-1-SPECIFICATIONTITLE "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 confdifier into an appropriate

administration set. More specifically, 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
containers are. made from flexible film that is folded and sealed together
along peripheral side ed§es Furthek, thel continerd thhidhlly have an

inlet and an outlet. The containers furtfiergpically have a device for
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varioystampementsimayimdmelupert and a method for establishing
flow between the container and an administration set.

The access port may establish flow of fluid from the

container into an appropriate administration set. More
specifically, a valve or base that seals to a containar
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 folded and sealed
together along peripheral side edges. Further, 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 patieﬁt.

Maintaining the sterility of the medical solution
to be administered to the patient is extremely important.
However, handling of the medical solution containear may
create risks of contamination. The risk of contamination
wmay increase in emergency situations where guick
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 example, a user may
inadvertently touch and/or -2- contaminate a sterile end surface of an inlet
or an outlet. The contamination may then be transferred to the contents
of the container. Further, containers for the administration of medical
solutions are typically flexible. Accordingly, making a sterile connection to
the flexible container for withdrawing the contents in a sterile manner may
be difficult. For example, U.S. Patent No:Re. 29,656 to Chittenden et al.
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, feprexamplet eedlesepiareing pins ds difficell. RthGL  inlet or an
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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 liguid-tight
and leakproof connection through the flexible container
using traditional medical connectors such as, for
example, needles or piercing pins is difficult.

Further, administration ports are 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 sensitive to oxygen and/or
other penetrating gases may be compromised. Purther,
pre-formed administration ports constitute potential
sites of leakage and are potential points of contaminant
ingresse.

Other means for establishing a fluid connection
between the container and an administration set ars also
known. Generally, known access ports require 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
improved inlet and outlet port to reduce the likelihood of contamination

during storage and/or use is needed. Further, a medical solution

container and access port with improved ease of handling is needed.

Further still, a solution container and an access port with a liquid tight

seal to avoid leaking, minimize touch and/or airborne contamination and
minimize permeation of oxygen and/or other gases are needed.
SUMMARY.OF, THE INYENTION. The present nvention provides a. .
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minimize touch and/or airborne contamination and minimize
permeation of oxygen and/or other gases are needed.
SUMMARY OF THE TINVENTION

The present invention provides a formed, filled,

sealed solution container with an access port and a
method for establishing a fluid connection between the
container and an administrative set. More specifically,
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.

The port may have a wvalve and a perforater. The
valve may include a peripheral sealing flange or ring
that may allow for sealing to the container. The valve
may define a cylindrical opening that may receive and
slidingly couple to a perforator or plunger. The
cylindrical opening may guide the perforator or plunger
to puncture the container and open access to the solution
contained therein. The perforator or plunger may have
a hollow shaft that includes a tri-slope bevel on the end
facing the film of the container. The tri-slope bevel
of the perforator orxr plunger Punctures and tears a

stretched film of the container below the sealing flange



to puncture the container and open access to the solution contained
therein. The perforator or plunger may have a hollow shaft that includes a
tri-slope bevel on the end facing the film of the container. The tri-slope
bevel of the perforator or plunger punctures and tears a stretched film of
the container below the sealing flange -4- of the valve. The present
invention may provide single-handed operation and may provide audible
and visible notification when the tri-slope"ﬁé‘vel has punctured the film to
allow solution flow. Further, the present invention may fully shroud the
fluid generation path to exclude touch and air-borne contamination. The
present invention may further reduce the amount of force needed to
penetrate the film of the container. Further, the perforator or plunger of
the pieseheinvehwen may not be removed from the fluid engagement,
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IS to penetrate the film of the container, Further, the
perforator or plunger of the présent invention may not
be removed from the fluid engagement. position, after
engagement is achieved.

To this end, in an embodiment of the present
invention, a container is provided. The container has
a film, a port and a tab. The film is folded to define
sides and the sides are sealed to define an interior.
The port defines an outlet through which fluid
communication with the interior is established. - The tab
is attached to the port and the tab identifies
establishment of fluid communication with the interior.

In another embodiment, the tab of the container is
detached from the port after fluid communication is
established. '

In another embodiment, the container further has a
perforator attached to the port wherein the tab is
attached to the perforator and attached to the port and
further wherein the tab is detached from the perforator
after the fluid communication is establighed.

In another embodiment, the container further has a
shell having a first part attached to a second part
defining the tab wherein detachment of the first part
from the second part identifies establishment of the
fluid communication.



attached to the perforator and attached to the port and further wherein the
tab is detached from the perforator after the fluid communication is
established. In another embodiment, the container further has a shell
having a first part attached to a second part defining the tab wherein
detachment of the first part from the second part identifies establishment
of the fluid communication. -5- In another embodiment, the container
further has a cock attached to the port wheyein the tab is attached to the
cock and further wherein the tab is removed from the cock before the fluid
communication is established. In another embodiment, identification of the
establishment of fluid communication by the tab produces an audible
notification. In another embodiment, the container further has a line

having a first end and & secand end wherain the. st endis aiached oy,
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line having a first end and a second end wherein the
first end is attached to the port.

Moreover, in ancther embodiment of the present
invention, a port for establishing fluid flow from a
contalner to an administration set is provided. The port
has a2 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 plungex
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 embodiment, the port further has a knob
associated with the plunger wherein the knobh guides the
plunger in the wvalve and further wherein the knob
prevents rotation of the plunger.



cock is locked. In another embodiment, the port further has a gasket on

the plunger. In another embodiment, the port further has a removable tab

on the cock wherein the tab impedes rotation of the cock. In another

embodiment, the port further has a knob associated with the plunger

wherein the knob guides the plunger in the valve and further wherein the

knob prevents rotation of the plunger. -6- In another embodiment, the port

further has a peripheral foot section integrélty formed with the valve

wherein the peripheral foot section is sealed to the container. Moreover,

in another embodiment of the present invention, a method for establishing

flow between a container and an administration set is provided. The

method comprises the steps of: providing a port having a valve,, cock and
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a tabedthe cookprises the steps of: providing a port having

a valve, cock and plunger wherein the valve has an
interior for housing the cock and the plunger; attaching
the port to the container; sealing the valve of the port
to the container; rotating the cock so that the cock
applies a force on the plunger; 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 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 compriges
the step of embedding the plunger into the container.

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

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

having a shaft, a perforator having an arm wherein the



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 step of locking the cock into the valve. In
another embodiment of the present inventipn, 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 -7-
perforator is axially guided by the shaft of the valve, a cantilever beam
protruding from the valve and a shell. The cantilever beam prevents the

perforatgr from exiting the valve. The shell has a first part attached to a
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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
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



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 valve has an interior and the- $erforator 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 -8- rotation of the shell; piercing the
bag with the perforator; locking the perforator in a position; and
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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 wvalve
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 latch and the catch locks the
perforator.

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

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

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 wvalve.

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



The mating of the latch and the catch locks the perforator. In an
embodiment, the mating of the latch and the catch produces a sound. In
an embodiment, the port further has a line attached to the shaft of the
valve. In an embodiment, the perforator 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 containeg.and an administration set is
provided. The method comprises the steps of: providing a port having a
gasket, a valve and a perforator wherein the valve has an interior and
further wherein the perforator is in the interior of the valve; sealing the
valve of the port to -9- the container; applying pressure to the perforator
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In another embodiment, the method further comprises
the step of attaching a line to the wvalve

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 aﬁ
administration 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 rotation
of the first wing and the sgecond 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 1locking the
perforator.

In another embodiment of the present invention, a
method for esgtablishing flow between a container with a
port and an administration set is provided. The method



administration set is provided. The port has a valve defining a shaft, a
perforator in the shaft of the valve, a first wing and a second wing, a latch

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

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

second wing are diametrically opposed and attached to the valve.

Further, the first wing and the second 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
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In another embodiment, the method further comprises
the step of locking the perforator to the valve.

It is, therefore, an advantage of the present
invention to provide a formed, filled, sealed solution
container, port and method for establishing flow between
the container and an administrative set that may be
operated with a single hand.

Another advantage of the present invention is to
provide a formed, £illed, sealed solution container, port
and method for establishing flow between the container
and an administrative set that produces an audible
notification when the access port is fully engaged.

Yet another advantage of the present invention is
to provide a formed, filled, sealed sclution container,
port and method for establishing flow between the
container and an administrative set that provides a
visible notification when the access port is fully
engaged.

A further advantage of the present inventicon is to
provide a formed, filled, sealed solution container, port
and method for establishing flow between the container
and an administrative set wherein the access port
excludes touch and air-borne contaminants.

A still further advantage of the present invention



container, port and method for establishing flow between the container
and an administrative set that may be operated with a single hand.
Another advantage of the present invention is to provide a formed, filled,
sealed solution container, port and method for establishing flow between
the container and an administrative set that produces an audible
notification when the access port is fully engaged. Yet another advantage
of the present invention is to provide a farmed, filled, sealed solution
container, port and method for establishing flow between the container
and an administrative set that provides a visible notification when the
access port is fully engaged. A further advantage of the present invention
is to provide a formed, filled, sealed solution container, port and method
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and method for establishing flow between the container
and an administrative set wherein the access port reduces
the force required to access the container.

Yet another advantage of the present invention is
to provide a Fformed, filled, sealed solution container,
port and method for establishing flow between the
container and an administrative set wherein a perforator
may not be withdrawn from the container.

A further advantage of the present invention isg to
provide a formed, filled, sealed solution container, port
and method for establishing flow between the container
and an administrative set wherein the access port reduces
the forces regquired to penetrate the container. _

A still further advantage of the present invention
iz to provide a formed, filled; sealed solution
container, port and method for establishing flow between
the container and an administrative set wherein the
access port allows for a choice of different raw
materials for the perforator and the valve.

Additional features and advantages of the present
invention are described in, and will be apparent from,
the detailed description of the presently preferred
embodiments and from the drawings,

BRIEYF DESCRIPTION OF THE DRAWINGS

Figure 1 dllustrates a perspective view of a




Yet another advantage of the present invention is to provide a formed,
filled, sealed solution container, port and method for establishing flow
between the container and an administrative set wherein a perforator
may not be withdrawn from the container. A further advantage of the
present invention is to provide a formed, filled, sealed solution container,
port and method for establishing flow between the container and an
administrative set wherein the access pottZeduces the forces required to
penetrate the container. A still further advantage of the present invention
is to provide a formed, filled, sealed solution container, port and method
for establishing flow between the container and an administrative set .
wherein the access port allows for a choice of different raw materials for
thepeffosatos and ik vale . Ldsitionaptepturas ant adwisagesatther the

pregent. inventign gre described in, and will be apparent from, the
detailed description of the :gresently preferred embodiments and from the
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of anfaceess peddaan pmbodimant shthepissehhdaventd. the present
invention. _

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

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

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

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

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

Figure 3D illustrates a perspective view of a
perforator and a valve of an access port in an embodiment
of the presgent 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 persgpective view of a shell
of an access port in an embodiment of the present
invention.

Figure 3G illustrates a perspective view of a shell



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

the dyesgyt inyextion. Fgyie 3E Jlusijates gerppegiive view pha shel ...
of an‘access port in an émbodiment of the present invention. Figtre e
illustrateds Htspective view of a shell -13- of an access port in an .
embodimeRi giittee pHesENt untentions Fgure3sbilostiatesvd perspeciivehel 1

view,ef ashel, of anaceess-portin anemhoditrepiofithediesenl  present
invention. Figure 4A illustrates a perspective view of a perforator anéJ a

valveDf Eh acless port in an embodiment

Figure 4A illustrates a perspective view o0of a
perforateor 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.

Pigure 4C illustrates a pergpective view of an
access port in an embodiment of the present invention.

Figure 5A illustrates a front view of an access port
in an embodiment of the present invention.

Figure 5B illustrates a pergpective 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 invention.
DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

The present invention generally relates to a
container with an access port and a wmethod 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 withdraw the solution to the administrative set.



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 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 & éross-sectional view of a
perforator and an O-ring of an access port in an embodiment of the
present invention. Figure 5D illustrates a perspective view of an access
port in an embodiment of the present invention. DETAILED
DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS
The presemé fleveniian generakdy rhatedtawd nortaberwithab Hoeesafertal s
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be flledwith a meadicale1ex™. The container 100 may include
solutions, such as, for example, a peritoneal dialysis
solution. The container 100 may have an input 120 for
receiving- an additive. The input 120 may have an
injection site protected by a plastic cap.

The container 100 may further have an output 130 for
providing the medical solution to a patient. The output
130 may have a liner constructed from an elastomeric
material, such as, for example, f£ilm 150, interposed
between an end surface of the output 130 and an access
port 1606. 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 accegg 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 ambodiment of the

present invention, the access port 200 may’have a valive



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, ClearflexTM. The container 100 may
include solutions, such as, for example, a peritoneal dialysis solution. -
The container 100 may have an input 120 for receiving an additive. The
input 120 may have an injection site protected by a plastic cap. The
container 100 may further have an outputil30 for providing the medical
solution to a patient. The output 130 may have a liner constructed from
an elastomeric material, such as, for example, film 150, interposed
between an end surface of the output 130 and an access port 160. The
film 150, of the output 130 may be engaged by the access port 160 to

establish a fluid cannection between the ss port 160 and the
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may have a valve -15- 202,"a coc , a plunger , and a gasket 208.

The TREAGEFIDEYT thd8cE8sK AP 200PRYshERFSA atdtendby REeioR06 to

lower and/or to pierce the container 100.

Referring to Figure 2C, the valve 202 may be molded
from, for example, a blend that ensures a number of
different functions, such as, for example, an E modulus
of approximately 900 MPa. The 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 sclution 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 21i2. On an internal side of the
valve 202, internal catches 205 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 pogition.

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



Referring to Figure 2B, 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 molded from, for example,
a blend that ensures a number of differert§anctions, such as, for
example, an E modulus of approximately 900 MPa. The valve 202 may
be surrounded by a peripheral foot section 210 that may be sonically
sealed onto the film 150 of the solution container 100. The foot section
210 may prevent leakage of the medical solution from the container 100.
The ivdlve 202 taay, provide atydindripak hausng242 haviag $wbstantially
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position is -16- illustrated, i.e. the cock 202 is in a substantially usus

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



vertical 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
locked. Referring to Figure 2E, the plunger 206 may be molded from a
blend including, for example, an E modulus greater than 1500 MPa. The
plunger 206 may provide at least three fyngtjons. First, the plunger 206
may puncture the film 150 of the container 100 and may open an access
to the solution. A tip 216 of the plunger 206 may be designed to puncture
and/or to tear the film 150 located below the peripheral foot section 210 of
the valve 202. More specifically, the plunger 206 may be shaped from a
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The spiatontextetgl 1000 MPa. The cock 204 may provide an
exhaust of the valve 202 allowing fluid to be emptied
from the wvalve 202. On a path 223 of the cock 204, a
tearaway  tamper proof tab 211 may impede any
unintentional movement of the cock 204 to impede
unintentional agtivation 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
gstandby position. The tamper proof tab 211 wmay be
constructed from the same material as the cock 204. The
tamper proof tab 211 may be removably attached to the
cock 204. Incisions 213 between the running path 223 of
the cock 204 and the tamper proof tab 211 may provide for
removal of the tamper proof tab 211 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, 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



-17- beam 222 and the 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 standby or an activated position.
Referring to Figure 2D, the cock 204 may be molded from a blend, such
as, for example, E modulus at approximatély 1000 MPa. The cock 204
may provide an exhaust of the valve 202 allowing fluid to be emptied

from the valve 202. On a path 223 of the cock 204, a tearaway tamper
proof tab 211 may impede any unintentional movement of the cock 204 to
impede unintentional activation of the access port 200. The tamper proof
tab 2thimeynimpaderatatiprof this eark 204 -edoek the plungei2arof inger
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entering a sterile fluid path. The snapping catch 230
may allow an assembly of the cock 204 into the valve 202
without affecting the relative degree of rotation of the
cock 204.

The access port 200 is assembled after the valve
202, the plunger 206, the gasket 208 and the cock 204 may
be connected. 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 wvalve 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



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 rotation of the lever 226 from a
substantially horizontal position to a substantially vertical position as
shown in Figure 2B. Fourth, the cock 204 gnay have a gasket groove 228
and a snapping catch 230. The gasket 208 may have a ring shape. The
gasket 208 may ensure the liquid-tightness of the assembly and may
prevent contaminants from entering a sterile fluid path. The snapping
catch 230 may allow an assembly of the cock 204 into the valve 202
without affecting the relative degree of rotation of the cock 204. The
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First, the wvalve 302 wmay have an ability to seal the
access port 300 onto the film 150 of the container 100.
The wvalve 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. 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 valwve 302,

Referring to Figure 3C, the two cantilever beams
314a and 314b, in an open position as shown, may holid 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 tc receive arms 320a and 320b
of the perforator 306. The arms 320a and 320b are shown
in Figures 3C, 3D and 3E. The sliots 318a and 318b may
prevent rotation of the perforator 306 in the wvalve 302.
Fifth, the valve 302 may have threads 319 to guide and/or
mate with the threaded shell 304. Finally, as shown in



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. The perforator 306 of the access port
300 is shown in a standby position. Each of the four different parts of the
access port 300 will be discussed in furtiagr-detail. Referring to Figure 3B,
the valve 302 may be molded from, for example, a blend of E modulus
with approximately 900 MPa that provides six functions. First, the valve
302 may have an ability to seal the access port 300 onto the film 150 of
the container 100. The valve 302 may be surrounded by a peripheral foot
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perforator 306 in a standby position. Fourth the valve 302 may allow for a
peﬁ@ﬁﬁgﬁguﬁﬁﬂf%y§%ﬁ1q%ﬁ?@%ﬁy blend E modulus greater than
1500 MPa. The perforator 306 may have at least five

functions. First, the perforator 306 may puncture the
£ilm 150 of the container 100 and may establish access
to solution in the containexr 100. A tip 323 of the
perforator 306 may have a tri-slope bevel 324. The tri-
slépe bevel 324 may puncture and/or may tear the £ilm 150
under the peripheral foot section 326 of the valve 302.
Further, the tri-siope 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 206 may be
hollow. After piercing the £ilm 150, the perforator 306
may generate the fluid path from the container 100 to the
administration line 140.

Third, the perforator 306 may have axiél and
external beams, or cantilever beams, or the armg 220a 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



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 -20- Figure
3C, the perforator 306 may have two tabs 321 located that secure the
assembly in an activated position. The twg;tabs 322 on the valve 302
impede the rotation of the threaded shell 304 (see Figure 3A) either in
the stand-by position or during the translation of the perforator 306 to an
activated position, as shown in Figure 3D. Referring to Figure 3E, the
perforator 306 may be molded from, for example, a blend E modulus
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periph oot section 326 of the valve 302. Further, the tri-slope bevel
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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 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 wupper 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 gections
344. Broken sections 344 may provide the evidence of
tampering. The breakable sections 344 may remain
attached to the access port 300 after the crown 345 is



Third, the perforator 306 may have axial and external beams, or

cantilever beams, or the arms 320a and 320b that lock into slots 318a

and 318b of the valve 302 and may impede any rotation of the perforator
306 during activation. Fourth, the perforator 306 may have a gasket

groove 327, the gasket 308 and a guiding flange 328. The gasket groove
327 and the guiding flange 328, in conjunction with the cylindrical hollow
shaft 312 in the -21- valve 302, may guaity the axial guiding and the

liquid- tightness of the assembly. Fifth, the perforator 306 may have a

snap 340 that may mate the threaded shell 304 with the valve 302 in an

axial position that is substantially fixed but may allow for a rotational

degree of freedom. Further, the gasket 308 may ensure the
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container 100. After the perforator 306 plerces the

container 100, the access port 300 may be locked in an
activated position, and withdrawal of the perforator 306
may not be possible.

The threaded shell 304 may lock onté the valve 302
such that votation of the threaded shell 304 way 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 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 wvalve 402 may be molded from, fof
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 filwm 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



crown 345 may provide evidence of tampering. More specifically, in the
standby position, as shown in Figure 3A, the crown 345 of the threaded
shell 304 is located on the upper surface of the valve 302 and may be
connected to the main body of the threaded shell 304 by breakable
sections 344. Initiation of a screwing motion on the threaded shell 304
may tear the breakable sections 344. Broken sections 344 may provide
the evidence of tampering. The breakablg-sections 344 may remain
attached to the access port 300 after the crown 345 is -22- detached from
the threaded shell 304. Accordingly, rotating the threaded shell 304
clockwise may tear the breakable sections 344 thereby detaching the
protective crown 345. Rotating the threaded shell 304 may engage the
valve 302 and the_perforator 306. After detaching the protective crown
345,%5%&?5‘%1396)8fthe perforator 306 may be provided. The axial
stroke of théeparfatatdtmaydonrce 408 peaforatbt @6:teipidrepudnting of the

becqiae embeddedigshe containg k0. Afier the peHarator-306,nieHes: cal
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activatibalof ithle actbss peit3adby  position and the activated
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 rﬁay 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 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 wvalve 402, may

provide axial guidance and liguid-tightness of the access



Referring now to Figure 4A, in another embodiment of the present
invention, an access port 400 is generally illustrated. The access port 400
may be constructed from three pieces, namely, a valve 402, a perforator
404, and a gasket 406. The valve 402 may be molded from, for example,
a blend E modulus around 900 Mpa. Further, the valve 402 may ensure
at least five different functions. First, the valve 402 may have an ability to
seal the access port 400 onto the film 15Q #f-the container 100. The
valve 402 may have a peripheral section 408 with a thickness 409 and
may allow sonic sealing of the peripheral section 408 onto the film 150 of
the solution -23- container 100. Second, the valve 402 may allow axial
guiding of the perforator 404. The valve 402 may have a cylindrical
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The flng zid 420 may concentrate forces that ma;?g app%g% aro‘t’%{: the
the 703 latches 416 designed on the valve 402. Rotation

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

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



The perforator 404 may be molded from, for example, a blend E modulus
greater than 1500 MPa and may provide at least six functions. First, the
perforator 404 may puncture the film 150 of the container 100 to provide
access to the solution in the container 100. A tip 421 of the perforator 404
may have a tri-slope bevel 422. The tri-slope bevel 422 may be designed
to puncture and tear the film 150 beneath the peripheral foot section 408
of the valve 402 with minimal friction forggg._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 liquid-tightness of the access -24- port 400. Third, the

perforator 404 may include a blunt, hollow shaft 430 from the tip 421
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and an activated position as sh OWﬂ in Figures 4 respectiv

In thiet ARG POsition & GEESS BSH%&?&We%cE@&‘%EH%%d from
armmmmmnpexmmdﬁnabwmlve 502, a perforator 504,
a gasket 506, and a shell 508. The perforator 504 of the

access port 500 1s 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 f£ilm 150
of the container 100 as shown in Figure 5D. The valve
502 may be surrounded by a peripheral foot section 510
having a thicknesg 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
shown in Figures SA 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 wvalve 502 may have two articulations 540



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 ensi#é-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"

perforator 404. After the perforator 404 is activated, the perforator 404

may be embedded into the valve 402 so that the perforator 404 may be
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the film 150 under the peripheral foot section 510 of the
valve 502. The tri-slope bevel 520 of the tip 518 may
generate minimal friction forces between the perforator
504 and the f£ilm 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 and has a shaft 522 that may be
bonded to the administration line 140. Third, the

perforator 504 may have a gasket groove 526, a gasket
506 and a guiding flange 528, which, in conjunction with
the cylindrical hollow shaft 516 in the valve 502, may
guarantee the axial guiding and the ligquid-tightness
between the perforator 504 and the valve 502. Further,
the gasket 506 may ensure the liquid tightness between
the perforator 504 and the valve 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



of the container 100 as shown in Figure 5D. The valve 502 may be
surrounded by a peripheral foot section 510 having a thickness 511 for
sonic sealing of the access port 500 onto the film 150 of the container

100. Second, the valve 502 may axially guide the 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 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 valve 502 may
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standby position and the activated position in the valve
502. The 2 tabs 549 (shown in Figure 5C) lock the
perforator 504 in stand-by position before use.

Referring again to Figure 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 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 Pigure 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 foxrce
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



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 and has a shaft 522 that may be bonded to the
administration line 140. Third, the perforator 504 may have a gasket
groove 526, a gasket 506 and a guiding-ffenge 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. Further, the gasket 506 may ensure the liquid tightness
between the perforator 504 and the valve 502 and may prevent

containanis P gledieg e 1uid peihyfromyhe gontanes dgOfothe, oy
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valvetherwise moving the shell 508 after the shell 508 has
been locked may not move the perforator 504. A ratio of
a pivot length may enable the access port 500 to reduce
the force required to pierce the film 150 of the
container 100. Due to the locking of the shell 508, the
reactive force may increase in the access port 500. The
reactive force in the access port 500 may provide single-
handed operation.

The present invention may provide for a single-
handed operation and may provide audible and visible
notification when the tri-slope bevel has punctured the
film 150 to allow solution flow from the container 100.
Further, the present invention may inhibit contamination
by fully shrouding the fluid generation path to exclude
touch and air-borne contamination and not allowing for
the removal of the perforator or plunger from the f£luid
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



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 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 tg 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 trans|ation m tion. More specifically, a tip 566 of the
bearP S MR slidé o tHE §I grog\}é%%’éf f?;% Qésu 55y tendant
FourHvaiiiehaad da:’ech%stén%rm‘éorcj@d msfb@@uﬁ@%h‘élll%o&ap@ didtanges
end 518 aidhe shel 08nWhen eachshall BY8 imsnagneshivgatherathes .
catch and latch 568 may lock and generate a sound. The sound may
provide -28- an audible notification that the shell 508 is locked. Further,
the latch and catch 568, when snapped together, may impede re-opening
and/or detaching the shell 508. Fifth, the shell 508, when closed together,
may form a cylinder around the activated perforator 504 in such a way
that the access port 500 is shrouded as shown in Figure 5D. Closing the
shell 508 may provide an axial stroke of the perforator 504. Detaching the
shell 508 or



otherwise moving the shell 508 after the shell 508 has been locked may
not move the perforator 504. A ratio of a pivot length may enable the
access port 500 to reduce the force required to pierce the film 150 of the
container 100. Due to the locking of the shell 508, the reactive force may
increase in the access port 500. ThesYeactive force in the access port 500
may provide single- handed operation. The present invention may provide
Clfptessingle- 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 10Q. Further, the present invention may

Linhibft dStEMIRALST By iR SRfbuUdiRg thé el beMRraiGR patnte” t© an
adapclide reovicimand wir-bbeme contarmiration agd not allowing for the

remayal of the perforator arplenger from the fluid engagement position,
after engagement is achieved. Still further, the present invention may
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vadve withaut diminishing its attendant advantages. It is, therefore, intended

that such,changes and nedifications.be, cougtieg,oy dng appended,claime.
- 30 - Claims: 1. A port for establishing fluid flow from a container to an
wq%ﬁﬁﬁﬂsﬁgﬁoﬁQﬁ&}ﬂﬁpﬁéﬁqﬁnﬁbﬁswﬁﬁve 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 pierces the container.

Z. The port of Claim 1 further comprising:
a gasket on the perforator wherelin 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 cne of Claims 1 to 3 further comprising:

slots on the valve to receive the amm of the perforator.

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

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

6. The pert of any one of Claims 1 to 5 further comprising:
a protrusion on the valve wherein the protrusion mates

with the shell.



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 valvezdnd forces the perforator to pierce
the container and further wherein the first part of the shell detaches from

7 .the sécandopdrt of the sheti<after thie: persfdrator giefces tirercontainéri2ig :
The port of Claim:4}, further eomprising: a,0asket on the perforater whergin
the gasket provides a_seal between the perforator and the valve. 3. The

25N OTCIAIhE S 6P 2 FORNEF ®mprising: a finger pad on the first part of
the shell. 4. The port of any one of Claims 1 to 3 further comprising: slots
on the valve to receive the arm of the perforator. 5. The port of any one of
Claims 1 to 4 further comprising: a flange on the perforator to guide the
perforator in the shaft of the valve. 6. The port of any one of Claims 1 to 5
further comprising: a protrusion on the valve wherein the protrusion
mates with the shell. - 31 7. The port of any one of Claims 1 to 6 further
comprising: a wing on the shell wherein the shell is manipulated by
applying force to the wing.



