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A FORCEPS AND COLLECTION ASSEMBLY WITH ACCOMPANYING
MECHANISMS AND RELATED METHODS OF USE

DESCRIPTION OF THE INVENTION

[001] This application claims priority to U.S. Patent Application No.

10/658,261 filed on September 10, 2003.

Field of the Invention

[002] The invention relates to a forceps and collection assembly having
accompanying mechanisms and their related methods of use. More specifically, the
invention relates to a forceps for obtaining and collecting multiple samples in a
collection assembly, such as a pouch. The accompanying mechanisms include a
flush adapter to aid in removal of samples from the collection assembly and, when
used in a medical procedure such as an endoscopic biopsy procedure, a working
channel cap to aid in insertion and removal of the forceps and collection assembly

from an endoscope channel.

Background of the Invention

[003] Irritable bowel disease, Crohn's disease, and Barrett's esophagus are
just some of the gastrointestinal diseases that often require biopsy or tissue samples
to be taken from the gastrointestinal tract. Often, a large number of biopsy samples
must be taken from various locations in the gastrointestinal tract in order to properly
diagnose the disease.

[004] Various current biopsy forceps, however, are only designed to take one
or two samples in a single pass. Thus, during some procedures that routinely require
as many as twenty or more samples, the forceps must be advanced into and retracted

out of the gastrointestinal tract numerous times. Such advancing and retracting of the
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forceps is time consuming, can cause trauma to the surrounding tissue, and can
create sterility issues. Accordingly, a device that minimizes the number of
advancements and retractions of the forceps by acquiring and storing multiple biopsy
samples in a single pass is desirable. In addition, once multiple samples have been
obtained, a method and device for sample removal that overcomes, for example, the
tissue sticking to or otherwise being lodged within the device, is needed. Moreover, a
device is needed that will insert into and out of a working channel of an endoscope
without losing the samples or compressing the samples, damaging their integrity and
causing a loss in diagnostic quality.

[005] It is accordingly an object of the invention to have a forceps and
collection assembly that facilitate the collection and storage of multiple biopsy
samples, and accompanying mechanisms that facilitate the removal of the biopsy

samples from the pouch while allowing them to maintain their integrity.

SUMMARY OF THE INVENTION

[006] In accordance with the invention, an embodiment of the invention
includes a device for storing a plurality of tissue samples having an elongate container
with a cavity for storing a plurality of tissue samples, an open top, and an open bottom
in flow communication with the open top. The device also has a cutting portion
coupled to the open top and configured fo cut the plurality of tissue samples that
deposit in the cavity through the open top. A portion of the elongate container
adjacent the open bottom has a restriction smaller than the open bottom to prevent
the plurality of tissue samples from exiting the container via the open bottom.

[007] According to another aspect of the invention, an embodiment of the
invention includes a device for storing a plurality of tissue samples having an elongate

container with a cavity for storing a plurality of tissue samples, an open top, and an
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open bottom in flow communication with the open top. The open top and the open
bottom are aligned with a longitudinal axis of the cavity. The device also has a cutting
portion coupled to the open top and configured to cut the plurality of tissue samples
that deposit in the cavity through the open top. A portion of the elongate container
adjacent to the open bottom is configured to prevent the plurality of tissue samples
from exiting the container via the open bottom.

[008] According to yet another aspect of the invention, an embodiment of the
invention includes an endoscope working channel cap assembly for coupling to an
existing seal. The cap assembly includes an interface configured to be coupled to a
proximal end of a working channel of an endoscope, an introducer extending from the
interface and configured to be advanced through the existing seal and hold open the
existing seal, and a seal portion connected to the interface. The seal portion includes
a seal disposed therein and configured to prevent flow communication across the
seal. |

[009] According to still another aspect of the invention, an embodiment of the
invention includes a flushing device having an elongate member defining a receiving
cavity, an open top, and an open bottom. The flushing device also includes a
connector proximate the open bottom and configured to provide a fluid tight
connection with a source of fluid, and a nozzle within the elongate member between
the open bottom and the receiving cavity. The open bottom is in flow communication
with the open top via the nozzle and the receiving cavity.

[010] According to a further aspect of the invention, an embodiment of the
invention includes an endoscopic instrument having a proximal handle coupled to a
distal end effector assembly via an elongate member. The distal end effector

assembly includes an upper jaw, a lower jaw rotatable relative to the upper jaw, and a
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collection device coupled to the lower jaw. The collection device includes an elongate
container having a cavity for storing a plurality of tissue samples, an open top, and an
open bottom in flow communication with the open top. The upper jaw and the lower
jaw are configured to cut the plurality of tissue samples that deposit in the cavity
through the open top, and a portion of the elongate container adjacent the open
bottom has a restriction smaller than the open bottom to prevent the plurality of tissue
samples from exiting the container via the open bottom.

[011] | According to a still further aspect of the invention, an embodiment of
the invention includes a method of acquiring a plurality of tissue samples. The
method includes using a device to cut a first tissue sample from an internal tissue tract
of a patient and storing the first tissue sample in a container disposed within the
internal tissue tract. The method also includes using the device to cut at least one
additional tissue sample from the internal tissue tract without removing the device
from the patient. The method further includes storing the at least one additional tissue
sample in the container disposed within the internal tissue tract. The container has a
cavity for storing the first and at least one additional tissue sample, an open top, and
an open in flow communication with the open top. A portion of the container adjacent
the open bottom has a restriction smaller than the open bottom to prevent the first and
additional multiple tissue samples from exiting the container via the open bottom.

[012] According to a yet further aspect of the invention, an embodiment of
the invention includes a method of removing tissue samples from a container. The
method includes providing a container having a cavity with tissue samples, an open
top, and an open bottom in flow communication with the open top. A portion of the
container adjacent the open bottom has a restriction smaller than the open bottom to

prevent the tissue samples from exiting the container via the open bottom. The
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method ‘also includes delivering fluid through the open bottom to flush the tissue
samples out of the cavity via the open top.

[013] Additional objects and advantages of the invention will be set forth in
part in the description which follows, and in part will be obvious from the description,
or may be learned by practice of the invention. The objects and advantages of the
invention wil! be realized and attained by means of the elements and combinations
particularly pointed out in the appended claims.

[014] The foregoing general description and the following detailed description

are exemplary and explanatory only and are not restrictive of the invention, as

claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[015] The accompanying drawings, which are incorporated in and constitute a
part of this specification, illustrate embodiments of the invention and together with the
description, serve to explain the principles of the invention.

[016] Fig. 1 is a perspective view of a forceps and collection assembly
according to an embodiment of the present invention.

[017] Fig. 2A is a perspective view of an upper jaw of the forceps and
collection assembly of Fig. 1.

[018] Fig. 2B is a perspective view of a lower jaw of the forceps and collection
assembly of Fig. 1.

[019] Fig. 3 is a schematic view of a collection assembly and lower jaw of the
forceps and collection assembly of Fig. 1.

[020] Fig. 4 is a schematic cross-sectional view of an endoscope working
channel cap assembly for use with the forceps and collection assembly of Fig. 1

according to an embodiment of the present invention.
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[021] Fig. 5A is a perspective view of a flush adapter for use with the forceps
and collection assembly of Fig. 1 according an embodiment of the present invention.

[022] Fig. 5B is a schematic cross-sectional view of the flush adapter of Fig.
5A.

[023] Fig. 6A is a schematic cross-sectional view of a forceps and collection
assembly and a removal mechanism according to another embodiment of the present
invention.

[024] Fig. 6B is a bottom perspective of the removal mechanism of Fig. 6A.

[025] Fig. 6C is a top perspective view of the removal mechanism of Fig. 6A.

[026] Fig. 6D is a side view of the removal mechanism of Fig. 6A.

[027] Fig. 7A is a side view of a forceps and collection assembly according to
another embodiment of the present invention.

[028] Fig. 7B is a front view of the forceps and collection assembly of Fig. 7A.

[029] Fig. 7C is a bottom view of the forceps and collection assembly of Fig.
7Ain a closed configuration.

[030] Fig. 7D is a bottom view of the forceps and collection assembly of Fig.
7A in an open configuration.

[031] Fig. 8Ais a perspective view of a removal mechanism according to yet
another embodiment of the present invention.

[032] Fig. 8B is a side view of the removal mechanism of Fig. 8A.

[033] Fig. 8C is a bottom view of the removal mechanism of Fig. 8A.

[034] Fig. 8D is a side view of the removal mechanism of Fig. 8B.

[035] Fig. 9A is a perspective view of the forceps and collection assembly of
Fig. 1 being used in conjunction with a flush adapter according to sl another

embodiment of the present invention.
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[036] Fig.9Bis a perspecﬁve view of the forceps and collection assembly of
Fig. 1 being used in conjunction with a flush adapter according to a further
embodiment of the present invention.

[037] Fig. 10A is a side view of the forceps and collection assembly of Fig. 1
being used in conjunction with a portion of a flush adapter according to a still further
embodiment of the present invention.

[038] Fig. 10B is a side view of another portion of the flush adapter of Fig.
10A.

[039] Fig. 10C is a side view a syringe for use with the flusher adapter of Figs.
10A and 10B.

DESCRIPTION OF THE EMBODIMENTS

[040] Reference will now be made in detail to the present exemplary
embodiments of the invention illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer to
the same or like parts.

[041] In the various embodiments, the invention relates to a forceps and
collection assembly for obtaining and storing multiple tissue samples. The invention
also related to various mechanisms to work in combination with such a forceps. For
example, embodiments of the invention include an endoscope working channel cap
configured to aid in insertion and removal of the forceps and collection assembly and
minimize compression of the collection assembly and its stored samples, to maintain
the integrity of those samples. Another mechanism for use in combination with the
forceps and collection assembly includes a flush adapter configured to assist in the

removal of the biopsy samples from the collection assembly.
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[042] In embodiments that use the forceps and collection assembly in an
endoscopic medical procedure, the forceps and collection assembly can be advanced
through a working channel cap that has a seal specifically designed for use with the
forceps and collection assembly, down the working channel of an endoscope, and into
a tissue tract. When proximate tissue sites, the forceps and collection assembly can
take and store multiple biopsy samples, and then be retracted from the tissue tract
through the working channel of the endoscope through the cap with the seal
specifically designed to assist in both keeping the biopsy samples in the collection
assembly, for example a pouch, and maintaining the diagnostic integrity of the biopsy
samples. Once the forceps and collection assembly has been retracted from the
body, the collection assembly is placed on a flush adapter configured to assist in
efficiently removing the biopsy samples from the collection assembly without
damaging the samples.

[043] An embodiment of a forceps and collection assembly is depicted in Fig.
1. The forceps and collection assembly 10 includes an elongate tubular member 12
that is connected to an endoscopic actuator assembly 9 (i.e. a handle portion) at the
proximal end of the assembly 10 and an end effector assembly 11 at a distal end of
assembly 10. The endoscopic actuator assembly 9 is-shown schematically in Figure 1
as simply a box, as assembly 9 may be any suitable handle known in the art that
controls the actuation of the distal jaw assembly and/or forceps. Tubular member 12
includes a flexible helical coil 13 that may include a covering. Any alternative elongate
member having sufficient flexibility to traverse tortuous anatomy may be used to
connect the proximal actuator assembly 9 to the distal end effector assembly 11.

[044] The main components of end effector assembly 11 include a clevis 17,

jaws 15, and a collection assembly in the form of a pouch 16. At its distal end 18,
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tubular member 12 is connected to jaws 15 and pouch 16 via clevis 17. The distal
end of clevis 17 has a generally U-shaped configuration with a pivot pin 19 running
between pivot holes 20 on opposing pivot arms 21 of the clevis 17. The center of the
clevis 17 is hollow and configured to receive pull wires 14 used to actuate the jaws 15
located between the pivot arms 21 of the clevis 17. The pull wires 14 connect fo jaws
15 and extend through clevis 17 and elongate member 12 to the proximal actuation
,handle 9.

[045] An embodiment of jaws 15 is depicted in Figs. 2A-2B. The jaws 15
includes an upper jaw 30 and a lower jaw 50. The upper jaw 30 and lower jaw 50
each have pivot bores 31, 51 on the central part of their respective tang portions 32,
52 that are configured to accommodate the pivot pin 19 of the clevis 17 such that the
upper jaw 30 and lower jaw 50 can rotate about the pivot pin 19 with respect to each
other. Both the upper jaw 30 and lower jaw 50 have tang portions 32, 52 with pull wire
holes 33, 53 on their proximal ends configured to receive and retain actuating pull
wires 14 from the proximal actuation handle 9. Both the upper jaw 30 and lower jaw
50 also have central bridging portions 34, 54 that connect their respective proximal
tang portions 32, 52 to distal cutting portions 35, 55. The upper jaw 30 and lower jaw
50 are both made out of a biocompatible metal suitable for accommodating and
retaining sharp cutting edges 37, 57, or other material of sufficient strength (e.g.
plastic ceramic composite). The cutting portions 35, 55 of the upper jaw 30 and lower
jaw 50 are configured to be opposable and match up with each other when brought
together.

[046] The cutting portion 35 of the upper jaw 30 includes a straight cutting
edge 37 around substantially the outer edge of the bottom part 36 of the cutting

portion 35. Substantially adjacent to the inner portion of the straight cutting edge 37 of
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the upper jaw 30 is an oval protrusion 38. The oval protrhsion 38 is for pushing
samples into the pouch 16 connected to the lower jaw 50 once the tissue sample has
been cut from the tissue tract. Substantially adjacent to the inner portion of the oval
protrusion 38 on the bottom part 36 is a flat portion that has ventilating holes 39. The
ventilating holes 39 are to assist in preventing biopsy samples from being stuck on the
bottom portion 36 of the cutting portion 35 by minimizing the surface area that
samples may stick to the upper jaw 30.

[047] The cutting portion 55 of the lower jaw 50 includes a straight cutting
edge 57 substantially around the outer edge of the top part 56 of the cutting portion
55. A sample receiving hole 58 is in the middle of the cutting portion 55 and is
surrounded by a vertical wall 59 which has on its top part 56 the straight cutting edge
57. Along the bottom outer edge of the outside of vertical wall 59 is a groove portion
60. The groove portion 60 is configured to facilitate coupling of the pouch 16 to the
lower jaw 50, for example, by receiving and retaining a protrusion on an upper part of
the pouch 16.

[048] An embodiment of pouch 16 is depicted in Fig. 3. Pouch 16 includes a
lower jaw interface portion 70, for example, on an inner protrusion along its front rim
71 configured to be received and retained by the groove portion 60 of the lower jaw
50. Extending away from the front rim 71 is a base wall 72 defining a passage 73 in
flow communication with the sample receiving hole 58 of the lower jaw 50. Passage
73 is configured to receiving biopsy samples from the jaws 15 through the sample
receiving hole 58. Alternative configurations may include holes in the lower jaw 50 to
aid in pouch attachment such as insert molding the pouch 16 directly to the jaw.

[049] At the end of the base wall 72 opposite the front rim 71 is a pouch

container 74 with a central cavity 75. The cross-section of the pouch container 74 is
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substantially cylindrical along its length. The central cavity 75 is in flow
communication and substantially axially aligned with both the passage 73 and the
sample receiving hole 58, and is configured to receive and retain the biopsy samples
from the passage 73. The pouch container 74 has one or more ventilation holes 76
configured to assist in preventing the biopsy samples from sticking to the inner wall 77
of the pouch container 74, such that the biopsy samples may be more easily pushed
into pouch 16 as samples are collected and removed from pouch 16 after assembly
10 is removed from a body. The ventilation holes 76 are configured to prevent such
sticking by minimizing the surface area contact between the tissue samples and inner
wall 77. The ventilation holes 76 are also configured to allow fluid, for example from
the tissue samples, to escape from the forceps and collection pouch assembly 10.

[050] At the bottom end of the pouch container 74 opposite the base wall 72 is
a flush adapter interface 79 configured to be coupled with a flush adapter 110, to be
described below. The flush adapter interface 79 has a roughly hourglass shape that
defines a flush passage 78 that is open at its bottom. The flush adapter interface 79
with the flush passage 78 has a restriction that is a narrowed portion of the pouch 16.
Passage 78 is configured to facilitate flow communication between the central cavity
75 of the pouch container 74 and the external environment, but prevent biopsy
samples from exiting the pouch 16 through the bottom of the flush passage 78, for
example, because it has a smaller cross section than the target sample sizes. The
flush passage 78 and the central cavity 75 are substantially axially aligned with each
other. Pouch 16 may be made of a plastic or any other suitable biocompatible
material.

[051] An embodiment of an endoscope working channel cap assembly 90 is

depicted in Fig. 4. The cap assembly 90 includes a cap portion 91, a lid portion 92,
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ahd an introducer portion 96. The lid 92 protects the proximal end 93 of the cap 91
and is removed once the cap 91 is placed on the working channel of an endoscope
and a medical instrument, for example the forceps and collection assembly 10, is
advanced through the cap 91. However, in other embodiments, the lid 92 may have a
central hole therethrough configured to accommodate the forceps and collection
assembly 10, and thus may be left on the proximal end 93 of the cap 91 and actas a
second seal. The lid 92 has a cap interface portion which includes resilient
protrusions 106 with thick distal end portions 107 that bend outward. The thick distal
end portions 107 of the protrusions 106 are configured to be placed in a groove 109 of
a lid interface portion 108 of the cap 91 such that the lid 92 is held and retained on the
cap 91 until removal by the user.

[052] On the distal end 94 of the cap 91 is an introducer interface 95
configured to be connected to introducer 96. More specifically, interface 95 has a
flange 100 and an internal groove 101 configured to receive a port fitting 105 on the
proximal end of the endoscope fitting 105 has a cap interface portion 102 with a
central groove 103 and a proximal protrusion 104. The port fitting 105 is configured to
receive infroducer 96, which has a hollow upper central shaft 98 connected to a hollow
lower central shaft 97 extending distally from cap 91. The central groove 103 is
configured to mate with the flange 100, while the proximal protrusion 104 is configured
to mate with the internal groove 101. The lower central shaft 97 of the introducer 96 is
configured to extend through and open a seal of an existing cap on the endoscope
working channel and is also configured to allow the forceps and collection assembly
10 to be advanced and retracted through it, for example, by having a diameter

sufficient to allow passage of the forceps and collection assembly 10.
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[053] The cap 91 itself accommodates the upper central shaft 98 of the
introducer 96 configured to allow the forceps and collection assembly 10 to be
advanced and retracted through it. The upper central shaft 98 is in flow
communication with the lower central shaft 97 of the introducer 96. Above the upper
central shaft 98 of the introducer 96, cap 91 includes a seal 99 configured to allow the
forceps and collection assembly 10 to be advanced and retracted through the cap 91
via the seal 99. For example, the seal 99 may be a sheet with an X-shaped slit in the
middle that is normally closed, but opens up when the forceps and collection
assembly 10 extends therethrough. The seal 99 may be made of rubber or plastic
and may be integrally formed with the rest of cap 91. The seal 99 is configured to
substantially separate the sterile internal tissue tract environment from the non-sterile
external environment both when closed and when the forceps and collection assembly
10 has been advanced through seal 99 and into the endoscope and tissue tract. In
the latter situation, the seal 99 interacts with the outer portion of the tubular member
12 connected to the forceps and collection assembly 10 to effect the seal.

[054] The seal 99 in this embodiment is different from the standard seal on a
standard working channel cap known in the art, however, in that the standard seal is
configured such that when the forceps and pouch assembly 10 is retracted through
the seal, pouch 16 may be compressed and the biopsy samples may either fall out of
pouch 16 or they may be compressed and their diagnostic integrity compromised.
This may be due to the stiffness of the material comprising the standard seal and/or
the geometric configuration of the standard seal.

[055] Accordingly, seal 99 in this embodiment is configured such that the
pouch 16 is not compressed to the extent in a standard seal, such that the biopéy

samples are both retained in the pouch 16 while traversing the seal 99 and their
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diagnostic integrity is preserved. Such a lessening in compression may be obtained,
for example, by making the seal 99 out of a softer or more pliable material, or by
geometrically configuring the seal 99 such that less pressure is applied to the pouch
16 while it traverses the seal 99. For example, the seal 99 may be angled, may have
additional central slits, or may have slits longer than the standard seal.

[056] Fig. 5 depicts an embodiment of a flush adapter 110. The flush adapter
110 is configured for use with the forceps and collection assembly 10 depicted in Figs.
1-3. The main portion of the flush adapter 110 is a cylindrical shroud 111 with a
central cavity 112 that is configured to be watertight and hold the pouch 16.
Accordingly, the cross-sectional area of the cylindrical shroud 111 is larger than the
cross-sectional area of the pouch container 74, and may have substantially the same
cross-sectional shape as the pouch container 74. The inner walls 113 of the
cylindrical shroud 111 may be configured to withstand fluid pressure from the
ventilation holes 76 when the pouch container 74 is placed in the cylindrical shroud
111. For example, the inner walls 113 may be dimensioned so that there is either no
gap or only a very small gap between outer surface of the pouch container 74 and the
inner wall 113 of the cylindrical shroud 111. Thus, even if fluid pressure were to build
in the ventilation holes 76 and place pressure on the inner wall 113 of the cylindrical
shroud 111, no fluid or only minimal fluid would flow between the outer surface of the
pouch container 74 and the inner wall 113 of the cylindrical shroud 111.

[057] One open end of the cylindrical shroud 111 flares out into a jaw stop 114
with notches 115 on opposites side of the jaw stop 114. That end accepts pouch 16.
The flared shape of jaw stop 114 aids in guiding the pouch 16 into the cylindrical
shroud 111 of the flush adapter 110, and the notches 115 are configured to receive

portions of the lower jaw 50. The notches 115 also tactically indicate alignment of the
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forceps’and pouch assembly 10 with the flush nozzle 121. For example, when
portions of the lower jaw 50 are fitted into the notches 115, that indicates that the flush
adapter interface 79 is aligned with and formed a substantially watertight connection
with flush nozzle 121.

[058] On the other end of the cylindrical shroud 111 of the flush adapter 110
opposite the jaw stop 114 is a luer lock 116. The luer lock 116 may be configured to
fit conventional syringes. Luer lock 116 includes a funnel shaped central shaft 117
and a locking portion 118 configured to mate to a syringe or any other device capable
of delivering fluid. Locking portion 118 essentially comprises an outer flange at the
end of lock 116.

[059] Between the luer lock 116 and the cylindrical shroud 111 is a support
portion 119. The support portion 119 has a larger cross-sectional area than either the
cylindrical shroud 1 11 or the luer lock 116, and is configured to, among other things,
provide structural support for the flush adapter 110 and allow a user to hold the flush
adapter 110. Portion 119, cylindrical shroud 111, and luer lock 116 may be formed as
an integral unit.

[060] Inthe central portion of the support portion 119 is a hollow shaft 120
terminating in a flush nozzle 121. Shaft 120 may be a hypotube, part of which is
lodged in the support portion 119, and part of which extends into the central cavity 112
of the cylindrical shroud 111. Hypotube 120 is configured to allow flow communication
between the central shaff 117 of the luer lock 116 and the central cavity 112 of the
cylindrical shroud 111. Hypotube 120 is configured to be mated with the flush adapter
interface 79 of the pouch 16. The hypotube 120 is configured to be placed inside the
flush passage 78 of the flush adapter interface 79. The passage 78 and hypotube 120

may be dimensioned so as to form a substantially watertight seal therebetween and/or
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allow fluid communication between the central shaft 117 of the luer lock 116 and the
central cavity 75 of the pouch container 74.

[061] In other embodiments, the forceps and collection assembly 10 may have
various alternate configurations. For example, the clevis 17 may be any connector
piece configured to couple the distal end effector assembly 11 to tubular member 12.
In addition, instead of pull wires 14, assembly 10 may include any components
suitable for connection to and actuation of jaws 15 or any other distal end effector
assembly. Accordingly, the upper jaw 30 and lower jaw 50 need not have pull wire
holes, but instead may have components configured to interface with any actuation
assembly known in the art. The cutting portions 35, 55 of the upper and lower jaws
30, 50 need not be straight edge, but may have serrations, teeth, or any other cutting
configuration that can cut tissue portions when brought together.

[062] In other embodiments, pouch 16 may have various alternate
configurations. For example, pouch 16 may have other shapes and may be
composed of any suitable biocompatible material. The pouch 16 may be composed of
a material and/or have a wall thickness that allows a desired amount of flexibility
and/or compression of the pouch 16 as it traverses the seal on the cap assembly 90.
For example, if the biopsy samples are especially sensitive, the pouch 16 may be
- configured to be more rigid such that it does not bend or compress as much when it
comes into contact with either a tissue tract wall or the seal 99 on the cap assembly
90. The flush adapter interface 79 need not have an hourglass shape, as any
configuration that can be coupled to the flush adapter 110 while also preventing
biopsy samples from exiting the central cavity 75 through the flush adapter interface
79 is also contemplated. In addition, the pouch 16 may be integrally formed with the

lower jaw 50 so that they form one piece.
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[063] In other embodiments, the cap assembly 90 may have various alternate
configurations. For example, the seal 99 need not be made of rubber or plastic or
integrally formed with the cap 91. Seal 99 may be separately formed and then added
to the rest of cap 91, and the seal 99 may be made of any material and mechanism
known in the art for separating a sterile environment from a non-sterile environment
(e.g. a membrane).

[064] In other embodiments, the flush adapter 110 may have various alternate
configurations. For example, the luer lock 116 may be configured to receive the
interface of any style syringe or other fluid delivery device. The jaw stop 114 need not
be flared out, as it may have any configuration that assists in guiding the pouch
container 74 into the cylindrical shroud 111. The jaw stop 114 need not have a notch
115, as the pouch 16 may be completely disassembled from the lower jaw 50 before
being placed in the flush adapter 110. The hypotube 120 may be configured to
receive a needle of a syringe, thus fluid may flow from the syringe through the needle,
into the hypotube 120, out the flush nozzle 121, and into the central cavity 75 of the
pouch container 74. In addition the flush adapter 110 may be configured without
hypotube 120 and support portion 119, instead aligning the syringe and forceps and
pouch assembly 10 so that the syringe is in direct fluid communication wfth the flush
hole 78 of the flush adapter interface 79.

[065] In other embodiments, the forceps and collection assembly 10 and the
accompanying mechanisms described above may be used with any medical or non-
medical procedure. In addition, each of the forceps and collection assembly 10, cap
assembly 90, and flush adapter 110 may be used independently of the other two,
each being individually configured to be used with other similar but not necessarily

identical parts. For example, the cap assembly 90 may be used with any endoscopic
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medical instrument that may require a more sensitive and/or pliable seal 99. In
another example, the flush adapter 110 may be used with any device or container that
may require a coupling in order to run fluid from a fluid source to the device or
container.

[066] A method of using the forceps and collection assembly 10 and
accompanying mechanisms will now be described. Once an endoscope with a
working channel has been provided, the cap assembly 90 is placed on the proximal
end of the working channel, typically over an existing working channei cap.
Specifically, the central shaft 97 of the introducer 96 is inserted into the standard cap
already on the working channel such that the central shaft 97 traverses the seal of the
standard cap. Either before or after placement of cap assembly, the endoscope is
placed into the body, for example, a tissue tract, using a method known in the art and
the entire procedure may be viewed using any suitable method known in the art.

[067] Once the endoscope has been placed in the desired body portion and/or
tissue tract, lid 92 may be removed (although it need not be removed if it has a
through hole) and a forceps and collection pouch assembly 10 is inserted through cap
assembly 90, and specifically through central shaft 98 of cap 91 and shaft 97 of
introducer 96, and into the working channel of the endoscope to the endoscope distal
end. During insertion, the upper jaw 30 and lower jaw 50 are closed. The distal end
effector assembly 11 is then advanced to the desirable tissue portion or portions and
actuated. Specifically, once the jaws 15 is positioned proximate the tissue portion
from which a sample is desired, the user actuates a handle portion and the jaws 15
are opened (i.e. the upper jaw 30 and lower jaw 50 are separated). For example, the
pull wires 14 are advanced distally and push on the pull wire holes 33, 53 on the tang

portions 32, 52. The pushing causes the tang portions 32, 53 of the upper jaw 30 and
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lower jaw 50 to rotate away from each other and thus cause the jaws 15 to open. The
pull wires 14 may be advanced distally using any method known in the art, for
example, by pushing on a spool portion of a handle.

[068] Once jaws 30, 50 are open, the forceps and collection assembly 10 is
advanced to the desired tissue and the jaws 30, 50 are closed. For example, the pull
~ wires 14 are retracted proximally, pulling on the pull wire holes 33, 53 of the tang
portions 32, 52. The pulling causes the tang portions 32, 52 to rotate toward each
other and the jaws 15 to close. While the jaws 15 close, a sample of tissue is caught
between the upper jaw 30 and lower jaw 50 of the jaws 15. The cutting portions 35,
55 of the upper jaw 30 and lower jaw 50 then interact and cause a biopsy sample to
be cut from the tissue tract. As the jaws 15 close, the oval protrusion 38 pushes the
biopsy sample into the central hole 58 of the lower jaw 50 and into the passage 73
past the front rim 71 of the pouch 16, and into the central cavity 75 of the pouch
container 74. The central hole 58, the passage 73, the central cavity 75, and passage
78 and its open bottom are substantially axially aligned with each other.

[069] Once in the central cavity 75 of the pouch container 74, the biopsy
samples should fall toward the flush adapter interface end 79 of the pouch 16.
However, even if they initially do not, acquisition of further samples by the jaws 15
should push the biopsy samples already in the central cavity 75 further from the front:
rim 71 and base wall 72. To prevent biopsy samples from getting stuck in the central
cavity 75 and impeding the acquisition of further biopsy samples, the ventilation holes
76 assist in preventing such sticking by reducing the surface area on which the tissue
samples can stick, thus facilitating the movement of the biopsy samples toward the
flush adapter interface end 79. As the flush hole 78 is adapted to be too narrow for

biopsy samples cut by the jaws 15 to pass, the biopsy samples are stored in the
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pouch container 74 between the flush adapter interface 79 and the front rim 71 until
removal. The flush hole 78 is substantially axially aligned with the central cavity 75 of
the pouch container 74.

[070] Once the biopsy sample is stored in pouch 16, the distal end effector
assembly 11 may be advanced to additional tissue tract portions where a biopsy
sample may be desired, and the biopsy samples may be taken using the method
substantially as set forth above. These steps may be repeated as many times as
desired until either the user decides to cease acquisition of further biopsy samples or
the central cavity 75 of the pouch container 74 reaches its maximum capacity.

[071] Once the user decides that enough biopsy samples have been acquired
during a single pass, assembly 10 is retracted out of the tissue tract and the working
channel of the endoscope. Specifically, with jaws 15 in a closed position, forceps and
collection assembly 10 is retracted back out of the endoscope working channel and
cap assembly 91. During this procedure, because the seal 99 is configured to more
lightly compress the pouch 16 as it traverses the seal 99 (at least as compared to a
seal on a standard working channel cap), there is less risk that pouch 16 will be
compressed such that either the biopsy samples are pushed out of the pouch 16 or
the samples are compressed so as to compromise the diagnostic integrity of the
samples.

[072] Once the assembly 10 is retracted out of the endoscope, the biopsy
samples are removed from the pouch 16. Specifically, the lower jaw 50 and pouch 16
are placed in the central cavity 112 of the cylindrical shroud 111 of the flush adapter
110 being guided by the jaw stop 114. The pouch 16 is placed almost completely in
the central cavity 112 of the cylindrical shroud 111. The flush adapter interface 79

receives flush nozzle 121 such that the flush nozzle 121 is placed in the flush passage
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78 of the flush adapter interfacev 79. The flush nozzle 121 may be lodged sufficiently
in the flush passage 78 such that a substantially watertight seal is formed, and the
hollow central shaft of hypotube 120 is in fluid communication with the flush passage
78. Notches 115 assist in this alignment process by tactically indicating when the jaw
50 is seated. Thus, the result is that the hypotube 120, the flush passage 78, the
central cavity 75, and the passage 73 are all substantially axially aligned with each
other.

[073] Either prior to or subsequent to placing the pouch 16 in the flush adapter
110, the luer lock 116 is coupled to a syringe. Specifically, the locking portion 118 of
the luer lock 116 is locked with a mating portion of the syringe such that a
substantially watertight seal is formed between the syringe and the luer lock 116.
Accordingly, when the pouch 16, flush adapter 110, and syringe have been properly
coupled together, the syringe and central cavity 75 of the pouch 16 are in substantially
watertight fluid communication via the central shaft 117 of the luer lock 116 and the
hypotube 120.

[074] Accordingly, once the pouch 16 has been placed in and coupled to the
flush adapter 110, and the syringe has been coupled to the flush adapter 110, fluid is
advanced out of the syringe and into the central shaft 117 of the luer lock 116. The
fluid may be a sample preservation fluid, a saline solution, or any other type of desired
fluid. From the syringe, the fluid flows through hypotube 120 and past flush nozzle
121 and into the central cavity 75 of the pouch container 74. In the central cavity 75 of
the pouch container 74, the fluid will come into contact with the biopsy samples. The
fluid then pushes the biopsy samples to the central passage 73 of the base wall 72

and then through the front rim 71. From there, the biopsy samples will be taken away
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for analysis or any other type of desired procedure. The endoscope may be
withdrawn from the body before or after removal of samples from pouch 16.

[075] In the various embodiments, any suitable method of viewing the
procedure is contemplated, for example, the use of the endoscope lens or electronic
methods of viewing endoscopic procedures that are known in the art.

[076] In other embodiments, there may be various alternate method steps that
may be executed. For example, there may not be a standard cap already on the end
of the working channel of the endoscope, and the cap assembly 90 may not need an
introducer 96 at all or in the form described above. Accordingly, a cap assembly 90
without an introducer may be mated with the working channel of the endoscope via
the working channel interface 95 of the cap 91. As a further alternative, the upper and
lower jaws 30, 50 may be individually actuated (i.e. only one jaw moves to open and
close the jaws 15) and/or one jaw may be stationary and the other movable.

[077] Fig. 6A depicts an alternate embodiment of a forceps and collection
assembly 130. While the forceps and collection assembly 130 has upper and lower
jaws with a pouch for storing multiple samples coupled to the lower jaw, there may be
several differences from the embodiment depicted in Figs. 1-3. For example, in this
embodiment of forceps and collection assembly 130, the upper and lower jaw portions
may be actuable about the clevis so that Accordingly, as shown in Fig. 6A, the upper
jaw may be positioned at substaﬁtially a 90 degree angle with respect to the tubular
member, while the lower may be substantially parallel to the tubular member such that
the pouch is positioned at substantially a 90 degree angle with respect to the tubular
member.

[078] In another example, the bottom of the pouch may have a removal hole

configured to prevent tissue samples from exiting the pouch via the removal hole
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V\iithout‘assistance, but allowing tissue samples to exit the pouch via the removal hole
with assistance. Such a configuration can be attained, for example, by roughly
determining the size of tissue samples that would be cut by the forceps jaws, and then
sizing the hole to be smaller than the determined sample size, or by using a pouch like
that shown in Figs. 7A-7D.

[079] Figs. 7A-7D depict another alternate embodiment of the forceps and
collection assembly 150. While the forceps and collection assembly 150 has upper
and lower jaws with a pouch for storing multiple samples coupled to the lower jaw,
there may be several differences from embodiments depicted in Figs. 1-3 and Fig. 6A.
For example, the pouch of assembly 150 may have an openable and resealable
bottom 151. As depicted in Figs. 7A-7C, the pouch 152, when closed, may have a
wedged shaped configuration with the bottom portion 151 having a sealing
mechanism. When the bottom portion is opened, it may have a roughly circular
configuration as depicted in Fig. 7D. The sealing mechanism may be a number of
slits in bottom portion 151 that, due to the resilient material of pouch 152, are normally
mating so that bottom 151 remains closed. VVhen the bottom 151 is closed, the
sealing mechanism may prevent tissue samples from exiting through the opening
without assistance, but when either the user opens the bottom or enough external
downward pressure is applied to the tissue samples, the tissue samples may be
pushed or simply fall out of the pouch through the bottom opening.

[080] Figs. BA-6D also depict an exemplary embodiment of a removal
mechanism 131 for use, for example, with the forceps and collection assembly
depicted in either Fig. 8A or Figs. 7A-7D. The removal mechanism 131 has a
cylindrical main body 132 partially open on the proximal end 133 and the bottom

portion 134, and closed on the distal end 135. On the top of removal mechanism 131
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is a thumb-activated plunging mechanism 136 hingeably coupled on a proximal end of
an activation portion 137 to the main body 132. The activation portion 137 extends
distally from the hinged portion until it roughly reaches the location of a plunger hole
138 on the main body 132. At the location of the plunger hole 138, the activation
portion 137 is coupled to a plunger 139. The plunger 139 traverses the plunger hole
138 and has a return spring 140 disposed around it on the portion of the plunger 139
between the activation portion 137 and the main body 132.

[081] The main body 132 has an insertion slot 141, as depicted in Figs. 6B
and 6D, configured to accommodate the forceps and collection assembly, for
example, depicted in Fig. 6A or Fig. 7A-7D. The insertion slot 141 has a circular
portion 142 in substantially the central part of the proximal end 133 of the main body
132, with the rest of the slot 141 extending away from the circular portion 142 until it
reaches the bottom 134 of the main body 132. On the bottom 134 of the main body
132, the insertion slot 141 extends distally away from the proximal end 133, and ends
roughly at the portion of the main body 132 opposite the plunger hole 138.

[082] An embodiment of the interior of the main body 132 is depicted in Fig.
6A. Moving distally from the circular portion 142 of the insertion slot 141, the insertion
slot 141 flare's out into a cavity 143 which ends substantially between the plunger hole
138 and the distal end of the insertion slot 141. In the portion of the cavity 143
adjacent the plunger hole 138, there is a wall portion 144 that extends down and is
configured to contact a portion of the upper jaw.

[083] Accordingly, the forceps and collection assembly is placed in and
aligned with the removal mechanism 131 such that the upper jaw contacts the wall
portion 144 adjacent the plunger hole 138, and the pouch is in the insertion slot 141

with its opening directly beneath the plunger hole 138. The user then depresses the
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activation portion 137 such that the plunger 139 goes into the top opening of the
pouch and pushes the tissue samples in the pouch out the removal hole of the pouch
of Fig. 6A or the opening 151 of the pouch of Figs. 7A-7D. The return spring 140 then
returns the activation portion 137 to its original position.

[084] Figs. 8A-8D depict another exemplary embodiment of a removal
mechanism 160 for use, for example, with the forceps and collection assembly
depicted in either Fig. 6A or Figs. 7A-7D. The removal mechanism 160 has a main
block 161 attached at one end 162 above the open end of a fluid container 163 as
depicted in Fig. 8B, and having on the other end 164 an insertion opening 165 as
depicted in Fig. 8A and 8D. The insertion opening 165 and its accompanying insertion
slot 166 has a wide middle portion 167, narrower top portion 168, and narrow bottom
portion 169 that run substantially the entire length of the main block 161. The width of
the top 168 and middle portions 167 are substantially constant along their entire
length, while the width of the bottom portion 169 narrows toward the attachment end
162, as shown in Figs. 8C and 8D. The wide middle portion 167 is configured to
receive the forceps of the forceps and collection assembly, the top portion 168 is
configured to allow the traversal of the tubular member of the forceps catheter, and
the bottom portion 169 is configured to accept and squeeze the pouch to facilitate the
removal of the tissue samples into the fluid container.

[085] Accordingly, in an exemplary method of using the mechanisms depicted
in Figs. 8A-8D, closed forceps jaws of a forceps and collection assembly are placed in
the wide middle portion 167 of the insertion slot 165 with the tubular member
extending through portion 168 and the pouch extending through portion 169 until the
pouch is squeezed at its top. The user then pulls upward on the tubular member

causing the forceps jaws and pouch to be pull upward and the pouch to be squeezed
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between the narrowing bottom portions 169 of the insertion slot 165. This squeezing
causes the tissue samples to fall out of the bottom of the pouch and into the fluid
container 163.

[086] Figs. 9A and 9B depict alternate embodiments of a flush adapter being
used in conjunction with the forceps and collection assembly of Fig. 1-3. Fig. 9A
shows a flush adapter having a housing portion 182 with an internal nozzle 181 and a
pouch cavity 185. A syringe 180, with a plunger 183, is placed in fluid communication
with nozzle 181, which is substantially cone shaped, and cavity 185. Cavity 185 is
configured fo receive a pouch of a forceps and collection assembly, for example, of
Fig. 1-3. Housing 182 also includes a male luer lock 184 to be received by a female
luer lock of the syringe. Fluid flows from the syringe 180, through the nozzle 181, and
into the pouch piaced in cavity 185.

[087] In another example, the flush adapter of Fig. 9B is similar to the
embodiment of Fig. 9A in that it has a housing portion 192 with a nozzle 191 and a
male luer lock 194. In this embodiment, nozzle 191 has a parabolic taper.

[088] Figs. 10A-10C depict another alternate embodiment of a flush adapter
that may be used in conjunction with the forceps and collection assembly of Fig. 1-3.
The flush adapter is similar to the flush adapters of Figs. 9A and 9B, but differs in
certain aspects. In this embodiment, a syringe 200 is coupled to an intermediate
portion 205 through a luer connection. The syringe 200 has a male luer lock 207
configured to be coupled and in fluid communication with the female luer lock 208 of
the intermediate portion 205. The intermediate portion 205 has a hypotube 201 with a
nozzle on one end and a housing mating portion 204 configured to mate with a mating
portion 203 of a housing portion 206. The syringe 200 also has a housing mating

portion 209 configured to be coupled to the mating portion 203 of the housing portion
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206. The mating portion 203 is screwed onto a pouch accommodating portion 202
configured to receive the forceps and collection assembly, for example, of Figs. 1-3.
Accordingly, fluid from the syringe 200 is run through the hypotube 201 of the
intermediate flushing device 205, out the nozzle portion, and into the pouch 210 which
is lodged in the pouch accommodating portion 202 of the housing portion 206.

[089] Other embodiments of the invention will be apparent to those skilled in
the art from consideration of the specification and practice of the invention disclosed
herein. It is intended that the specification and examples be considered as exemplary

only, with a true scope and spirit of the invention being indicated by the following

claims.
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WHAT IS CLAIMED IS:

1. A device for storing a plurality of tissue samples comprising:

an elongate container having a cavity for storing a plurality of tissue samples,
an open top, and an open bottom in flow communication with the open top; and

a cutting portion coupled to the open top and configured to cut the plurality of
tissue samples that deposit in the cavity through the open top;

wherein a portion of the elongate container adjacent the open bottom has a
restriction smaller than tlhe open bottom to prevent the plurality of tissue samples from
exiting the container via the open bottom.

2. The device of claim 1, wherein the cutting portion selectively couples to
the open top of the elongate container and defines a through hole in flow
communication with the open top, the cavity, and the open bottom.

3. The device of claim 1, wherein the cutting portion comprises an upper
jaw and a lower jaw configured to cut tissue when the upper jaw mates with the lower
jaw.

4. The device of claim 3, wherein the lower jaw includes a through hole in
flow communication with the open top and the open bottom, and wherein the lower
jaw is coupled to the open top of the elongate container such that the through hole is
in flow communication with the open top, the cavity, and the open bottom.

5. The device of claim 3, wherein the upper jaw includes a protrusion
configured to push the plurality of tissue samples into the cavity.

6. The device of claim 5, wherein the protrusion extends around an edge of
the upper jaw.

7. The device of claim 3, wherein the upper jaw is configured to restrict the

plurality of tissue samples from adhering to the upper jaw.
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8. The device of claim 3, wherein the upper jaw defines a plurality of holes.

9. The device of claim 3, wherein at least one of the upper jaw and the
lower jaw has a support portion configured to allow the upper jaw and the lower jaw to
rotate with respect to each other.

10. The device of claim 1, wherein the elongate container includes an
angled base wall adjacent the open top.

11.  The device of claim 1, wherein the elongate container is configured to
restrict the plurality of tissue samples from adhering to an inner wall of the elongated
container.

12.  The device of claim 1, wherein the elongated container includes at least
one hole on a side wall.

13.  The device of claim 1, wherein a portion of the elongate container
adjacent the open bottom is hour-glass shaped.

14. A device for storing a plurality of tissue samples comprising:

an elongate container having a cavity for storing a plurality of tissue samples,
an open top, and an open bottom in flow communication with the open top, wherein
the open top and the open bottom are aligned with a longitudinal axis of the cauvity;
and

a cutting portion coupled to the open top and configured to cut the plurality of
tissue samples that deposit in the cavity through the open top;

wherein a portion of the elongate container adjacent the open bottom is
configured to prevent the plurality of tissue samples from exiting the container via the

open bottom.
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15.  The device of clairﬁ 14, wherein the cutting portion selectively couples to
the open top of the elongate container and defines a through hole in flow
communication with the open top, the cavity, and the open bottom.

16.  The device of claim 14, wherein the cutting portion cormprises an upper
Jaw and a lower jaw configured to cut tissue when the upper jaw mates with the lower
jaw.

17.  The device of claim 16, wherein the lower jaw includes a through hole,
and wherein the lower jaw is coupled to the open top of the elongate container such
that the through hole is in flow communication with the open top, the cavity, and the
open bottom.

18.  The device of claim 16, wherein the upper jaw includes a protrusio(n
configured to push the plurality of tissue samples into the cavity.

19.  The device of claim 18, wherein the protrusion extends adjacent an edge
of the upper jaw.

20.  The device of claim 16, wherein the upper jaw is configured to restrict
the plurality of tissue samples from adhering to the upper jaw.

21.  The device of claim 16, wherein the upper jaw defines a plurality of
holes.

22.  The device of claim 16, wherein at least one of the upper jaw and the
lower jaw has a support portion configured to allow the upper jaw and the lower jaw to
rotate with respect to each other.

23.  The device of claim 14, wherein the elongate container includes an

angled base wall adjacent the open top.
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24.  The device of clair‘n 14, wherein the elongate container is configured to
restrict the plurality of tissue samples from adhering to an inner wall of the elongated
container.

25.  The device of claim 14, wherein the elongated container defines at least
one hole in a side wall of the elongate container.

26.  The device of claim 14, wherein the portion of the elongate container
adjacent the open bottom is hour-glass shaped.

27.  The device of claim 14, wherein the portion of the elongate contéiner
adjacent the open bottom has a restriction that is smaller than the open bottom.

28.  An endoscope working channel cap assembly for coupling to an existing
seal, the cap assembly comprising:

an interface configured to be coupled to a proximal end of a working channel of
an endoscope;

an introducer extending from the interface and configured to be advanced
through the existing seal and hold open the existing seal; and

a seal portion connected to the interface, the seal portion including a seal
disposed therein and configured to prevent flow communication across the seal.

29. The assembly of claim 28, wherein the introducer includes a hollow
shaft.

30.  The assembly of clairm 29, wherein the hollow shaft is configured to
accommodate a device for storing a plurality of tissue samples.

31.  The assembly of claim 28, wherein the seal is configured to allow the
advancement and retraction of a device for storing a plurality of tissue samples.

32.  The assembly of claimn 28, wherein the seal is integrally formed with the

interface.
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33.  The assembly of claim 28, further comprising a lid portion selectively
coupled to the seal portion and configured to close an open end of the seal portion.

34.  Aflushing device comprising:

an elongate member defining a receiving cavity, an open top, and an open
bottom;

a connector proximate the open bottom and configured to provide a fluid tight
connection with a source of fluid; and

a nozzle within the elongate member between the open bottom and the
receiving cavity;

wherein the open bottom is in flow communication with the open top via the
nozzle and the receiving cauvity.

35. The flushing device of claim 34, wherein the elongate member includes
a support portion disposed between the connector and the open top, and wherein a
portion of the nozzle is disposed in the support portion.

36. The flushing device of claim 34, wherein the elongate member includes
a flared portion adjacent the open top.

37.  The flushing device of claim 34, further comprising at least one notch at
the open top.

38.  The flushing device of claim 34, wherein the connector is a luer lock.

39.  The flushing device of claim 34, wherein the receiving cavity is
configured to receive a storage device for storing a plurality of tissue samples, the
storage device comprising:

an elongate container having a container cavity for storing a plurality of tissue
samples, an open container top, and an open container bottom in flow communication

with the open container top; and
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a cutting portion coupled to the open container top and configured to cut the
plurality of tissue samples that deposit in the container cavity through the open
container top;

wherein a portion of the elongate container adjacent the open container bottom
has a restriction smaller than the open container bottom to prevent the plurality of
tissue samples from exiting the container via the open container bottom.

40. The flushing device of claim 39, wherein the nozzle extends into the
receiving cavity and is configured to be coupled to the open container bottom such
that the nozzle is in flow communication with the container cavity.

| 41.  The flushing device of claim 40, wherein the nozzle is configured to form
a substantially watertight coupling with the portion of the elongate container adjacent
the open container bottom.

42.  The flushing device of claim 39, wherein a portion of the elongate
member adjacent the open top of the elongate member is configured to guide the
storage device into the receiving cavity.

43.  The flushing device of claim 39, wherein a portion of the elongate
member adjacent the open top of the elongate member is configured to rotationally
align the storage device with respect to the elongated member.

44.  The flushing device of claim 39, wherein a portion of the elongate
member adjacent the open top of the elongate member is configured to receive the
cutting portion.

45.  The flushing device of claim 39, wherein the flushing device is
configured to flush the plurality of tissue samples out of the container cavity through a
fluid connection from the source of fluid, through the nozzle, into the open container

bottom, through the container cavity, and out the open container top.
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46.  An endoscopic ins!trument comprising:

a proximal handle coupled to a distal end effector assembly via an elongate
member;

wherein the distal end effector assembly includes an upper jaw, a lower jaw
rotatable relative to the upper jaw, and a collection device coupled to the lower jaw,
the collection device comprising:

an elongate container having a cavity for storing a plurality of tissue samples,
an open top, and an open bottom in flow communication with the open top;

wherein the upper jaw and the lower jaw are configured to cut the plurality of
tissue samples that deposit in the cavity through the open top; and

wherein a portion of the elongate container adjacent the open bottom has a
restriction smaller than the open bottom to prevent the plurality of tissue samples from
exiting the container via the open bottom.

47.  The endoscopic instrument of claim 46, wherein the lower jaw selectively
couples to the open top of the elongate container and defines a through hole in flow
communication with the open top, the cavity, and the open bottom.

48.  The endoscopic instrument of claim 46, wherein the upper jaw and the
lower jaw are configured to cut tissue when the upper jaw mates with the lower jaw.

49.  The endoscopic instrument of claim 48, wherein the lower jaw includes a
through, and wherein the lower jaw is coupled to the open top of the elongate
container such that the through hole is in flow communication with the open top, the
cavity, and the open bottom.

50.  The endoscopic instrument of claim 48, wherein the upper jaw includes

a protrusion configured to push the plurality of tissue samples into the cavity.
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51. The endoscopic in‘strument of claim 50, wherein the protrusion extends
adjacent an edge of the upper jaw.

52.  The endoscopic instrument of claim 48, wherein the upper jaw is
configured to restrict the plurality of tissue samples from adhering to the upper jaw.

53.  The endoscopic instrument of claim 48, wherein the upper jaw defines a
plurality of holes.

54. The endoscopic instrument of claim 46, wherein the elongate container
includes an angled base wall adjacent the open top.

55. The endoscopic instrument of claim 46, wherein the elongéte container
is configured to restrict the plurality of tissue samples from adhering to an inner wall of
the elongated container.

56. The endoscopic instrument of claim 46, wherein the elongated container
defines at least one hole in a side wall of the elongate container.

57.  The endoscopic instrument of claim 46, wherein the portion of the
elongate container adjacent the open bottom is hour-glass shaped.

58.  The endoscopic instrument of claim 48, wherein the open top and the
open bottom are aligned with a longitudinal axis of the cavity.

59.  The endocopsic instrument of claim 46, further comprising an
endoscope working channel cap assembly for coupling to an existing seal, the cap
assembly comprising:

an interface configured to be coupled to a proximal end of a working channel of
an endoscope;

an introducer extending from the interface and configured to be advanced

through the existing seal and hold open the existing seal; and
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a seal portion connected to the interface, the seal portion including a seal
disposed therein and configured to prevent flow communication across the seal.

60. The endocopsic instrument of claim 46, further comprising a flushing
device comprising:

an elongate member defining a receiving cavity, an open top, and an open
bottom;

a connector proximate the open bottom and configured to provide a fluid tight
connection with a source of fluid; and

a nozzle within the elongate member between the open bottom and the
receiving cavity;

wherein the open bottom is in flow communication with the open top via the
nozzle and the receiving cavity.

61.  The endocopsic instrument of claim 60, further comprising an
endoscope working channel cap assembly for coupling to an existing seal, the cap
assembly comprising:

an interface configured to be coupled to a proximal end of a working channel of
an endoscope;

an intfroducer extending from the interface and configured to be advanced
through the existing seal and hold open the existing seal; and

a seal portion connected to the interface, the seal portion including a seal
disposed therein and configured to prevent flow communication across the seal.

62. A method of acquiring a plurality of tissue samples comprising:

using a device to cut a first tissue sample from an internal tissue tract of a

patient;
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storing the first tissue sarinple in a container disposed within the internal tissue
tract;

without removing the device from the patient, using the device to cut a second
tissue sample from the internal tissue tract; and

storing the second tissue sample in the container disposed within the internal
tissue tract;

wherein the container has a cavity for storing the first and second tissue
samples, an open top, and an open bottom substantially axially aligned with and in
flow communication with the open top; and

wherein a portion of the container adjacent the open bottom has a restriction
smaller than the open bottom to prevent the first and second tissue samples from
exiting the container via the open bottom.

63. The method of claim 62, further comprising pushing each of the first and
second tissue samples into the container.

64. The method of claim 63, wherein the cutting and pushing occur
substantially simultaneously.

65. The method of claim 62, further comprising traversing a seal of an
endoscope working channel with an introducer portion of a cap assembly to keep
open the seal, wherein the introducer portion is configured to accommodate the
device.

66. The method of claim 65, wherein the cap assembly includes a seal.

67. The method of claim 65, further comprising traversing a seal of the cap
assembly with the container and the first and second tissue samples stored in the

container.
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68. The method of claim 67, wherein the traversing step occurs without the
seal of the cap assembly forcing either of the first and second tissue samples out of
the container.

69. The method of claim 67, wherein the traversing step occurs without the
seal of the cap assembly compromising the diagnostic integrity of either of the first
and second tissue samples. |

70. The method of claim 62, further comprising removing the first and
second tissue samples from the container.

71.  The method of claim 70, wherein the first and second tissue samples are
flushed out of the container with a fluid.

72.  The method of claim 71, further comprising attaching a fluid delivery
device to the container storing and flushing the first and second tissue samples out of
the container with fluid from the fluid delivery device.

73. A method of removing tissue samples from a container comprising:

providing a container having a cavity with tissue samples, an open top, and an
open bottom in flow communication with the open top, wherein a portion of the
container adjacent the open bottom has a restriction smaller than the open bottom to
prevent the tissue samples from exiting the container via the open bottom; and

delivering fluid through the open bottom to flush the tissue samples out of the
cavity via the open top.

74.  The method of claim 73, further comprising coupling a fluid delivery
device to the container.

75.  The method of claim 74, wherein the step of delivering fluid includes
delivering fluid from the fluid delivery device to the open top via the open bottom and

the cavity.
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76.  The method of claim 74, wherein the fluid delivery device includes a
source of fluid and a flushing device to couple the source of fluid to the container.
77.  The method of claim 76, further comprising extending a nozzle of the

flushing device into the open bottom of the container.
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