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IMPLANTABLE PORT WITH A PIVOTABLY COUPLED STEM
Related Application

The present invention claim priority to U.S. Provisional Patent Application No.
61/255,132, filed on October 27, 2009. The disclosure of which is incorporated herein by

reference in its entirety in this application,

Field of the Invention

The present invention relates to an implantable port. In particular, the present

invention relates to an implantable port that includes a pivotably coupled stem.

Background of the Invention
Vascular access devices such as subcutaneous implantable ports are often implanted

in a patient to provide access to a major vein for a period of months or years so that blood can
be repeatedly drawn or so that medication and nutrients can be injected into the patient’s
bloodstream on a regular basis. Subcutaneous implantable ports, which are also sometimes
referred to as subcutaneous access ports, may be used for giving chemotherapy, providing
blood transfusions, taking blood samples, delivering intravenous (IV) fluids, providing TV
medicines, and the like. Known ports have an attached catheter which is typically a soft tube
that is implanted into a patient’s blood vessel.

After providing a local anesthetic or some other numbing medicine, at least two
incisions are made. The distal end of the catheter of the known subcutaneous implantable
port is inserted through a peel-apart vascular sheath and guided to desirable location of the
vasculature. The proximal end of the catheter is tunneled under the skin between the two
incisions. The subcutaneous implantable port is attached to the proximal end of the catheter
by a locking collar and placed in a space created under the skin often referred to as a
subcutaneous port pocket. The implantable port with the catheter properly connected can be
sutured in the subcutaneous port pocket.

However, during removal of the peel-apart sheath or during final positioning of the

port within the subcutaneous pocket with the catheter attached, the catheter can become
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kinked. The peel-apart sheath usage exposes the patient to the risks of bleeding and air
embolism.
Thus, there is a need in the art for an implantable port that avoids, at least, the risks

associated with kinking of the catheter and using the peel-apart sheath.

Summary of the Invention
Accordingly, one aspect of the invention may provide an implantable port. The

implantable port includes a body with a reservoir in the body, a tunnel extending from the
reservoir to an outer surface of the body, a pivoting coupling connected to the body near the
tunnel on the outer surface, and a stem connected to the pivoting coupling.

In one embodiment of the present invention, the stem further comprises a tubular
member. In another embodiment of the present invention, the stem further comprises a
tapered end disposed at one end of the tubular member. In a further embodiment of the
present invention, the stem further comprises a collar disposed in a middle portion of the
tubular member.

In another embediment of the present invention, the stem further comprises a catheter
coupling mated to one end of the tubular member. In a further embodiment of the present
invention, the stem further comprises a hood spaced apart from the tubular member and
extending substantially over one end of the tubular member.

In another embodiment of the present invention, the tunnel further comprises a fluid
seal. In a further embodiment of the present invention, the tunnel further comprises a fluid
seal retainer.

Another aspect of the invention may provide an implantable port, which includes a
body with a reservoir in the body, a tunnel extending from the reservoir to an outer surface of
the body, a pivoting coupling connected to the body near the tunnel on the outer surface, and
a stem connected to the pivoting coupling. The pivoting coupling includes at least one arm
that extends from the body near the tunnel and an aperture in the arm. The stem includes a

protrusion on the stem that is received in the aperture.
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Yet another aspect of the invention may provide an implantable port, which includes a
body with a reservoir in the body, a tunnel extending from the reservoir to an outer surface of
the body, a pivoting coupling connected to the body near the tunnel on the outer surface, and
a stem connected to the pivoting coupling. The stem includes a tubular member, a tapered
end at one end of the tubular member, a collar in a middle portion of the tubular member, a
catheter coupling mated to another end of the tubular member, and a hood spaced apart from
the tubular member and extending substantially over tapered end.

In one embodiment of the present invention, the pivoting coupling further comprises
at least one arm that extends from the body near the tunnel, an aperture disposed in the at

least one arm, and a protrusion disposed on the stem that is received in the aperture.

One aspect of the invention may provide an implantable port comprising a body with
at least one reservoir within the body, a tunnel extending from the at least one reservoir to an
outer surface of the body, a pivoting coupling coupled to the body near the tunnel on the
outer surface, and a stem coupled to the pivoting coupling, wherein the pivot coupling allows
the stem to move laterally toward or away from the body between a first position and a
second position, and pivotally in relation to the body.

In one embodiment of the present invention, the stem further comprising a tubular
member, wherein the tubular member is configured to engage the tunnel.

In another embodiment of the present invention, the tunnel further comprises a fluid
scal, forming a fluid tight connection between the tunnel and tubular member when the stem
is in the first position.

In a further embodiment of the present invention, the fluid seal comprising an O-ring
deposited at one end of the tunnel close to the outer surface, wherein the tubular member is
configured to enter through the O-ring and partially into the tunnel when the stem is in the
first position.

In another embodiment of the present invention, the implantable port further

comprises a securement mechanism for securing the stem in the first position.
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In another embodiment of the present invention, the pivoting coupling further
comprising at least one arm that extends from the body near the tunnel, wherein the at least
one arm supports the stem and allowing the stem to move laterally and pivot in relative to the
body.

In another embodiment of the present invention, the pivoting coupling further
comprises a grove extending partially though a length of the at least one arm, and at least one
protrusion on an exterior surface of the stem.

In another embodiment of the present invention, the pivoting coupling further
comprises a grove extending partially though a length of the stem, and at least one protrusion
on an ¢xterior surface of the at least one arm.

In another embodiment of the present invention, the body comprises one reservoir.

In another embodiment of the present invention, the body comprises two reservoirs.

In another embodiment of the present invention, the port comprises two tunnels.

In another embodiment of the present invention, the stem further comprising two
tubular members, wherein each of the tubular members is configured to engage one tunnel.

In another embodiment of the present invention, each of the tunnels further comprises
a fluid seal, forming a fluid tight connection between one tunnel and one tubular member
when the stem is in the first position.

In another embodiment of the present invention, the fluid seal comprising an O-ring
deposited at one end of the tunnel close to the outer surface, wherein one tubular member is
configured to enter through the O-ring and partially into one tunnel when the stem is in the
first position.

In another embodiment of the present invention, the port comprising one stem,

In another embodiment of the present invention, the stem comprising two prongs,
wherein each of the prongs is in fluid communication with a tubular member and a tunnel.

In another embodiment of the present invention, the two prongs are configured to
receive a dual lumen catheter.

In another embodiment of the present invention, the port comprising two stems that
may be pivoted or laterally moved independent of each other.

4
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In another embodiment of the present invention, each of the stems is in fluid
communication with a tunnel through a tubular member,

In another embodiment of the present invention, each of the stems is configured to
receive a catheter.

In another embodiment of the present invention, the stem comprises a tubular
member, a tapered end disposed at one end of the tubular member; a collar disposed in a
middle portion of the tubular member and a hood spaced apart from the tubular member and
extending substantially over tapered end.

Other objects, advantages and salient features of the invention will become apparent
from the following detailed description, which, taken in conjunction with the annexed

drawings, discloses a preferred embodiment of the present invention.

Brief Description of the Drawings

A more complete appreciation of the invention and many of the attendant advantages
thereof will be readily obtained as the same becomes better understood by reference to the
following detailed description when considered in connection with the accompanying
drawings, wherein:

FIG. 1 is a perspective view of an implantable port with a pivotably coupled stem in a
first position in accordance with an embodiment of the invention (for simplicity, only the
reservoir of the implantable port body and the pivotably coupled stem is shown);

FIG. 2 is an overhead plan view of the implantable port shown in FIG. 1;

FIG. 3 is an underside plan view of the implantable port shown in FIG. 1;

FIG. 4 is a front elevational view of the implantable port shown in FIG. 1;

FIG. § is a rear elevational view of the implantable port shown in FIG. 1;

FIG. 6 is a side elevational view of the implantable port shown in FIG. 1;

FIG. 7 is an opposite side elevational view of the implantable port shown in FIG. 1;

FIG. 8 is a partial sectional view of the implantable port shown in FIG. 1;

FIG. 9 is a partial sectional view of the implantable port in a second position;
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FIG. 10 is a perspective view of an implantable port with a pivotably coupled stem in
a first position in accordance with a second embodiment of the invention, showing the
pivotable stem in the closed position;

FIG. 11 is a perspective view of the implantable port of FIG. 10, showing the
pivotable stem in the extended position;

FIG. 12 is a perspective view of the implantable port of FIG. 10, showing the
pivotable stem in the open position;

FIG. 13 is a cross section view of the implantable port of FIG. 10, showing the
pivotable stem in the closed position;

FIG. 14 is a cross section view of the implantable port of FIG. 10, showing the
pivotable stem in the extended position;

FIG. 15 is a perspective view of an implantable port with a pivotably coupled stem in
a first position in accordance with a third embodiment of the invention, showing a first
pivotable stem in the extended position, and an exploded view of a second pivotable stem in
the opened position;

FIG. 16 is a cross section view of the implantable port of FIG. 15 in a plane along the
longitudinal axis of the first pivotable stem perpendicular to the base of the implantable port;
and

FIG. 17 is a cross section view of the implantable port of FIG. 15 in a plane parallel to
the base of the implantable port.

Detailed Description of the Invention

The advantages of the present invention will be apparent to those skilled in the art
from the following specification. Accordingly, it will be recognized by those skilled in the
art that changes or modifications may be made to the below described embodiments without
departing from the broad inventive concepts of the invention. It should therefore be
understood that this invention is not limited to the particular embodiments described herein,

but is intended to include all changes and modifications that are within the scope and spirit of
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the invention. The words "proximal" and "distal" refer to directions away from and closer to
the insertion tip, respectively, of a catheter of the present invention.

Referring to FIGS. 1-9, the present invention provides an implantable port 100 that
includes a pivotably coupled stem 102. The stem 102 is pivotably coupled at one end to a
body 104 of the port 100, and at the opposite end, the sterm 102 is adapted to be mated to a
catheter (not shown). The stem 102 can be selectively placed in a first position wherein the
stem 102 is not coupled to the body 104 of the port 100, as shown in FIGS. 1-8 or in a second
position wherein the stem 102 is coupled to the body 104 of the port 100, as shown in FIG. 9.
In the first position, a guide wire can be inserted into the stem 102 to unkink a catheter mated
to the stem 102. Also, the port 100 can avoid the use of a sheath by placing over a guide
wite. Thus, the port 100 avoids, at least, the risks associated with kinking of the catheter and
the vascular sheath,

The body 104 can have one or more hollows within the body 104. At least one of the
hollows provides a reservoir 106 to receive fluid, such as IV fluids, IV medicines, blood, or
some other such fluid. The implantable port 100 can also have a septum 108 (not shown) that
extends from an outer surface of the body 104 to the reservoir 106. The septum 108 allows
an appropriate needle, such as a Huber needle, to access the reservoir 106, thus the septum
108 can be self-sealing after the needle is removed and can be punctured repeatedly before
substantially weakening. The body 104 may have a tunnel 110 that provides a pathway
between the reservoir 106 and an outer surface of the body 104. The tunnel 110 may be flush
with a surface of the body 104 or may protrude away from the body 104, as shown in the
figures.

In the exemplary embodiment shown in FIGS. 1-9, the body 104 has a generally
cylindrical-like shape with a single reservoir 106. However, the body 104 can have any
suitable shape including, but not limited to, substantially spherical, conical, ovoidal,
combinations of the aforementioned, or some other shape that provides at least one hollow
within the body 104. Also, the single body 104 or the single reservoir 106 shown is not
meant to be limiting to the invention. In other embodiments, more than one reservoir 106 can

be disposed in the body 104. In other embodiments, the implantable port 100 can have more
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than one body 104, and more than one reservoir can be disposed in each of the bodies. The
exact number of bodies 104 and reservoirs 106 is determined by, for example, the purpose of
the implantable port 100. In the depicted embodiment, the tunnel 110 has a substantially
circular cross-section, but in other embodiments, the tunnel 110 can have any other suitable
cross-sectional shape, such as elliptical, triangular, square, trapezoidal, polygonal,
combinations of the aforementioned, or some other suitable shape.

The body 104 can be made from plastic such as biocompatible, medical grade
polymers such as pelysulfone, metal such as titamium, alloys such as stainless steel, rubber,
synthetic rubber, glass, ceramic, combinations of the aforementioned, or some other suitable
material. The body 104 can be made from a single material, a single material with one or
more coatings of another material, or a single material with at least one plating of another
material. The body 104 can be substantially rigid such that the reservoir 106 generally retains
its shape and can resist penetration by a needle, such as the type generally used to access an
implantable port (e.g., Huber needle). The septum 108 is made from a self-sealing material,
such as silicone rubber, that can be punctured many times before weakening significantly.

The stem 102 mates with the catheter and is pivotably coupled to the body 104 such
that the stem 102 selectively provides a pathway for fluid or some other matter between the
catheter and the body 104. The stem 102 includes, at least, a tubular member 112. The
tubular member 112 provides a pathway for fluid or some other matter between the catheter
and the tunnel 110 that leads to the reservoir 106. Thus, the tubular member 112 may have a
tapered end 114 at an end that engages the tunnel 110 to minimize stubbing between an end
of the tubular member 112 and the surface around the tunnel 110. The stem 102 can also
include a catheter coupling 116 that couples to one end of the tubular member 112, The
catheter coupling 116 is adapted to couple the catheter to one end of the tubular member 112.
The catheter coupling 116 can have a surface that is ridged or knurled so that the catheter
coupling 116 can better mate to the catheter or the tubular member 112,

The stem 102 is pivotably coupled to the body 104 by a pivoting coupling 118, The
pivoting coupling 118 allows the stem 102 to pivot relative to the body 104. The pivoting

coupling 118 can be, but not limited to, a ball and socket joint, a condyloid joint, a saddle
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joint, a hinge joint, a pivot joint, and the like. In the embodiment shown in FIGS. 1-9, the
body 104 includes at least two arms 120 that extend from an outer surface of the body 104
near the tunnel 110. Each arm 120 has an aperture 122 that mates with a protrusion 124 that
extends from the stem 102. Thus, the stem 102 can pivot with respect to the arms 120
through its protrusions 124 rotating within the aperture 122 of each arm 120, and because the
arms 120 are substantially stationary with respect to the body 104, the stem 102 can pivot
with respect to the body 104.

In the embodiment shown in FIGS, 1-9, the stem 102 includes the tubular member
112 with the tapered end 114 at one end and the catheter coupling 116 at the opposite end.
The stem 102 further includes a collar 126 that substantially wraps around a generally middle
portion of the tubular member 112 and a hood 128 that substantially extends around the collar
126 and the tapered end 114. The collar 126 is rigidly fixed to the tubular member 112 and
has at least a first surface 130 and a second surface 132. The first surface 130 abuts against
the catheter coupling 116; thus the catheter coupling 116 cannot slide past the collar 126 and
slip over the tapered end 114 of the tubular member 112. The second surface 132 abuts
against the surface around the tunnel 110; thus the tubular member 112 cannot be inserted
further into the tunnel 110.

The hood 128 is disposed spaced apart from the tapered end 114 of the tubular
member 112 and extends substantially over the tapered end 114. The hood 128 may also
couple the catheter coupling 116 and the tubular member 112, The hood 128 includes two
protrusions 124 disposed generally opposite to each other and positioned to mate with the
apertures 122 of the arms 120. Although the embodiment depicted has two sets of
protrusions 124 and apertures 122, in other embodiments, the port 100 may have more or less
than the two sets shown.

Referring to FIGS. 8 and 9, with the depicted construction, the stem 102 including the
tubular member 112, the catheter coupling 116, and the hood 128 pivot together. When the
stem 102 is pivoted such that the tubular member 112 and the hood 128 are generally aligned
with the tunnel 110, the tubular member 112 can be pushed or inserted into the tunnel 110.
Because of the tapered end 114 of the tubular member 112, the tubular member 112 generally

9
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avoids stubbing with the surface around the opening to the tunnel 110. Once the tubular
member 112 is inserted into the tunnel 110, the tubular member 112 is retained in the tunnel
110 by the O-ring.

Furthermore, the tunnel 110 may include a fluid seal 134 and a fluid seal retainer 136.
The fluid seal 134 provides a substantially fluid-tight seal between the tubular member 112
and the tunnel 110. The fluid seal 134 can be, for example, an O-ring, an adhesive, tape, or
some other substantially fluid-proof seal. The fluid seal retainer 136 generally maintains the
fluid seal 134 within the tunnel 110. The fluid seal retainer 136 can be, but is not limited to,
a washer, an O-ring, an adhesive, tape, and the like. In the embodiment shown, the fluid seal
134 s a single O-ring, but the fluid seal 134 can be multiple O-rings or a combination of
different fluid seals 134. Once the tubular member 112 is inserted into the tunnel 110, the
tubular member 112 is retained in the tunnel 110 by the O-ring. In other embodiments, the
tubular member 112 can be retained in the tunnel 110 by pressure fitting, friction fitting,
mating threads, ridges, knurls, or some other suitable mating. Also, in the embodiment
shown in FIGS. 1-9, the fluid seal retainer 136 is a single washer, but in other embodiments,
the fluid seal retainer 136 can be more than one washer or a combination of a washer, an O-
ring, an adhesive, tape, and the like. The implantable port of the present invention can be
made to be compatible with power injection.

A method of using the implantable port 100 begins with gaining access to a blood
vessel. For example, for venous access, a micropuncture technique can be utilized. Through
the access to the blood vessel, a first guide wire is inserted, and a dilator or a sheath is placed
over the first guide wire. In one embodiment, the dilator is disposed within the sheath. The
sheath can have an inner lumen of approximately 0.035 inches to approximately 0.038 inches.
The sheath may be sized for a second guide wire. The micropuncture guide wire and dilator
are removed and a large 0.035” - 0.038” guide wire is inserted centrally.

Local anesthesia can be applied to an area wherein the port 100 is to be inserted or the
port pocket. For example, the area can be generally in the upper chest. The port pocket can
be disposed at the skin entry site for tunneling by, for example, a variant longitudinal

incision. Then, a hollow tunneler is advanced through the tissue in the area wherein the port
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100 is to be inserted. Afterwards, the 0.035” — 0.038” guide wire is directed toward the
hollow tunneler. Once the guide wire reaches the hollow tunneler, the second guide wire is
inserted through the hollow tunneler and directed toward the area of the port pocket.

The port 100 is placed in the port pocket with the stem 102 in the first position. That
is, the stem 102 is not coupled to the body 104 of the port 100. A catheter is then placed over
the guide wire. Once the catheter reaches the appropriate position, the guide wire can be
removed. The catheter can then be cut to an appropriate length. Next, the catheter is coupled
to the stem 102, and the stem 102 is pivoted and coupled to the body 104 of the port 100.
Then, the port 100 may be flushed and the site of the incision for the port pocket can be
closed.

Although one method of using the port 100 is described, the port 100 can be used with
a variety of other methods and not limited to the method described. For example, the
described method does not require a peel-apart vascular sheath, but such a sheath may be
used with the port 100.

Referring to FIGS. 10-14, the present invention provides a second embodiment of an
implantable port 200 that includes a pivotably coupled stem 202. The stem 102 is pivotably
coupled at one end to a body 204 of the port 200, and at the opposite end, the stem 202 is
adapted to be mated to a catheter (not shown). In this particular embodiment, the implantable
port 200 is of a heart shape, and comprises two reservoirs. Each of the two reservoirs 206A
206B are within the body 204 of the implantable port 200. Each of the reservoir 206A 206B
is capped with a needle penetrable septum 208A 208B respectively. The septa 208A 208B
are secured by a cap 230 that attaches to the body 204 of the implantable port 200. Each of
the reservoir 206A 206B comprises a tunnel 210A 210B allowing fluid communication with
the reservoirs 206A 206B. The distal end of the stem 202 comprises two prongs 252A 252B,
In this embodiment, the two prongs are of a generally “D” shaped cross section. A dual
lumen catheter (not shown) may be secured to the prongs 252A 252B using a coupling or
locking device (not shown) well known to one skilled in the art. The stem 202 of
embodiment shown also has two proximal tubular members 212A 212B. The tubular
members 212A 212B corresponds to the tunnels 210A 210B of the body of the implantable

11
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port 200. The stern 202 can be selectively placed in a closed position (FIG. 10), wherein the
stem 202 is coupled to the body 204 of the port 200, an extended position (FIG. 11) wherein
the stem 202 slides distally away from the body 204, or an open position (FIG. 12), wherein
the stem 202 pivots away from the body 204 of the port 200 allowing access to the proximal
tubular members 212A 212B. In the open position, a guide wire can be inserted into the each
tubular members 212A 212B of the stem 202 to unkink a catheter mated to the stem 202.

The stem 202 mates with the catheter and is pivotably coupled to the body 204 such
that the stem 102 selectively provides a pathway for fluid or some other matter between the
catheter and the body 204. In the embodiment shown in FIGs. 10-14, the first reservoir 206A
is in fluid communication with tunnel 2104, tubular member 212A and the first distal prong
252A. The second reservoir 206B is in fluid communication with tunnel 2108, tubular
member 212B and the second distal prong 252B. The tubular members 212A 212B may each
have a tapered end 214A and 214B at an end that engages the tunnels 210A 210B,
respectively. It is contemplated in the embodiment shown in FIGs. 10-14, the tubular
members 212A 212B extend into the tunnels 210A 210B when the implantable port 200
transitions from the extended position to the closed position. The stem 202 slides toward the
body 204 of the implantable port. A fluid seal is achieved by using an O- ring affixed at the
distal end of the tunnels 210A 210B, The O-ring typically has an inner diameter that is
slightly smaller than the outer diameter of the tubular members 212A 212B. When sliding
toward the body 204 of the implantable port 200, the tapered ends 214A 214B facilitates the
tubular members 212A 212B to slide into the O-ring achieving a fluid seal. Alternatively, the
O-ring may be of a size comparable to the diameter of the tapered ends 214A 214B, and the
tapered ends 214A 214B may be pressed against the Q-ring to achieve a fluid seal. Other
technique for achieving a fluid seal between the tunnels 210A 210B and the tubular members
212A 212B may be employed without departing from the teaching of the present invention.
A tongue and grove, a detent , or any other mechanical engagement mechanism may be used
to retain the stem 202 in the closed position in relation to the body 204 of the implantable
port,

12
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The stem 202 is pivotably coupled to the body 204 by a pivoting coupling. The
pivoting coupling allows the stem 202 to pivot relative to the body 204. The pivoting
coupling can be, but not limited to, a ball and socket joint, a condyloid joint, a saddle joint, a
hinge joint, a pivot joint, and the like. In the embodiment shown in FIGs. 10-14, the body
204 includes at least two arms 220 that extend from an outer surface of the body 204. In the
particular embodiment, the arms 220 are joined at the bottom forming a U-shaped support.
Each arm 220 has a protrusion 226 close to the distal end of the arm 220. The stem 202
comprising a grove 224 in a portion of the surface opposing the protrusions 226 of the arms
220 along the length of the stem 202, but does not extend all the way to the distal end. When
assembled, the protrusions 226 fit in the groves 224 of the arms 220 allowing the stem 202 to
slide along the arm 220, and pivot when the proximal end of the stem 202 clears the body 204
of the implantable port 200. To close the implantable port 200, the stem 202 is aligned with
the arms 220, and slid toward the body 204 until the securely engages the body. To open the
implantable port 200, the stem 202 is pulled away from the body 204, and then pivots to
allow access to the distal tubular members 212A 212B.

The body 204 and the stem 202 can be made from plastic such as biocompatible
medical grade polymers such as polysulfone, metal such as titanium, alloys such as stainless
steel, rubber, synthetic rubber, glass, ceramic, combinations of the aforementioned, or some
other suitable material. The body 204 and the stem 202 can be made from a single material, a
single material with one or more coatings of another material, or a single material with at
least one plating of another material. The body 204 can be substantially rigid such that the
reservoirs 206A 206B generally retains its shape and can resist penetration by a needle, such
as the type generally used to access an implantable port (e.g., Huber needle). The septa 208A
208B is made from a self-sealing material, such as silicone rubber, that can be punctured
many times before weakening significantly. The tubular members 212A 212B and the distal
prongs 252A 252B may be made of similar biocompatible materials as the body 204,
particularly may be made of metal such as titanium and alloys such as stainless steel.

Referring to FIGS. 15-17, the present invention provides a third embodiment of an
implantable port 300 that includes two identical individual pivotable stems 302A 302B. The
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stems 302A 302B are pivotably coupled at one end to a body 304 of the port 300, and at the
opposite end, each of the stem 302 is adapted to be mated to an individual catheter (not
shown). In this particular embodiment, the implantable port 300 is of a heart shape, and
comprises two reservoirs 306A 306B. Each of the two reservoirs 306A 306B are within the
body 304 of the implantable port 300. Each of the reservoir 306A 306B is capped with a
needle penetrable septum 308 A 308B, respectively. The septa 308A 308B are secured by a
cap 330 that attaches to the body 304 of the implantable port 300. Each of the reservoir 306A
306B comprises a tunnel 310A 310B allowing fluid communication with the reservoirs 306A
306B.

In the embodiment shown in Figs 15-17, stem 302A is shown in an exploded view.
Each stem 302A 302B comprises a hood 328, a steeve 350, and a tubular member 360. The
tubular member 360 further comprises a proximal tapered end 362, a collar 364, a ridge 366,
and a distal tapered end 368. The catheter is secured between the tubular member 360 and
the sleeve 350. The collar 364 of the tubular member and the corresponding internal profile
of the sleeve, e.g., narrowing in the inner diameter of the sleeve, compress against the
catheter, ensuring a secure and fluid tight connection. The catheter, tubular member 360, and
sleeve 350 assembly 1s placed in the hood 328. The catheter, tubular member 360, and sleeve
350 assembly may slide within the hood. When the catheter, tubular member 360, and slceve
350 assembly slide toward and couple to the body 304, a fluid tight connection is formed
from the reservoirs 306A 306B to the catheters. When the catheter, tubular member 360, and
sleeve 350 assembly slide away from the body, the entire stem 302A 302B can then pivot in
relation to the body 304 of the implantable port 300. Typically, the tubular member 360 is
partially inserted into the catheter up to the ridge 366. The distal tapered end 368 can
facilitate the insertion of the tubular member 360 into the catheter.

The stems 302A 302B mate with the catheter and is pivotably coupled to the body
304 such that the stem 302A 302B selectively provides a pathway for fluid or some other
matter between the catheter and the body 304. In the embodiment shown in FIGs. 15-17, the

first reservoir 306A is in fluid communication with tunnel 310A, and tubular member 360.
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The second reservoir 306B is in fluid communication with tunnel 310B, and tubular member
360.

Each of the stem 302A 302B can be selectively placed in a closed position, wherein
the stem 302A 302B is coupled to the body 304 of the port 300, an extended position (FIG.
15-17, 302B) wherein the catheter, tubular member 360, and sleeve 350 assembly slides
distally away from the body 304, or an open position (FIG. 15-16, 302A), wherein the stem
302A 302B pivots away from the body 304 of the port 300 allowing access to the proximal
tubular members 382, In the open position, a guide wire can be inserted into the each tubular
members 360 of the stem 302A 302B to unkink a catheter mated to the stem 302.

The tubular members 360 may each have a tapered end 362 at an end that engages the
tunnels 310A 310B, respectively. It is contemplated in the embodiment shown in FIGs. 15-
17, that the distal end of the tubular members 362 extend into the tunnels 310A 310B when
the implantable port 300 transitions from the extended position to the closed position. A fluid
seal is achieved by using an O- ring 374 affixed at the distal end of the tunnels 310A 310B.
The O-ring typically has an inner diameter that is slightly smaller than the outer diameter of
the tubular members 360. The O-ring 374 is secured in place by a retainer ring 372. When
sliding toward the body 304 of the implantable port 300, the tapered ends 362A 362B
facilitates the tubular members 360 to slide into the O-ring achieving a fluid seal.
Alternatively, the tapered ends 362 may be pressed against the O-ring to achieve a fluid seal.
Other technique for achieving a fluid seal between the tunnels 310A 310B and the tubular
members 360 may be employed without departing from the teaching of the present invention.
A tongue and grove, a detent, or any other mechanical engagement mechanism may be used
to retain the stem 302 in the closed position in relation to the body 204 of the implantable
port.

Each of the stems 302A 302B is pivotably coupled to the body 304 by a pivoting
coupling 318. The pivoting coupling 318 allows the stem 302 to pivot relative to the body
304. The pivoting coupling 318 can be, but not limited to, a ball and socket joint, a condyloid
joint, a saddle joint, a hinge joint, a pivot joint, and the like. In the embodiment shown in
F1Gs. 15-17, the body 304 includes at least two arms 320 that extend from an outer surface of
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the body 304 for each of the stems 302A 302B. In the particular embodiment, the arms 320
for each of the stem 302A 302B are joined at the bottom, forming a U-shaped support. Each
stem 302A 302B has a pair of protrusions 326 close to the distal end of the stem 302A 302B.
Each of the arm 320 comprising a depression 324 in the surface opposing the protrusions 326
of the stem 302A 302B. When assembled, the protrusions 326 of the stem 302A 302B fit in
the depressions 324 of the arms 320 allowing the stems 302A 302B to pivot when the
proximal end of the tubular members 362 clear the body 304 of the implantable port 300. To
close the implantable port 300, the stem 302A 302B is aligned with the arms 320, and the
catheter, tubular member 360, and sleeve 350 assembly slid toward the body 304 until it
securely engages the body. To open the implantable port 300, the catheter, tubular member
360, and sleeve 350 assembly is pulled away from the body 304, and then the stem 302A
302B pivots to allow access to the distal tubular members 362.

The body 304 and the stem 302A 302B can be made from plastic such as
biocompatible, medical grade polymers such as polysulfone, metal such as titanium, alloys
such as stainless steel, rubber, synthetic rubber, glass, ceramic, combinations of the
aforementioned, or some other suitable material. The body 304 and the stem 302 can be
made from a single material, a single material with one or more coatings of another material,
or a single material with at least one plating of another material. The body 304 can be
substantially rigid such that the reservoirs 306A 306B generally retains its shape and can
resist penetration by a needle, such as the type generally used to access an implantable port
(e.g., Huber needle). The septa 308A 308B is made from a self-sealing material, such as
silicone rubber, that can be punctured many times before weakening significantly. The stem
302A 302B and its components, the tubular members 360, the sleeves 350, and the hood 328
may be made of similar biocompatible materials as the body 304. Particularly, the tubular
member 360 may be made of metal such as titanium and alloys such as stainless steel.

While a particular embodiment has been chosen to illustrate the invention, it will be
understood by those skilled in the art that various changes, modifications, and combinations
can be made therein without departing from the scope of the invention as defined in the
appended claims. Particularly, the embodiments of the pivot stem implantable port 200 300
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are shown in the form of dual reservoir ports. However, the same coupling mechanism may

be used in single reservoir ports or ports with more than two reservoirs.
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WHAT IS CLAIMED 18:

1. An implantable port, the port comprising:
a body with a reservoir within the body,
a tunnel extending from the reservoir to an outer surface of the body;
a pivoting coupling coupled to the body near the tunnel on the outer surface; and

a stem coupled to the pivoting coupling.

2. Animplantable port according to claim 1, wherein the pivoting coupling further
comprises:
at least one arm that extends from the body near the tunnel;
an aperture disposed in the at least one arm; and

a protrusion disposed on the stem that is received in the aperture,

3. An implantable port according to claim 1, wherein the stem further comprises a tubular

member,

4. An implantable port according to claim 3, wherein the stem further comprises a tapered

end disposed at one end of the tubular member.

5. An implantable port according to claim 3, wherein the stem further comprises & collar

disposed in a middle portion of the tubular member.

6. An implantable port according to claim 3, wherein the stem further comprises a catheter

coupling mated to one end of the tubular member.

7. An implantable port according to claim 3, wherein the stem further comprises a hood
spaced apart from the tubular member and extending substantially over one end of the

tubular member.
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8. An implantable port according to claim 1, wherein the tunnel further comprises a fluid

seal,

9. An implantable port according to claim 1, wherein the tunnel further comprises a fluid

seal retainer,

10. An implantable port, the port comprising:
a body with a reservoir within the body,
a tunnel extending from the reservoir to an outer surface of the body;
a pivoting coupling coupled to the body near the tunnel on the outer surface, the
pivoting coupling including,
at least one arm that extends from the body near the tunnel, and
an aperture disposed in the at least one arm; and
a stem coupled to the pivoting coupling, the stem including a protrusion disposed on

the stem that is received in the aperture.

11. An implantable port according to claim 10, wherein the stemn further comprises a tubular

member.

12. An implantable port according to claim 11, wherein the stem further comprises a tapered

end disposed at one end of the tubular member.

13. An implantable port according to claim 11, wherein the stem further comprises a collar

disposed in a middle portion of the tubular member.

14. An implantable port according to claim 11, wherein the stem further comprises a catheter

coupling mated to one end of the tubular member.
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15. An implantable port according to claim 11, wherein the stem further comprises a hood

spaced apart from the tubular member and extending substantially over one end of the

tubular member.

16. An implantable port according to claim 10, wherein the tunnel further comprises a fluid

seal.

17. An implantable port according to claim 10, wherein the tunnel further comprises a fluid

seal retainer.

18. An implantable port, the port comprising;
a body with a reservoir within the body,
a tunnel extending from the reservoir to an outer surface of the body;
a pivoting coupling coupled to the body near the tunnel on the outer surface; and
a stem coupled to the pivoting coupling, the stem including,
a tubular member,
a tapered end disposed at one end of the tubular member,
a collar disposed in a middle portion of the tubular member,
a catheter coupling mated to another end of the tubular member, and
a hood spaced apart from the tubular member and extending substantially over

tapered end.

19. An implantable port according to claim 18, wherein the pivoting coupling further
comprises:
at least one arm that extends from the body near the tunnel;
an aperture disposed in the at least one arm; and

a protrusion disposed on the stem that is received in the aperture.
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20.

21,

22,

23.

24,

25.

26.

An implantable port according to claim 18, wherein the tunnel further comprises a fluid

seal.

An implantable port according to claim 18, wherein the tunnel further comprises a fluid

seal retainer.

An implantable port, the port comprising:
a body with at least one reservoir within the body,
a tunnel extending from the at least one reservoir to an outer surface of the body;
a pivoting coupling coupled to the body near the tunnel on the outer surface; and
a stem coupled to the pivoting coupling,
wherein the pivot coupling allows the stem to move between a first position and a

second position, and pivetally in relation to the body.

The implantable port of claim 22, the stem further comprising a tubular member, wherein

the tubular member is configured to engage the tunnel.

The implantable port of claim 22, wherein the tunnel further comprises a fluid seal,
forming a fluid tight connection between the tunnel and tubular member when the stem is

in the first position.

The implantable port of claim 23, wherein the fluid seal comprising an O-ring deposited
at one end of the tunnel close to the outer surface, wherein the tubular member is
configured to enter through the O-ring and partially into the tunnel when the stem is in the

first position,

The implantable port of claim 22, further comprising a securement mechanism for

securing the stem in the first position.
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27.

28.

29.

30.

31

32

33.

34.

35,

The implantable port of claim 22, wherein the pivoting coupling further comprising at
least one arm that extends from the body near the tunnel, wherein the at least one arm
supports the stem and allowing the stem to move laterally and pivot in relative to the
body.

The implantable port of claim 27, wherein the pivoting coupling further comprising:
a grove extending partially though a length of the stem; and

at least one protrusion on an exterior surface of the at least one arm.

The implantable port of claim 22, wherein the body comprises two reservoirs.

The implantable port of claim 29, wherein the port comprises two tunnels.

The implantable port of claim 30, wherein the stem further comprising two tubular

members, wherein each of the tubular members is configured to engage one tunnel.

The implantable port of claim 31, wherein each of the tunnels further comprises a fluid
seal, forming a fluid tight connection between one tunnel and one tubular member when

the stem is in the first position.

The implantable port of claim 32, wherein the fluid seal comprising an O-ring deposited
at one end of the tunnel close to the outer surface, wherein one tubular member is
configured to enter through the O-ring and partially into one tunnel when the stem is in

the first position.
The implantable port of claim 30, wherein the port comprising one stem.

The implantable port of claim 34, wherein the stem comprising two prongs, wherein each

of the prongs is in fluid communication with a tubular member and a tunnel.
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36.

37.

38.

39.

40.

41.

The implantable port of claim 35, wherein the two prongs are configured to receive a dual

lumen catheter.

The implantable port of claim 41, wherein each of the stems is in fluid communication

with a tunnel through a tubular member,

The implantable port of claim 37, wherein each of the stems is configured to receive a

catheter.

The implantable port of claim 22, wherein the stem comprising:
a tubular member, comprises;
a tapered end disposed at one end of the tubular member; and
a collar disposed in a middle portion of the tubular member;
a sleeve comprising a hollow center capable of securing a catheter with the tubular
member; and
a hood spaced apart from the tubular member and the sleeve, wherein the sleeve may
slide within the hood.

The implantable port of claim 22, wherein the tubular member and the sleeve may slide
toward the body within the hood to engage the tunnel and form a fluid tight connection

when the stem is in the first position.

The implantable port of claim 40, wherein the port comprising two stems that may be

pivoted independent of each other.

23



WO 2011/056619 PCT/US2010/054195

FIG. 1

SHEET 1 OF 10



WO 2011/056619 PCT/US2010/054195

FIG. 2

SHEET 2 OF 10



WO 2011/056619

100

FIG. 3

SHEET 3 OF 10

1

PCT/US2010/054195

104
6



WO 2011/056619

PCT/US2010/054195

FIG. 4

FIG. 5

SHEET 4 OF 10




WO 2011/056619 PCT/US2010/054195

>

FIG. 6

y 2

12({ 124//'

122 118

FIG. 7

SHEET 5 OF 10



WO 2011/056619 PCT/US2010/054195

112

136 134

FIG. 9

SHEET 6 OF 10



WO 2011/056619 PCT/US2010/054195

220

204 252B
212B 224 202

FIG. 11

SHEET 7 OF 10



WO 2011/056619 PCT/US2010/054195

200
230 214 212A 4]

= 3

RN ) N \\_\\\ ¥
", /9 202

204/ | 22520 226
210B
FIG. 13

SHEET 8 OF 10



WO 2011/056619 PCT/US2010/054195

FIG. 15

SHEET 9 OF 10



WO 2011/056619

366 364 260

: )

374 379 362
FIG. 17

SHEET 10 OF 10

PCT/US2010/054195

300




INTERNATIONAL SEARCH REPORT International application No.
PCT/US2010/054185

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - A61M 39/00 (2010.01)
USPC - 604/288.02

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification (s)ystem followed by classification symbols)
IPC(8) - A61M 25/16, 31/00, 37/00, 39/00 (2010.01)

USPC - 604/93.01, 288.01, 288.02, 288.03, 288.04, 523, 533, 535, 539

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatBase

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2007/0149947 A1 (BYRUM) 28 June 2007 (28.06.2007) entire document 1-6, 10-14, 22-23, 26-27

Y 7-9, 15-21, 24-25, 28-41

Y US 2005/0015075 A1 (WRIGHT et al) 20 January 2005 (20.01.2005) entire document 7,15, 18-21, 37-41

Y US 2008/0114308 A1 (DI PALMA et al) 15 May 2008 (15.05.2008) entire document 8-9, 16-17, 20-21, 24-25,

33

Y US 6,562,023 Bt (MARRS et al) 13 May 2003 (13.05.2003) entire document 28-36

Y US 5,833,654 A (POWERS et al) 10 November 1998 (10.11.1998) entire document 35-36

Y US 2005/0171502 A1 (DALY et al) 04 August 2005 (04.08.2005) entire document 39-41

D Further documents are listed in the continuation of Box C. D

* Special categories of cited documents: ' “T” later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or after the international “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“L” dpcgment wllx’ilqhhmﬁy thrglv_v d(_)ubtfi on prfiority }::lain)(s)A or whic};lis step when the document is taken alone
cited to establish the publication date of another citation or other «y» gocyment of particular relevance; the claimed invention cannot be
special reason (as specified) L considered to involve an inventive step when the document is

“Q” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than  «g» document member of the same patent family
the priority date claimed A

Date of the actual completion of the international search Date of mailing of the international search report
22 December 2010 1 1 JAN - 20“
Name and mailing address of the ISA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450
.. PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-3201 PCT OSP: 571-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report

