SPECI FI CATI ON TI TLE "FORMED, FILLED, SEALED SOLUTI ON
CONTAI NER, PORT AND METHOD FOR ESTABLI SHI NG FLOW
BETWEEN TI M CONTAI NER AND AN ADM NI STRATI ON SET"
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and an adm nistration set. The access port may ~———— - ——
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Further, the containers t "f}‘a#*ly have an inlet and
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container irto 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 )cnown Typically, the containers ars
made Ifrom ZIlexible £ilm that is folded and sealed
together along peripheral side edges-. FPurther, the
containers 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 solution
to be administered to the patient is extremely important.
However, handling of the medical solution container may
create risks oI contamination. The risk of contamination
may increase in emergency situations where quick
manipulation on the various components 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
exanpl e, a user nmay inadvertently touch and/or -2--
contanminate a sterile end surface of an inlet or an
outlet. The contam nation may then be transferred to
the contents of the container.. Further, containers
for the adm nistration of nedical solutions are
typically flexible. Accordingly, making a sterile
connection to the flexible container for wthdraw ng
the contents in a sterile manAér may be difficult.
For exanple, U S. Patent No. Re. 29,656 to Chittenden
et al. discloses an additive transfer unit having a
tubul ar nenber that seals to a solution container
~The unit includes a needle that punctures a stopper
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using traditional medical connectors -such as, for
example, needles or piercing pins is difficult.

Further, administration ports are securely bonded
to the flexible container. However, the administrative
ports of known flexible solution containers are often the
weakest part of the container. Accordingly, certain
medical solutions which are sen..sitive' to oxygen and./or
other penetrating gases may be compromised. Further,
.pre-formed administration ports 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 regquire 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
contam nants. A need, therefore, exists for a formed,
filled, 3 sealed solution container wth an access
port and a nethod for establishing flow between the
contai ner and an adnministration set.. Accordingly, a
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valve; and a shell having & Zirst part attached to a second

_perforator -to pierce the container and further wherein the
first part of the shell detaches from the second part oI
the shell after the perforator pierces thé container.
Example empodiments .can Dprovide & Fformed, filled,
sealed solution container with an access port and & method
for establishing a fluid connection between the container
and an 'administrative set. The porz is sezled <o the
container and has means t©o0 puncture said con=ainer. The
fluid in the «container 1s removed Fromr the con=ainer
through the port to an administrative iine. The
adminissrative line further <carries the Zfluid <o an

administrative sex.



and an adm nistrative set. The port is sealed to the

contai ner and has neans to puncture said contai ner.

The fluid in the container is renoved from the

contai ner through the port to an admi nistrative |ine.

The admnistrative line further carries the fluid to

an adm nistrative set. 3a3aThe port nay have a valve
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fluid engagenent position, after engagenent is

achi eved.



To this end, ir_ an enbodi nent of the present
i nvention, a container is provided. The contai ner has
a film a port and a tab. The _Imis folded to
define sides and the sides are sealed to define an
interior. The tort defines. an outlet though which
fluid conmunication with the interior |I's
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anc the tab ident:fies establishmen:t of fluid communicazion
with the interior.

In another embodiment, <the tak of the container 1is
detached ZIZrom <the port after fluid communication 1is
establishec.

Ir another embodimeni, the container further has =
perforator attached to the port wnerein the tab is attached

to the periorator and attachec T¢ the port and further

fluid communicaztion is estabiished

In another embodiment, <The container Zurther nas a
shel’ having a Zirst ovpart attached ¢ @a second par:s
defining the tab whereirn detachment of the Zfirst part Zrom
the second part ide fies estaplishment of +the Iluid

communicazion.



invention, a port for establishing fluid flow from a
container to an adm nistration set is provided. The
port has a val ve 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 shoul der of the housing..
The catch on the valve |ocks the cock and | ocki ng of
the cock produces a sound. The plunger. has a holl ow
shaft and a tip. The plunger -Ps in the interior of
the valve and rotation of the cock forces the plunger
to protrude fromthe 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
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invention, a port for establishing fluid flow from a
container to an administration set is provided. The port
‘has a wvalve 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
ig in the interior of the wvalve and rotation of the cock
forces the plunger to protrude from the interior of the
valve and forces the tip to penetrate the container. The
tip of the plunger is locked in the container after the
cock is locked.

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

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

In another eﬁbodiment, the port further has a knob
associated with the plunger wherein the knob guides the
plunger in the wvalve 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

val ve of the port to the container; rotating the cock
- so that the cock applies a force on the plunger;
piercing the container wth the plunger; |ocking the
cock and the plunger in a position; and producing an
audi bl e notification upon |ocking the cock and the
plunger in the position. In angther enbodi nent, the
met hod further conprises the sStep of prOV|d|ng a
gasket wherein a seal between the plunger and the
valve is maintained with the gasket. In another

enbodi nent, the nethod further conprises the step of
providing a tab on the cock. | n anot her embodi nent,
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position; and producing an audible notification upon
locking the cock and the plunger in the position.

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

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

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

In another embodiment, the method further comprises
the step of 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 method further comprises
the steD 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
enbodi nent, the port further has a gasket on the
perforator wherein the gasket provides a seal between
the perforator and the valve. In another enbodi nent,
the port further has a finger pad on the first part
of the shell. In another enbodinent, the port further
has slots on the valve to receive the armof the
perforator. In another enbodi nent, the port -further
has a flange on the perforatef-to guide the
perforator in the shaft of the valve. In another
enbodi ment, the port further has a protrusion on the
val ve wherein the protrusion mates with the shell. In
anot her enbodi nent, the port further has amﬁng on the

shell wherein, the shell IS nanlgglated by appl_yi ng
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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
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



shel I . produces an axial stroke of the perforator. in
anot her enbodi nent, the nethod further conprises the
step of enbedding the perforator into the'container.

I n anot her enbodi nent, the method further conprises

the step of locking the perforator into the valve. In
anot her enbodi nent of the present invention, a port

for establishing fluid flow froma container to an

adm ni stration set is provided., The port has a valve
havi ng a shaft, a perforator "R the shaft of the

val ve, .a beamon the perforator, and a latch on the

val ve. 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 |atch and the

c s € L HRer J . t
naa£§ﬁa£9§ﬁt h%f]l athc%h z'as?}{ t% cat?ﬂlﬁmﬁgg‘;@f so%& b the
| npﬁﬁ enpber hehoCking e PerfRERtARs iR |5 nRosition; and
atimachedihond hae sehal befwddie wied \Qﬁarﬂd’rﬁbzelﬂiﬁﬂltlmnkralve

t he per orat i.s hollow I.n enb e

furt her “Ha¥™3 eazir i r?cﬁf%embeg%’? &eqid%’g?ﬁ‘?ﬁ& BoMbrises
pether atep Dfi rheatahge thérsbekl , wherain enbbdtient of the
Sh@ﬁ?ssg&%u@é’g Jieiy o&{laﬂ? QE%% fo I et ggyr%@a%%r

fluid ef ween a cont al ner an adm ni stration
set i s PROFIARET WWW %‘h%r@%@’é—"@ Fardhess comprises

pr evedsbep aoﬁa@rnu:émm_g thdgsdetoratoryy At amd "éontalner
perfora or_wh e|n he valveh an I'F#e rior and

further Wﬁ%?%? FRER or© % net WheT GPTprises
t heheaktep séalocnlgim@ethal perdoriterpdntot aheSvalke .
cont ai ner; n &t ) 0 .
f orci ngﬁphgﬁgg%%%rg{n%%@o plete cg% {Jﬁ {-é éﬁ%eﬁn@ Bcion, a
| oPRIikg forheshebbehing AAuichd lea \ie'omnaanoad;ta;matre@o an

Posi@Astration set is provided. - The port has a valve

- having a shaft, a perforator in the shaft of the valve,
a beam on the perforator, and a latch on the valve. The
valve seals to the container. The beam has a catch and
the latch on the valve mates with the catch of the beam.
The mating of the 7latch and the catch locks the
perforator.

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

In _'an embodiment, the port further has a line
attached to the shaft of the 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 is provided. The method
comprises the steps of: providing a port having a gasket,
a wvalve and a perforator wherein the wvalve has an
interi_or and further wherein the perforator is in the

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



~and mai ntai ning a seal between the perfofator and the

valve with the gasket. In another enbodi nent, the

nmet hod further conprises the step of breaking the
seal between the valve and the container. in another
enbodi nent, the nethod further conprises the step of
attaching a line to the valve In another enbodi nent,
the nethod further conprises the step of |ocking the
perforator in the valve so that rotation of the

perforator is prevented. |In anéther enbodi nent of the

present invention, a port for establishing fluid flow
froma container to an admnistration set is

provi ded. The port has a valve defining a shaft , a
perforator in the shaft of the valve, a first w ng

and a second wing, a_latch on the first win nd
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the port, further has a slot on the valve wherein the
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shafie step of locking the perforator in the valve so that
rotation of ﬁhevperforator is prevented.

In another embodiment of the present invention, a
port for establishing flﬁid flow from a container to an
adminisgtration set is provided. The port has a valve
defiﬁing a shaft, a perforator in the shaft of the valve,
a first wing and a second wing, a latch on the first wing
and a catch on the second wing. The valve is sealed to
the container and the latch locks to the catch. The
first wing and the second wing are diametrically opposed
and attached to the valve. Further, the first wing and
the second wing contact the perforator wherein rotatiom
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 val ve;

rotating a first wwing and a second wi ng toward each

ot her wherein the first wno and the second wing are

di anetrically opposed and attached to the valve and

further whereir the first wong and the second wing
cofontact the pse_rforatpr EI erglng t he_cont ahner W th
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Anocther advantage Is TO provide a formed, £filled,
seaied solution container, port and method Zfor estaklishing
fiow betweer <the container and an administrative set thas
produces an audible notification when the access por:t 1is

fully engagec.

Yet another advantage 1s To provide & formed, fiiled,
sealec solutior containexr, por: and method for establishing
flow betweern the container and an administrative set <=haz

provides a visible notification when <the access por: is

2 further advantage Is o provide a Zformed, Z:illed,
sealed solution containex, port and method for establishing
flow Dbetween <the container and an administrative set
wherein <the access por:t excludes touch and alr-borne
contaminants.

2 stiil further advantage



is to provide a fornmed, filled, sealed solution
container, port and nethod for establishing flow
bet ween the container and an adm nistrative set
wherein the access port provides a design with an
activation node and where the position of the fingers
and/ or hand of the user isl&traightforward. Another
. s advaptage,is. pravide a forned, filled,  .sealed .
o so%/utl“on cont ai %é#n,“gbor‘t“én 'method f or°establ i SR He e
poxfd ;mdbetawdert ter costath neyhiarg dovadve nWestr atfievecgetainer
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acagdd |hfeyrcomgeiagvant age is to provide a forned,

filded, £d selutd contapnet .pgrt .and npthod-. . 4

for. ” establi sh%ng‘%ﬁk[é;%e bet weent he cont ai‘neljrﬁeé‘rﬁd an e
seadf i Stratdv egata Miser einptthearac cessiporioal ¢ oved fighing
£1dk C:né)f.v%eepf td'leffef&{g S W 'aalrs faP 'trnLes:: ol et

per f or atorv1 ang the valve. A oﬁ%{i_ onal a%&l/_lant ageas'la’ S
wheifd rex ahpl ke ehdiorli grent B2 ar enodesOri bed tharaand Wizlom behe
cordparent from the detailed description of the

presently preferred enmbodi nents and from the

dr awi FgETLBRI EFVBESERFPH ON-OF PFHE 10RAW NESrmPEgurie 1L ed,
sedldsidial-es,ra PRESPECH ve jiew of B hog for eszablishing
flow Dbetweenn <Tthe conteainer and an administrative se=
wherein <the access port =reduces the Iorces reguired to

penetrate the contalner.

E <11 further advantages 1is o provide & Zormed,
filled, sezlied solution coniteiner, port and method Zfor.
eszablishing flow between The container anc an
administrative set wherein ths access por:t aliows for =z

choice of different raw materials for the perforator ancd
the valve.

Additional advantages of the exampie embodiments are
described in, and will be apparent Zrom, <the detailed
description oI the presently preferred embodiments and Irom
the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
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Figure 1 illustrates z perspective view of a



-12- container with an access port in an enbodi nent of
the present invention. Figure 2Aillustrates a
perspective view of an .access port in an enbodi nent
of the present invention. Figure 2B illustrates a

per spective view of an access port in an enbodi nent of
the present invention. Figure 2Cillustrates a
perspective view of avalve of an access port in an
enbodi nent of the present |n&3nt|on Fi gure 2D
illustrates a perspective view of a cock of an access
port in an enbodi nent of the present invention.
Figure 2E illustrates a perspective view of a plunger
of an access port in an enbodi nent of the present
invention. Figure 3A illustrates a perspective view of

Al oA Wﬁh'ﬁnaac%@%%d'ﬂm oh hhecpiR¥Ment of the
invention., Figure 3B illustrates a perspective view

ofPRESAIIN d TeTH-Qftcess port in an enbodi nent of, the
presentriduenthonl igtr£cS€ id | perspeesige view of an

gg%rcecg%e Cs%a/ere/ ey of n%m&?ﬁﬁn%'iﬁt %% ﬁg’% apf@é%/r?t Ofn@Ontion.
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| nvent iBigufe g@Be Bl ustustest e @egépggéét\fuevevwéwqff an

@@éé@ r?éﬁ ai da.r?1 YRbYEi b nBNoACERS SIB— pesLnt nlﬁﬂent ion.

odi ne he _present invention. ure
i I | ust rEd@Ere @ﬂéﬁ‘?%?ﬁ GRS SPeqhdr V&'leﬂ‘f Oéf agkalve
aC&ES%rpoébﬂleésal’p@ﬂ’bOChlrneah otmbbéimphesesf the present
|nvent|on Figure 3F illustrates a perspective view of
a SREFPEEIYE- an access port in an enbodi ment of the
presentFigure 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 pdrt in an embodiment of the present
invention.

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

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

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

th

perforator of an access port in an embodiment o
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



invention. Figure 3Gillustrates a perspective view of

a shell -13- of an access port in an enbodi nent of the
present invention. Figure 3Hillustrates a
perspective view of a shell of an access port in an

enbodi nent of the present invention. Figure 4A
illustrates a perspective. view of a perforator and a
val ve of an access port in an enbodi nent of the
present invention. Figure 4B illustrates a perspective
view of an access port in amlgmbodi nent of the
present invention. Figure 4Cillustrates a
perspective view of an access port in an enbodi nment of
the present invention. Figure S5Aillustrates a front
view of an access .port in an enbodi nent of the
present invention. Figure 5B iIIusérates a erspective
od

vielv af a298ese RATtani8cc@Bs PBredimeqh RerRTeFent
t henpe@sest. invention. Figure 5Cillustrates a

Cross-sectional. vi f I r i=n
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net?oﬁhfor estabIL§§AQnglom1betmeen t he contai ner
anf ah"® RTATAY rafYV&" 52 The port may seal to the
cont ai nBiguaad 4Fayiplnstyateshea cperspsative proswdef an

3088§§SEOP5P€ in an embodiment of the present invention.

Fligure 4C illustrates a perspective view of an
access port in an embodiment of the present invention.

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

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

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

further withdraw the solution to the administrative set.



solution in the container. The solution may be
Withdrawmm fromthe container to an interior of the
port wherein a |ine connecting the port to the

adm nistrative set may further wi thdraw the sol ution
to the admnistrative set. -14- Referring now to the
drawi ngs wherein |like nunerals refer to |ike parts,
Figure 1 illustrates a container 100. The contai ner
100 may be constructed by folding a filmand sealing
the filmalong the sides of the film The folded film
may then be filled wwth a nedical solution and then
sealed along the top to forma sealed, fluid-filled
cont ai ner. The contai ner 100 may be constructed from
a transparent material, such as, for exanple,
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cont ai nEPS BRIRIGT 300 TeYpsrrtpgy have an output 130 for

providing the medical solutlon 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 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



Referring now to Figure 2A, an access Dort 200 is
generally illustrated. To access the solution in the
cont ai ner 100, the access port 200 rmay establish flow
of fluid through the output 130 fromthe container
100 to the adm nistration line 140. In an enbodi nent
of the present invention, the access port 200 may
have a val ve -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 positioh®~Referring to Figure
2B, the plunger 206 of the access port 200 is shown
in an activated position. By rotating the cock 204
froma substantially horizontal position (standby
position) to a substantially vertical position, the
access port be activatgg The rotatkon of the
b6

0Q. may
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vagggi%qgnnay be nolded from for exanple, a blend
that éensures a nunber of different functions, such
as, for ReEFRiEg afe EFdsMEtus2Bof theprokindesl p0soet the
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cyl L hedl oust nd 212, chogr Laternal st o 40 nores
estiatdn shfar stexmaipl eposa t bderdndleat aehbuated gposiumben of
of dier A0S re 8 G S, 11k Pl A @S 139 BPE modulus
of approximately 900 MPa. The wvalve 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
valve 202 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, intermal 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 22, the plunger 206 of the
access port 200 is shown in a standby position, i.e. th

(0

cock 204 is in a substantially horizontal position, and
the plunger 206 1is enclosed within the <wvalve 202.
Referring to Figure 2B, the access port 200 with the

plunger 206 locked in an activated ©position is



respectively. Preferably, |ocks may be provided to
| ock 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
hori zontal position, and the plunger 206 is encl osed
within the valve 202. Referring to Figure 2B, the
access port 200 with the plunger 206 | ocked in an
activated position is -16- illustrated, i.e.. the cock
204 is in a substantially vertical position, and the
-plunger 206 is protruding from the valve 202.
Further, the valve 202 may be inclusive of a |atch
that- may | ock the cock 204 in the activated node. :
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located below the peripheral foot section 210 of the
valve 202. More specifically, the plunger 206lmay.be
shaped from a hollow cylinder that tapers from a first
‘end 203 to a second end 205 of the plunger 206. An
.outside surface 215 of the plunger 206 may have a first
cut 217 and a second cut 219 angularly disposed to each
other at the second end 205 of the plunger 206 to define
the tip 216. The second end 205 with the first cut 217
and the second cut 219 define a tri-slope bevel 218 of
the tip 216. PFurther, 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 wvalwve 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 nay
generate mnimal 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
axi al and external beam 222 that may gui de the

pl unger 206 into the valve 202 during activation of
the access port 200. The axidgl7-and external beam 222
may have two knobs 224a and 224b. The axial and
external -17- beam 222 and the two knobs 224a and 224b
may gui de the plunger 206. The knobs 224a and 224b
may prevent rotation of the plunger 206. Further, the
knobs 224a and 224b nmay pQsition the pluzg 206 into
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unintentional movement of the cock 204 to impede
unintentional activation of the access port 200. The
tamper proof tab'le may impede rotation of the cock 204

“to lock the plungef 206 of the access port 200 in a
standby  position. The tamper proof tab 211 may be
conétructed from the same material as the cock 204. The
tamper proof tab 211 may be removably attached to the
cock 204. Incisions 213 between the running path 223 of
the cock 204 and the tamper proof tab 211 may provide for
removal of the tampér 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 £luid 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 film 150 of the



the cock 204 and._the tanper proof tab 211 may provide
for renoval of the tanper proof tab 211 fromthe cock
204. O course, the tanper proof tab 211 nay be
renovably attached to the cock 204 by ot her neans,
such as, for exanple, adhesive or the |like. The cock
204 may provide four functions. First, the cock 204
may create a fluid path by connecting the

adm nistration line 140 to the_container 100 as shown
in Figure 1. The cock 204 maylB& hol | owed' and nay
have, at one of its extremties, a press fit shaft
225 for bonding to the admini stration |ine 140.
Second, the cock 204 may produce a force required to
pierce the film 150 of the -18- container 100 by
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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
pluhger 206 is activated, or fully extended, the plunger
206 may be embedded into the body of the wvalve 202.
 After the plungef 206 is embedded into the body of the
valve 202, the plunger 206 meay not be removed from the
container 100. Furthermore, the cock 204 may be locked
into the body of the valve 202 so that rotatlon 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 32, in another embodiment



pl unger 206 is activated, or fully extended, the

pl unger 206 may be enbedded into the body of the

val ve 202. After the plunger 206 is enbedded into the
body of the valve 202, the plunger 206 nay not be
renoved fromthe container 100. Furthernore, 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 ragactive force in the
access port 200 may all ow for single-handed operation.
The access port 200 may enable the adm nistration |ine
140 to be parallel to the sides of the container 100
in a standby position. Referring nowto Figure 3A in
anot her enbodi ment- -19- of the present invention, an
aQﬂESShéOpfeQ@ﬂtnﬂyvhateomﬂnandaééessnpoparB@O anay have
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section 310. The peripheral foot sect;on 310 may have
a thickness 211 that is sonically sealed onto the f£ilm
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. 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 wvalve 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 perfofa‘tor 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 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 cantil ever beans 314a
and 314b may protrude froma top 316 of the valve
3.02. The two cantilever beans 314a and 314b may
prevent the perforator 306 fromrenoval fromthe

val ve 302. Referring to Figure 3C, the two cantil ever
beams 314a and 314b, in an open position as shown,
may hold the perforator 306-PRa standby position.
Fourth, the valve 302 may allow for a perforator

gui ding system Two slots 318a and 318b are provided
to receive arns 320a and 320b of the perforator 306.
The arns 320a and 320b are shown in Figures 3C, 3D
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fi perfb@ator 306 may have a tri- slope bevel 24. The tri-
slope bevel 324 may puncture and/or may tear the f£ilm 150
under the peripheral foot section 326 of the valve 302.
Further, the tri-slope bevel 324 may denerate minimal
_ friction forces. |
Second,l 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, 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




under the peripheral foot section 326 of the val ve
302. Further, the tri-slope bevel 324 may generate
mnimal friction forces. Second, the perforator 306
may connect the container 100 to the adm nistration
line 140. The perforator 306 may have a press fit
shaft 307 to press fit and/or bond the adm nistration
line 140. The perforator 306 may be hollow After
piercing the film 150, the perforator 306 may
generate the fluid path fromtXk-container 100 to the
admnistration line 140. Third, the perforator 306 may
have axial and external beans, or cantil ever beans,

or the arns 320a and 320b that lock into slots 318a
and 31Bb of the valve 302 and may i npede any rotation
of the perforator 306 during. activati_on. grth t.he
pevbanat 362 306 YNGpaANE Ya thgs R algPPsdéng an liquid-
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MPa, (dhe.d eaded 19008l Mpd04 TRY hi@¥&aded shell 304 may have
at least three functions. First, the threaded shell 304
may reduce the forces required to pierce the f£ilm 150 of

sterile

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
perfdrator 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
érown 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 wvalve 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 344 may remain
attached to the access port 300 after the crown 345 1is




at least three functions. First, the threaded shel

304 may reduce the forces required to pierce the film
150 of the solution container 100 by providing the
two threaded w ngs 340a and 340b. The fingers and/or
hands of a user may be positioned on the threaded

w ngs 340a and 340b. Second, the threaded shell 304
may activate the perforator 306 during rotation by
engaging internally built threads 342 in the threaded
shel | 304 with the threads of“he val ve 302. Thi rd,
the threaded shell 304 nmay have a crown 345 rennvably
attached to the threaded shell 304 wherein the crown
345 may provi de evidence of tanpering. Mre
specifically, in the standby position, as shown in
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anﬂapeﬁ@ﬂﬁbgnpggggglén the container 100. Aﬁter t he

perfora% 306eg5géce§eife304 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 42, 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 mdlded from, for
example, a blend E modulus around 900 Mpa. Further, the
valve 402 may ensure at least five different functions.
First, the valve 402 may have an ability to seal the
access port 400 onto the £ilm 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



cont ai ner 100, the access port 300 nmay be | ocked in an
activated position, and wthdrawal of the perforator
306 nmay not be possible. The threaded shell 304 nay

| ock onto the valve.302 such that rotation of the

t hreaded shell 304 may be possible but the perforator
306 and the valve 302 nay 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 acz®ess port 300 may. allow
for a single-handed operation during the activation of
the access port 300. Referring now to Figure 4A, in
anot her enbodi mrent of the present invention, an

access port 400 is generally illustrated. The access
port 400 nmay be constructed from three pieces,
nanitaiaerall\d® .402, a perforator 404, and a gasket
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val ve 40 an “éexternal I at designed to
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. Einally, 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 functiomns. First, the perforator 404 may
buncture 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 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 410 of the valve 402, may

provide axial guidance and ligquid-tightness of the access



establish the standby position and the activated
position. In the activated position, the access port
400 may be | ocked. Fourth, the valve 402 may generate
the fluid path and may connect the adm nistration
line 140. to the container 100. The val ve 402 may
have a press fit shaft 418 to bond the adm nistration
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 f##ger pad 420.nay
concentrate forces that may be applied around the

val ve 402. The .perforator 404 may be nol ded from for
exanpl e, a blend E nodulus greater. than 1500 MPa and
may provide at least six functions. First, the
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position as shown in Figures 4B and 4C, respectively.
In the activated position, the access port 400 may be
locked. | B ' :

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, wmay 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 withdrawzl of the perforator 404. The gasket
406 mway ensure the liquid-tightness 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 perforatbr 404. After the perforator 404 is
activated, the perforator 404 may be embedded into the
valve 402 so that the perforator 404 may be difficult to
withdraw. Due to the axial stroke of the perforator 404,




Fourth, the perforator 404 may include an integra
cantil ever beam 436 with a.-catch 438 that mates with
the external |atches 416 designed on the val ve 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, respectiasgely. In the activated
position, the access port 400 nay be |ocked. Fifth,
the arm 442 may have a tanperproof tab 444 which nay
| ock the perforator in a standby position and may
prevent any unintended activation. The tanper proof
tab 444, renovably attached to the arm 442, nmay be
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mai frem @i hgend, 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 £ilm 150 of the container 100. Second,
the valve 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 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 perforator 504 in
both a standby position and an activated position, as
chown 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



addi tional container. Referring nowto 'Figure 5A in
anot her enbodi nent of the present invention, an
access port 500 is generally illustrated. The access
port 500 nmay be constructed from four conponents, -
nanmely, 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 nolded froma bl end,
for exanple, E nodulus around ®¥®0 MPa. The valve 502
may have four different functions. First, the valve
502 may seal the access port 500 onto the film 150 of
t he container 100 as shown in Figure 5D. The val ve
502 may be surrounded by a peripheral foot section 510
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Second, the perforator 504 may generate a fluid path
between the container 100 and another object, such as,
for example, a person or .sécond container or the like.
Further, the perforator 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 1line 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 shaft 516 in the valve 502, may
guarantee the axial guiding and the liguid-tightness
between the perforator 504 and the valve 502. Further,
the gasket 506 may ensure the liquid tightness between
the perforator 504 and the wvalve 502 and may prevent
contaminants from entering the fluid 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
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“which the shells 508 may rotate. Referring to Figure

5C, the perforator 504 may be nolded froma bl end,
for exanple, E nodulus > 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. Atip 518 of the perforator 504 nmay 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 mnimal friction forces between the
perforator 504 and the film 150. Second, the
perforator 504 may generate a fluid path between the
contai ner 1100 and anot her ~obj ect, such as, for
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Referring again to Figure 5A, the shell 508 may be
molded from a blend, for example, E Modulus > 2000 MPa.
The sheil 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 angular
standby position, as shown in Figure 5A.

" Third, the shell 508 has a beam 564 that rests into
the sliding grooves 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
each shell 508 is snapped together, the catch and latch

568 may lock and generate a sound. The sound may provide
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552 that transformthe pinching notion of the shells
508 into a force directed onto the perforator 504.
Fifth, two cantilever beans 554 nay nate in slots 512
of the wvalve 502. The cantil ever beans 554, after
mating with the slots 512, may prevent the rotation
of the perforator 504 inside of the cylindrica

hol | ow shaft 516 of the valve 502. Mre specifically,
catches .548 at the extremties of the slots 512 may
lock with latches 556 on theZfantil ever beans 554.
The | atches 556 of the cantilever beans 554 may | ock
the perforator 504 into the standby position and the
activated position in the valve 502. The 2 tabs 549
(shown in Figure 5C) tock the perforator 504 in
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|scsnappadrtmgethebuethe thechoaking apE-he shell 508, the
reactive force may increase in the access port 500. The
reactive force in the access port 500 may provide single-
handed operation. '

The present invention may provide for a single-
handed operation and may provide audible and visible
notification when the tri-slope bevel has punctured the
film 150 to allow solution flow from the container 100.
Further, the present invention may inhibit contamination
by fully shrouding the fluid generation path to exclude

~touch and. air-borne contamination and not allowing for

the removal of the perforator or plunger from the fluid
engagement position, after engagement is achieved. Stili
further, the present invention may reduce the amount of
force needed to penetrate the film of the container.

It should be understood that wvarious 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



568 may | ock and generate a sound. - The sound nay

provi de -28- an audi ble notification that the shel

508 is |l ocked. Further, the latch and catch 568, when
snapped together, may inpede re-opening and/ or
detaching the shell 508. Fifth, the shell 508, when

cl osed together, may forma cylinder around the
activated perforator 504 in such a way that the

access port 500 is shrouded as shown in Figure 5D.

G osing the shell 508 may proxd%e an axial stroke of
the perforator 504. Detaching the shell 508 or

ot herwi se novi hg the shell 508 after the shell 508 has
been | ocked may not nove the perforator 504. A ratio '
of a pivot length may enable the access port 500 to
reduce the force required to pierce the fi]m 150 %f d. .
t hénveohiahnerand0. WHEEOMS t hEiMGBRFRGDEf theS sh@tendant
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invention may provide for a single- handed operation

~and may provide audi ble and visible notification when

the tri-slope bevel has punctured the film150 to
allow solution flow fromthe container 100. Further,
the present invention may inhibit contam nation by
fully shrouding the fluid generation path to exclude
touch and. air-borne contam nation and not allow ng
for the renoval of the perforator or plunger fromthe
fluid engagenent position, after engagenent is
achieved. Still further, the present invention may
reduce the anmount of force needed to penetrate the
filmof the container. It should be. understood that
various changes and nodifications to the presently
preferred enbodi nents
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descri bed herein will be apparent to those skilled. in
the art. Such changes and nodifications nay be nade
wi thout departing fromthe spirit and scope of the
present -29- invention and without dimnishing its
attendant advantages. It is, therefore, intended that
such changes and nodi ficabi ans be covered by the
appended clainms. 30 - Clainms: 1. A port for
eStab|IShI ng fluid flow froma container to an
“&0%i ni stration set, the port conprising: a valve
havi ng a shaft; a perforator havi ng an arm wherein the
1. perforoz_ﬂ OfF, JS "géh?gllgyn lf'l%q.% b ovtvh%o?rhaft: Qfaf to an
valvg 5 CANCI I ever protradi ng romt e valve
adm\nhese:rartztdmeseCamhd ever bemprpyievent s t he .perforator '
Li e ye, and a shell having a first
%tmv ﬁ’ac toaagﬁsl%econd part wherein the shell
engagaesfohetmalnaeflagdam Fe neRe ipetioParéprater piser ce
aXl‘éEeyC%ﬁ@ @Hg ;I{’gé"h%k V\ﬁ@r%’ﬂ,é he fl rst part Of
aches fromthe second part of the shell
af taercaflﬁéle‘p%fr faseBt BECRT&HEES ITRB et lver Wheselmfdhe
carRORLvOf KA Br-dviind N8l COPREESEAT r@3ndagkeinPrrehe
per orator wherei n the gasket provides a seal between
Va—t"ﬁé peeforator and the valve. 3. The port of dains 1
or 2 dranthgsy r'fskgg pa®e ddtRgaedpasl Orelbadfbast
part of the sh . The port of any one of Claims 1
whergis £ie t et lcéﬁﬁ??%ﬁ e V§I18Fsa%‘i11 %%é‘reéar}&% R forator
to ReeL¥echh ekl aér they FRikBeat Mferein J:Hbefpﬁﬁ 'dhf*tabﬁ
one of Clainms 1 to 4 further conp rls‘Jngg1 flan
thy foepdr fF3A6S £50HUF e SATE FePRoT ftor FnsPﬁe the
peorltR8rVed #ses the container.

2. The port of Claim 1 further comprising:

a gasket on the pe:forator 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 wvalve.

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.
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6. The port of any one of Clains 1 to 5 further
conprising: a protrusion on the valve wherein the

protrusion nmates wth the shell. 31 7. The port of
any one of Clainms 1 to 6 further conprising: a wng
on the shell wherein the shell is manipul ated by

applying force to the m&p%i _

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.



