wo 2011/046604 A2 | I IO OAT 000 RO A A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau

(43) International Publication Date
21 April 2011 (21.04.2011)

(10) International Publication Number

WO 2011/046604 A2

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification:
A6IM 39/02 (2006.01) A6IM 37/00 (2006.01)
A6IM 25/01 (2006.01) GO9F 23/00 (2006.01)

International Application Number:
PCT/US2010/002739

International Filing Date:
13 October 2010 (13.10.2010)

Filing Language: English
Publication Language: English
Priority Data:

12/588,473 16 October 2009 (16.10.2009) US

Applicant (for all designated States except US):
SMITHS MEDICAL ASD, INC. [US/US]; 1265 Grey
Fox Road, St. Paul, MN 55112 (US).

Inventors; and

Inventors/Applicants (for US only): BELING, William,
Lloyd [US/US]; 655 Redwood Lane, New Brighton, MN
55112 (US). FINBERG, Kristin [US/US]; 4937 Sheri-

74

62y

84)

dan Ave. S., Minneapolis, MN 55410 (US). TRAVIS,
Ronald, Gene [US/US]; 8094 Garfield St., NE, Spring
Lake Park, MN 55432 (US).

Agent: WOOQO, Louis; Law Office Of Louis Woo, 717 N
Fayette Street, Alexandria, VA 22314 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

[Continued on next page]

(54) Title: PORTAL WITH SEPTUM EMBEDDED INDICIA

22

(57) Abstract: An implantable portal includes a septum that has embedded therein
an indicia adapted to identify at least one characteristic of the portal. The indicia
may be formed as an impression at a base layer of the septum, and is filled with a ra-
diopaque material. The septum base layer is covered by liquid silicone, which bonds
with the septum base layer when solidified, so that an integral one-piece septum,
with the identifier indicia embedded therein, is eftected. The indicia embedded sep-
tum is fitted to the reservoir housing of the portal for providing identification infor-
mation for that portal. The septum embedded indicia is viewable visually and also
by x-ray or computer tomography imaging.



WO 2011/046604 A2 |00 0T 00N O A A

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, Published:

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SF, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL CM, GA, GN, GQ,

GW, ML, MR, NE, SN, TD, TG).

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))



WO 2011/046604 PCT/US2010/002739

1 ( 0109/031-PCT)

PORTAL WITH SEPTUM EMBEDDED INDICIA

Field of the Invention
[001}] The instant invention relates to implantable medical devices and more particularly

to a portal that can readily be identified after being implanted into a patient.

Background of the Invention

[002] The portal of the instant invention is a subcutaneous implantable access device that
includes a reservoir and a septum through which fluid may be input or removed from the
reservoir. Such subcutaneous implantable device is known and is commonly referred to
as a port or portal, and is exemplified by the following patents assigned to the same
assignee as the instant application: US patents 5,558,641, 5,562,618, 5,613,945,
5,743,873 and 5,989,216. The respective disclosures of the '641, '618, '945, '873 and
'216 patents are incorporated by reference to the disclosure of the instant application.

Such portals are implanted into patients, with the self resealable septums of the portals
providing access to the reservoirs so that fluid medicaments and other infusate fluids may
be stored in the reservoirs for infusing to the patients. Instead of storing medication to be
infused to the patient, patient fluid such as blood may be withdrawn from the reservoir, by

using for example a cannula or needle.

[003] For portals that have been implanted into patients, oftentimes it is necessary to
determine given properties or characteristics of those portals, for example determining
whether a certain portal is adaptable to be used for power injection. Accordingly, it is
desirable that some indicia be provided to a portal so that even after the portal has been
implanted into a patient, the particular characteristic(s) or property(s) of the portal can be

ascertained.

[004] There are a number of implantable portals that have an identifier that is discernable
by x-ray or palpations. These portals are disclosed in US patent publication Nos.
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2009/0024024, 2007/0276344, 2005/0124980, 2006/0224129 and 2008/0319399. The
portals disclosed in the noted patent publications either have septums that have
protuberances formed at its outer surface so that the portals may be palpated by the user

over the skin of the patient, or have identifiers etched to the body of the portals that are x-

ray viewable.

Brief Summary of the invention
[005] The instant invention portal provides an efficient and economic way of arranging an
identifier or indicia at the portal so that particular characteristics of the portal may be easily
discerned, either visually, or by x-ray and/or computer tomography imaging when the portal

is implanted in a patient.

[006] In particular, the septum of the instant invention comprises an elastomeric silicone
rubber that forms the base, or base layer, of the septum. The septum base may be formed
by molding, with the outlines of an identification indicia or marking being formed during the
molding process. The indicia may be in the form of an impression, or impressions,
adapted to convey information identifying a particular characteristic or property, or given
characteristics or properties, of the portal. To enhance visibility, the impression(s) is filled
with a radiopaque material such as for example barium sulfate (BaS0O4). After the molded
impression is filled with the radiopaque material, liquid silicone is injected onto the top
surface of the septum base where the identification impression is formed. When solidified
or hardened, the liquid silicone bonds to and becomes an integral part of the silicone
septum base so that the end product septum is a one piece unitary integral septum that
has embedded therein the radiopaque material configured by the impression as an
identification indicia adapted to convey information relating to at least one characteristic
of the portal. As the identification indicia is embedded in the septum, it is not affected by
the environment. Also, as the liquid silicone injected to cover the top surface of the silicone
base is clear, a user such as a surgeon or other medical personnel can visually view the
indicia to identify the portal, when the portal is viewable visually. When a portal has been
implanted in a patient, due to the radiopaque quality of the identification indicia embedded
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in the septum, the indicia can readily be discernable by either x-ray or computer

tomography imaging.

[007] The indicia embedded septum of the instant invention may be manufactured with
different types of portals, including multiple reservoir portals, portals that have plastic
housings and portals that are made entirely from titanium or other patient friendly metals

or materials.

Brief Description of the Figures
[008] The present invention will become apparent and the invention itself will be best
understood with reference to the following description of the present invention taken in

conjunction with the accompanying drawings, wherein:
[009] Fig. 1is a view of a prior art portal implanted into a patient;

[0010] Fig. 2 is a disassembled view of the subcutaneous implantable portal of the instant

invention;

[0011] Fig. 3 shows the septum of the instant invention portal, with the inventive septum
being separated into two layers -- a base layer and a cover layer -- for the purpose of

discussion;

[0012] Figs. 4a-4c are respective views of the inventive septum of the portal of the instant

invention;

[0013] Fig. 5is a plan view of the portal of the instant invention showing in particular the

identification indicia in the inventive septum; and

[0014]) Figs. 6a and 6b are perspective views of exemplar portals assembled with the

septum of the instant invention.
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Detailed Description of the Invention
[0015] With reference to Fig. 1, a portal 2, such as for example that disclosed in the
aforementioned US patent 5,558,641, is shown to have been implanted in a patient 4.
Portal 2 has a housing 6 covered by a self resealable elastomeric rubber septum 8 such
that a reservoir 10 is formed in housing 6 for accepting a liquid medicament 12 from a
syringe or an injection pump 14. An outlet 16 at housing 6 is connected to a catheter 18,

which routes the liquid medicament from reservoir 10 to a vein 20 of patient 4.

[0016] Given that the portal is subcutaneously implanted in the patient, to fill or replenish
the medicament in reservoir 10, the user has to locate the portal, and specifically septum
8 so that septum 8 may be pierced by needle 13 for inputting the liquid medicament to
reservoir 10. One method of locating the portal is by palpation. To enable a user to feel
the portal, tactile protrusions are provided at the top surface of the septum. However,
palpation oftentimes does not accurately determine the location of the portal. Moreover,
having protrusions at the septum of the portal may in practice adversely affect the piercing

of the septum since the top surface of the septum is not smooth.

[0017] Another method by which the location of the portal within the patient may be
ascertained is by radiographic imaging using x-ray or computer tomography. For
radiographic imaging, the prior art portals have etched at their housings markings that
appear under x-ray or computer tomography. However, such etching or markings at the
housing, although may identify the location of the portal, do not provide in a simple and
straight forward manner the accurate location of the septum where the needle has to be
inserted. Moreover, the portal may move or shift within the patient, so that the location of
the septum of the portal may not be readily determined at all times.

[0018] With reference to Fig. 2, a disassembled view of the various components or
elements of the portal of the instant invention is shown. In particular, portal 22 includes a
housing 24, a cap 26, a septum 28, a reservoir body 30 and a housing base 32. Reservoir
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body 30 is cup-shaped and is shown to have an upper portion 30a and a lower portion 30b,
which includes the base of the reservoir body 30. A shoulder 30c joins upper portion 30a
to lower portion 30b. An outlet 34 extends from lower portion 30b of reservoir body 30.
A conduit or catheter 36, in phantom line, is connected to outlet 34 for transporting fluid
stored in reservoir body 30 to a selected location within a patient, when portal 22 is

implanted subcutaneously in the patient.

[0019] Fitted to the upper portion 30a of reservoir body 30, with shoulder 30c providing a
rest stop therefor, is septum 28. As shown, septum 28 is a one piece integral unitary
component that in fact is made in mulitiple éteps and may be illustrated as comprising two
septum layers 28a and 28b, perillustrated in Fig. 3. Septum layer 28a, also referred herein
as the septum base layer, may be made from a silicone gum stock or LIM (liquid injection
molding) material, for example. Septum base layer 28a is fabricated to have to have a
thickness and a cross-section that enable at least the lower portion of it to be form fitted
to upper portion 30a of reservoir body 30. Septum base layer 28a is molded to have a flat
bottom surface 28a' and a top surface 28a" that includes two channels 28a1 and 28a2.

Septum layer 28a may further be molded to have a raised layer 28c with a particular
impression, mark or marking 28d configured as an identification indicia to convey
information to a user. For the Fig. 3 exemplar septum, information conveying impression
28d is shown to include the letters "CT", formed as depressions or channels 28d' and 28d"
in raised layer 28c. Instead of being formed in a raised layer, impression 28d may be
formed directly on surface 28a" of silicone layer 28a, without any raised layer.

[0020] As the silicone material from which septum 28 is made is transparent, septum 28
itself is transparent. To ensure that impression 28d may be view visually (with the naked
eye), channels 28d' and 28d" are filled with a non-transparent or opaque material. When
portal 22 is not viewable visually or when the portal has been implanted in a patient, so that
impression 28d may be viewed under radiographic imaging such as x-ray or computer

tomography, channels 28d' and 29d" are filled with a radiopaque material such as barium
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sulfate (BaS04), or some other similar radiopaque material viewable under radiographic

imaging.

[0021] An upper septum layer 28b -- which may also be referred to as the septum top,
sealant or cover layer -- superposes over septum base layer 28a to cover at least the
latter's raised layer 28c. A pair of arms 28b1 and 28b2 of septum cover layer 28b are
correspondingly fitted to channels 28a1 and 28a2 formed at septum base layer 28a. Due
to the transparency of the silicone elastomeric material, septum cover layer 28b presents
a clear window 28b3 over marking 28d, so that the impression "CT" may be viewed

visually.

[0022] Aithough shown as a separate layer from septum base layer 28a, in actuality,
septum cover layer 28b is injected or deposited as a liquid silicone onto top surface 28a"
of septum base layer 28a so that the liquid silicone fills channels 28a1 and 28a2, as well
as covers and/or seals raised layer 28c including impression channels 28d' and 28d" filled
with the radiopaque material. When hardened or solidified, silicone cover layer 28b bonds
to base layer 28a and in fact becomes an integral part of silicone base layer 28a, so that
end product septum 28 is an integral one-piece unitary component, with the identification

indicia, for example "CT", embedded therein.

[0023] As noted above, to provide visibilty when the portal has been implanted
subcutaneously in a patient, the impression channels 28d' and 29d" are filled with a
radiopaque material such as barium sulfate (BaS04), before top surface 28a" of septum
base layer 28a is covered by the injected liquid silicone that forms septum cover layer 28b.
With impression 28d in septum base layer 28a having been filled with a radiopaque
material, impression 28d can readily be discerned by either x-ray or computer tomography
(CT) imaging. To convey at least one property or characteristic of the portal to which
septum 28 is fitted, impression 28d may be formed or configured as letter(s), character(s),
number(s), combinations thereof, or some other identifying indicia. By covering raised
portion 28c with the clear cover layer 28b, septum 28 is devoid of any protrusions at its
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upper surface, and therefore would not affect the piercing thereof by the sharp end o6f a
needle or cannula, as was discussed above with respect to septums that have tactile

protrusions formed on their outer surfaces.

[0024] Figs. 4a and 4b are the perspective view and plan view, respectively, of the
completely formed inventive septum 28. Fig. 4c is a cross-sectional view of the inventive
septum showing the radiopaque material having filled channels 28d' and 28d" of marking
28d at raised layer 28c. The characteristics or properties conveyed by marking 28d may
identify the portal to which the septum is fitted as being able to support power injection, or
some other usage. The radiopaque marking 28d readily enables the viewing of the indicia
under x-ray or computer tomography imaging, when the portal has been implanted

subcutaneously in the patient.

[0025] Returning to Fig. 2, once septum 28 is fitted to the upper portion 30a of reservoir
body 30, to hold septum 28 in place, a cap 26 is friction fitted over top portion 30a of
reservoir body 30. For the exemplar portal embodiment of Fig. 2, both cap 26 and
reservoir body 30 are made from titanium, or some other inert metal acceptable for
implantation to a patient. An opening 26a at cap 26 exposes marking 28d embedded in
septum 28. The assembled reservoir housing -- made up of reservoir body 30, septum 28
and cap 26 -- is then be placed in housing base 32. Housing base 32 is in the form of a
collar with its inside diameter having a dimension sufficient to receive reservoir body 30,
and a notched support 32a at a side thereof for accepting outlet 34. Housing 24 is then
positioned over housing base 32 to envelop the assembled reservoir housing. A slot 24b
at the lower portion of housing 24 provides accommodation for outlet 34 of reservoir body
30 that extends out of housing base 32 at support 32a. A top opening 24a at housing 24
exposes the top surface of septum 28, and therefore marking 28d embedded therein. To
prevent separation, housing 24 and housing base 32 are ultrasound welded, possibly at
the locations defined by the grooves 32b at the lip 32c of housing base 32. To save weight
and cost, housing 24 and housing base 32 may be made from conventional medical

plastics material.
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[0026] A plan view of the assembled portal 22 in Fig. 5 shows visually the marking "CT"
in septum 28. A perspective view of the assembled exemplar portal of Fig. 2 is shown in
Fig. 6a.

[0027] Fig. 6b shows another embodiment of the portal of the instant invention that
comprises a housing that, like the reservoir body and cap of the Fig. 2 portal, are also
made of titanium, so that the entire Fig. 6b portal is made of titanium, or some other similar

patient friendly inert metal.

[0028] Inasmuch as the present invention is subject to many variations, modifications and
changes in detall, it is intended that all matter described throughout this specification and
shown in the accompanying drawings be interpreted as illustrative only and not in a limiting
sense. For example, instead of a single reservoir portal, the present invention is also
adapted to include dual reservoir ports such as that disclosed in the above noted U.S.
patent 5,743,873. Moreover, instead of the illustrated "CT", the identifier or identification
indicia embedded in the inventive septum may have other markings such as for example
"PI" to illustrate that the portal is adapted for power injection. Other markings or
identification means may include numbers that can convey to the viewer, by x-ray or
computer tomography imaging, that the portal is of a particular dimension and can hold a
given amount of fluid. For example, a "3" embedded in the septum, in addition to other
markings, may indicate to the user that the reservoir has a fluid capacity of 3 ml oris of a
dimension that equals to size 3 for that type of portal or port. Furthermore, even though
the radiopaque material filled marking is discussed above as viewable by x-ray and
computer tomography imaging, it should be appreciated that the channel(s) of the
impression that outlines of the marking may be formed or molded to have a given depth
or configuration able to reflect sound waves, so that the portal of the instant invention, per
its inventive septum, in addition to being viewable under x-ray and computer tomography

imaging, is also viewable by ultrasound.
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Claims
1. A visually identifiable port, comprising:
a housing having an opening and an outlet;
a resealable elastomeric septum fitted to the opening of said housing to enclose a
fluid reservoir inside said housing;
a catheter connect to said outlet to be in fluid communication with said reservoir;

and
an identifier embedded in said septum to convey information about said port.

2. Port of claim 1, wherein said identifier comprises a radiopaque material visible under

computer tomography and/or x-ray imaging for providing an indicia for said port.

3. Port of claim 2, wherein said identifier comprises at least one impression formed on
a base layer of said septum for receiving the radiopaque material, said impression having

a readable configuration.

4, Port of claim 3, wherein the radiopaque material comprises barium sulfate (BaSO4).

5. Port of claim 1, wherein said septum comprises a plurality of elastomeric layers, said
identifier being formed in a base layer and covered by a clear upper layer, said base layer
and said upper layer integrally bonding to each other so that said septum is an integral

one piece unitary component with said identifier embedded therein.

6. Port of claim 1, wherein said septum comprises a base layer having formed thereon
at least one impression configured to convey at least one characteristic of said port, a
radiopaque material filling said impression, and a sealant layer covering at least said

impression filled with the radiopaque material.
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7. Port of claim 6, wherein said base and sealant layers are made from silicone,
wherein the radiopaque material comprises barium sulfate (BaSO4), and wherein said

sealantlayer is clear so that said impression is viewable visually through said sealant layer.

8. A portimplantable in a patient for delivering infusate subcutaneously to the patient,
comprising:

a housing having an opening;

a resealable septum fitted to the opening to form a reservoir inside said housing,
said septum providing access to the reservoir;

an outlet extending from said housing and in fluid communication with said reservoir;

a catheter connected to said outlet for outputting infusate stored in the reservoir;

and

identification means embedded in said septum to convey information about said
port.
9. Port of claim 8, wherein said identification means comprises a radiopaque material

adapted to be viewed by computer tomography and/or x-ray imaging.

10. Portofclaim 9, wherein the radiopaque material is embedded in a base layer of said
septum, the surface of said base layer where the radiopaque material is embedded sealed
with a clear cover layer, said base and cover layers being silicone integrally bonded to

each other to form a one piece unitary septum.
11.  Port of claim 8, wherein said identification means comprises a visual indicia.

12. Portof claim 8, wherein said identification means comprises an impression formed

on a base layer of said septum, a radiopaque material filling said impression.



WO 2011/046604 PCT/US2010/002739

11 ( 0109/031-PCT)

13.  Portofclaim 12, wherein said impression is configured in alphabetic and/or numeric
format to convey information relating to at least one characteristic of said port visually

and/or under computer tomography or x-ray imaging.

14. A method of manufacturing a port having an identifier, comprising the steps of:

providing a housing having an opening and an outlet;

coupling a catheter to the outlet of said housing so that the catheter is in fluid
communication with the interior of said housing;

providing an elastomeric resealable septum,

embedding within said septum an indicia that may be viewed visually and/or through
radiographic imaging;

fitting said septum to the opening of said housing to seal the interior of said housing;

wherein said indicia at said septum acts as the identifier to convey information

relating to said port.

15.  Method of claim 14, wherein said embedding step further comprises the steps of:
forming an information conveying impression in said septum; and

filling the impression with a radiopaque material.

16. Method of claim 14, wherein said embedding step further comprises the steps of:

forming an impression on a base layer of said septum, said base layer being made
of silicone;

filling said impression with a radiopaque material; and

depositing a liquid silicone over at least said impression on said base layer, the
liquid silicone forming a silicone layer integrally bonded to said base layer to protect said

impression filled with the radiopaque material when the liquid silicone solidifies.

17.  Method of claim 14, wherein said embedding step comprises the step of:
forming an indicia having an ultrasound reflective configuration at said septum to

enable ultrasonic identification of said port.
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18. A septum for a port including a housing having an opening to which said septum is
adapted to fit, said septum comprising: a silicone base layer including an indicia formed
by at least one impression configured at said base layer to convey at least one
characteristic of said port, a radiopaque material filling said impression, and a sealant layer

covering at least said impression filled with the radiopaque material.

19. Septum of claim 18, wherein the radiopaque material comprises barium sulfate
(BaS0O4).

20. Septum of claim 18, wherein said sealant layer comprises a liquid silicone deposited
onto the surface of said silicone base layer whereat said impression is configured, the
liquid silicone integrally bonding with said base layer when it solidifies so that said base
and sealant layers form a unitary one piece septum with said indicia embedded therein.

21.  Septum of claim 20, wherein the liquid silicone is clear so that when it solidifies, said
impression filled with the radiopaque material is sealed by a clear cover and is viewable

visually through said clear layer in addition to being viewable by radiographic imaging.

22.  Septum of claim 18, wherein said septum is fittable to a reservoir body of said port

to seal the reservoir of said port.
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