perdgratahangdcareOsringafan aecessipornibadiswpodimént ofithepresent

prejs_ﬁ(}g&q‘yggﬂqn. Figure 5D illustrates a perspective view of an access
port In an embodiment of the present invention. DETAILED.,

DESCRIPTIBN BFFHE PRESENY PREFERRED EMBOBIMERfSSPeH
Thepresent mventien geretally relagss teabsshtaingE withfan HegeRyrsient
and; a-methodfor establishing flow between the container and an

i3S T P SRS ORISR BB
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.

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.



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 withdraw the solution to the

administrative set. -14- Referring now to the drawings wherein like

numerals refer to like parts, Figure 1 illustrates a container 100. The
container 100 may be constructed by folding a film and sealing the film
along the sides of the film. The folded fiim_may then be filled with a

medical solution and then sealed along the top to form a sealed,

fluid-filled container. The container 100 may be constructed from a
transparent material, such as, for example, Clearflex. The container 100
may include solutions, such as, for example, a peritoneal dialysis

solution. Thg container 100 q:ayttlllavedan input 120h1for recei '3_ A0 erals
additive. Tfi ‘ﬁﬁﬂtri%onr%‘gy fave an |rj1:j%"ért:|‘51r$§’|t§f p?cﬁ%cj:feld y a pﬁlasut]f%_
capsfhe chtaihbke0®PaTayFurtiidichive ah obipiSBONBE Hrévidifg tife. ner
megical solttiondea-patient. e oyt HB30dpay havesddeapy folding a
constructed from an elast ri erjgl for.example, filmp. 159,
int%?b%rge& nl:(){et\?v%%%%rri?&en %u#a%%%gfﬁg o} tgﬁ?lsﬁ%r :aLtnd an%%ccggsl? p%g?tl -

1681ehe fmhdEd, of & oUNSHt 138 Ry BE enghbea by HHE RecBssThiit cat
16@ tq estaddishad|uitlennaeetion? belween thesatoesstporf 466 ahdsthel ed,

coniaines 109; Fusther an administrationjne 1409,pay gepneatdbe may be
container 100 to an béect, such as, a%atlent, othgr bags or the Ilﬁe. A for
ﬂuiE%ﬁ’EmJa%Fﬁé?e 5BfshRd by 2OSRRERRG ik ihmhratshfite 140 tof©

thescomtgiher, 100 and fResbject. TReadmiridtrdtivenling 220 may bdnclude

connertad thihe containeys100Md-ar 266esEPOrtleritoneal 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



Referring now to Figure 2A, an access port 200 is generally illustrated. To
access the solution in the container 100, the access port 200 may
establish flow of fluid through the output 130 from the container 100 to
the administration line 140. In an embodiment of the present invention,
the access port 200 may have a valve -15- 202, a cock 204, a plunger
206, and a gasket 208. The plunger 206 of the access port 200 is shown
in a standby position. Referring to Figu[ﬁgg, the plunger 206 of the
access port 200 is shown in an activated position. By rotating the cock
204 from a substantially horizontal position (standby position) to a
substantially vertical position, the access port 200 may be activated. 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
moRfed , frams fotexaftble 2 BIEREIRA eiftirefaAURIER DEShifféleht  The

fungtiansysuch as, toF examplecas£ podulun of Appetxinmately % 0MPaiby
The v%l\{%g % may be surrounded by a peripheral foot section 210 that
ma? e “sonically sealed onto the film 150 of the solution container 10Q.
The foot sBRIGHEIG af BrefeftEakate’ of tHE mBUIEAPSHutiohfront  che
the sontairerdo: Thé ovalwe 2DR2wmayiprovitleaxtylinaitied! iosiig 212 By

having. AWQQBOLHQ@S Zd4Rr angl21APothe cogk204 maydie axialbrizontal
guided hy the twp shoulders 2143 and glgb of thSe S Qg%r'{cal Qusi{rl tical
212PBR A lerhBFEIEE Of tRE Ve inter C e

2 "iitetnl catches 2 9 may
desipped td osstaliiBh aztarasy RestionH drractifsted posiidhegf the The
plungsr 2065 showprie Figiaes 26uangd=2B, 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



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 is
enclosed within the valve 202. Referring to Figure 2B, the access port
200 with the plunger 206 locked in an activated position is -16- illustrated,
i.e. the cock 204 is in a substantially vertigal position, and the plunger 206
is protruding from the valve 202. Further, the valve 202 may be inclusive
of a latch that may lock the cock 204 in the activated mode. Locking the
cock 204 may generate a sound thereby providing an audible notification
that the cock 204 has been Iocked Referring to Figure 2E, the plunger

206 ed from a d incl r example,

grea gMP]é. The ungé@r8 LBQG ma);gp%wg]épat ?east [[ﬁgegegwtlally
fun&ﬁﬁﬁlFﬁétHﬁéh‘F&ﬁﬁ'm Wn?ak}ﬁ ‘é&iﬂ@ﬁ]gﬁﬁnll%@éﬂtp@udlng from
contairer/B00-and ;iiay open-tareagcassdothel salution. Antip 216 diithéusive

plunger 206, may he designed to.puncyre andiar tg tear fhe 9&';% 1§Qt1vated

Iocated below the peripheral foot section 210 of the valve 202. M

spelficsity, tHePidmger2is 5 e Osﬁalﬂégfr%?ﬁlﬁl%lﬁ%ﬁcﬁﬂ‘dﬁ?tﬁ&er eby
tapersdromd trfFserne 203 tbea Betditiend- 205 of thetplohgerc206:. AF4 has

outside surface 245 of the plunger 206 may have a first cut 217 and a
second culﬁz

uIarIy disposed to e% otg%r a second (51#1 g be
of the plunge ?65%0 geflne t e%przem e seconopen&1§8§W§ et

cut 2o Sl fiveosecortl 6D 19 G bl adri-slpe 5evpis ofan 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



the tip 216. Further, the design of the tri-slope bevel 218 of the tip 216 of
the plunger 206 may generate minimal friction forces. Second, the
plunger 206 may allow solution flow from 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 -17- beam 222 afittfie two knobs 224a and 224b
may guide the plunger 206. The knobs 224a and 224b may prevent
rotation of the plunger 206. Further, the knobs 224a and 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
star@lymor 2p astidatedpositonkReferring 4aFigude 2R4thereockR04de the

ma@sﬁ%@edg fem a blepd, spghigs, fan@amales E modylugad pgrevem

approximately 1000 MPa. The cock 204 m vide exhaust of t
AR S ARt i & DB UEaEort feside JOBe R AR R 27

of te ébck204, potstiramay Erpariproetab 248 matingedeany standby
unintgatienalmavement obtheiepake2D4desmpeda . unimestieralbly, locks

activation of the acc part 2 f J._may |
otalE PP LS SO e S D e o B R B o=
a stinddyposiioRd TRe$ahpePproof tab 211 may be constructed from

the same rratesiak-dsitheceoaki2d-<T 13D tamper prook tat 21 hayaybke moldead
remeyably attaghed g the jepsk 204, Incisigns 243 hetweenghefuanings  at
paﬂg%%ig§imately 10006 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



the cock 204 and the tamper proof tab 211 may provide for removal of the
tamper proof tab 211 from the cock 204. Of course, the tamper proof tab
211 may be removably attached to the cock 204 by other means, such
as, for 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, gt 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 film 150 of the -18-
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 rota 'og of the

leveF PR Hoft a b RANEHR FUHZDRER poSifioh % subfst \PT finger
vertisfll position asghbwrpboFigurer2Bl Pourthetheessek 2646 mayhavea the
gaskelqrooye 2¢8,2nd a,s0appinccaich 230rdhe-gastkel 208 fay bave: 204
arin shage,The asrll<et 29{31 maegreg%%riatherlgq:ui%—gigpltngfs gft € ver 226
ass EI)? frd Vi pFeveerR contaminants frém en‘—tierlng as,erilzle‘?‘luue:i3

pathf Tdm snappirg-&ataeBdahby allohPad as8embly oPPeidetR204 t0 2
into theswalya202 without-affeaiing thestalative degredofrotdtipretighee 2B.

cock204. e BReess gt 209 s assamied afeL i e e 35 ana =

plunger EB , the gasket 208 and thé cock 204 may be connected. )

RenfaRpifstarper Broof tab 21 TRfd 96EIRG telbcR'2Ps have a ring

substauatiadly ningty degedestmay talloaforasaxial Sthekeldfghe pidngsrtness

ZOGTﬁﬁe%%@ aggsembly and méy' 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



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. Furthermore, 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 may allow
for single-handed operation. 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 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, Theyperforator,306; aftheracsass paft AR issshavstip asgtandlyy have
position. Each of the four different arts of acce I
dlsgl?éﬁléagﬁ%%ﬁﬁ%r ePafIr e1‘err|n‘§ato\'Elgu{:{}(:a€2 3B glth%esz}/a \‘/—%9(’13:35?08 \%qag 1 204,
motdederbar F6pExAMPle, albleAd SREFRGAIGS w.thTBﬁpEb%ﬁﬁaﬁéﬁF%o 308
MP@ﬂhamago@(@@@s%X finetiors.o Fitst, thearatvei302maydredieanmatsiityion.

0 sg:al ?‘CEg;%S 98{&3%9@811&%@“%&%@ the centainerd09. Jhe: 300
valve 3 may be surrounded b ri foqt. section 310. The
perbhéral Fodsdivnesth Fr’r'éyiyﬁﬁlg 5%1 1€&5'311 that is sonically

sealed ontedhefilring50cofftheeontaider 100e Sexbnd, #Rvaiey 302 mayded

allow.for.axialquidingof the perforator 30GThe vatve 302 mayhave a with

Cy“gdprg:faég(:a&atesf}?ft %?3% fOE\'}Be a)ﬁz%at provides six functions.
First, the wvalve 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



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 the

valve 302. The two cantilever beams 314a and 314b 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 slots 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 :
thrBaded shelB04thmaREBERFBMTN 0P Fljtie 3t 4Re p¥forafr306 2t
maydiavedwo tehst321sdanated thahsecuredbelsgembly insan aetatetted

position. The two ighs 322.0p the.valye 302 impededhe Jossionieiibae the
thrgagec}:s_he I 304 (see Figure 3A) eijther. in the stand-by, 03|t|0£1Ao)r Cth

dufisy tHelean kb %ftthﬁeﬁéir?gga?h% f'dn (al%ﬁ§a%ogb%s€ftiqn, a§+"" "
shawn iheFiguendboReferinyitorFigurel8E i padoratansde wigppet the

mojdeddrom, for examplesa hlend Exmodules gresdarihan, 1509 MBawn in
The perforator_306 may have at least five functions. First, the perforator ‘

306 MY Suricture the film 150 of the container 100 and may establish
access torsofigtioniirethE CoREENEIEL00EA tipiR PeRRe T p&RsTatit 3082y be

maybaved trirsiape hevek33d4plhe tria S0pabewehaziihay punsttrer than

anqghmaﬁggqtm%%g]%%%forator 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



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
piercing the film 150, the perforator 306 may generate the fluid path from
the container 100 to the administration line 140. Third, the perforator 306
may have axial and external beams, of éantilever 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
conjwichernswith the-gytindreal twlloneskaft 812 g fhisi «21 -avedv 6 139 2, i d-
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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



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 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 304 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 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
mdtorP chdfe a8y ?hglnéﬁi%ﬁ‘égy F e B¥hkable sections 344.
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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



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 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 th& 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

functigns. sFikst, thegvalve 402 may have an ability to seal the access port
400 onto the film 150 of the_contai 0. The valve 402 . a5f th
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which may be surrounded by a crqwn 412. T |gj, the valye 402 magggv\ég in
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Stanggzggfilli&rl] ant%tge agg\é%[ggy 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



position. In the activated position, 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 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 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 gréater 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
filmeBEbéAdath thaigediphbhs fosusEerah 4084 BitHeanlvegdpgat blunt
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maydnekiig-an inteaidd s 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,



cantilever beam 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 stand%?"bosition 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
notificatienwndferroayw alseympedéd canyrfutther withgrasvapofthe400. The
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an %QQ@OQSRS%EQE@%, namely, a valve 502, a perforator 504,
a gasket 506, and a shell 508. The pexrforator 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



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 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 hayg 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 yalve 502 may. axially guide the forato 504. The alve 502 may
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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



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 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 betweendfe 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 perforator 504 may connect the
administration line 140 to the container 100. The perforator 504 is hollow
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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 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
esach shell 508 is snapped together, the catch and latch
568 may lock and generate a sound. The sound may provide



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, 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¥alve 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 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
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translation motion. More specifically, a tip 566 of the beam 564 may slide
intoF #88I/ing grooves 552 of the plateau 550. Fourth, a latch and catch
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lOCko%qge eg_eslgtemgégylgd.t'lhhee% ue%mggg I’%V]L.%eer 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



-28- an audible natification 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 504.2K tatio 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
invantigsnmayprovigedor avsingtes handéohopeiaiicmand mayg prowdeendant
audipleand.usile potficationuherdpe I sioperbrvel baswunelyed bges
film 10 to a ow solution flow from the cantainer 100. Further, helpresent
invetd ISy FritfBit SERRANTRafSH Byt %fhrgﬁﬁinagptﬁgrﬁ(g%it génération
path to exclude touch and air-borne contamination and not allowing for
the removal of the perforator or plunger from the fluid engagement
position, after engagement is achieved. Still 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 -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 cogptainer to an administration set, the
port comprising: a valve having a shaft; a perforator having an arm

o1 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

1. partzattached ta assecond pait:gvhereinithe shielf engagescheaalve aird an

adj?g%e&mgggog%tgf %@ie#ggghg&%ﬁiggﬁepd further wherein the first

part of the shell detaches from the second part of the shell after the
perfdratot freftds i the Corftafiiér: 2. The port of Claim 1 further comprising:

a gasket oncthe:-perfaratonyhereinrthevgasketprovides at seat betvween
the perforator.and the valve, 3. T t Qf ims 1 or 2 further
Ad the valve, 3. The port gLGlaim
ax%:%%m%rigﬁé%a fin%e}: pad onathe Cf)irst part oa% the shell. 4. The port of an
one df Claimsa7&r 3XaRReP EDRPSIG: SIGE ditthe vallfe 1B feceive thE
cafinefthe pedaratossnThe pertefaryrane of Glaims:Ai ta Adutther
. com_prisigg: a flange on the perforator to guide the perforator in the shaft

I an 4 .
“of te Valve. 6. The port of any one of Claims 1 to 5 further comprising:
a shell having a first part attached toc 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.



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 CONTAINER
AND AN ADMINISTRATION SET ABSTRACT A formed, filled, and

;. sealed containgr, ageess pod and method for established fluid flowsfrom.
the container to an administrative set is provided. The container is
collapsible apel FRR SRftiét BRE%H Bullde ARBHow SofIs SRated 6! the

aprContainerand aperforatar inside the port pierces and becomes
embedded in the container. Solution in the container is withdrawn into the
port. A line attached to 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



