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ABSTRACT

A resealable ventriculostomy reservoir device is provided. The device includes a base
having an upper and lower opening, the upper opening defining an internal reservoir well, and a
cap having an open bottom portion. The device further includes a flange element having a first
portion disposed within a portion of the cap and a second portion extending distally beyond the
open bottom portion of the cap and adapted for detachably mating with the internal reservoir
well of the base. The second portion of the flange element includes a snap fit element adapted to
cooperate with a feature on the internal reservoir well to secure the flange element and the base
together. A sealing element is disposed between the internal reservoir well and the flange
element to provide a fluid tight seal between the base and the flange element when the base and

the flange element are detachably mated.

- 18 -
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[001] VENTRICULOSTOMY RESERVOIR

(002] FIELD OF THE INVENTION

[003] The present invention relates to surgically implantable valves, and in particular to valves
capable of resealable assembly and adapted for the drainage of cerebrospinal fluid from the

ventricle of the brain.

BACKGROUND OF THE INVENTION

[004] Hydrocephalus is a condition afflicting patients who are unable to regulate cerebrospinal
fluid flow through their body’s own natural pathways. Produced by the ventricular system,
cerebrospinal fluid (CSF) is normally absorbed by the body’s venous system. In a patient
suffering from hydrocephalus, the cerebrospinal fluid is not absorbed 1n this manner, but instead
accumulates in the ventricles of the patient’s brain. If left untreated, the increasing volume of
fluid elevates the patient’s intracranial pressure and can lead to serious medical conditions such

as compression of the brain tissue and impaired blood flow to the brain.

[005] The treatment of hydrocephalus has conventionally involved draining the excess fluid
away from the ventricles and rerouting the cerebrospinal fluid to another area of the patient’s
body, such as the abdomen or vascular system. A drainage system, which usually includes a
shunt valve, is often used to carry out the transfer of fluid. In order to install the shunt valve,
typically a scalp incision is made and a small hole is drilled in the skull. A proximal, or
ventricular, catheter is installed in the ventricular cavity of the patient’s brain, while a distal, or

drainage, catheter is installed in that portion of the patient’s body where the excess fluid 1s to be
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reintroduced. Ventriculostomy reservoirs are often utilized in connection with such shunt valves

to provide a convenient location for sampling accumulated cerebrospinal fluid as close to the
brain ventricles as possible. Such ventriculostomy reservoirs may be placed over a burr hole
through the skull to facilitate sampling of cerebrospinal fluid before the implantation of the fluid

conduit.

[006] Conventional ventriculostomy reservoirs typically include a metal base having a catheter
connector, an integral, upwardly extending cylindrical wall portion, and a flange portion
integrally formed with and overlying the wall portion. A cap made of a silicone elastomer
material 1s typically provided to enclose the upper end of the base and define, with the base, an

internal reservoir.

[007] The cap and the base of such known ventriculostomy reservoirs are usually separated prior
to implantation. The surgeon, after drilling a burr hole through the skull, attaches a catheter to

the connector at the lower end of the base, positions the base, and assembles the cap.

[008] One drawback of the conventional ventriculostomy reservoirs is the difficulty of
manipulating the various components and assembling them 1nto a fluid-tight and securely mated
device within a patient. As will become apparent from the following description, the present

invention satisfies these needs and provides other related advantages.

SUMMARY OF THE INVENTION

[009] The present invention generally provides a ventriculostomy reservoir device that 1s useful
in treating hydrocephalus. The ventriculostomy reservoir device includes a base having an upper
and lower opening, the upper opening defining an internal reservoir well, and a cap having an
open bottom portion. The device further includes a flange element having a first portion
disposed within a portion of the cap and a second portion extending distally beyond the open
bottom portion of the cap and adapted for detachably mating with the internal reservoir well of
the base. The detachable connection 1s facilitated by a snap fit element on the flange element

that 1s adapted to cooperate with a complementary feature on the base to secure the flange
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element and the base together. The device also includes at least one sealing element disposed

between the internal reservoir well and the flange element. The sealing element 1s adapted to
provide a fluid tight seal between the base and the flange element when the base and the flange

element are detachably mated.

[0010] Unlike prior art reservoirs with connector elements that perform both the securing and
the sealing functions, the present invention includes separate snap fit and sealing elements. The
snap fit element 1s particularly well adapted to provide a secure and detachable connection
between the base and the flange, while the seal 1s particularly well suited to provide a fluid tight
closure. For example, the seal can be formed from a more pliable material than the snap fit

connection so that the seal can conform to the area between the base and the flange.

[0011] In one aspect of the invention, the snap fit element includes a protruding feature formed
on the flange element that 1s matable with a complementary feature formed on the internal
reservolr well. For example, the protruding feature can be formed on an outer surface of the
flange element and a complementary recess can be formed on the base. The flange element and
base are then mated by seating the flange element inside the internal reservoir well. In an
alternative embodiment, the protruding feature can be formed on the base and the

complementary feature can be formed on the flange element.

[0012] In another aspect of the invention, the snap fit element can include a split ring disposed
in a recess on the flange element that 1s adapted to mate with a complementary feature formed on
internal reservoir well. The split ring is sized and configured such that during assembly of the
flange element and the base, the split ring 1s compressed. When assembly 1s complete, the split

ring aligns with a recess and expands into position within the recess.

[0013] In yet another aspect of the invention, the snap fit element may take the form of multiple
locking fingers, each of which 1s matable with a recess. For example, the base can include
multiple locking fingers each having a protruding feature at a first end, and the flange element

can include a complementary mating recess adapted to mate with the multiple locking fingers.



CA 02526824 2012-12-07

[0014]) In a further aspect of the invention, the base can include an egress lumen having an upper

portion and a lower portion. The snap fit element of the present invention can be formed
between the egress lumen and the flange element. For example, the egress lumen can include a

barb adapted to mate with a receiving area on the flange element.

[0015] The sealing element of the present invention can, in one aspect, be positioned within a
sealing recess on the inner surface of the base and/or on the outer surface of the flange ¢lement.

In another aspect, the device can include multiple seals in multiple sealing recesses.

[0015a) In a further aspect, there is provided a ventriculostomy reservoir device, comprising: a
base having an upper and lower opening, the upper opening defining an internal reservoir well; a
cap having an open bottom portion; a flange element having a first portion disposed within a
portion of the cap and a second portion extending distally beyond the open bottom portion of the
cap and adapted for detachably mating with the internal reservoir well of the base, the second
portion of the flange element including a snap fit element adapted to cooperate with a feature on
the internal reservoir well to secure the flange element and the base together; and at least one
sealing element disposed between the internal reservoir well and the flange element, the sealing
element being adapted to provide a fluid tight seal between the base and the tlange element when
the base and the flange eclement are detachably mated; and wherein the sealing element 1s
disposed between an inner surface of the internal reservoir well and an outer surface of the flange

element, characterised in that the sealing element and the snap fit element are separate elements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention can be more fully understood from the following detailed description

taken in conjunction with the accompanying drawings, in which:

[0017] FIG. 1 is a perspective view of one embodiment of the ventriculostomy reservoir device

of the present invention;

[0018] FIG. 2A is a sectional view of the ventriculostomy reservoir device ot FIG. 1;
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[0019] FIG. 2B is a sectional view of the ventriculostomy reservoir device of FIG. 1 in a

disassembled state;

[0020] FIG. 2C is a partially cut-away view of the ventriculostomy reservoir device of FIG. 1 in

a disassembled state:

[0021] FIG. 3 is a sectional view of another embodiment of the ventriculostomy reservoir device

of the present invention;

[0022] FIG. 4A is a sectional view of yet another embodiment of the ventriculostomy reservoir

device of the present invention;

[0023] FIG. 4B is a partially cut-away view of the ventriculostomy reservoir device of FIG. 4A;

- 44 -
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[0024] FIG. 5 is a sectional view of still another embodiment of the ventriculostomy reservoir

device of the present invention;

[0025] FIG. 6A is a sectional view an alternative embodiment of the ventriculostomy reservoir

device of the present invention;

[0026] FIG. 6B is a sectional view of the ventriculostomy reservoir device of FIG. 6A shown 1n

a disassembled state;

[0027] FIG. 7A is a sectional view of an additional embodiment of the ventriculostomy reservoir

device of the present invention; and
[0028] FIG. 7B is a perspective view of the ventriculostomy reservoir device of FIG. 7A.

DETAILED DESCRIPTION OF THE INVENTION

[0029] In general, the present invention provides a ventriculostomy reservoir device having a
reservoir area and a cap positionable over the reservoir area. A snap connection and a sealing
clement connect the reservoir area to the cap and thereby provide a detachable, fluid-tight
connection. In one aspect, the snap connection is formed between non-elastomeric, substantially
rigid materials such that the reservoir area and the cap are securely mated, while the seal 1s

formed of a more pliable material to facilitate a fluid tight seal.

[0030] FIG. 1 illustrates an assembled ventriculostomy reservoir device 10, including a cap 12
and a base 14. The cap and the base are able to be mated to one another as described below and
the assembled device encloses an internal reservoir well which can be sampled by inserting a
sampling tool through cap 12.

[0031] FIGS. 2A through 2C illustrate the construction of the device 10 pictured in FIG. 1. As

shown, cap 12 includes a closed top and an open bottom portion. The ingress lumen 16 extends
through the cap 12 into the internal reservoir well 20 via the open bottom portion. In another
embodiment (not illustrated), the cap may include a closed bottom portion with the ingress

lumen 16 feeding directly into internal reservoir well 20.
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[0032] The base 14 defines an internal reservoir well 20 which is disposed below cap 12 when

the ventriculostomy device is assembled. As shown, base 14 can have a funnel-like shape
including an open top, side walls, and a narrow, lower tube 17. Sidewalls can provide an a
surface that is able to detachably mate with the flange element 22 and to enclose internal
reservoir well 20. Lower tube 17 defines an egress lumen 18 that 1s adapted to drain fluid from
the reservoir to another location or to another other implanted device. For example, lower tube
17 can mate with a catheter 35 (FIG. 1) and can include features, such as barb 36, to facilitate

mating with the catheter.

[0033] Base 14 can be formed from a substantially rigid material so that it is able to maintain its
shape after it is implanted and so that it can provide support to the portions of the device tormed
from a more pliable material, such as cap 12. The substantially rigid material properties of the
base and the more pliable material properties of the cap would render them difficult to
effectively and efficiently mate to one another during a surgical procedure. Accordingly, in one
embodiment a substantially rigid flange element is used as a connecting element to join the cap
12 and base 14 together. In this embodiment, the pliable cap 1s fixedly mated with an upper
portion 24 of rigid flange element 22, and the lower portion 26 of the flange element 22 1s
detachably mated with rigid base 14. The joinder of the cap and flange elements thus provides a
cap/flange assembly 27 capable of securely and detachably mating to the base 14.

[0034] In an exemplary embodiment, illustrated in FIGS. 2A-2C, flange element 22 has an
upper portion 24 that is in the form of an annular, substantially horizontally oriented ring.
Integrally attached to upper portion 24 of flange element 22 is lower flange element portion 26,
which is in the form of an annular ring that is oriented in a plane substantially orthogonal to
upper portion 24. The upper portion 24 of flange element 22 is adapted to mate with the cap.
One skilled in the art will appreciate that the flange can be mated to the cap 12 by a variety of
techniques and that the engagement can be permanent or reversible. In an exemplary
embodiment, however, upper portion 24 of flange element 22 is seated within a recess 33 formed
in cap 12. The upper portion 24 can be maintained within recess 33 by an interference fit, or

other techniques (e.g., use of adhesives, ultrasonic welding) may be used to secure the two
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components. In addition, upper portion 24 and/or the internal walls of recess 33 can have surface

features that will enhance securement of the flange element to the cap.

[0035] As noted above, the flange element serves as an connecting element joining cap 12 and
base 14. This can be accomplished by using lower portion 26 of flange element 22 to detachably
mate with base 14. In onec embodiment, a snap fit element can provide the secure, detachable
connection between the lower portion 26 of the flange element 22 and the base 14. A variety of
snap fit elements are contemplated, but they are generally characterized by the presence of
opposed, complementary mating features on the flange element and the base. The invention
encompasses the use of snap fit elements that are formed integrally with the base and flange
element, as well as, snap fit elements that are separate from but matable to the flange element

and the base.

[0036] In one example shown in FIGS. 2A-2C, a snap fit element 281includes a protruding
feature 30 formed on an outer surface of the flange element 22 and a complementary recess 31
formed on an iner surface of base 14. In this embodiment, the flange/cap assembly 27 can be
joined to the base by inserting the lower portion 26 of flange element 22 within the base, causing
the lower flange portion 26 to slightly compress or deflect until protruding feature 30 reaches
recess 31. At such point, the lower flange portion 26 will assume its original dimensions and
feature 30 will be seated within recess 31. One skilled in the art will appreciate that the position
of the protruding feature and the complementary recess can be reversed, as shown 1n FIG. 3,

such that protruding feature 30 1s positioned on base 14 and complementary recess 31 1s
positioned on lower flange portion 26. Further, 1t 1s understood that the feature 30 can be

continuous, or 1t can be in the form of a plurality of discrete features.

[0037] In addition to snap fit element 28, a seal 32 can be used to enhance the mating of the
flange element and the base, as well as to provide a fluid-tight connection between these
components. Seal 32 1s preferably positioned between flange element 22 and base 14, and in one
embodiment, seal 32 1s positioned between the inner surface of base 14 and the outer surface of

flange element 22. The seal can be formed of a pliable material, such as an e¢lastomer, such that
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the seal sufficiently conforms to the space between the flange and the base when the

ventriculostomy reservoir 1s assembled.

[0038] The secal 32 can be seated 1n a seal recess 34 this can be formed in flange 22 or 1n base
14. The seal recess 34 helps to prevent migration of the seal when the flange/cap assembly 27 is
joined to the base 14. In addition, since only a portion of seal 32 extends from the seal recess 34,
the seal 32 creates minimal resistance to assembly when the flange element is inserted into the

base.

[0039] In one embodiment, seal 32 is in the form of an o-ring positioned between base 14 and
flange 22. For example, seal 32 shown in FIGS. 2A — 2C can be an o-ring having a circular
cross section which will conform to the space between flange element 22 and base 14. One
skilled in the art will appreciate that the cross section of the seal can have a variety of other
shapes, such as, for example rectangular, triangular, or irregular. As shown, the overall shape ot
seal 32 can be a ring, and the diameter of the ring can be matched to that of base 14 and/or flange
clement 22. In one embodiment, the diameter of the seal can be slightly smaller than the

diameter of the base so that the seal is stretched around base 14.

[0040] FIGS. 4A and 4B illustrate an alternative snap fit engagement that can be substituted for
or be used with the protruding feature/complementary recess snap fit arrangement described
above with respect to FIGS. 2A-3. As shown, the snap fit element is effected using a split ring
40 that joins the flange 22 to the base 14. The split ring 40 seats within a slot 42, and the split

ring 1s of as size and shape such that a portion of the split ring extends beyond the perimeter of

the slot 42, which as illustrated in FIGS. 4A and 4B, is formed in flange element 22. The portion
of the split ring 40 that extends beyond the perimeter of slot 42 is adapted to seat within a

complementary recess 48 formed 1n the base.

[0041] The split ring is generally circular and can have an opening along one portion that allows
the split ring to be compressed so that its diameter decreases. In addition, the split ring should be
made from a resilient or shape-memory material such that one a compressive force 1s released,

the split ring returns to its original configuration and dimensions. In use, the portion of
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the split ring that extends beyond the perimeter of the slot 42 1s compressed as the flange element
1s slid within the base. Once the split ring 1s aligned with a recess 48 1n the base, the
compressive force on the split ring 1s removed and the split ring expands to occupy the recess 48.

The split ring 40 thus acts to secure the tlange/cap assembly to the base.

[0042] In an alternate embodiment, the split ring can snap around a raised portion of flange
element 22 rather than snapping into a recess. For example, FIG. 5 1llustrates ventriculostomy

reservolr device 10 including a raised area 50 formed on the inner surface of base 14. The split

ring 40’ 1s seated within a groove 43 that 1s formed 1n the outer surface of the flange element 22.

The relative dimensions of groove 43 and the split ring 40" are such that the split ring 40’ remains

seated 1n groove 43 during assembly of device 10, while still protruding to an extend sufficient to

facilitate locking with base 12.

[0043] To mate base 14 to the cap/flange element assembly, the lower portion 26 of flange

element 22 1s slid within base 14. As the flange element 1s inserted, split ring 40’ reaches the

raised area 50 and 1s compressed. Once split ring 40’ slides passed raised area 50, the split ring

expands to provide a snap fit connection between flange element 22 and base 14. In yet another

aspect, both raised area 50 and recess 48 can be used to hold the split ring within base 14.

[0044] In yet another aspect of a snap fit arrangement, a continuous ring (not illustrated) and a

complementary feature can be used. For example, a ring similar to the sphit rings 40, 40’, but
lacking an opening 44, can be used to provide a snap fit connection. To assemble the cap/flange
element with such a ring, the flange element 1s slid within the base. When the ring on the flange
element reaches the complementary feature (e.g., a raised area), the base and/or the flange
element slightly deforms to allow the ring to pass the raised area and snap fit into position behind
the raised area. A continuous ring may also be used with a recess, with a similar slight
deformation of the base required to snap the continuous ring of the flange element into the recess

1n the base.

[0045] One skilled in the art will appreciate that the location of the split or continuous ring can

be varied. For example, a split or continuous ring could be positioned in base 14 instead of in

_0._
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flange element 22. In such an configuration, the location of the corresponding raised area or

recess would be on the sidewall of flange element 22.

[0046] In another embodiment of the snap fit arrangement, a snap fit 1s formed between the
bottom of internal reservoir well 20, defined by a bottom surface 54 of the flange element 22,
and an upper portion of the lower tube 17. As shown in FIGS. 6A and 6B, the lower portion of
the flange element extends across and encloses the bottom of the internal reservoir well with a
bottom surface 54. The bottom surface 54 can be a continuous surface, or it can be formed of a

plurality of discrete elements as shown 1n FIGS. 6A and 6B.

[0047] As further illustrated in FIGS. 6A and 6B, the base 14 includes a lower tube 17 that
extends upwardly between the sidewalls 13 of base 14. An upper portion of the lower tube 17
includes surface features, such as barbs 58 to assist 1n the snap fit engagement. In addition, the
bottom surface 54 includes an engagement tab 56 that 1s formed on an inner portion of the
bottom surface of the flange element 22. The engagement tab 56 is complementary with the
barbs 58 of the lower tube to facilitate snap fit engagement of the flange/cap assembly with the

base.

[0048] FIGS. 6A and 6B also 1llustrate a seal 32 that can be positioned between the inner
surface of the base 14 and the outer surface of the flange element 22 to provide a fluid tight seal.
In addition, or alternatively, the seal can be positioned between bottom surface 54 of flange

element 22 and base 14.

[0049] To assemble device 10, cap/flange assembly 27 is received between the sidewalls of base
14 until the barb on the lower tube 17 snap fits with the receiving area 54 of the flange element.
In 1s understood that the lower tube 17 and/or lower surface 54 may deform to some extent

during the assembly process.

[0050] In yet another embodiment of the snap fit arrangement, snap fit fingers 60 formed on
base 14 can snap into a recess 62 or behind a raised area (not shown) on flange element 22. In

this embodiment illustrated in FIGS. 7A and 7B, snap fit fingers 60 extend from outer surface of

- 10 -



CA 02526824 2005-11-14

base 14 and are adapted to mate with the outer surface of flange element 22. Snap fit fingers 60
can include a plurality of parallel, elongate members, each having a mating feature, such as
protrusion 64, on the upper portion thereof. In addition, the outer surface of flange element 22
includes complementary recess 62 adapted to seat protrusions 64. When the device is assembled,
the snap fit fingers encircle flange element 22 and snap fit into recess 62. This embodiment can
also include seal 32 positioned between the inner surface of flange element 22 and the outer

surface of the base 14 sidewalls 13 as shown 1n FIG. 7B.

[0051] One skilled 1n the art will appreciate that the exemplary snap fit arrangements disclosed
above can secure the base and cap/flange assembly together such that the device will not
accidentally dissassemble after implantation. For example, the cap flange/assembly can be
mated to the base such that more than about one half pound of force 1s required to pull the
assembled device apart, and 1n another aspect, more than about 1 pound of force 1s required to
pull the assembled device apart. In yet another aspect, the required force is 1n the range of about

1 to 10 pounds of force, and even more preferably 1 to 5 pounds of force.

[0052] As discussed above, the seal and the snap fit element can be formed from different
materials. For example, the material used to form the seal 1s preferably a biocompatible,
elastomeric material adapted to provide a fluid-tight seal between more rigid portions of the
device. Exemplary materials that can be used to form the seal include, by way of non-limiting
example, silicon rubber, fluoropolymers, and polyurethane. In one aspect, the materials used to

form the seal can include materials having a hardness in the range of about 25 to 90 Shore A

Durometer.

[0053] The substantially rigid material from which the base and flange element are formed can
include various biocompatible materials that have sufficient strength to withstand implantation

while retaining enough flexibility to allow a snap fit. Exemplary materials for forming the base

and the flange include, nylon, polypropylene, fluoropolymers, ABS, polycarbonate, and stainless

steel. While the same or different materials can be used to form the base, the flange element,

and/or the snap fit element, the selected materials are preferably more rigid than seal 32.

_11 -



CA 02526824 2005-11-14

[0054] One skilled in the art will appreciate further features and advantages of the invention
based on the above-described embodiments. Accordingly, the invention 1s not to be limited by
what has been particularly shown and described, except as indicated by the appended claims. All
publications and references cited herein are expressly incorporated herein by reference in their

entirety.

What 1s claimed 1s:

212 -
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CLAIMS:

1. A ventriculostomy reservoir device, comprising: a base having an upper and lower
opening, the upper opening defining an internal reservoir well; a cap having an open
bottom portion; a flange element having a first portion disposed within a portion of the cap
and a second portion extending distally beyond the open bottom portion of the cap and
adapted for detachably mating with the internal reservoir well of the base, the second
portion of the flange element including a snap fit element adapted to cooperate with a
feature on the internal reservoir well to secure the flange element and the base together;
and at least one sealing element disposed between the internal reservoir well and the flange
element, the sealing element being adapted to provide a fluid tight seal between the base
and the flange element when the base and the flange element are detachably mated; and
wherein the sealing element is disposed between an inner surface of the internal reservoir
well and an outer surface of the flange element, characterised in that the sealing element

and the snap fit element are separate elements.

2. The device of claim 1, wherein the sealing element is formed of an elastomeric material

that is more pliable than the base and the flange element.
3. The device of claim 1 or claim 2, wherein the snap fit element is substantially rigid.

4. The device of any one of claims 1 to 3, wherein the snap fit element on the second

portion of the flange element is adapted to cooperate with a feature on an inner surface of

the internal reservoir well.

5. The device of any one of claims 1 to 4, wherein the cap 1s formed from an elastomeric

material and the flange element is formed from a non-elastomeric material.

6. The device of claim 5, wherein the cap is pliable and the flange element is substantially

rigid.

13
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7. The device of any one of claims 1 to 6, wherein the cap is constructed from silicone,

polyurethane or a combination thereot.

8. The device of any one of claims 1 to 7, wherein the flange element is constructed from
nylon, polypropylene, a fluoropolymer, ABS, polycarbonate, stainless steel or a

combination thereof.
9. The device of any one of claims 1 to 8, including multiple sealing elements.
10. The device of any one of claims 1 to 9, wherein the sealing element 1s an o-ring.

11. The device of any one of claims 1 to 10, wherein the snap fit element includes a
protruding feature formed on the flange element that is matable with a complementary

feature formed on the internal reservoir well.

12. The device of claim 11, wherein the protruding feature is formed on an outer surface of

the flange element.

13. The device of claim 12, wherein the protruding feature is integral with the flange

element.

14. The device of any one of claims 1 to 10, wherein the snap fit element includes a recess

formed on the flange element that is matable with a complementary feature formed on an

inner surface of the internal reservoir well.

15. The device of any one of claims 1 to 14, wherein the snap fit element includes a split

ring disposed in a recess on the flange element and adapted to mate with a complementary

feature formed on the internal reservoir well.

16. The device of any one of claims 1 to 15, wherein the feature on the internal reservoir

well is a split ring disposed 1n a recess.

14
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17. The device of any one of claims 1 to 16, wherein the first portion of the flange element

1s permanently joined to the cap.

18. The device of any one of claims 1 to 17, wherein at least about 4.45 newtons (1 pound)

of force is required to separate the flange element and the base.

19. The device of any one of claims 1 to 18, wherein the force required to separate the
detachably mated lower flange element from the base is in the range of 4.45 to 22.25
newtons (1 1b to 5 lbs).

20. The device of any one of claims 1 to 19, wherein the second portion of the tlange

element is positioned within an interior of the internal reservoir well.

21. The device of any one of claims 1 to 20, wherein the feature on the internal reservoir

well includes multiple locking fingers each of which is matable with the snap fit element.

22. The device of any one of claims 1 to 21, wherein the base includes multiple locking
fingers each having a protruding feature at a first end, and wherein the snap fit element of
the flange element includes a complementary mating recess adapted to mate with the

multiple locking fingers.

23. The device of any one of claims 1 to 22, wherein the feature on the internal reservoir

well includes a first portion extending from an outer surface of the base, the first portion

including at least one locking finger adapted to mate with the snap fit element disposed on

an outer surface of the flange element.

24. The device of claim 23, wherein the sealing element is disposed between an outer

surface of the internal reservoir well and an inner surface of the flange element.

25. The device of any one of claims 1 to 24, wherein the base includes an egress lumen

including an upper portion and a lower portion adapted to mate with a catheter.
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26. The device of claim 25, wherein the snap fit element 1s adapted to cooperate with a

feature on the upper portion of the egress lumen.

27. The device of claim 26, wherein the egress lumen includes a barb adapted to mate with

the second portion of the flange.

28. The device of any one of claims 1 to 27, wherein the cap includes an introduction

channel.
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