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(57) Abrege(suite)/Abstract(continued):

The cap may include a base and an outer shell. A locking member may be coupled to the outer shell. An inner seal member may
be disposed within the outer shell. One or more openings may extend through the cap and into the channel. An actuator may be
coupled to the base for shifting the inner seal member between an unsealed configuration and a sealed configuration.
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INTEGRATED LOCKING DEVICE WITH ACTIVE SEALING

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No.
61/054,393, filed May 19, 2008, the entire disclosure of which 1s incorporated herein
by reference.

This application 1s related to U.S. Patent Application No. 12/467,962, filed on
May 18, 2009, which claims the benefit of U.S. Provisional Application Ser. No.
61/054,407, filed May 19, 2008; U.S. Patent Application No. 12/467,968, filed on
May 18, 2009, which claims the benefit of U.S. Provisional Application No.
61/054,413, filed May 19, 2008; and U.S. Patent Application No. 12/467,947, filed on
May 18, 2009, which claims the benefit of U.S. Provisional Application Ser. No.
61/054,294, filed May 19, 2008, which disclosures are all hereby incorporated herein
by reference. This application 1s also related to U.S. Patent Application No.
12/029,148, filed February 11, 2008, the disclosure of which 1s here by incorporated

herein by reference.

FIELD OF THE INVENTION
The present 1nvention pertains to endoscopes, endoscope assemblies,
ouidetubes, introducers, and instrument caps for endoscopes, guidetubes, and
introducers. More particularly, the present invention pertains to biopsy caps for an

access port of an endoscope.

BACKGROUND
A wide variety of endoscope assemblies and biopsy caps have been developed.
Of the known endoscope assemblies and biopsy caps, each has certain advantages and
disadvantages. There 1s an ongoing need to provide alternative endoscope assemblies

and biopsy caps as well as methods for making and using the same.

BRIEF SUMMARY
The i1nvention provides design, material, and manufacturing method
alternatives for endoscope assemblies and biopsy caps as well as provides methods for

making and using endoscope assemblies and biopsy caps.
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An example endoscope assembly may include an endoscope having a channel
formed therein and a port that provides access to the channel. A cap may be coupled
to the port. The cap may include a base and an outer shell. A locking member may
be coupled to the shell. An inner seal member may be disposed within the shell. One
or more openings may extend through the cap and mto the channel. An actuator may
be coupled to the base for shifting the mner seal member between an unsealed
configuration and a sealed configuration.

An example endoscope biopsy cap may include an outer shell having an
opening formed therein and a base. A locking member may be coupled to the shell for
securing the position of a medical device disposed in the opening. An inner seal
member may be disposed within the shell. An actuator may be coupled to the base for
shifting the mner seal member between an unsealed configuration and a sealed
configuration.

Another example biopsy cap may include a base portion for attaching the
biopsy cap to an endoscope. The biopsy cap may also include a body portion. A
compression seal member may be disposed within the body portion. The compression
seal member may be configured to shift between a sealed configuration and an
unsealed configuration. A collet may be coupled to the body portion.

Another example endoscope biopsy cap may include an outer shell and a seal
disposed within the shell. The seal may include a helically-oriented sealing gasket.

The above summary of some embodiments 1s not intended to describe each
disclosed embodiment or every implementation of the present invention. The Figures,
and Dectailed Description, which follow, more particularly exemplify these

embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS
The 1nvention may be more completely understood in consideration of the
following detailed description of various embodiments of the invention in connection
with the accompanying drawings, in which:
FIG. 1 1s a perspective view of an example endoscope assembly;
FIG. 2 1s an exploded view of a portion of the example endoscope assembly
shown 1 FIG. 1 illustrating a biopsy cap;

FIG. 3 1s a perspective view of an example biopsy cap;



CA 02724521 2010-11-15

WO 2009/143129 PCT/US2009/044484

10

15

20

25

30

FIG. 4 1s a partial cross-sectional view of the example biopsy cap illustrated in
FIG. 3;

FIG. 4A 1s a partial cross-sectional view of the example biopsy cap illustrated
in FIG. 4 1 another configuration;

FIG. 4B 1s a partial cross-sectional view of the example biopsy cap illustrated
in FIG. 4 and FIG. 4A attached to an endoscope port;

FIG. 5A 1s a perspective view of another example biopsy cap;

FIG. 5B 1s a bottom view of the biopsy cap illustrated in FIG. 5A;

FIG. 5C 1s a partial cross-sectional view of the biopsy cap illustrated in FIG.
5A:

FIG. 5D 1s a perspective view of an example compression member for use
with a biopsy cap;

FIG. 6A 1s a side view of an example seal member for use with a biopsy cap;

FIG. 6B 1s a side view of the seal member illustrated in FIG. 6A 1n an
alternative configuration;

FIG. 7 1s a side view of another example seal member for use with a biopsy

cap;

FIG. 8 1s a perspective view of an example securing member;

FIG. 9 1s a perspective view of another example securing member;

FIG. 10 1s a perspective view of another example securing member;

FIG. 11A 1s a perspective view of another example securing member 1n a first
configuration;

FIG. 11B 1s a perspective view of the example securing member 1llustrated in
FIG. 11A 1n a second configuration;

FIG. 12 1s a perspective view of another example securing member;

FIG. 13 1s a perspective view of another example securing member;

FIG. 14A 1s a perspective view of an example locking member in a first
configuration;

FIG. 14B 1s a perspective view of the example locking member 1llustrated in
FIG. 14A 1n a second configuration;

FIG. 15 1s a perspective view of another example locking member;

FIG. 16A 1s a perspective view of another example locking member;

FIG. 16B 1s a perspective view of an alternative locking member to that

depicted in FIG. 16A;
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FIG. 16C 1s a perspective view of the alternative locking member of FIG. 16B
showing further details;

FIG. 17 1s a perspective view of another example locking member;

FIG. 18 1s a perspective view of another example locking member;

FIG. 19 1s a perspective view of another example locking member;

FIG. 20A 1s a perspective view of another example locking member 1n a first
configuration;

FIG. 20B 1s a perspective view of the example locking member 1llustrated in
FIG. 20A 1n a second configuration;

FIG. 21A 1s a perspective view of another example locking member 1n a first
configuration;

FIG. 21B 18 a perspective view of the example locking member 1illustrated 1n
FIG. 21 A 1n a second configuration;

FIG. 22A 1s a perspective view of another example locking member 1n a first
configuration;

FIG. 22B 18 a perspective view of the example locking member 1illustrated 1n
FIG. 22A 1n a second configuration; and

FIG. 23 1s a perspective view of another example locking member.

While the imvention 1s amenable to various modifications and alternative
forms, specifics thereof have been shown by way of example in the drawings and will
be described 1n detail. It should be understood, however, that the intention 1s not to
limit the mvention to the particular embodiments described. On the contrary, the
intention 18 to cover all modifications, equivalents, and alternatives falling within the

spirit and scope of the invention.

DETAILED DESCRIPTION

For the following defined terms, these definitions shall be applied unless a
different definition 1s given 1n the claims or elsewhere 1n this specification.

All numeric values are herein assumed to be modified by the term ““about,”
whether or not explicitly indicated. The term “about” generally refers to a range of
numbers that one of skill 1n the art would consider equivalent to the recited value (1.¢.,
having the same function or result). In many instances, the terms “about” may

include numbers that are rounded to the nearest significant figure.
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The recitation of numerical ranges by endpoints includes all numbers within

that range (e.g. 1 to S includes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5).

As used 1n this specification and the appended claims, the singular forms “a”,
“an”, and “the” include plural referents unless the content clearly dictates otherwise.
As used 1n this specification and the appended claims, the term “or” 1s generally
employed 1n 1ts sense including “and/or” unless the content clearly dictates otherwise.

The following detailed description should be read with reference to the
drawings 1in which similar elements 1in different drawings are numbered the same.
The drawings, which are not necessarily to scale, depict illustrative embodiments and
are not intended to limit the scope of the invention.

An example endoscope and/or endoscope assembly 10 1s illustrated in FIG. 1.
Endoscope 10 may be any of a number of types of endoscopes or related medical
devices usually i1dentified by the particular anatomy desired to be reached. For
example, endoscope 10 may be a bronchoscope, colonoscope, duodenoscope,
esophagoscope, guidetubes, introducers (without or without vision or visualization
capabilities), or any other type of endoscope or related medical device. Endoscope 10
may include a handpiece 12 and an clongate shaft 14 extending distally from
handpiece 12 to a distal tip 18. Shaft 14 may include a lumen defining a working
channel 16 extending through shaft 14 from a distal end 19 near distal tip 18 of shaft
14 to an access port 20 that may be positioned 1n handpiece 12 or another portion of
endoscope 10. Although endoscope 10 1s depicted with a single working channel 1n
FIG. 1, 1t can be appreciated that in other embodiments, endoscope 10 may mclude
multiple working channels, as desired.

Handpiece 12 may include one or a plurality of controls 22, such as rotating
knobs, which may be used to control movement of distal tip 18 of shaft 14 during
operation. For example, a first rotating knob 22a may control up and down movement
or deflection of distal tip 18 of shaft 14, while a second rotating knob 22b may control
side-to-side movement or deflection of distal tip 18 of shaft 14. Handpiece 12 may
also include one or a plurality of buttons 24, which may be used to activate suction or
deliver fluid such as air, saline and/or water, etc. through a lumen of the endoscope 10
or perform other functions as desired. Additionally, handpiece 12 may include an
optical cable 26 connected to an external light source (not shown).

Turning now to FIG. 2, here access port 20 of handpiece 12, which provides

access to working channel 16 of endoscope 10, 1s 1llustrated. Access port 20, which
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may extend from the side of endoscope 10 or at another location, may include a
coupling portion 28 for coupling a cap 30 to access port 20. Cap 30, which may be
removably attached or permanently attached to access port 20, may provide access for
inserting and/or advancing an endoscopic device through working channel 16 of
endoscope 10.

Caps like cap 30, which may be termed “biopsy caps”, are often designed with
several functions mn mind. For example, cap 30 may form a fluid/air barrier to
working channel 16 that may help control insufflation and bile fluid egress therefrom
that later have the potential to spill onto the clinician’s hands and/or the floor thereby
interfering with the intervention and/or become a biohazard. In addition, cap 30 may
have an opening 32 extending therethrough. Opening 32 may be 1 fluid
communication with working channel 16 and 1t may reduce the size of the opening 34
of working channel 16, for example, to accommodate an endoscopic device or
instrument. Thus, caps like cap 30 may be much like an adapter 1n that 1t forms a
physical transition at opening 34 of working channel 16 so that 1t transitions to a size
more closely to that of the device to be inserted into working channel 16. Some
additional discussion regarding biopsy caps can be found in U.S. Patent Application
Pub. Nos. US20070293719A1, US20070244356A1, and US20070238928A1, the
entire disclosures of which are herein incorporated by reference.

A number of additional biopsy caps are contemplated that incorporate at least
some of the desirable features of biopsy caps as well as have other desirable
characteristics. The forgoing discussion discloses some of the embodiments of caps
that are contemplated. These caps may include an active seal. For the purposes of
this disclosure, an active seal 1s a seal that seals endoscope 10 at port 20 so as to
prevent the leakage of bodily fluids and/or air when actuated by a user. In addition,
by virtue of being “active”, the caps disclosed herein are configured to be selectively
activated so as to seal off endoscope 10 at port 20 at any appropriate time during an
intervention and, conversely, may also be configured to be “unlocked” or “unsealed”
at the desired time by a clinician.

Turning now to the remaining figures, FIG. 3 1s a perspective view of biopsy
cap 130, which may be similar 1n form and function to other caps disclosed herein.
FIG. 4 1s a partial cross-sectional view of cap 130. Cap 130 may include a base
portion 136, an actuator ring 138, a chuck 140, a strain reliet 142, and one or more

locking members 143. Base 136, ring 138 and chuck 140 may, collectively, define or
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otherwise be disposed along an outer shell or covering 141 of cap 130. Within shell
141, cap 130 may include an mner seal member 144, as illustrated in FIG. 4. Shell
141 may take a number of different shapes and forms. In general, however, shell 141
1s made from or otherwise includes a relatively rigid or hard polymer/plastic, a metal
or metal alloy, a ceramic, and the like, or combinations thercof and may take a form
resembling an exoskeleton or protective covering over the more delicate interior (e.g.,
seal member 144). In addition, by virtue of forming shell 141 from a relatively rigid
material, a number of accessories to and/or structural components of cap 130 may be
secured to or integrally formed with shell 141. For example, locking member(s) 143
may be secured to or integrally formed with shell 141.

The various portions of shell 141 may include a number of desirable structural
characteristics and/or features that may impact cap 130. For example, base 136 may
be disposed on a bottom surface of cap 130 and may include one or more structures
for attaching cap 130 to port 20 including, for example, a securing member. The form
or configuration of the securing member may vary considerably. For example, base
136 may include a pair or set of locking tabs that are configured to “snap™ onto port
20. Numerous alternative securing members are contemplated for cap 130 and other
caps disclosed herein. Examples of some of the various alternative securing members
contemplated can be found below.

Ring 138 and chuck 140 may be disposed above base 136. In at least some
embodiments, ring 138 may be rotatably arranged with respect to chuck 140. For
example, rotating ring 138 may cause chuck 140 to move and, therefore, apply a force
onto scal member 144. The relative movement between chuck 140 and ring 138 may
be accomplished 1n a number of different ways. For example, a series of threads 147
may be formed on chuck 140 and ring 138 so that rotating ring 138 causes chuck 140
to be urged downward. Doing so may cause a shoulder region 149 of chuck 140 to
press against and deform seal member 144 as illustrated in FIG. 4A. This may cause
secal member 144 to seal against a device extending therethrough, to seal cap 130
against port 20, or both. Thus, ring 138 may be used to shift secal member 144
between a sealed configuration and an unsealed configuration. With this amount or a
further amount of rotation, seal member 144 may be deformed such that cap 130 may
be fitted over a port 120 of an endoscope and secured thereto, for example, with a butt

seal or joint as 1llustrated in FIG. 4B.



CA 02724521 2010-11-15

WO 2009/143129 PCT/US2009/044484

10

15

20

25

30

In some alternative embodiments, seal member 144 may be shifted in another
manner. For example, shell 141 may include a ratchet member that can be ratcheted
to shift seal member 144. Alternatively, a depressible button actuator can be used to
shift seal member 144. According to this embodiment, pressing the button may cause
shell 141 and/or seal member 144 to shift. In still other embodiments, shell 141 may
be deformable so that 1t can be simply squeezed or otherwise deformed to shift seal
member 144,

Seal member 144 may comprise a soft material such as a plastic or foam that
may be suitable for sealing about a medical device extending therethrough. The
precise form and materials for seal member 144 may vary. For example, seal member
144 may include a pliable or formable material that may or may not be absorbent. In
some embodiments, seal member 144 may include those materials used for similar
structures disclosed 1n U.S. Patent No. 6,663,598, the entire disclosure ot which 1s
herein incorporated by reference. In at least some embodiments, seal member 144
may substantially fill the interior of shell 141. Alternatively, portions of the interior
of shell 141 may lack seal member 144 and may be used, for example, to hold bodily
fluids that may escape from port 20.

Scal member 144 may also include one or more flaps or membranes 146.
Flaps 146 may be arranged, for example, in a series of horizontal layers that are
stacked vertically. Each layer may include one or more flaps 146 that may or may not
overlap with one another. Numerous other arrangements are also contemplated. By
arranging flaps 146 in the manner 1llustrated in FIG. 4, each layer or set of flaps 146
may form a “seal” such that flaps 146 may define a plurality of seals. If one of these
seals (e.g., the layer of flaps 146 closest to base 136) should be compromised, an
adjacent seal would maintain the integrity of seal member 144, and so on. Thus, the
multi-layer design of seal member 144 may enhance the ability of cap 130 to prevent
the leakage of bodily fluids during a medical intervention.

The number of flaps 146 utilized 1in seal member 144 as well as the number of
layers may vary. For example, each layer may include one, two, three, four, five, six,
seven, cight, or more flaps 146. Likewise, seal member 144 may include one, two,
three, four, five, six, seven, eight, or more layers of flaps 146. In some embodiments,
cach layer may include the same number of flaps 146. In other embodiments,

differing numbers of flaps 146 may be used 1n different layers.
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One or more apertures 151 may be formed 1n cap 130 that may be the entrance
point or otherwise define one or more openings that extend through cap 130 into
channel 16 when cap 130 1s seated on port 20. Thus, aperture 151 may form the
exterior opening 1n cap 130 where other medical devices (e.g., guidewires, catheters,
etc.) can be passed through so as to gain access to working channel 16.

Strain relief 142 may be disposed adjacent aperture 151, for example, with
aperture 151 extending through strain relief 142. In general, strain relief 142 may be
positioned a distance away from port 20 so that strain relief 142 may relieve strain
that might otherwise be applied to endoscope 10 (e.g., at port 20), for example, during
device exchanges or transfers. Thus, the shear stress that may be generated during
device exchanges can be shifted away from endoscope 10, which may improve the
ability of cap 130 to maintain a good seal at port 20.

Strain relief 142 may be formed of a relatively flexible material that can be
bent or deformed relatively easily and without transferring other forces to other
portions of cap 130. Accordingly, strain relief 142 may be bent or deformed, for
example, when a device (e.g., guidewire, catheter, etc.) that 1s extending therethrough
1s moved or shifted within channel 16. In addition, should the device need to be
exchanged, strain relief 142 may be able to absorb the shear stresses associated with
such a manipulation. In some embodiments, strain relief 142 may be a distinct
structure that 1s disposed along the top surface of cap 130. In other embodiments,
strain relief 142 may be a portion of seal member 144 that, for example, extends out
from the top of cap 130.

Locking members 143 may be generally disposed adjacent the top surface of
cap 130 and they may be used to secure and/or hold the position of a device (e.g., a
cuidewire, catheter, etc.) extending through cap 130 into channel 16. For example,
locking members 143 may include one or more bends or “hooks” formed therein that
a medical device may be wrapped around or pressed against to hold 1ts position. The
number of locking members 143 may vary. In some embodiments, one locking
member 143 1s utilized. In other embodiments, two, three, four, five, six, or more
locking members 143 are utilized.

In cap 130, locking member 143 1s shown with two locking members
143a/143b. Member 143a may take the form of a rod or shaft. Member 143b may
similarly resemble a rod but 1t may also include one or more grooves or slots 145.

Locking member 143 may function in a number of different ways. For example,
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locking member 143 may secure the position of a device by disposing the device
between members 143a/143b, 1in slots 145, around one or both of members
143a/143b, etc. While this form of locking member 143 1s 1llustrated in FIG. 3, 1t can
be appreciated that the precise form of locking member 143 may vary. Examples of
some of the various alternative locking members 143 contemplated can be found
below.

FIG. 5A 1illustrates another example cap 2330 that may be similar in form and
function to other caps disclosed heremn. Cap 2330 may include a base 2336, a body
portion 2340, a locking portion 2343, and a opening 2332. Locking portion 2343 may
include a plurality of locking members including locking members
2343a/2343b/2343c. Locking members 2343a/2343b/2343¢ may be similar in form
and function to any of locking members or similar structures disclosed herein. For
example, any of locking members 2343a/2343b/2343¢ may include one or more
hooks or securing portions for securing a device (e.g., a guidewire, catheter, etc.)
disposed 1n opening 2332. Opening 2332 may provide access to channel 16 when cap
2330 1s attached to endoscope 10.

FIG. 5B 1s a bottom view of cap 2330 showing base 2336. Here 1t can be seen
that base 2336 may include a pair of clips 2337a/2337b. Clips 2337a/2337b may be
spaced apart and have an opening between that can accommodate port 20 and allow
cap 2330 to be securely attached to endoscope 10. Base 2336 may include ramped
surfaces 2339a/2339b that are disposed adjacent clips 2337a/2337b. Connecting cap
2330 to port 20 may include the user grasping clips 2337a/2337b and advancing cap
2330 over port 20 so that port 20 passes into the opening between clips 2337a/2337b,
follows along ramped surfaces 2339a/2339b, and “snaps” securely onto base 2336. A
gasket or seal 2341 may be disposed within cap 2330 at base 2336 that can seal
against port 20 and effect a fluid tight seal between cap 2330 and port 20.

FIG. 5C 1s a partial cross-sectional view of cap 2330. Here 1t can be seen that
body portion 2340 may include one or more threads 2359. Disposed adjacent body
portion 2340 may be a collet 2345 that may include threads 2347. Collet 2345 may
include one or more sloped surfaces including, for example, sloped surfaces
2349a/2349b.

Threads 2359 on body portion 2340 may be threadably connected with (e.g.,
mated with) threads 2347 on collet 2345. Body portion 2340 may be rotatable about
collet 2345. Collet 2345 may be moveable within cap 2330 such that as body portion
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2340 1s rotated, the threaded connection between threads 2359/2347 may result 1n
collet 2345 being urged downward. As collet 2345 1s urged downward, sloped
surfaces 2349a/2349b of collet 2345 may press against a compression seal member
2351 disposed within cap 2330. As sloped surfaces 2349a/2349b press against
compression seal member 2351, compression member 2351 deforms radially mward
and cffects a seal against a device (e.g., a guidewire, catheter, etc.) that may be
extending through cap 2330.

Scal 2341 can also be seen 1n FIG. 5C. Seal 2341 may include a top opening
2351 that may be disposed adjacent opening 2332 of cap 2330. Top opening 2351 of
seal 2341 may include a slit-type seal that includes a slit-like opening into the interior
of seal 2341. Seal 2341 may also include a bottom portion 2357 having a
corresponding bottom opening so that a device may extend through seal 2351 and 1nto
channel 16. Bottom portion 2357 may seal against port 20 when cap 2330 1s attached
to endoscope 10.

FIG. 5D 1illustrates compression seal member 2351. Here 1t can be seen that
compression seal member 2351 may include a plurality of gaps or cutouts 2355. In
some embodiments, cutouts 2355 may be formed 1n the top surface of compression
seal member 2351. In other embodiments, cutouts 2355 may be formed 1n the bottom
surface of compression seal member 2351. In still other embodiments, cutouts 2355
may alternate between the top and bottom surface of compression seal member 2351,
as shown.

Compression scal member 2351 may be configured to shift between a first
configuration and a second configuration. In at least some embodiments, the first
configuration 1s an uncompressed or unsealed configuration. In this configuration,
compression seal member 2351 may appear as shown in FIG. 5D. The second
configuration may be a compressed or sealed configuration. Shifting between
configuration may occur when body portion 2340 1s rotated and collet 2345 shifts 1n
position. As indicated above, the shifting of collet 2345 causes sloped surfaces
2349a/2349b of collet 2345 to exert a force on compression seal member 2351, As
sloped surtaces 2349a/2349b of collet 2345 exert a force on compression seal member
2351, compression seal member 2351 18 compressed radially inward. The cutout
design of compression seal member 2351 allows compression seal member 2351 to
deform radially inward while cutouts 2355 allow compression seal member 2351 to

deform to a smaller, more compact size.
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When radially compressed, compression seal member 2351 can effect a seal
around a device (e.g., a guidewire, catheter, etc.) extending through cap 2330. In
some embodiments, compression seal member 2351 may directly seal against the
device. In other embodiments, compression secal member 2351 indirectly seals
against the device. For example, compression seal member 2351 may press against
scal 2341 so that seal 2341 can directly seal against the device.

As mdicated above with respect to FIG. 4, seal member 144 may be deformed
when chuck 140 presses against 1it. This arrangement, however, 1s not intended to be
limiting as other seal members are contemplated. For example, FIGS. 6A and 6B
1llustrate seal member 244 that may be used with any of the caps disclosed herein.
Seal member 244 may be similar in form and function to other seal members except
that sealing may be accomplished by twisting seal member 244. For example, seal
member 244 may be coupled or attached to ring 138 so that rotation of ring 138 shifts
seal member 244 from the unsealed or untwisted configuration (as 1llustrated in FIG.
6A) to the sealed or twisted configuration (as illustrated in FIG. 6B). When in the
twisted configuration, the interior of seal member 244 may substantially press against
and scal a device extending therethrough. In addition or in the alternative, seal
member 244 may include an opening that extends therethrough, and when seal
member 244 1s twisted, the opening may shift from a larger configuration (e.g.,
unsealed) to a smaller configuration (e.g., sealed about the device).

FIG. 7 illustrates another example cap 330 that includes seal member 344,
which can be used with other caps disclosed herein. Seal member 344 may take the
form of a helically-oriented secaling gasket. Gasket 344 may utilize surface tension to
secal against a device 360 (e.g., catheter, guidewire, etc.) extending therethrough 1n a
manner similar, for example, to how a drop of fluid may hold together glass lab slides.
Gasket 344 may be formed of a material that when wet (e.g., by bodily fluids, water,
ctc.) will tend to adhere to other objects like device 360. This may create a flexible
dynamic seal that could conform and adjust to the various devices inserted
therethrough. As indicated above, in some embodiments, gasket 344 may be helically
oriented or twisted. This arrangement may create a continuous seal that 1s not easily
disrupted by deformation or stress in any one single plane. Numerous other
orientations, of course, are also contemplated. For example, the shell may be altered
1n another manner to cause sealing. This may include squeezing or compressing a cap

1n a manner sufficient to deform a seal member and seal against a device.
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FIGS. 8-14 illustrate some examples of securing members that may be utilized
in any of the biopsy caps disclosed herein. For example, FIG. 8 illustrates securing
member 740, which may be similar to securing members 140 and/or other securing
members disclosed herein. Securing member 740 may include a pair of locking tabs
750a/750b that may be fitted onto and secured to port 20. Tabs 750a/750b, which
may be similar to tabs 150a/150b, may be configured to snap onto port 20. In some
embodiments, tabs 750a/750b may include a ridge 751. Ridge 751 may help to hold
securing member 740 onto port 20 and/or mate with another ridge 751 or groove that
may be formed on port 20.

FIG. 9 1illustrates another example securing member 840, which may be
utilized 1n conjunction with any of the caps disclosed herein. Securing member 840
may include a plug or stopper 870 that may be configured to fit within port 820 in a
manner similar to a cork or rubber stopper. Indeed, plug 870 may be made from
similar materials including, for example, cork, rubber, and the like or other suitable
sealing materials. In addition, securing member 840 may also include a ridge 872 that
helps to hold securing member 840 1n place, for example, adjacent a ridge 874 formed
on the end of port 820. Alternatively, port 820 may include a groove (not shown) that
1s configured to mate with ridge 872.

FIG. 10 illustrates another example securing member 940. Securing member
940 may include a plurality of leaf-like fingers 976. Fingers 976 may be configured
to shift between a first or “open” position (depicted in phantom) and a second or
“closed” position, the later being used to hold securing member 940 onto an access
port. In some embodiments, fingers 976 may grasp onto or hold onto a side portion of
the access port and/or the endoscope. Alternatively, fingers 976 may wrap around
(e.g., the back side of) the access port and/or endoscope.

In at lcast some embodiments, fingers 976 are made from a deformable
material that allows them to shift between the first and second positions and hold the
desired shape/position. Leaf-like fingers 976 may be utilized alone as a securing
member 940, as shown, or as a secondary attachment means by combining them with
other securing members 940.

FIGS. 11A and 11B 1illustrate another example securing member 1040.
Securing member 1040 may include an end with a deformable or flexible opening
1078 that 1s configured to shift between a narrowed configuration (illustrated in FIG.

11A) and an expanded configuration (1llustrated in FIG. 11B). When 1n the expanded
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configuration, opening 1078 may be fitted over a portion of port 1020, for example,
such as a flange or ridge 1080 on port 1020. Shifting may be accomplished by the
nature of the material in which opening 1078 1s formed. For example, the end of
securing member 1040 may include a flexible polymer, rubber, and the like, or any
other suitable material that may be resilient enough to undergo the necessary shifts in
size. Once seated, opening 1078 may shift or partially shift back to the narrowed
configuration and seal about port 1020.

FIG. 12 illustrates another example securing member 1140 that may be similar
in form and function to other securing members disclosed herein. Securing member
1140 may include a plurality of tabs 1150a/1150b having threads 1182 formed
thereon. Other than having threads 1182 formed thercon, tabs 1150a/1150b may be
similar to tabs 150a/150b and/or tabs 750a/750b. Securing member 1140 may be
configured to attach to an access port by threading onto the port (e.g., port 20 or a
version of port 20 with corresponding threads).

FIG. 13 illustrates another example securing member 1240 that may be similar
in form and function to other securing members disclosed herein. Securing member
1240 may include a “quick release™ pull tab 1284. Tab 1284 may be disposed on the
end of port 1220. In some embodiments, tab 1284 may include an adhesive that 1s
configured to form a seal at port 1220 and thus hold the biopsy cap onto port 1220. In
addition, the adhesive 1n tab 1284 may be disrupted or pulled thereon, for example at
a pull point 1285, so that the cap can be quickly and easily removed from port 1220,
as desired.

FIGS. 14A-19 1llustrate example locking members that may be utilized with
any of the biopsy caps disclosed herein. These locking members may be attached to a
biopsy cap at any suitable position thercon and they may be used to secure the
position of a medical device (e.g., a guidewire, catheter, etc.) relative to the cap
(and/or endoscope 10). Just like was the case for the securing members disclosed
above, some of the additional cap structure 1s omitted from FIGS. 14A-19 for
simplicity purposes. However, 1t can be appreciated that any of the locking members
shown and contemplated may be attached to a biopsy cap using conventional methods
to achieve the desired result.

FIGS. 14A and 14B 1illustrate locking member 1342, which may be configured
to shift between a first configuration (as illustrated in FIG. 14A) and a second

configuration (as illustrated in FIG. 14B). Locking member 1342 may include a pair
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of actuating arms 1386 that, when actuated, shift a locking ring 1388 from the first or
smaller configuration that defines a smaller diameter D1 to the second or larger
configuration that defines a larger diameter D2. Locking member 1342 may be
described as being a spring clip or spring wing as locking ring 1388 may include a
plurality of loops of material with a spring-like configuration. The extra portion or
loops of the “spring” may be utilized to accommodate the expansion in size of ring
1388. In at least some embodiments, locking member 1342 may have a form similar
to a clip that may be used to secure weights onto a barbell.

Although not shown, locking member 1342 may be attached to a biopsy cap at
any suitable location using any suitable means. For example, a portion of arms 1386
and/or ring 1388 may be directly attached to a cap. Alternatively, an arm or member
may extend from the cap that attaches to locking member 1342. In still other
embodiments, locking member 1342 may include an additional structure such as a
clip to removably secure locking member 1342 to a cap. These later embodiments of
locking member 1342 and other locking members may be desirable because they may
allow different types of locking members to be “mixed and matched” based on their
particular applicability to a given intervention.

FIG. 15 illustrates another example locking member 1442, which may be used
with any of the biopsy caps disclosed herein. Locking member 1442 may have a
wedge-like shape and may have a channel or groove 1490 formed therein where
device 1460 (e.g., a guidewire, catheter, etc.) can be disposed therein and held by
friction. Just like the other locking members disclosed herein, locking member 1442
may be attached to a biopsy cap at any suitable location using any suitable means.

FIG. 16A 1llustrates another example locking member or locking assembly
1542, which may be used with any of the biopsy caps disclosed herein. Locking
member 1542 may include a plurality of locking features including, for example, a
pair of arms 1552a/1552b that are coupled to or integrally formed on shell 1536.
Arms 1552a/1552b may be shaped in a manner that may allow them to secure the
position of a device (e.g., a guidewire, catheter, etc.). For example, arms
1552a/1552b may 1nclude one or more bends, hooks, grooves, and/or the like.
Locking member 1542 may also include another locking structure or arm 1552c¢ that
may be disposed below arms 1552a/1552b. By virtue of having this position, arm

1552¢ may be used 1n conjunction with one or more of arms 1552a/1552b to allow the
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device to be wrapped around the desired combination of structures
1552a/1552b/1552¢.

As 1llustrated in FIG. 16B, which 1s a rotated view of the locking member
1542 of FIG. 16A, the arm 1552¢ 1s shaped to create slotted openings 1555a/1555b 1n
cooperation with the opening 1556 in the upper end of the shell. In some
embodiments, the slotted opening 1s shaped with a narrowed opening which expands
into a larger instrument holding area that has contoured surfaces for easy placement
and removal of an instrument.

FIG. 16C provides further detail of an exemplary design of arm 1552¢. As
indicated, the surface of arm 1552¢ 18 contoured to provide easy movement of a
guidewire or instrument around its surface. Further, the edge 1557 includes an open
shoulder 1558 along the lower portion of the lateral surface of arm 1552c. This
surface helps prevent instruments from catching on arm 1552c¢.

FIG. 17 illustrates another example locking member 1642, which may be used
with any of the biopsy caps disclosed herein. Locking member 1642 may include a
base 1692 having an opening 1614 formed therein. Device 1660 may extend through
opening 1614. A spring button 1696 may be attached to base 1692. Spring button
1696 may be coupled to a spring (not shown) that biases a portion of button 1696
(e.g., a rear portion of button 1696 that may be disposed within base 1692 on the
opposite side of opening 1614) into opening 1614, thereby “closing” or “locking™
opening 1614. Depressing button 1696 may overcome the bias and open opening
1614 so that device 1660 can be extended therethrough. Releasing button 1696
allows the spring to press button 1696 back into the biased position and lock the
position of device 1660.

A number of different configurations are contemplated for locking member
1642. For example, locking member 1642 may have a barrel-like or cylindrical shape
rather than the more squared or rectangular shape as shown. In addition, locking
member 1642 may include a lock that can reversibly hold button 1696 1n the desired
position such as, for example, the locked position.

FIG. 18 illustrates another example locking member 1742, which may be used
with any of the biopsy caps disclosed herein. Locking member 1742 may include a
pair of arms 1786 that can be actuated to open/close opening 1794 to secure device
1760. Locking member 1742 may function in a manner similar to a clothespin. As

such, locking member 1742 may include a spring or other biasing member (not
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shown) that holds 1t in either the open (e.g., “unlocked”) or closed (e.g., “locked™)
pos1tions.

FIG. 19 1llustrates another example locking member 1842, which may be used
with any of the biopsy caps disclosed herein. Locking member 1842 may include a
base 1892 having opening 1894 formed therein. Device 1860 may extend
therethrough. A pair of buttons 1896a/1896b may be attached to base 1892 for
opening/closing opening 1894. For example, one of the buttons (e.g., button 1896b)
may be depressed to “lock™ device 1860 while the other button (e.g., button 1896a)
may be depressed to open or “unlock” device 1860.

FIGS. 20A and 20B 1llustrate locking member 1942, which may be configured
to shift between a first or open configuration (as illustrated in FIG. 20A) and a second
or closed configuration (as illustrated in FIG. 20B). Locking member 1942 may
include a pair of opposing sets of fingers 1998a/1998b coupled to a base 1999 that are
configured to shift from the upright or open first position to the horizontal or flat
second configuration, the later being configured to secure the position of device 1960.
FIGS. 21A and 21B 1llustrate locking member 2042, which may be similar in form
and function to locking member 1942. Locking member 2042 may include a pair of
opposing sets of fingers 2098a/2098b coupled to a base 2099. Device 2060 may
extend through fingers 2098a/2098b as shown 1n FIG. 21A, which may hold device
2060 1n place, for example, by friction. Alternatively, device 2060 may be wrapped
around fingers 2098a/2098b, as shown in FIG. 21B.

Base 1999/2099 of locking members 1942/2042 may desirably add a surface
substrate that may allow these devices to be attached to a biopsy cap. In some
embodiments, base 1999/2099 may include a strip of polymer or plastic that can be
bonded to a biopsy cap with a permanent adhesive. In other embodiments, base
1999/2099 may be configured to be removably attached to the biopsy cap. For
example, a removable or temporary adhesive may be used, base 1999/2099 may be
“velcroed” onto the cap, etc.

FIGS. 22A and 22B 1illustrate locking member 2142, which may be configured
to shift between a first configuration (as illustrated in FIG. 22A) and a second
configuration (as illustrated in FIG. 22B). Locking member 2142 may include a base
2199a including a platform region 2199b. Region 2199b may include a hook-like
extension 2198 that extends through an opening 2194 1n base 2199a and that can
orasp device 2160 when actuated (as illustrated in FIG. 22A). Region 2199b may be
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hingedly connected to base 2199a so that region 2199b can be moved up or down, as
desired, to engage device 2160.

FIG. 23 1llustrates another example locking device 2260, which may be used
with any of the biopsy caps disclosed herein. Device 2260 may include a pair of arm
segments 2286a/2286b coupled together by a linkage 2286¢. Linkage 2286¢ may be
slidable within one of the arm segments 2286a/2286b so that arms 2286a/2286b can
be brought into closer contact with one another by pinching together arms
2286a/2286b and locking the position of device 2260. Manually moving arms
2286a/2286b further apart may release device 2260.

In some embodiments, one or more additional locking members may be added
to a cap. The additional locking member may take any suitable form including any of
those disclosed herein. Adding the locking members may include fastening, snapping
on, or hingedly connecting an external locking member assembly onto the cap. Some
additional discussion of wire or other locking devices which may be suitable for use
with a biopsy cap may include U.S. Patent Application Pub Nos. US20060229496A1,
US20050148820A1, and US20040106852A1 as well as U.S. Patent Nos. 7,060,052,
7,037,293, 6,893,393, 6,663,597, and 6,096,009, the entire disclosures of which are
herein incorporated by reference.

The wvarious caps as well as the various components thercof may be
manufactured according to essentially any suitable manufacturing technique including
molding, casting, mechanical working, and the like, or any other suitable technique.
Furthermore, the various structures may include materials commonly associated with
medical devices such as metals, metal alloys, polymers, metal-polymer composites,
ceramics, combinations thereof, and the like, or any other suitable material. These
materials may include transparent or translucent materials to aid 1n visualization
during the procedure. Some examples of suitable metals and metal alloys include
stainless steel, such as 304V, 304L, and 316LV stainless steel; mild steel; nickel-
titantum alloy such as linear-clastic and/or super-elastic nitinol; other nickel alloys
such as nickel-chromium-molybdenum alloys (e.g., UNS: NO06625 such as
INCONEL® 625, UNS: N06022 such as HASTELLOY® C-22®, UNS: N10276 such
as HASTELLOY® C276®, other HASTELLOY® alloys, and the like), nickel-copper
alloys (e.g., UNS: NO04400 such as MONEL® 400, NICKELVAC® 400,
NICORROS® 400, and the like), nickel-cobalt-chromium-molybdenum alloys (e.g.,
UNS: R30035 such as MP35-N® and the like), nickel-molybdenum alloys (e.g., UNS:

13



CA 02724521 2010-11-15

WO 2009/143129 PCT/US2009/044484

10

15

20

25

30

N10665 such as HASTELLOY® ALLOY B2®), other nickel-chromium alloys, other
nickel-molybdenum alloys, other nickel-cobalt alloys, other nickel-iron alloys, other
nickel-copper alloys, other nickel-tungsten or tungsten alloys, and the like; cobalt-
chromium alloys; cobalt-chromium-molybdenum alloys (e.g., UNS: R30003 such as
ELGILOY®, PHYNOX®, and the like); platinum enriched stainless steel;
combinations thereof; and the like; or any other suitable material.

Some examples of suitable polymers may include polytetratfluoroethylene
(PTFE), ethylene tetrafluoroethylene (ETFE), fluorinated ethylene propylene (FEP),
polyoxymethylene (POM, for example, DELRIN® available from DuPont), polyether
block ester, polyurethane, polypropylene (PP), polyvinylchloride (PVC), polyether-
ester (for example, ARNITEL® available from DSM Engineering Plastics), ether or
ester based copolymers (for example, butylene/poly(alkylene ether) phthalate and/or
other polyester elastomers such as HYTREL® available from DuPont), polyamide
(for example, DURETHAN® available from Bayer or CRISTAMID® available from
Elf Atochem), eclastomeric polyamides, block polyamide/ethers, polyether block
amide (PEBA, for example available under the trade name PEBAX®), cthylene vinyl
acetate copolymers (EVA), silicones, polyethylene (PE), Marlex high-density
polyethylene, Marlex low-density polyethylene, linear low density polyethylene (for
example REXELL®), polyester, polybutylene terephthalate (PBT), polyethylene
terephthalate (PET), polytrimethylene terephthalate, polyethylene naphthalate (PEN),
polyetheretherketone (PEEK), polyimide (PI), polyetherimide (PEI), polyphenylene
sulfide (PPS), polyphenylene oxide (PPO), poly paraphenylene terephthalamide (for
example, KEVLAR®), polysulfone, nylon, nylon-12 (such as GRILAMID® available
from EMS American Grilon), perfluoro(propyl vinyl ether) (PFA), cthylene vinyl
alcohol, polyolefin, polystyrene, epoxy, polyvinylidene chloride (PVdC),
polycarbonates, 1onomers, biocompatible polymers, other suitable materials, or
mixtures, combinations, copolymers thereof, polymer/metal composites, and the like.

In at least some embodiments, portions or all of the structures disclosed herein
may also be doped with, made of, or otherwise include a radiopaque material.
Radiopaque materials are understood to be materials capable of producing a relatively
bright 1mage on a fluoroscopy screen or another imaging technique during a medical
procedure. This relatively bright image aids the user of endoscope 10 1in determining
its location. Some examples of radiopaque materials can include, but are not limited

to, gold, platinum, palladium, tantalum, tungsten alloy, polymer material loaded with
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a radiopaque filler, and the like. Additionally, radiopaque marker bands and/or coils
may be incorporated into the design of endoscope 10 or the various components
thereof to achieve the same result.

In some embodiments, a degree of MRI compatibility may be imparted into
the structures disclosed herein. For example, to enhance compatibility with Magnetic
Resonance Imaging (MRI) machines, it may be desirable to make a portion of
endoscope 10 1 a manner that would impart a degree of MRI compatibility. For
example, a portion of endoscope 10 may be made of a material that does not
substantially distort the image and create substantial artifacts (artifacts are gaps in the
1mage). Certain ferromagnetic materials, for example, may not be suitable because
they may create artifacts in an MRI 1mage. A portion of endoscope 10 may also be
made from a material that the MRI machine can 1mage. Some materials that exhibit
these characteristics include, for example, tungsten, cobalt-chromium-molybdenum
alloys (e.g., UNS: R30003 such as ELGILOY®, PHYNOX®, and the like), nickel-
cobalt-chromium-molybdenum alloys (e.g., UNS: R30035 such as MP35-N® and the
like), nitinol, and the like, and others.

It should be understood that this disclosure 1s, 1n many respects, only
1llustrative. Changes may be made in details, particularly in matters of shape, size,
and arrangement of steps without exceeding the scope of the invention. The
invention's scope 18, of course, defined in the language 1n which the appended claims

are expressed.
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What 1s claimed 1s:

1. An endoscope biopsy cap, comprising:

a base portion for attaching the biopsy cap to an endoscope;

a body portion;

a compression seal member disposed within the body portion, wheremn the
compression seal member 1s configured to shift between a sealed configuration and an
unsealed configuration; and

a collet coupled to the body portion.

2. The biopsy cap of claim 1, wherein the base portion includes a pair of

clips and one or more ramped surfaces disposed adjacent the pair of clips.

3. The biopsy cap of claim 2, wherein the body portion includes threads
and wherein the collet includes threads that are coupled with the threads of the body

portion.

4, The biopsy cap of claim 3, wherein the body portion 1s rotatable

relative to the collet.

5. The biopsy cap of claim 4, wherein the collet includes one or more
ramped surfaces that are disposed adjacent the compression seal member, and wherein

rotation of the body portion shifts the position of the collet such that the ramped

surfaces urge the compression seal member radially inward.

6. An endoscope assembly, comprising:

an endoscope having a channel formed therein and a port that provides access
to the channel; and

a cap coupled to the port, the cap including a base, an outer shell, a locking
member coupled to the shell, an mner seal member disposed within the outer shell,
one or more openings extending through the cap and into the channel, and an actuator
coupled to the base for shifting the imner seal member between an unsealed

configuration and a sealed configuration.
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7. The assembly of claim 6, further comprising a strain relief member

extending out from the central opening.

3. The assembly of claim 7, wherein the strain relief member 1s a portion

of the inner seal member.

9. The assembly of claim 6, wherein the inner seal member includes one

or more sets of overlapping flaps.

10.  The assembly of claim 6, wherein the outer shell includes a chuck that

1s configured to shift between a first position and a second position.

11.  The assembly of claim 10, wherein the actuator shifts the chuck

between the first position and the second position.

12.  The assembly of claim 11, wherein the actuator includes a rotatable

ring member coupled to the outer shell.

13.  The assembly of claim 6, wherein the mner seal member includes a

first seal region and a second seal region.

14.  The assembly of claim 13, wherein the first seal region 1s configured to

seal against the port.

15.  The assembly of claim 13, wherein the second seal region 1s

configured to seal against a device extending through the mner seal member.

16. The assembly of claim 6, wherein the inner seal member 1s deformable
within the shell.
17.  The assembly of claim 16, wherein the unsealed configuration 18 a non-

twisted configuration, and wherein the sealed configuration 1s a twisted configuration.
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18. An endoscope biopsy cap, comprising:

an outer shell having an opening formed therein and a base;

a locking member coupled to the outer shell for securing the position of a
medical device disposed 1n the opening;

an mner seal member disposed within the outer shell; and

an actuator coupled to the base for shifting the inner seal member between an

unsealed configuration and a sealed configuration.

19.  The cap of claim 18, wherein the actuator includes a rotatable ring

member coupled to the shell.

20.  The cap of claim 18, wherein the inner seal member includes a first
seal region and a second seal region, wherein the first seal region 1s configured to seal
against the port, and wherein the second seal region 1s configured to seal against a

device extending through the inner seal member.
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