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Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mu firma,
domiciliada en la Carrera 11 A No 94-76, of 305, obrando como apoderada de la
sociedad Codman & Shurtleff, Inc., domicilada en Raynham, Massachusetts,

Estados Unudos de América, solicitante de la patente de la referencia, jen-respuesta alT

“ofico No. 11312 “notificado por fijacién en lista el dia 01 de diciembre de 2005,

Y —

atentamente me permito presentar los sigutentes documentos.

1.

Copia certificada de la solicitud de patente niimero 10/995,947 presentada en
Estadds Umidos de Aménca el dia 22 de noviembre de 2004, con la debida
traduccién de lo pertinente.

Dibujos formales (los cuales fueton anunciados en el capitulo descrptivo) de
acuerdo con lo establecido en el articulo 4-d del Decreto 117 de 1994, ,

Artes finales en tamafio 12 x 12 centimetros (por duplicado) de la figura
caracteristica.

Documento (1) de cesidn suscrito por el inventor a favor de m1 mandante.

Sobte el particular, es importante resaltar que de conformidad con las normas
legales vigentes, articulo 1 de la Resolucién 210 de 2001, expedida por el

Superintendente de Industria y Comercio y articulo 2 de la Convencién de la
Haya, el documento en inglés que se pretenda aportar como parte de los tramites
de propiedad industrial ante la Supenntendencia de Industria y Comercio no
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requicren traduccién. Por otro lado, la legahizacién consular y/o diplomanca de los
documentos expedidos en ¢l extranjero no es nccesaria. Por lo tanto, cl
documento de cesi6n anexo a este memorial es villdamente presentado en idioma
inglés y con la correspondiente Apostilla.

Espero con esto haber dado cabal cumplimiento a lo solicitado por ese despacho y
de conformidad con lo indicado en los articulos 3°, inciso 3; 35, incise 2 y 59, inciso 2
del CCA, al analtzar este memoral, atentamente ruego se traten todas las cuestiones
planteadas con motivo del mismo.

Sefior Supenintendente,

JIMENA ESE %éAlg URIBE
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DEPARTAMENTO DE COMERCIO DE LOS ESTADOS
UNIDOS
Oficina de Patentes y Marcas de los Estados Unidos

Noviembre 28 de, 2005

La presente es para certificar que el anexo es una copia fiel de los
registros de la Oficina de Patentes y Marcas de los Estados Unidos, de
los documentos de la solicitud de patente identificada mas adelante,
que cumplié con los requerimientos para que se le concediera una
fecha de presentacién de acuerdo con 35 USC 111.

Numero de Solicitud: 10/995,947
Fecha de Presentacion: Noviembre 22 de 2004

EL CODIGO DEL PAIS Y EL NUMERO DE SU SOLICITUD DE
PRIORIDAD PARA SER USADO EN UNA PRESENTACION
EXTRANJERA BAJO EL CONVENIO DE PARIS, ES
US10/995,947

Por la autoridad del
Comisionado de Patentes y Marca

(fdo) P. SWAIN

Oficial Certificador

Sello oficial de la Oficina de Patentes y Marcas de los
Estados Unidos de América
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Atty. Docket No.: 22719-59 (COD5024)

VENTRICULOSTOMY RESERVOIR

CROSS-REFERENCE TO RELATED APPLICATIONS
[001] Not applicable.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH
{002] Not Applicable.

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 in this manner, but instead
accumnulates 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 is to be

-1-
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Atty. Docket No.: 22719-59 (COD5024)

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

[008] One drawback of the conventional ventriculostomy reservoirs is the difficulty of
manipulating the various components and assembling them into 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 is 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 is facilitated by a snap fit element on the flange element
that is adapted to cooperate with a complementary feature on the base to secure the flange

-2-
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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 is adapted to
provide a fluid tight sea] 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 is particularly well adapted to provide a secure and detachable connection
between the base and the flange, while the seal is 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 is matable with a complementary feature formed on the internal
reservoir 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
altemnative 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 is 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 clement and the base, the split ring is compressed. When assembly is 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 is 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.

éopy provided by USPTO from the IFW Image Database on 11/23/2005
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{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 element.
In another aspect, the device can include multiple seals in multiple sealing recesses.

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:

i
(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 of FIG. 1;

[0019] FIG. 2B is a sectional view of the ventriculostomy reservoir device of FIG. 1ina
disassembled state;

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

#
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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 in
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
element 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 is
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 abase 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 bottomn 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.

.5.
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[0032) The base 14 defines an intemmal 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 13, and a narrow, lower tube 17. Sidewalls 13 can provide an a
surface that is able to detachably mate with the flange element 22 and to enclose intemnal
reservoir well 20. Lower tube 17 defines an egress lumen 18 that is adapteq 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 formed
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 is fixedly mated with an upper
portion 24 of rigid flange element 22, and the lower portion 26 of the flange element 22 is
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.
Integrully 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

-6-
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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 one 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 contempiated, 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.

3 [0036] In one example shown in FIGS. 2A-2C, a snap fit element 28includes a protruding
feature 30 formed on an outer surface of the flange element 22 and a complementary recess 31
formed on an inner 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 in FIG. 3,
such that protruding feature 30 is positioned on base 14 and complementary recess 31 is
positioned on lower flange portion 26. Further, it is understood that the feature 30 can be
continuous, or it 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 is preferably positioned between flange element 22 and base 14, and in one
embodiment, seal 32 is 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 elastomer, such that
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the seal sufficiently conforms to the space between the flange and the base when the

ventriculostomy reservoir is assembled.

[0038] The seal 32 can be seated in a seal recess 34 this can be formed in flange 22 or in 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 8 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 of
seal 32 can be a ring, and the diameter of the ring can be matched to that of base 14-and/or flange
element 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 is 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 in the base.

[0041] The split ring is generally circular and can have an opening 44 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 is

released, the split ring returns to its original configuration and dimensions. In use, the portion of

-8-
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the split ring that extends beyond the perimeter of the slot 42 is compressed as the flange element
is slid within the base. Once the split ring is aligned with a recess 48 in the base, the
compressive force on the split ring is removed and the split ring expands to occupy the recess 48.
The split ring 40 thus acts to secure the flange/cap assembly to the base.

[0042] In an altemate embodiment, the split ring can snap around a raised portion of flange
element 22 rather than snapping into a recess. For example, FIG. § illustrates ventriculostomy
reservoir device 10 including a raised area 50 formed on the inner surface of base 14. The split
ring 40’ is seated within a groove 43 that is formed in 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 in 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 is slid within base 14. As the flange element is inserted, split ring 40’ reaches the
raised area 50 and is compressed. Once split ring 40’ slides passed raised area 50, the split ring
expands to provide a snap fit connection between flange clement 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 split 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 is 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

in the base.
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[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
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 is 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 in 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 in the snap fit engagement. In addition, the
bottom surface 54 includes an engagement tab 56 that is 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 ancih 6B also illustrate 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 altematively, 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 is understood that the lower tube 17 and/or lower surface 54 may deform to some extent
during the assembly process.

-10-
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[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
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 in FIG. 7B.

[0051) One skilled in 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'ﬂangelassembly can be
mated to the base such that more than about one half pound of force is required to pull the
assembled device apart, and in another aspect, more than about 1 pound of force is required to
pull the assembled device apart. In yet another aspect, the required force is in 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 is 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

-11 -
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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.

J0054] One skilled in the art will appreciate further features and advantages of the invention
based on the above-described embodiments. Accordingly, the invention is 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 is claimed is:

-12-
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REIVINDICACIONES

1 Un dispositivo de reservorio para ventriculostomia, que comprende

Una base que tiene una abertura superior e Inferior, la abertura superior

define un pozo de reservorio interno,

Una tapa que tiene una porcidn de fondo abierta;

Un elemento de reborde que tiene una primera porcidn dispuesta en una
porcién de la tapa y una segunda porcion que se extiende distalmente mas alla de
la porcién ablerta de fondo de la tapa y adaptada para ser desmontable de la
unién con el pozo de reservorio interno de la base, la segunda porcion del
elemen'to de reborde incluye un elemento de ajuste por presiéon adaptado para
cooperar con una caracteristica en el pozo del reservorio interno para asegurar el

elemento de reborde y la base juntos; y

Al menos un elemento de sello dispuesto entre el pozo del reservorio interno y
el elemento de reborde, el elemento de sello estd adaptado para proporcionar un
sello hermético al fluido entre la base y el elemento de reborde cuando la base y el

elemento de reborde se desmontan.

2.  El dispositivo de la reivindicaciéon 1, donde el elemento de sello esta formado
de un matenal elastomérico que es mas dlctil que la base y el elemento de

reborde

3 El dispositivo de la reivindicacion 1, donde el elemento de ajuste por presion

es sustancialmente rigido.
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4. El dispositivo de la rewvindicacion 1, donde el elemento de ajuste por presion
sobre la segunda porcion del elemento de reborde se adapta para cooperar con

una caracteristica en una superficie interna del pozo de reservorio interno

5. El dispositivo de ia rewvindicacion 1, donde la tapa estd formada de un
material elastomerico y el elemento de reborde esta formado de un matenal no

elastomérico

6. El dispositivo de la reivindicacion 5, donde la tapa es ductl y el elemento de

reborde es sustancialmente rigido

7 El dispositivo de la rewvindicacion 1, donde la tapa esta construida de
materiales seleccionados del grupo que consiste de silicona, poliuretano, y

combinaciones de ellos.

8 El dispositivo de la revindicacién 1, donde el elemento de reborde esta
construido de materales seleccionados del grupo que consiste de, nylon,
polipropileno, fluoropolimeros, ABS, policarbonato, acero inoxidable, vy

combinaciones de ellos.

9. Eldispositivo de ta reivindicacién 1, que incluye multiples elementos de sello

10 El dispositivo de la reivindicacién 1, donde el elemento de sello es un anillo

en O.
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11. EIl dispositivo de la reivindicacién 1, donde el elemento de seilac esta
dispuesto entre una superficie Interna del pozo de reservorio Interno y una

superfléle externa del elemento de reborde

12 El dispositivo de la reivindicacion 1, donde el elemento de ajuste por presion
incluye una caracteristica de protrusiéon formada en el elemento de reborde que se
puede unir con una caracteristica complementaria formada en el pozo de

reservorio interno

13. El dispositivo de la reivindicacién 12, donde la caracteristica de protrusion
esta formada en una superficie externa del elemento de reborde.
14. El dispositivo de la revindicacién 13, donde la caracteristica de protrusion es

integral con el elemento de reborde

15 El dispositivo de la reivindicacion 1, donde el elemento de ajuste por presion
incluye una depresién formada en el elemento de reborde que se puede unir con
una caracteristica complementaria formada en la superficie interna del pozo de

reservorio interno.

16. El dispositivo de la reivindicacién 1, donde el elemento de ajuste por presion
incluye un anillo hendido dispuesto en una depresion sobre el elemento de
reborde y adaptado para unirse con una caracteristica complementana formada en

el pozo de reservorio interno

17. El dispositivo de la reiwvindicacion 1, donde la caracteristica del pozo de

reservorio interno es un anillo hendido dispuesto en una depresién
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18. El dispositivo de la rewvindicacién 1, donde la primera porcién del elemento

de reborde esta permanentemente unida a la tapa.

19 El dispositivo de la reivindicacion 1, donde al menos una libra de fuerza se

requiere para separar el elemento de reborde y la base

20. E! dispositivo de la reivindicacién 1, donde la fuerza requerida para separar
el elemento de reborde infenor unido desmontablemente de la base esta en el

intervalo de cerca de 1 libra a 5 libras

21 El dispositivo de la reivindicacion 1, donde la segunda porcion del elemento

de reborde esta posicionada en el interior del pozo de reservorio interno

22 El dispositivo de la reivindicacién 1, donde la caracteristica en el pozo de
reservorio interno incluye multiples dedos aseguradores cada uno de los cuales se
puede unir con el elemento de ajuste por presion

23. El dispositivo de la reivindicacién 1, donde la base incluye multiples dedos
aseguradores cada uno teniendo una caracteristica de protrusién en el primer
extremo, y donde el elemento de ajuste por presién del elemento de reborde
incluye una depresion que se une complementariamente adaptada para unirse con

los multiples dedos aseguradores.

24. El dispositivo de la reivindicacién 1, donde la caracteristica en el pozo de
reservorio interno incluye una primera porcién que se extiende desde una
superficie externa de la base, la primera porcion incluye al menos un dedo
aseguredor adaptado para unirse con el elemento de ajuste por presiéon dispuesto

sobre una superficie externa del elemento de reborde

b\
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25. Er dispositivo de la revindicacion 24, donde el elemento de sello esta
dispuesto entre una superficie externa del pozo de reservorio interno y una

superficie interna en el elemento del reborde.

26 El dispositivo de la reivindicacién 1, donde la base incluye una luz de salida
que incluye una porcidn superior y una porcion inferior adaptadas para unirse con

un catéter.

27. El dispositivo de la reivindicacion 26, donde el elemento de ajuste por
presidbn estd adaptado para cooperar con una caracteristica sobre la porcion

supernor de la luz de salida

28 El dispositivo de la reivindicacion 27, donde la luz de salida incluye una

lengueta adaptada para unirse con una segunda porcion del reborde

29 El dispositivo de la rewvindicacion 1, donde la tapa incluye un canal de

introduccion.

30. El dispositivo de reservorio para ventnculostomla, que comprende
Un reservorio formado por un elemento de reborde que tiene una porcion de
reborde superior, una porcion de reborde inferior, y una pared lateral que se

extiende entre ellas, y donde la pared lateral define un pozo de reservorio interno,

Una tapa que tiene una superficie supenor cerrada, una porcién de fondo
abierta, y un canal de introduccion, y donde la porcion de reborde superior esta

permanentemente unida a una porcién de fa tapa,
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Un elemento de conexidon desmontable que tiene un primer extremo
adaptado para unirse al elemento de reborde y un segundo extremo adaptado
para unirse a un catéter, el prnmer extremo del elemento de conexion incluye al
menos un elemento de ajuste por presidbn adaptado para cooperar con una
caractqushca del elemento de reborde para asegurar el elemento de conexion al

elemento de reborde, y

Al menos un elemento de sello dispuesto entre e! reservorio y el elemento
de conexion, el elemento de sello se adapta para proporcionar un sello hermético

al fluido entre el elemento de reborde y el elemento de conexidn.

31 El dispositivo de la rewvindicacion 30, donde el elemento de ajuste por
presidn esta adaptado para unirse desmontablemente a una superficie exterior del

reservorio.

32. El dispositivo de la reivindicacién 30, donde la tapa esta formada de un
material elastomérico y el elemento de reborde esta formado de un matenal no

elastomérico

33 El dispositivo de la revindicacién 30, donde el elemento de sello es un anillo

en O,

34. EIl dispositivo de la rewvindicacion 30, donde el elemento de ajuste por
presion esta formado en cada una de la pluraidad de dedos aseguradores del

elemenio conector

2\
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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.

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 e¢lement.

3. The device of claim 1, wherein the snap fit element is substantially rigid.

4. The device of claim 1, 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 claim 1, wherein the cap is formed from an elastomeric material and the

flange element is formed from a non-elastomeric material.

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

-13-
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7. The device of claim 1, wherein the cap is constructed from materials selected from the
group consisting of silicone, polyurethane, and combinations thereof.

8. The device of claim 1, wherein the flange element is constructed form materials selected
from the group consisting of, nylon, polypropylene, fluoropolymers, ABS, polycarbonate,
stainless steel, and combinations thereof.

9. The device of claim 1, including multiple sealing elements.

10.  The device of claim 1, wherein the sealing element is an o-ring.

I1.  The device of claim 1, wherein the sealing element is disposed between an inner surface

of the intemnal reservoir well and an outer surface of the flange element.

12.  The device of claim 1, 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.

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

-

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

element.
15.  The device of claim 1, wherein the snap fit element includes a recess formed on the

flange element that is matable with a complementary feature formed on the on an inner surface
of the internal reservoir well.

-14 -
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16.  The device of claim 1, 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

intemal reservoir well.

17.  The device of claim 1, wherein the feature on the internal reservoir well is a split ring

disposed in a recess.

L™

18.  The device of claim 1, wherein the first portion of the flange element is permanently
joined to the cap.

19.  The device of claim 1, wherein at least about 1 pound of force is required to separate the
flange element and the base.

20. The device of claim 1, wherein the force required to separate the detachably mated lower
flange element from the base is in the range of about 1 Ib to 5 Ibs.

21.  The device of claim 1, wherein the second portion of the flange element is positioned

within an interior of the internal reservoir well.

22.  The device of claim 1, wherein the feature on the intemal reservoir well includes multiple
locking fingers each of which is matable with the snap fit element.

23.  The device of claim 1, wherein the base includes multiple locking fingers each having a
protruding feature at a first end, and wherein the snap {it element of the flange element includes a
complementary mating recess adapted to mate with the multiple locking fingers.

24.  The device of claim 1, 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

-15-
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flange element.

25.  The device of claim 24, wherein the sealing element is disposed between an outer surface
of the internal reservoir well and an inner surface of the flange element.

26. The device of claim 1, wherein the base includes an egress lumen including an upper
portion and a lower portion adapted to mate with a catheter.

27.  The device of claim 26, wherein the snap fit element is adapted to cooperate with a
feature on the upper portion of the egress lumen.

28.  The device of claim 27, wherein the egress lumen includes a barb adapted to mate with
the second portion of the flange.

29.  The device of ciaim 1, wherein the cap includes an introduction channel

30. A ventriculostomy reservoir device, comprising

a reservoir formed by a flange element having an upper flange portion, a lower flange
portion, and a sidewall extending therebetween, and wherein the sidewall defines an internal
reservoir well;

a cap having a closed upper surface, an open bottom portion, and an introduction channel,
and wherein the upper flange portion is permanently attached to a portion of the cap;

a detachable connection element having a first end adapted to mate to the flange element
and a second end adapted to mate to a catheter, the first end of the connection element including
at Jeast one snap fit element adapted to cooperate with a feature on the flange element to secure
the connection element to the flange element; and

at least one sealing element disposed between the reservoir and the connection element,
the sealing element being adapted to provide a fluid tight seal between the flange element and the

-16-
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connection element.

31.  The device of claim 30, wherein the snap fit element is adapted for detachably mating to
an outer surface of the reservoir.

32,  The device of claim 30, wherein the cap is formed from an elastomeric material and the
flange element is formed from a non-elastomeric material.

33.  Thedevice of claim 30, wherein the sealing element is an o-ring.

34.  The device of claim 30, wherein the snap fit element is formed on each of a plurality of
locking fingers of the connector element.

-17-
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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
clement to provide a fluid tight scal between the base and the flange element when the base and
the flange element are detachably mated.

13742321
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FIG. 2C
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FIG. 4B
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FIG. 6A
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Atty. Docket No.: 22719-59

ASSIGNMENT

We, Robert G. Kraus, of Attleboro, Massachusetis, Robert Taylor, of Coventry, Rhode
Island, and John Buonenno, of Bristol, Rhode Island in considerstion of One Dollar and other
valusble consideration paid to us by

CODMAN & SBURTLEFF, INC.

a New Jersey corporation having a place of businesa at 325 Paramount Drive, Raynham,
Massachusetts 02767-0350, the receipt of which is hereby acknowiedged, do hereby sell, assign
and trensfer unto said

CODMAN & SHURTLEFF, INC,

its successors and assigns, the eptire interest for the United States of America and all foreign
countries including all rights of priority under the International Convention for the Protection of
Industrial Property in a certain invention or improvement in

VENTRICULOSTOMY RESERVOIR

described in a U.S. Patent Application executed by us and filed in the United States Patent and
Trademark Office on November 22, 2004 and assigned 10/995947, and in all Letters Patent of
the United States and all foreign countries which may or shall be granted on said invention, or
sny parts thereof, or on said spplication, or any divisional, continuing, reissue or other
applications bascd in whole or in part thereon. And we agree, for ourselves and our executors
and administrators, with said corporation and its successors and assigns bnt at its or their expense
and charges, hereafter to execute all applications, amended specifications, deed or other
instrument, and to do all acts necessary or proper to secure the grant of Letters Patent in the
United States and in all other countries to said corporation, with specifications and claims in such
form as shall be approved by the counsel of said corporation and to vest and confirm in sajd
corporation, its successors and assigns, the legal title to all such patents.

And we do hereby authorize and request the Commissioner of Patents and Trademarks of
the United States to issue such Letters Patent a3 shall be granted upon said spplication or
applications based thereon to said corparation, its successors and asaigns.

[SIGNATURES ON NEXT PAGES]
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Atty. Docket No.: 22719-59

WITNESS my hand and seal this i”’ dayof MARCH . 2005.

By: _MJZ‘“‘(

Robert G. Kraus
NOTARIAL SEAL

State/Commonwealth of: W A

County of: Bj S E ( .

o\ A

On this L(ﬂfdayof_MgL[b 2005 _ before me, the undersigned notary public,
persanally appeared Robert G. Kraus (name of document signer), proved to

me through satisfactory evidence of identification, which were

to be the person whose name is signed on the preceding or attached document, and
acknowledged to me that he signed it voluntarily for its stated purpose as an inventor for certain

inventions, discoverics, or improvements indicated in said document.

signature and seal of Notary)

[SIGNATURE ON NEXT PAGE]
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MARIA € FURTADO
Notary Mol
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Atty. Docket No.: 22719-59 ﬂ
WITNESS my hand and seal this & dayof AFFE/L 2005

By: Z

Robert Tayl

NOTARIAL SEAL

swc:omj)mm ofzJ!j@émﬂ

County of: %\gkl&

On this (g%day of Alaeil. . 2005 before ms, the undersigned notary public,
personally appeared " Robert Taylor (name of document signer), proved to
me through satisfactory evidence of identification, which were icense

to be the person whose name is signed on the preceding or attached document, and
acknowledged to me that he signed it voluntarily for its stated purpase as an inventor for certain
inventions, discoverjes, or improvements indicated in said document.

ture and seal of Notary)

_ NENEY A. WDOSTER
Natary Pablic
)‘ Commomueals of Massachusefts
349 My Cominlesion Expires 9-28-08
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Any. Docket No.: 22719-59

WITNESS my hand and seal this _~ Y*— aay of Worch— | 20s.

By:
o B

NOTARIAL SEAL

State/Commonwealth of: YY1AS S

Couaty of. F3¢1$ 0 (

Onthis Y M~dayof MmZci~, 2005 before me, the undersigned notary public,
personally appeared John Buonanno (name of document signer), proved to
me through satisfactory evidence of identification, which were .

to be the person whose name is signed on the preceding or attached document, and
acknowledged to me that he signed it vohuntarily for its stated purpose as an inventor for certain
inventions, discoveries, or improvements indicated in sald document.

1380347.1
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Nobwy Pablio
Commonwealth of Massachusathy
My Comm, QAT
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PTOISABNT (12:04v2)
Approved for use through 773172008 OMB 0851-0032
U.8 Patenl ang Tredemark Ofice; U 5, DEPARTMENT OF COMMERCE

Undur the Paparwork Raductian Act of 1998, no person are required Io reapard tu e colection of Information uniess i dapiays a valid OMB conbrol number.
ompletelifnown |

Effactive on 12012004, Complets if Known
Feus pursuant to the Consaldated Appropristions Act, 2003 0LR. 4819) | Application Number 10/895,947-Conf. #5680

FEE TRANSMITTAL  [FtngDate November 22, 2004

First Named Inventor | Robert G. Kraus

For FY 2005 Exantiner Name Not Yet Assigned
|:| Applicant cleims amad eniity stals, Ban 37 CFR 127 At Unit 3764
TOTAL AMOUNT OF PAYMENT | (§) 40.00 Altiomey DockstNo. | 0227158-0059

METHOD OF PAYMENT (check all that epply)

[x]Jcneek [ Jeredn co [ Jnsoneyorter [ nose [ ] other tploase wtemiyy

DD"’“" ACcount  Dapest Account Numbar 141449 Gaport Accoun! Name Nutter McClennen & Fish LLP
For the above-ideniified deposit account, the Director lo hereby authorized to (check all that apply)
[ Jcharge fae(s) indicated bolow Dcmme fae(s) Indicated below, except for the flling fee

Charge any addilional fes{s) or undespayment of Cradil any everpaymenis
fee(e) under 37 CFR 1.16 and 1.17 E] nan

FEE CALCULATION
1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCHFEES EXAMINATION FEES
Abplication Type Feo (5) !mE!.llu'lﬁilJm Fee {5} Mml%u Ege [5) % Faso Pald ()
Utility 300 150 500 250 200 100
Design 200 100 100 50 130 65
Plent 200 100 300 150 160 80
Reissue 300 150 300 250 600 300
Provisional 200 100 0 0 0 0
2. EXCESS CLAIM FEES Small Entity
Ess Dossiiption Fea{fi [Fesf§)
Ench claim over 20 (including Reissues) 50 25
Each independent claim over 3 (including Reussues) 200 100
Multiple dependent claims 350 180
Tolal Claims Extra Claims Fee Fae Pald ($) Multipls Dependgnt Claims
‘e x - Fee ($) Eze Bald (3)
jngep. Clalms Extra Claims Fee (3) Fee Pald ($)
-m x 2
3. APPLICATION SIZE FEE

If the specification and drawings exceed 100 sheets of paper (excluding clectronically filed sequence or computer
listings under 37 CFR 1.52(e)), the application size fee due 15 $250 (3125 for small entity) for each additional 50
sheets or fraction thereol. See 35U S C 4i(8)(1)(G) and 37 CFR 1.16(s)

Tatal Sheets Exira Shants Humber of ench additional §0 or fctionthereof  Foe () Fee Pald {§)
«100 = o (reund up t& a whole number) x =
4. OTHER FEE(8) Esas Pald (§)

Non-English Specification, $130 fes (no small entity discount)
Cther (e g, late filmg surcharge)- 8021 Recording each patent assignment, egreement or ... 40.00

[EeeTEReY A —
— [~ e 31,360 [ Tepmna (617) 436-2000

Kame (PrivTyoe)| Witflam C Geary il Data April 12, 2006

Fae Tranamitial

| hareby coriy that this cormespondence [s being deposted with the U 8 Poslal Service wilh sufficant postage as First Clasa Mall, In
an anveiops addressed to: MS Assignment Recondation Gervices, Director of the US Palent and Trademark Office, P.O Box 1450,

[ Alexandria, VA 22313-1450, on tha date shown beto

(Willam C. Geary II)
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REPUBLICA DE COLOMBIA \0
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

Folio
2020

Bogota D.C.,

Doctor({a)

ESCOBAR URIBE JIMENA

Apoderado(a) y/o Representante de
CODMAN & SHUIRTLEFF, INC.

REFERENCIA Radicacién No, 05 117555
Trimite 2
Evento 1
Actuacidn 416
Oficio No. 2873
Folios 1

Teniendo en cuenta que la solicitud de privilegio de patente gque se tramita bajo el
expediente indicado en la referencia, reiine los requisitos de forma establecidos en
los articulos 26 y 27 de la Decisifn 486 de la Comisién de la Comunidad Andina, ¥y .
en las demds disposiciones vigentea sobre la materia, se envia el extracto de la
solicitud a la Oficina de Comunicaciones para efecto de su publicacién en la Gaceta
de Propiedad Industrial, conforme lo establece el articulo 40 de la misma Decisién.

Siendo manifestacién expresa del interesado de efectuar la publicacién "inmediato",
eptd pe realizari en la pr6xima gaceta de Propiedad Industrial.

Camplase
Dado en Bogot& DC

ALIX CARMEN
Jefe de la

-

CESPEDES DE VERGEL
viaién de Nuevas Creaciones

adpal0



