wo 2013/292579 A1 |1 I NPF 000000 0 O

(43) International Publication Date

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

~

(19) World Intellectual Property Ny
Organization
International Bureau

20 June 2013 (20.06.2013)

WIPO | PCT

(10) International Publication Number

WO 2013/090579 Al

(51)

21

(22)

(25
(26)
(30)

(71)

(72)

International Patent Classification:
A61M 1/00 (2006.01)

International Application Number:
PCT/US20 12/0695 16

International Filing Date:
13 December 2012 (13.12.2012)

Filing Language: English
Publication Language: English
Priority Data:

61/576,410 16 December 201 1(16.12.201 1) us
61/593,675 1 February 2012 (01.02.2012) us

Applicant: STRYKER CORPORATION [US/US]; 2825
Airview Blvd., Kalamazoo, M1 49002 (US).

Inventors:. VANDERWOUDE, Brian; 9979 Sailor Ct,
Portage, M1 49002 (US). DRAKE, Chad; 5420 Woodrush
Ave., Kaamazoo, MI 49009 (US). HERSHBERGER,
David; 665 Winter Slope, Kalamazoo, M| 49009 (US).
ISHAM, Steve; 27729 County Road 364, Mattawan, MI
4907 1 (US). MACLACHLAN, Brian; 8206 Petoskey St.,
Kaamazoo, M1 49009 (US). REASONER, Stephen; 5240
Saddle Club Dr., Kalamazoo, M| 49009 (US). EDINGER,
Benjamin; 14135 Luckett Lane, Grand Haven, M| 49417
us).

(74)

(81)

(84)

Agent: GOLDENBERG, David, S; Intel. Prop./R&D,
Stryker Instruments, 4100 E. Milham Ave., Kalamazoo, Ml
49001-6197 (US).

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

Designated States (unless otherwise indicated, for every
kind d regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, Sz, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

[ Continued on nextpage]

(54) Title SYSTEM FOR RETRIEVING TISSUE SAMPLES FROM A FLUID STREAM GENERATED DURING A
MEDICAL/SURGICAL PROCEDURE

(57) Abstract: A cassette (2600) for use with a
medical waste collection system (30). The cas-
sette includes a housing (2602, 2612) shaped
to be removably attached to a receptacle
(1699) integral with the housing. A sleeve
(2640) is attached to the cassette so as to be
located forward of the housing. The sleeve is
formed with avoid space. A fitting (2664) for
collection to a suction line is attached to the
sleeve. A screen (2714) is removably fitted in
the dleeve void space. The screen is fitted in
the deeve void space when it is desirable to
catch tissue that may be entrained in the fluid
stream from the suction line.



WO 2013/090579 A Il s oo TR AR R ANV AUAARHRER AN

Published: — before the expiration d the time limit for amending the
— with international search report (Art. 21(3)) claims and to be republished in the event d receipt d
amendments (Rule 48.2(h))



WO 2013/090579 PCT/US2012/069516

SYSTEM FOR RETRIEVING TISSUE SAWMPLES FROM A FLU D STREAM CENERATED DURING A
MEDI CAL/ SURG CAL PROCEDURE

FI ELD OF THE | NVENTI ON

[ 0001] This invention relates generally to a system and
method for collecting waste and retrieving tissue sanples
generated during a surgical procedure. More particularly,
this invention relates to a system and nethod for retrieving
tissue sanples from the gastrointestinal tract during

surgi cal procedures such as col onoscopi es.

BACKGROUND OF THE | NVENTI ON
[ 0002] A byproduct of the performance of sone nedical
and surgical procedures is the generation of liquid, sem -
solid and solid waste. This waste includes body fluids, such
as blood, and irrigating solution that are introduced to the
body site at which the procedure is perforned. Solid and
sem solid waste generated during a procedure includes bits of
tissue and small pieces of the surgical material that may be
left at the site. Ildeally, the waste is collected upon
generation so the waste neither visually obstructs nor fouls
the surgical site nor becones a biohazard in the operating
room or other location at which the procedure is being
perfornmed .
[ 0003] A nunber of systens are available for use by
surgical personnel for collecting this waste as it is
generated. Generally, these units include a suction source,
tubing that extends from the suction source and a contai nnent
unit between the tubing and the suction source. Wen the
system is actuated, waste is drawn through the distal end of
the tubing. The suction draws the waste through the tubing so
that it flows into and is stored in the containnent wunit. One

such system is Applicants' Assignee's NEPTUNE surgical waste
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collection system This particular system includes a nobile
unit that includes a suction punp and two canisters. Tubing
is connected to each canister through a renovable manifold.
Since this unit is nobile, it can be positioned in relatively
close proximty to the patient on which the procedure is
being perfornmed. This reduces the extent to which the suction
tubing, which invariably also functions as operating room
clutter, is present around the surgical personnel. This
system also has features that reduce the extent to which the
surgical and support personnel are potentially exposed to the
materials collected by the system US. Patent No. 7,621, 898,
i ssued Novenber 24, 2009, the contents of which are

i ncorporated herein by reference, describes a nunber of
features of this system

[ 0004] A feature of this system is the intake manifold.
This manifold includes a filter elenment that traps large bits
of solid matter. This is desirable because these solids can
potentially clog the proximally-located conponents of the
system Mreover, the manifold is formed from material that
makes it possible to provide the manifold as a single use
item After use of the system effort does not have to be
spent sterilizing the manifold, wth its narrow conduits, or
its internal filter. Instead, personnel handling the used
mani fold only need to contact the outer surface of this
component. This process further mnimzes the extent to which
these individuals potentially cone into contact with the
waste material. The Applicants’' Assignee's U S, Pat ent No.
7,615,037 issued Novenber 10, 2009, the contents of which are
i ncorporated herein by reference, provided a nore detailed
description of this type of manifold.

[ 0005] In some surgical procedures such as a col onoscopy,

it is desirable to collect one or nore tissue sanples from
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the patient during the surgical procedure. The tissue sanple
typically is sent to a |aboratory for automated analysis or
is manually analyzed by a specialist such as a pathol ogist.

To collect a tissue sanple, the tubing connecting the nedical
instrument used to apply suction to the patient to the

contai nment wunit is disconnected manually. A separate device
is then placed in series with this tubing so as to be |ocated
upstream from the contai nnent wunit. The tissue sanple is
captured in the device. The device is then renoved and the
tubing from the suction applicator is reconnected directly to
the containment wunit. Repetitive connecting and

di sconnecting of the tubing during the collection of multiple
sanpl es adds additional tine to the conpletion of the

surgi cal procedure. Upon di sconnection of the tubing, small
amounts of adhered uncontained liquid and semsolid waste in
the tubing can be released into the surrounding environment
potentially contamnating the floors and other surfaces in

the surgical facility.

SUVMARY OF THE | NVENTI ON
[ 0006] This invention is directed to a new and usef ul
system and nmethod for system and nethod for retrieving tissue
sanpl es during nedical and surgical procedures such as
col onoscopi es. The system of this invention includes a
nobile unit that to which both a source of irrigating fluid
and container for collecting waste is connected. A renovabl e
cassette is attached to the mobile wunit. In many versions of
the invention, the cassette is seated in a receptacle, a
structural component of the waste collection unit. The
cassette has a fitting for receiving the suction line that
extends from the suction applicator. The cassette also has

an outlet into the waste collection unit container. A tissue
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trap is renovably nounted to the cassette. The tissue trap
is selectively placed in series with the fluid flow that the
suction draws through the cassette. The trap includes a
filter for trapping tissue that is entrained in the fluid
stream drawn into the nobile wunit.

[ 0007] In some versions of the invention, the tissue trap
is selectively attached to the cassette. In these versions
of the invention, when the tissue trap is not nounted to
cassette, the fluid stream flows through a first set of
conduits internal to the cassette into the container. When
it is desirable to renove a tissue specinen fromthe fluid
stream the tissue trap is tenporarily fitted to the
cassette. This results in the fluid stream flow ng through
the trap. The tissue is therefore retained in the trap as
the rest of the material entrained in the waste stream flows
to the cassette.

[ 0008] In other versions of the invention, the tissue
trap, while renovably attached to the cassette may be
attached to the cassette even when there is no need to

coll ect tissue. In these versions of the invention, one or
nore valves regulate the path through the cassette through
which the waste stream fl ows. If there is no need to collect
ti ssue, the valve/valves is/are placed in a bypass node.
When the valves are in the bypass node, the fluid stream is
not flowed through the trap. When tissue collection is
desired, the valve/valves are set into a tissue collection
node. When the valve/valves are in this node, the fluid
stream is flowed through the tissue trap prior to being

di scharged into the waste collection canister. The tissue is
bl ocked from downstream flow into the waste collection

canister by the filter integral with the trap.
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[ 0009] In each version of the invention, once tissue is
captured in one trap, another trap can be fitted to the
cassette. This makes it possible to, in single procedure,
trap plural specinens while only a single cassette is
attached to the waste collection unit. Since only a single
cassette is enployed there is no need to, during the
procedure, constantly disconnected the suction tube from and

reconnect the suction tube to different cassettes.

BRI EF DESCRI PTION OF THE DRAW NGS
[ 00010] The invention is pointed out with particularity in
the clains. The above and further features and advantages of
the invention are understood by the following Detailed
Description taken in conjunction wth the acconpanying
drawi ngs in which:
[00011] FIG 1A is a side view of a nedical/surgical waste
collection system of this invention;
[00012] FIG IB is a schematic view of a control system for
controlling the operation of the nedical/surgical waste
collection system of FIG 1A
[00013] FIG 1C is a cross sectional view of a col onoscope ;
[ 00014] FIG 2 is a cross sectional view of a manifold
assenbly nmounted in the waste collection system
[ 00015] FIG 3 is a right front perspective view of the
mani fol d assenbly according to one enbodiment;
[ 00016] FIG 4 is a left front perspective view of the

mani fol d assenbly;

[00017] FIG 5 is a front exploded view of the manifold
assenbl y;

[ 00018] FIG 6 is a rear exploded view of the manifold
assenbl y;

[ 00019] FIG 7 is a top exploded view of a cassette
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[ 00020] FIG 8 is a bottom exploded view of the cassette

[ 00021] FIG O9A is a rear view of the upper cassette
housing with the irrigation coupler in the open position;

[ 00022] FIG 9B is a top view of the upper cassette housing
with the irrigation coupler in the open position;

[ 00023] FIG 9C is a front view of the upper cassette
housing with the irrigation coupler in the open position;

[ 00024] FIG 9D is a right side view of the upper cassette
housing with the irrigation coupler in the open position;

[ 00025] FIG O9E is a bottom view of the upper cassette
housing with the irrigation coupler in the open position;

[ 00026] FIG 9F is a bottom perspective view of the upper
cassette housing with the irrigation coupler in the open
position;

[ 00027] FIG 9G is a top perspective view of the upper
cassette housing with the irrigation coupler in the open
position;

[ 00028] FIG 10A is a rear view of the upper cassette
housing with the irrigation coupler in the closed position;

[ 00029] FIG 10B is a top view of the upper cassette
housing with the irrigation coupler in the closed position;

[ 00030] FIG 10C is a front view of the upper cassette
housing with the irrigation coupler in the closed position;

[ 00031] FIG 10D is a right side view of the upper cassette
housing with the irrigation coupler in the closed position;

[ 00032] FIG 10E is a bottom view of the upper cassette
housing with the irrigation coupler in the closed position;

[ 00033] FIG 10F is a bottom perspective view of the upper
cassette housing with the irrigation coupler in the closed

position;
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[ 00034] FIG 10G is a top perspective view of the upper
cassette housing with the irrigation coupler in the closed
posi tion;

[ 00035] FIG 11A is a top view of a tissue trap with the
screen in a closed position;

[ 00036] FIG 11B is a rear view of the tissue trap with the
screen in a closed position;

[ 00037] FIG I|IC is a left side view of the tissue trap
with the screen in a closed position;

[ 00038] FIG 11D is a rear perspective view of the tissue
trap with the screen in a closed position;

[ 00039] FIG HE is a front perspective view of the tissue
trap with the screen in a closed position;

[ 00040] FIG 12A is a top view of the tissue trap with the
screen in an open position;

[ 00041] FIG 12B is a rear view of the tissue trap with the
screen in an open position;

[ 00042] FIG 12C is a left side view of the tissue trap
with the screen in an open position;

[ 00043] FIG 12D is a rear perspective view of the tissue
trap with the screen in an open position;

[ 00044] FIG 12E is a front perspective view of the tissue
trap with the screen in an open position;

[ 00045] FIG 13 is a perspective view of a specinmen
container and the tissue trap;

[ 00046] FIG 14 is a perspective view of the tissue trap
contained within the specinmen container;

[ 00047] FIG 15A is a left front perspective view of

anot her enbodi ment of a manifold assenbly;

[ 00048] FIG 15B is a cross sectional view of the nmanifold

assenbly of FIG 15A nmounted in a waste collection system
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[ 00049] FIG 16 is a left front exploded view of the

mani fold assenbly of FIG 15;

[ 00050] FIG 17 is a cross-sectional view of the manifold
assenbly of FIG 15;

[ 00051] FIG 18A is a perspective exploded view of the
cassette of FIG 15;

[ 00052] FIG 18B is a perspective view of an |ower housing;
[ 00053] FIG 18C is top view of the |ower housing;

[ 00054] FIG 18D is a bottom view of the |ower housing;

[ 00055] FIG 18E is a front view of the |ower housing;

[ 00056] FIG 18F is a right side view of the upper housing;
[ 00057] FIG 19 is an enlarged perspective exploded view
showing details of FIG 18A

[ 00058] FIG 20A is a perspective view of a valve nenber;

[ 00059] FIG 20B is a bottom view of the valve nenber;

[ 00060] FIG 20C is a side view of the valve nenber;

[ 00061] FIG 20D is a top view of the valve nenber;

[ 00062] FIG 21A is a perspective view of a tissue trap;

[ 00063] FIG 21B is a top view of the tissue trap;

[ 00064] FIG 21C is front view of the tissue trap;

[ 00065] FIG 21D is a side view of the tissue trap;

[ 00066] FIG 21E is a rear view of the tissue trap;

[ 00067] FIG 21F is a bottom view of the tissue trap;

[ 00068] FIG 22A is a perspective view of the tissue trap
contained within a specinen container;

[ 00069] FIG 22B is a top view of the tissue trap contained
within a specinmen container;

[ 00070] FIG 22C is front view of the tissue trap contained
within a specinmen container;

[ 00071] FIG 22D is a cross sectional view of the tissue
trap contained within a specinen container as taken along
section line 22D-22D in FIG 22C

PCT/US2012/069516
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[00072] FIG 23 is a left front exploded view of another
enbodi nent of a manifold assenbly;

[ 00073] FIG 24A is a right front perspective view of the
mani fold assenbly of FIG 23;

[ 00074]

pi nch val ve;

[ 00075] FIG 25 i

FIG 23;

[ 00076] FIG 26 i
cassette ;

[ 00077] FIG 27 i
cassette ;

[ 00078] FIG 28A is a
[ 00079] FIG 28B is a
housi ng;

[ 00080] FIG 28Cis a
housi ng;

[ 00081] FIG 29A is a
[ 00082] FIG 29B is a
[ 00083] FIG 29C is a
[ 00084] FIG 30A is a
housi ng;

[ 00085] FIG 30B is a
housi ng;

[ 00086] FIG 30C is a
housi ng;

[ 00087] FIG 31 is an
and speci nmen container;

[ 00088] FIG 32 is an

trap and specinmen contai

[ 00089] FIG 33 is an

and

FIG 24B is cross sectional

s a front

s a top expl oded perspective

s a bottom expl oded perspective

view of an actuator and

view of the manifold assenbly of

view of a

view of a

top view of a |ower cassette housing;

right side view of the |ower cassette

bottom view of the |ower cassette

top view of a rubber sheet;

right side view of the rubber sheet;

bottom view of the rubber sheet;

top view of an upper cassette

right side view of the upper cassette

cassette

bottom view of the upper

expl oded top view of a tissue trap

expl oded bottom view of the tissue
ner;
expl oded top view of a water bottle;
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[ 00090] FIG 34 is an exploded bottom view of the water
bottle .
[ 00091] FIG 35 is a perspective view of another enbodi nent

of a manifold assenbly showing a cassette seated in a
receptacle .

[ 00092] FIG 36 is a cross-sectional view of the manifold
assenbly of FIG 35 with the cassette seated in a receptacle.
[ 00093] FIG 37A is a right front perspective view of the
mani fold assenbly according to one enbodi ment;

[ 00094] FIG 37B is a left rear perspective view of the

mani fold assenbly;

[ 00095] FIG 38A is a front exploded view of the manifold
assenbl y;

[ 00096] FIG 38B is a cross-sectional view of the manifold
assenbl y;

[ 00097] FIG 38C is a perspective view of a flapper valve
unit ;

[ 00098] FIG 38D is a cross-sectional view of the flapper

val ve unit;
[ 00099] FIG 39A is a top view of the nmanifold assenbly
with the tissue trap renoved;

[ 000100] FIG 39B is a side view of the manifold assenbly
with the tissue trap renoved;

[ 000101] FIG 40A is a top view of the cassette cap;

[ 000102] FIG 40B is a front view of the cassette cap;
[000103] FIG 40C is
[000104] FIG 40D is
[000105] FIG 40E is
[000106] FIG 41A is
[000107] FIG 41B is
[000108] FIG 41C is

right side view of the cassette cap;
rear view of the cassette cap;
|l eft side view of the cassette cap;
top view of a cassette shell;

front view of the cassette shell;

v v v v D

right side view of the cassette

shel | ;

10
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[ 000109] FIG 41D is a rear view of the cassette shell;

[ 000110] FIG 41E is a left side view of the cassette shell;
[000111] FIG 42A is a top view of a tissue trap;

[ 000112] FIG 42B is a front view of the tissue trap;

[ 000113] FIG 42C is a right side view of the tissue trap;

[ 000114] FIG 42D is a rear view of the tissue trap;

[ 000115] FIG 42E is a left side view of the tissue trap;
[000116] FIG 43 is a perspective exploded view of an

addi tional enbodinment of a manifold assenbly;

[000117] FIG 44 is a perspective exploded view of an
addi ti onal enbodinment of a manifold assenbly;

[000118] FIG 45A is a top view of the tissue trap of FIG
44,

[ 000119] FIG 45B is a front view of the tissue trap of FIG
44;

[ 000120] FIG 45C is a right side view of the tissue trap of
FIG 44;

[ 000121] FIG 45D is a rear view of the tissue trap of FIG
44;

[ 000122] FIG 45E is a left side view of the tissue trap of
FIG 44;

[000123] FIG 46 is a perspective view of another enbodi nent

of a manifold assenbly;

[ 000124] FIG 47 is an exploded view of the manifold
assenbly of FIG 46;

[ 000125] FIG 48A is a perspective view of a tissue trap
receiver with attached caps;

[ 000126] FIG 48B is a perspective view of a tissue trap
receiver with the caps renoved,

[ 000127] FIG 49A is a front view of the tissue trap
receiver of FIG 48B;

11
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[000128] FIG,.
recei ver ;
[000129] FIG.
receiver ;
[000130] FIG
[000131] FIG
receiver ;
[000132] FIG.

PCT/US2012/069516

49B is a bottom view of the tissue trap

49C is a side view of the tissue trap

49D is a top view of the tissue trap receiver;
49E is a rear side view of the tissue trap

50 is a perspective view of an irrigation

cassette assenbly;

[ 000133] FIG 51 is a cross-sectional view of the irrigation
cassette assenbly nmounted in an irrigation receptacle;

[ 000134] FIG 52 is an exploded perspective view of the
irrigation cassette assenbly of FIG 50;

[ 000135] FIG 53 is another exploded perspective view of the
irrigation cassette assenbly of FIG 50;

[ 000136] FIG 54 is an exploded side view of the irrigation
cassette assenbly of FIG 50;

[ 000137] FIG 55 is a top perspective view of another

enbodi mrent of an irrigation cassette assenbly;

[ 000138] FIG 56 is a bottom perspective view of another
enbodi ment of an irrigation cassette assenbly;

[ 000139] Figure 57 is an exploded view of the conponents
forming an additional alternative cassette of this invention;
[ 000140] Figure 58 is a cross sectional view of the cassette

of Figure 57;

[ 000141] Figure 59 is a front plane view of the cassette of
Fi gure 57;

[ 000142] Figure 60 is a cross sectional view of the cap of
the cassette of Figure 57;

[ 000143] Figures 61A and 61B are, respectively front and
rear perspective views of the screen holder used with the
cassette of Figure 57; and

12
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[ 000144] Figure 62 is a perspective view of the cassette of

Figure 57 with installed screen holder.

DETAI LED DESCRI PTI ON
I . Overview
[ 000145] FIG 1A illustrates a waste and tissue collection
system 30 constructed in accordance wth this invention.
System 30, sonetines referred to as a nobile unit or rover,
i ncludes a base 32. The cover and door assenblies that
normally conceal the conponents of nobile unit 30 are not
present in FIG 1A so that these conponents can be seen.
Wheel s 34 attached to the bottom of the base 32 provide the
system with nmobility. Two canisters 36 and 38 are nmounted to
the base 32. A first one of the canisters, canister 36, has
a relatively large interior volune, between approximtely 10
and 40 liters. The second canister, canister 38, has a
smal l er volunme, between approximately 1 and 10 liters. Each
canister 36 and 38 has a cap 40 and 42, respectively.
[ 000146] Wth additional reference to FIG 2, attached to
canister cap 42 of canister 38 is a manifold assenbly 100.
Mani fold assenmbly 100 includes a receptacle 102 and a
cassette 200. Cassette 200 is renovably seated in receptacle
102. As descri bed below cassette 200 is formed wth a

nunber of fittings 180 and 181. Fitting 180 can receive a

suction line 50 and fitting 181 can receive an irrigation
line 51. The distal end of each suction line 50 and
irrigation line 51 is attached to a suction applicator 52.
(Here, "distal", refers to towards the surgical site at which
the suction is applied and "proximal" neans away from the
surgical site.) In Figure 1A, suction applicator 52 is

diagrammatically shown as a hand piece specifically and

solely designed to apply suction and irrigation, it should be

13
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understood that this is exenplary, not limting. Sonetines
the suction applicator 52 is built into another surgical
tool, such as a colonoscope or ablation tool, applied to a
surgical site to acconplish a task other than applying
suction and irrigation.

[000147] Also part of nobile unit 30 is a suction punp 58
and peristaltic punp 70. A duct extends from each cap 40 and
42 to the suction conduit. In Figure 1A these conduits are
depicted as dashed lines 60. These conduits are fluid path
t hrough which the suction punp draws a vacuum on the
canisters 36 and 38 and, by extension, the suction tubing
connected to the canisters. Wen suction punp 58 is actuated,
the resultant suction draws matter into the applicator
attached to the suction tube.

[ 000148] A continuous suction fluid communication path 184
is formed from applicator 52 to suction punp 58. The waste
stream flows from the receptacle 102 into the associated
canister 36. Liquid and small solid bits of matter entrained
in this flow stream precipitate out of the stream into the
canister 38. This waste is thus stored in the canister 36
until the canister is enptied. Gas and any snall bits of
matter entrained in this flow stream flow from the canister
towards the suction punp 58.

[ 000149] An alternative manifold receptacle 1699 is shown
attached to canister 36. Mani fold receptacle 1699 is shaped
to receive another manifold (not illustrated) not part of the
present invention. This particular manifold receptacle and
the manifold inserted in it are disclosed in the incorporated
by reference U S. Pat. No. 7,615, 037.

[ 000150] As seen in FIG 2, cap 42 is formed to have a solid
cap head 63 that projects upwardly from the top surface of

the base of the cap. A cavity 64 is defined in cap head 63.

14
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Receptacle 102 is nounted in cavity 64. Receptacle 102 is
mounted to cavity 64 with the panels of receptacle 102 in
contact with the interior panels of cap head 63. Cassette
200 is renovably retained within receptacle 102. Irrigation
fitting 180 and suction fitting 181 extend distally away from
cassette 200.

[ 000151] Peristaltic punp 70 is coupled with irrigation |ine
51 such that rotation of peristaltic punp 70 forces
irrigation liquid from an irrigation liquid source 72 through
irrigation line 162, cassette 200 and irrigation line 51 to
applicator 52 where it is supplied to a surgical site.
Peristaltic punp 70 conprises a rotary electric notor 71 that
is connected by a shaft 72 to eccentric rollers 74.
Peristaltic punp 70 supplies irrigation fluid to applicator
52 as will be described later in nore detail. A conti nuous
irrigation fluid conmunication path 182 is formed from
irrigation liquid source 72 to applicator 52.

[ 000152] A linear actuator 80 is connected to piston 300
through a connecting rod 82. Li near actuator 80 can cause
rod 82 to nobve in reciprocating motion toward and away from
pi ston 300. Piston 300 is shown located toward a sleeve
distal end 245 and tissue trap 350 is shown |ocated toward a
sl eeve proximl end 244.

[ 000153] FIG IB illustrates a control system 190 for
controlling the operation of waste collection system 30.
Control system 190 is mounted within waste collection system
30. Control system 190 includes a controller 192

Controller 192 can be a general purpose mcro-processor or
mcro-controller or a computer. Controller 192 is in

comuni cation wth and controls the operation of suction
motor 58, punp notor 71, actuator 80, light source 129, radio

frequency identification (RFID) reader 194, and control panel
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196. Control panel 196 includes buttons, swtches and
displays to allow a user to select, control and view
operational paraneters of waste collection system 30.

[ 000154] FIG 1C illustrates details of one suction
applicator 52, specifically a colonoscope 52 for performnng
col onoscopi es. Col onoscope 52 has a handgrip 164 that is
connected to an elongated flexible tube 165 with an end 166.
Handgrip 164 is connected to an irrigation fluid connection
167, a suction connection 168, a light source 169 and an air
punp 170. Fl exi ble tube 165 contains a suction channel 171,
an air channel 172, a water channel 173 and biopsy valve 174
Irrigation fluid connection 167 is connected with irrigation
line 51 (FIG 1A and suction connection 168 is connected to
suction line 50 (FIG 1A . End 166 is placed at a surgical
site and suction, air or irrigation fluid are applied to the
surgical site through end 166. A polyp sample can be
collected or retrieved from a gastrointestinal tract using
col onoscope 52. A cutting tool (not shown) is inserted

t hrough biopsy valve 174 and suction channel 171 to the
surgical site. The cutting tool can resect and renmpve a

pol yp. The cutting tool is removed from suction channel 171
and the polyp is extracted from the resection site by the

suction drawn through suction channel 171.

1. First Enbodi nent

A. Receptacle
[ 000155] Turning to FIGS. 3-6, manifold assenbly 100 of the
first enbodinment of this invention is illustrated. Mani fol d
assenbly 100 conprises a receptacle 102, cassette 200, piston
300 and tissue trap 350.
[ 000156] Receptacle 102 is shown generally rectangular in

shape. O her shapes such as round, oval or square can be
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utilized. Receptacle 102 is defined by six exterior panels
including parallel and spaced apart generally horizontally
oriented top and bottom panels 105 and 106; parallel and
spaced apart generally wvertically oriented panels 107 and
108; and parallel and spaced apart generally vertically
oriented front panel 109 and partial back or rear panel 110.
A flange 112 extends peripherally and perpendicularly outward
from panels 105, 107 and 108. Fl ange 112 has a rear surface
114. Receptacle 102 can be formed from any suitable material
such as injection nolded plastic.

[ 000157] The front panel 109 defines a horizontally oriented
opening 118 including a narrow region 119 and a w de region
120. The opening 118 extends across the width of receptacle
102 and extends through receptacle 102 between front panel
109 and rear panel 110. A panel 117 extends perpendicularly
away from bottom panel 106 and adjoins bottom panel 116 to
define the wi de region opening 120. Bottom panel 116 extends
between panels 107 and 117 and is generally parallel wth
panel 106. Wde region 120 is defined by panels 105, 107,
116 and 117. Wde region 120 is unitary with narrow region
119.

[ 000158] A generally rectangular shaped door opening 124 is
defined in the top panel 105 adjacent the edge of the
receptacle and adjoining side panel 107. A generally
rectangul ar shaped irrigation opening 126 (FIG 6) is defined
in the bottom panel 106 adjacent the edge of the receptacle
102 and adjoining side panel 108. A light hole 128 (FIG )
is defined in side panel 107 adjacent to flange 112. A |ight
source such as a light emtting diode 129 is nounted in |ight
hole 128 in order to illumnate piston 300 and tissue trap
350. Light emtting diode 129 is connected with a source of

el ectrical power (not shown) nounted in cap 42. An aperture
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or port 130 (FIG 5) is defined in bottom panel 116 and
positioned toward front panel 1009.

[ 000159] An elongated door 136 is rotatably nounted to top
panel 105 via one or nore hinges 142. In Figures 4 and 5,
only the top edge of door 136 is illustrated. Door 136
includes a top edge 138 and a wide section 140 that has an
attached foot 141. Foot 141 extends perpendicularly away
from the bottom of door 136 into w de region 120 of

openi ng 118. Door 136 rotates about hinges 142 between an
open position, shown in FIGS. 3-5, and a closed position,
shown in FIG 16, in which door 136 covers opening 118
including both narrow region 119 and wi de region 120. In the
cl osed position, foot 141 is positioned over suction aperture
130 thereby sealing or closing the path to canister 38. VWhen
door 136 is in the open position, foot 141 extends through
door opening 124. H nge 142 biases door 136 into a normally
cl osed position when cassette 200 is renoved from or not
mounted in passage 118.

[ 000160] A pair of parallel dianetrically opposed elongated
L-shaped rails 134 (best seen in FIG 4) extend away from
bottom panel 106 below irrigation opening 126. Rails 134
define a slot 132 there between that extends from panel 108
inwardly along and below irrigation opening 126. Par al | el
and dianetrically opposed elongated grooves 135 are defined
along the length of each rail 134.

[ 000161] Wth reference to FIG 4, irrigation coupler 150
provides an irrigation fluid connection between irrigation
line 162 (FIG 1A and cassette 200. Irrigation coupler 150
has a generally rectangular shaped body 152 with a distal end
153, a wider integral proximal handle 154 and a pair of
parall el opposed beveled elongated sides 156 |ocated on

opposite sides of body 152. An outlet fitting 158 forned
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from conpressible material extends upwardly from body 152 and
an inlet port 160 extends below body 152 towards proxinal
handl e 154. Inlet port 160 has a barbed end (not shown) for
retention of irrigation |line 162. A fluid conmunication path
extends through body 152 between outlet fitting 158 and inlet
port 160. Irrigation line 162 is connected between inlet

port 160 and the source of irrigation fluid 72 Irrigation
coupler 150 can be fornmed from any suitable material such as
injection nolded plastic.

[ 000162] Irrigation coupler 150 is inserted into and renoved
from slot 132. A user can insert the irrigation coupler 150
by grasping handle 154 and guiding distal end 153 towards
slot 132 such that beveled sides 156 engage grooves 135.
Continued pushing of handle 154 towards receptacle 102 wth
manual force causes beveled sides 156 to slide along grooves
135 until the irrigation coupler 150 is fully seated wthin
slot 132 when handle 154 contacts rails 134. Irrigation
coupler 150 can be renoved by a user grasping handle 154 and
pulling the irrigation coupler 150 away from slot 132.

[ 000163] An identification device 376 (FIG 5) is attached
to irrigation coupler 150. Identification device 376 can
be any suitable identification device such as a radio
frequency identification (RFID) tag or device, a bar code, a
magnetic strip or other nenory device. The identification
device can contain information such as set-up informtion,
expiration information and controls for re-use or

r epr ocessi ng

B. Cassette
[ 000164] FIGS. 7-8, 9A-9G and 10A-10G illustrate details of
cassette 200. Cassette 200 can be formed from any suitable

material such as injection nolded plastic. Wth specific
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reference to FIGS. 7-8, cassette 200 is generally rectangular
in shape and conprises a housing 202 that has two pieces, an
upper housing 204 and an opposed |ower housing 206. VWi | e
the housing is illustrated using two pieces, it is
contenplated that housing 202 can be forned as a single
unitary part. Upper housing 204 and |ower housing 206 are
mated together to form housing 202. A cavity 203 is defined
wi thin housing 202 between upper housing 204 and |ower
housi ng 206. Upper housing 204 includes a planar top panel
207, front panel 208, curved back panel 210, and side panels
212, 214 and 215. Panel s 208, 210, 212, 214 and 215 extend
perpendicularly away from top panel 207.

[ 000165] A pair of interior support panels, 218 and 219
extend between front panel 208 and back panel 210. Interior
support panels 218 and 219 are generally parallel to each
other and extend perpendicularly away from top panel 207.
Interior support panels 218 and 219 define an irrigation

tubi ng channel 220. An opening 222 in front panel 210 opens
into tubing channel 220. A cover 224 extends away from side
panel 214 and is co-planar with top panel 207. Cover 224 is
mechanically supported by several ribs 216 that extend
between side panel 214 and cover 224. An arm 226 extends
away from side panel 214 adjacent rear panel 208 and is co-
planar with top panel 207. Slot 227 is defined between cover
224 and arm 226.

[ 000166] Suction fitting 180 is a ninety degree elbow
fitting that provides a fluid communication path and is
nmounted to arm 226. Suction fitting 180 has a tapered end
228 to which a suction line 50 (FIG 1A is attached and
renoved and another end 229. End 229 extends slightly away
from arm 226. Tapered end 228 is oriented facing away from

the front of cassette 200 and end 229 is oriented facing
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toward | ower housing 206. Upper housing 204 further includes
an irrigation connector 260 (FIG 8) that is located within a
corner of cassette 200 adjacent panels 212 and 215. Wth
addi ti onal reference to FIGS. 9A-9G and 10A-10G irrigation
connector 260 has a generally L-shaped body 262 with a pair
of spaced apart flexible feet 264 that extend from body 262
and rest on panel 207. Irrigation connector 260 has a
tapered outlet end or port 266 and a recessed chanfered inlet
end or port 268. Qutlet end or port 266 is located between a
portion of panels 210 and 215. Irrigation connector 260
makes a ninety degree bend or elbow and defines a fluid
communi cation path for irrigation liquid between inlet port
268 and outlet port 266. Body 262 is attached to panel 212
through a living hinge 270. A living hinge is a thin
flexible hinge or flexure bearing that is formed as a unitary
pi ece between two conponents that are desired to be noved
relative to each other. Feet 264 provide a spring force to
body 262 that biases body 262 away from panel 207.

[ 000167] Upper housing 204 is formed or nolded wth
irrigation connector 260 extending distally away from side
212 (FIG 9E) . In this position, irrigation connector 260
is located outside of upper housing 204. Body 260 can be
rotated about Iliving hinge 270 into cavity 203 such that feet
264 rest on top panel 207 with outlet port 266 |ocated

between a portion of panels 210 and 215 (FIG 10E) . In this
position, irrigation connector 260 is located inside of upper
housi ng 204 .

[ 000168] Turning back to FIGS. 7 and 8, lower housing 206
includes a planar bottom panel 230, front panel 232, curved
back panel 234, and side panel 236. Panel s 232, 234 and 236
extend perpendicularly away from bottom panel 230 and each

have a beveled edge 237. A U shaped opening 235 is |ocated
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in front panel 232 to allow irrigation tubing end 282 to pass
t here through. A generally elongated hollow squared shaped
cassette sleeve 240 extends outwardly from the bottom panel
230 at end 238.

[ 000169] Sl eeve 240 has an outer surface 242, an inner
surface 243, proximal end 244, distal end 245 and a bore 246.
Bore 246 extends entirely through sleeve 240 between proxinal
and distal ends 244 and 246. A suction aperture 248 is
defined in one side of sleeve 240 toward proximl end 244. A
cassette discharge port 250 is defined in an opposing side of
sleeve 240 toward the center of sleeve 240.

[ 000170] Lower housing 206 further includes a lens 223 (FIG
5) that is mounted in the top side of sleeve 240. Lens 223
is a magnifying lens that can nmagnify the contents of tissue
trap 350. A user can view any tissue sanples collected in
tissue trap 350 through Iens 223. Punp tube 280 includes
an irrigation tube 181, ends 281 and 282, a curved roller
contact section 284 and an angled section 286. After
assenbling punp tube 280 to |ower housing 204, angled
section 284 is disposed in cassette 200, in channel 220.

Punp tube 280 can be fornmed from any suitable material such
as an elastoner or silicone rubber. End 281 is press fit
over tapered outlet end or port 266 of irrigation connector
260. Curved roller contact section 284 is positioned
adjacent to and extends along the outer surface of curved
panel 210. Angled section 286 is positioned and retained
within irrigation tube channel 220 between panels 218 and
219. Punp tube 280 further extends from angled section 286
t hrough openings 222 and 235 to end 282. Punp tube 280
provides a fluid comrunication path for irrigation liquid to

flow from outlet port 266 to irrigation fitting 181.
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[000171] Upper housing 204 and |ower housing 206 are nated
together to form cassette 200. Housi ngs 204 and 206 are
retained to each other by press-fitting, snap fitting or

wel ding the two housing sections together. O her retention
nmeans such as adhesives can also be used. When housings 204
and 206 are pressed together to nmate, beveled edges 237 force
panel s 232, 234 and 236 to be seated inwardly of panels 208,
210 and 212, respectively. In the mated position, cover 224
extends over a portion of sleeve 240 toward distal end 245.
Also in the mated position, arm 226 extends over a portion of
sl eeve 240 toward proximal end 244 with end 229 of suction
fitting 180 fitting into or received into suction aperture
248 .

[ 000172] Wth additional reference to FIG 5, piston 300 is
shown to have a generally rectangular shape. O her shapes
such as round, oval or square can be utilized. Pi ston 300 is
defined by six exterior surfaces including parallel and
spaced apart generally horizontally oriented top and bottom
surfaces 302 and 303; parallel and spaced apart generally
vertically oriented surfaces 304 and 305; and parallel and
spaced apart generally vertically oriented front and rear
surfaces 306 and 307. Chanmber 301 is defined within piston
300. A raised rim 308 extends at an angle peripherally
outward from the front panel 306 and from surfaces 302, 303,
304 and 305. Anot her raised rim 310 extends at an angle

peri pherally outward from the rear panel 307 and from
surfaces 302, 303, 304 and 305.

[ 000173] Piston 300 has a proximal end 318 and a distal end
319 that faces toward bore 246. A generally rectangul ar
recess 312 is defined toward the center of top surface 302.
The bottom of recess 312 is defined by shelf 313. An
aperture 314 is located in shelf 313 toward distal end 319.
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Aperture 314 extends through piston 300 between shelf 313 and
bottom surface 304. An opening 316 (FIG 8) is located in
bottom surface 303 toward distal end 319. Opening 316 is
coaxial wth aperture 314. Piston 300 is adapted to be
received by bore 246 of sleeve 240. Piston 300 can slide
along inner surface 243 with raised rins 308 and 310 in
contact with inner surface 243. Piston 300 can be forned
from any suitable material such as injection nolded

el astonmer. Piston 300 forns a seal between raised rinms 308
and 310 and inner surface 243.

[ 000174] Wth reference to FIGS. 11A-11E and 12A-12E, the

tissue trap 350 is shown. Tissue trap 350 is generally
rectangul ar in shape. O her shapes such as round, oval or
square can be utilized. Tissue trap 350 can be formed from

any suitable material such as |ow duroneter plastic or

t hernopl astic el astoner. Tissue trap 350 is defined by five
exterior panels including parallel and spaced apart generally
vertically oriented panels 352 and 353; parallel and spaced
apart generally vertically oriented front and rear panels 354
and 355; and a horizontally oriented bottom panel 356. Not ch
357 is defined in panel 355. A flange 358 extends
peripherally outward from the front panel 354 and from panels
352, 353, 354 and 356. Tissue trap 350 defines a cavity 360
[ 000175] A pair of diametrically opposed spaced apart
centering features 362 and 364 extend distally away from side
or end 355. Centering feature 362 is located toward side or
end 353 and centering feature 364 is |located toward side or
end 352. Centering features 362 and 364 guide tissue trap
350 during insertion into bore 246 (FIG 7) of sleeve 240.

An aperture 366 is defined in bottom panel 356 adjacent to
the interior of panel 355. Aperture 366 is in fluid

communi cation wth cavity 360.
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[ 000176] An L-shaped screen 368 is rotatably coupled to
tissue trap 350 by a living hinge 374. Screen 368 has a
rectangul ar bottom section 369 and a rectangular side section
370. Bottom section 369 is oriented perpendicular to side
section 370. A number of holes 372 are defined through
bottom section 369. Screen 368 can be rotated about hinge
374 between a closed position within cavity 360 as shown in
FIGS. 11A-11E and an open position outside of cavity 360 as
shown in FIGS. 12A- 12E

[ 000177] An identification device 376 (best seen in FIGS. 3
and 6) is attached to side 352 of tissue trap 350.
Identification device 376 can be any suitable identification
device such as a radio frequency identification (RFID) tag or
device, a bar code, a magnetic strip or other nenory device.
The identification device can contain information such as
set-up information, expiration information and controls for
re-use or reprocessing.

[ 000178] Another identification device 378 (best seen in
FIGS. 5 and 6) is attached to cover 224 of cassette 200.
Identification device 378 can be any suitable identification
device such as a radio frequency identification (RFID)

device, a bar code, a magnetic strip or other nenory device.
The identification device can contain information such as
set-up information, expiration information and controls for
re-use or reprocessing.

[ 000179] FIGS. 13 and 14 illustrate a specinmen container or
jar 380. Speci men container or jar 380 has a generally
cylindrical shape with an outer panel 382, a bottom panel
383. Two planar dianmetrically opposed spaced apart grasping
sections 384 are located in outer panel 382 of specinen

cont ai ner 380. A conpartnent 388 is defined wthin specinen

cont ai ner 380. In one enbodi nent, compartnent 388 contains a
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preservative solution 389 such as formalin or other suitable
preservative sol ution. I n anot her enbodi nent, the
preservative solution is omtted. Speci men container 380 is
formed from a transparent material such that the contents of
conpartment 388 may be viewed by a user.

[ 000180] An annul ar flange 386 extends peripherally upward
and outward from panel 382. Annul ar threads 387 are defined
in the outer face of flange 386. Circular cap 390 has

annul ar threads 391. Cap 390 is attached to specinen
container 380 by the rotation of cap 390 relative to specinen
container 390 to mate threads 387 and 391.

[000181] Cap 390 is renovably retained to specinmen container
380 by a cap retainer 392. Cap retainer 392 has an el ongated
arm 395 having a proximal end 396 renovably attached to
flange 386 and a distal end 397 attached to arc shaped rib
393. Rib 393 is connected to cap 390 by tabs 394. Tabs 394
provide a weak connection between rib 393 and cap 390.

[ 000182] A user places cap 390 over specinmen container 380.
Cap retainer 392 aligns threads 387 and 391. As cap 390 is
rotated relative to specinen container 380, tabs 394 break
separating cap 390 from cap retainer 392. A user can then
pull on arm 395 to renmpbve cap retainer 392 from specinen
cont ai ner  380.

[ 000183] As shown in FIG 14, a user may place tissue trap
350 containing a tissue sanple 398 into conpartnment 388

t hereby subnerging the tissue trap 350 and the tissue sanple
398 under preservative solution 389. Ti ssue sanple 398 can
be a wide variety of tissue specinens. For exanple, tissue
sanple 398 can be a biopsy sanple from a body location or a
polyp from a col on. Cap 390 is then screwed onto specinen
container 380 to seal the tissue sanple 398 and tissue trap

350 within specimen container 380.

26



WO 2013/090579 PCT/US2012/069516

C. OQperation Of The First Enbodi ment
[ 000184] Referring to FIGS. 1-14, nobile unit 30 (FIG 1) is
prepared for use by a user inserting the cassette 200 into
the conplenentary receptacle 102 of manifold assenmbly 100
associated with the canister 38. This step is performed by
inserting the cassette 200 into the receptacle 102 so that
back panel 215 is directed to open door 136. VWhen door 136
is open foot 141 extends through opening 124. Cassette 200
slides into passage 118 until back panel 215 contacts rear
panel 110. In this position, cassette discharge port 250
(FIG 8) is seated against and in fluid communication wth
suction conduit 59. Curved tubing section 284 is pressed
against peristaltic punp roller 74 such that the rotation of
the rollers 74 forces irrigation fluid through punp tube 280.
[ 000185] RFID reader 194 recognizes RFID tag 376 of the
inserted cassette 200 and sends a signal to controller 192 to
all ow operation of nobile unit 30 when cassette 200 is seated
in receptacle 102. After cassette 200 is inserted into
receptacle 102, controller 192 activates |light source 129 to
illumnate piston 300 and tissue trap 350.
[ 000186] Irrigation line 162 is connected between irrigation
fluid source 72 and irrigation connector 150. Irrigation
coupler 150 is inserted into slot 132. A user can insert the
irrigation coupler 150 by grasping handle 154 and guiding
distal end 153 towards slot 132 such that beveled sides 156
engage grooves 135. Continued pushing of handle 154 towards
receptacle 102 with manual force causes beveled sides 156 to
slide along grooves 135 until the irrigation coupler 150 is
fully seated within slot 132. In this position, outlet

fitting 158 makes a connection through irrigation connector
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260 to punp tube 280. Qutlet fitting 158 is then in fluid
conmuni cation with punp tube 280.

[000187] Mobile unit 30 is conpleted for use by coupling of
an applicator 52 such as a colonoscope to the unit by
attaching suction line 50 to fitting 180 and irrigation |I|ine
51 to fitting 181.

[ 000188] Cassette 200 is selected for a node of operation by
the positioning of piston 300 within sleeve 240. Pi ston 300
is initially in a position as shown in FIG 3 where piston
300 is located in the distal end 244 of sleeve 240. This is
t he bypass position. In the bypass position, piston 300 is
aligned such that recess 312 is aligned under end 229 of
fitting 180 and aperture 314 is aligned with aperture
cassette discharge port thereby allowing fluid flow through
pi ston 300.

[ 000189] Mobile unit 30 is actuated by activating the
suction punp 58 and peristaltic punp 70. Activation of
suction punp 58 results in a waste stream being drawn along a

suction fluid conmunication path 184 from the surgical site

into the applicator 52, through the suction line 50 and into
fitting 180. From fitting 180, the waste stream travels
through the piston specifically through recess 312, into

aperture 314, through the hollow interior cavity 301. The
waste then flows out through piston aperture 316 and cassette
di scharge port 250 into conduit 59. From conduit 59, the
waste stream flows into canister 38. This node of operation
is referred to as the bypass npbde because the suction fluid
conmuni cati on path 184 bypasses tissue trap 350.

[ 000190] Liquid and solid conmponents of the waste stream
that enter the canister 36 or 38 precipitate out of the
stream and are held in the canister 36 and 38 for final

di sposal
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[ 000191] Activation of peristaltic punp 70 results in
irrigation fluid being punped along an irrigation fluid
comuni cation path 182 from irrigation source 72, through
irrigation line 162, irrigation connector 150, punp tube 280,
irrigation fitting 181, irrigation line 51 and into the
applicator 52 for application at the surgical site.

[ 000192] A user can elect to collect a tissue sanple such as
a polyp using cassette 200. Cassette 200 is placed in a
tissue collection node by repositioning piston 300 wthin

sl eeve 240.

[ 000193] A user manually inserts tissue trap 350 into sleeve
240 such that piston 300 is displaced distally away from
screen 350 and further into sleeve 240. Centering features
362 and 364 guide tissue trap 350 into flange 308 of piston
300 and into abutting contact wth panel 306.

[ 000194] This position is shown in FIG 2, where piston 300
is located toward the proximal end 245 of sleeve 240. VWhen
tissue trap 350 is fully inserted into sleeve 240, flange 358
abuts cassette proximal end 244. This is the tissue
collection position. In the tissue collection position,
tissue trap 350 is aligned such that cavity 360 is aligned
under the opening of fitting 180 and aperture 366 is aligned
with cassette discharge port 250 thereby allowing fluid flow
through piston tissue trap 350. In the tissue collection
position, piston 300 is not part of the fluid comunication
path .

[ 000195] VWhen the system is in the tissue collection node,
the waste stream is drawn along a suction fluid comunication
path 184 from the surgical site into the applicator 52,
through the suction line 50 and into fitting 180. This waste
stream includes the tissue sanple 398 entrained in the

suction applicator 52 as a result of suction draw through the
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applicator. From fitting 180, the waste stream travels
through cavity 360, screen 368, aperture 366 and aperture 250
into conduit 59. From conduit 59, the waste stream flows
into canister 38. The tissue sanple 398 is trapped by the
screen 368 within tissue trap 350. This node of operation is
referred to as the tissue collection node because the suction
fluid comunication path 184 travels through tissue trap 350.
It is noted that in order to collect sanples in the tissue
collection nmode, it is not required to disconnect or re-
connect the suction |ine 50.

[ 000196] The plastic from which the tissue trap 350 is
formed from is at least partially transparent allowing a user
to view the tissue sanple 398. The tissue sanple 398 is
illumnated within tissue trap 350 by light source 129.

[ 000197] Tissue trap 350 is renoved from sleeve 240 by a
user activating linear actuator 80. Alternatively, tissue
trap 350 can be renpbved by a user manually pulling on tissue
trap 350 or by the use of a lever or spring mechanism (not
shown) . The user presses an input device such as a button on
control panel 196 to activate actuator 80. Actuator 80
drives shaft 82 in a linear manner pushing on piston 300 and
causing piston 300 to nove from proximal end 245 towards
distal end 244 of sleeve 240. The novenent of piston 300
causes tissue trap 350 to nove out from bore 246 of sleeve
240 where the user nmay grasp tissue trap 350. Wth the return
of the piston to the proximal position, the system is
considered returned to the bypass node.

[ 000198] If at a later time during the procedure, the
practitioner believes it useful to collect another tissue
sanple, another trap 350 can be inserted into bore 246 of
sleeve 240 in order to collect another tissue sanple.

Miultiple tissue sanples nmay be collected using multiple
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tissue traps 350. Multiple tissue sanples can be collected
wi t hout disconnection or re-connection of the suction line 50
during the procedure.

[ 000199] It should be appreciated that another feature of
this invention is that the system can be switched between the
bypass and tissue collection nobdes of operation wthout
having to, during this transition, deactivate the suction
punp. This means that when performng tissue collection
using this invention, the overall Ilength of time to perform
the procedure is not |lengthened by the need to have take the
time required to repeatedly turn the suction punp 58 on and
of f.

[ 000200] After renoving tissue trap 350 from cassette 200,
the user places tissue trap 350 into specinmen container 380
where it is subnerged into preservative solution 389 thereby
covering tissue sanple 398 as seen in FIG 14. The user

pl aces cap 390 over specinen container 380. Cap retainer 392
aligns threads 391 and 387. As cap 390 is rotated onto

speci men container 380, tabs 394 break separating cap 390
from cap retainer 392. A user can then pull on arm 395 to
renmove cap retainer 392 from specinmen container 380. The
specimen container 380 is sent to a pathology Ilab for

anal ysi s .

[ 000201] Once the nedical/surgical procedure is conpleted,
and use of the nobile unit 30 is no longer required, suction
line 50 and irrigation line 51 may be disconnected from
fittings 180 and 181, respectively and irrigation coupler 150
may be disconnected from receptacle 102. Cassette 200 is
removed from receptacle 102. After cassette 200 is renoved
from receptacle 102, door 136 closes passage 118. When door
136 is in the closed position, foot 141 covers conduit 59

sealing the entrance to conduit 59. The closing of the
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passage 118 substantially elimnates |eakage of any waste
material remaining in the receptacle 102. Cassette 200 is
di sposed of as nedical waste.

[ 000202] After use, the nobile wunit 30 is coupled to a
docker (not illustrated and not part of this invention.)
Waste material in the canister 36 or 38 is flowed through the
docker to a treatnment facility.

[ 000203] The outlet fitting 158 fornms a seal with body 262
at inlet port 268. These conponents are dinmensioned so that,
when mated together, the feet 264 apply a spring force to
body 262 biasing inlet port 268 against outlet fitting 158.
The conpression of these two conponents against each other
forms a substantially fluid tight barrier between these
conponents. Thus, the need to provide an Oring or other
sealing elenment is elimnated. This sinplifies the

manuf acture of cassette 200.

[ 000204] It should |ikewi se be recognized that in versions
of the invention, the plastic from which the tissue trap 350
and specinmen container 380 are formed from are at |east
partially transparent. This provides nmedical personnel wth a
quick means to verify that the tissue sanple has been

col | ect ed. Further cassette 200 is formed from materials
that are at least partially transparent. Thi s provides

nmedi cal personnel with a quick nmeans to verify that the
cassette has not been previously wused and does not contain

previously collected waste.

[1l. Second Enbodi nent

A. Recept acl e
[ 000205] Turning now to FIGS. 15-17, details of a second
mani fold assenbly 400 that can be enployed as part of the

waste and tissue collections system of this invention are
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il lustrated. Mani fold assenbly 400 includes receptacle 410,
cassette 420, and tissue trap 598. Tissue trap 598 includes
a specinmen container 650 in which a tissue filter 600 is
seat ed. Receptacle 402 is simlar to receptacle 102
described in the first enbodinent. Receptacle 410 in the
second enbodinent has different dinensions including height,
length and width than receptacle 102. Receptacle 410 also
includes a curved rear panel 402 that defines a recess 404
distal to rear panel 402. Door 136 of FIG 15 does not
include a foot 141 as was shown in the receptacle 102 of FIG
3.

[ 000206] Wth additional reference to FIGS. 1A and 15B,
attached to canister cap 42 of canister 38 is a manifold
assenbly 400. Mani fold assenmbly 400 includes a receptacle
410 and a cassette 420. Cassette 420 is renovably seated in
receptacle 410. As described below, cassette 420 is forned

with a nunmber of fittings 490 and 181. Fitting 490 can

receive a suction line 50 and fitting 181 can receive an
irrigation |ine 51. The distal end of each suction line 50
and irrigation line 51 is attached to a suction applicator
col onoscope 52. (Here, "distal", refers to towards the

surgical site at which the suction is applied and "proximal"
means away from the surgical site.) In Figure 1A suction
applicator 52 is diagrammatically shown as a hand piece

specifically and solely designed to apply suction and

irrigation, it should be understood that this is exenplary,
not limting. Sonetinmes the suction applicator 52 is built
into another surgical tool, such as a colonoscope biopsy tool
or ablation tool, applied to a surgical site to acconplish a

task other than applying suction and irrigation.
[ 000207] Internal to cap 42 is conduit 59. Conduit 59

functions as a fluid comrunications path from the receptacle
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410 into the canister 36 or 38 with which the receptacle is
associ at ed. The suction fluid channel 454 within cassette
420 exits from the rear of cassette 420 and receptacle 410
into horizontally oriented conduit 59 located at the back of
cavity 64.

[ 000208] Also part of nobile unit 30 is a suction punp 58
and peristaltic punp 70. Conduits 59 and 60, (shown as dashed
lines in FIG 1A) connect each canister 36 and 38 to the
inlet port of the suction punp 58. \When suction punp 58 is
actuated, the resultant suction draws nmtter into the
applicator 52 and through the associated suction |ine 50,
cassette and receptacle.

[ 000209] A continuous suction fluid comunication path 184
is formed from applicator 52 to suction punp 58. The waste
stream flows from the receptacle 410 into the associated
canister 36. Liquid and small solid bits of matter entrained
in this flow stream precipitate out of the stream into the
canister 38. This waste is thus stored in the canister 36
until the canister is enptied. Gas and any small bits of
matter entrained in this flow stream flow from the canister
towards the suction punp 58.

[ 000210] As seen in FIG 2, cap 42 is forned to have a solid
cap head 63 that projects upwardly from the top surface of
the base of the cap. A cavity 64 is defined in cap head 63.
Receptacle 410 is nounted in cavity 64. Receptacle 410 is
secured to cavity 64 with the panels of receptacle 410 in
contact with the interior panels of cap head 63. Cassette
420 is renovably retained within receptacle 410. Irrigation
fitting 180 and suction fitting 490 extend distally away from
cassette 420.

[000211] Peristaltic punp 70 is coupled with irrigation Iine

51 such that rotation of peristaltic punp 70 forces
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irrigation liquid from an irrigation liquid source 72 through
irrigation line 162, cassette 200 and irrigation line 51 to
applicator 52 where it is supplied to a surgical site.

Peristaltic punp 70 conprises a rotary electric notor 71 that

is connected to eccentric rollers 74. Peristaltic punp 70
can supply irrigation fluid to applicator 52 as will be
described later in nore detail. A continuous irrigation
fluid communication path 182 is forned from irrigation liquid

source 72 to applicator 52.

B. Cassette
[ 000212] Wth additional reference to FIGS. 18A-F and 19,
cassette 420 is generally square in shape and conprises a

housing 422 that has two pieces, an upper housing 424 and an

opposed | ower housing 426. VWhile the housing is illustrated
using two pieces, it is contenplated that housing 422 can be
formed as a single unitary part. Upper housing 424 and | ower

housing 426 are mated together to form housing 422. A cavity
423 is defined within housing 422 between upper housing 424
and | ower housing 426. Upper housing 424 includes a planar
top panel 427, front panel 428, curved back panel 430, and
side panels 432, and 434. Panel s 428, 430, 432, and 434
extend perpendicularly away from top panel 427. A nose 435
extends outwardly from the center of front panel 428. A U-
shaped opening 436 is located in front panel 428 towards
panel 432. A U shaped opening 437 is located in front panel
428 towards panel 434. A U shaped opening 438 is located in
nose 435. A U shaped opening 439 is located in rear panel
430. Cassette 420 is formed from any suitable material such
as injection nolded plastic.

[ 000213] Lower housing 426 includes a planar bottom panel

442, front panel 444, curved back panel 446, back panel 450
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and side panels 447 and 448. Panel s 444, 446, 447 and 448
extend perpendicularly away from bottom panel 442 and each
have a beveled edge 449 except for back panel 446.

[ 000214] A pair of interior support panels, 452 and 453,
extend between front panel 444 and back panel 450 adjacent to
and spaced from panel 448. Interior support panels 452 and
453 are generally parallel to each other and extend
perpendicularly away from bottom panel 442. Interior support
panel s 452 and 453 define a channel 454, Support panels, 452
and 453 have ends 456 and 457, respectively that make a
ninety degree bend adjacent and slightly spaced from panel
444 and extend parallel wth panel 444 and ternminate at end
459 toward the center of panel 444. An aperture 458 is
located in back panel 450 and is in fluid communication wth
channel 454. Aperture 478 extends through bottom panel 442
at end 459. Aperture 478 is in fluid comrunication wth
channel 454. A secondary suction fitting 490 extends through
and outwardly from front panel 444, Secondary suction
fitting 490 is in fluid communication wth channel 454.
Secondary suction fitting 490 is coupled to an optional
second suction line (not shown) and is sealed off with a cap
491 (FIG 15) when not in use.

[ 000215] Anot her pair of interior support panels, 460 and
461, extend in a sinuous manner between curved back panel 446
and a location adjacent to panel 447 and spaced from panel
447. Interior support panels 460 and 461 are spaced apart
generally equal to each other and extend perpendicularly away
from bottom panel 442. Interior support panels 460 and 461
define a first irrigation tube channel 462.

[ 000216] An additional pair of interior support panels, 464
and 465, extend for a short distance between curved back

panel 446 and a |ocation adjacent to panel 447. Interior
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support panels 464 and 465 are generally parallel and extend
perpendi cularly away from bottom panel 442. Interior support
panels 464 and 465 define a second irrigation tube channel
466.

[ 000217] An identification device 376 (FIG 16) is attached
to top panel 427 of upper housing 424. I dentification
device 376 any suitable identification device such as a
radio frequency identification (RFID) device, a bar code, a
magnetic strip or other nenory device. The identification
device can contain information such as set-up information,
expiration information and controls for re-use or

r epr ocessi ng

[ 000218] Wth reference to FIG 19, a generally rectangular
opening 468 is located in front panel 444, An irrigation
connector 470 is located within a corner of cassette 420

adj acent to panel 447 and opening 468. Irrigation connector
470 has a panel 472 that extends perpendicularly upward from
bottom panel 442. A tapered nozzle 474 extends in a distal
direction away from panel 472 and a tapered nozzle 475
extends in a proximal direction away from panel 472 towards
openi ng 468. Irrigation fitting 512 extends through opening
468 and is connected wth nozzle 475.

[ 000219] A circular boss 480 extends outwardly from front
panel 444 and downwardly from bottom panel 442. Boss 480 has
a generally horizontal top panel 482 and a generally vertical
curved side 484. Side panel 484 is perpendicular to top
panel 482. Side panel 484 and top panel 482 define an

annul ar cavity 488 (FIG 17) therein. A fitting 486 extends
upwardly from top panel 482 and outwardly from side panel
484. Ti ssue deposit port 489 extends through top panel 482.
[ 000220] Returning to FIGS. 18A-F, a sinuous shaped punmp
tube 500 has ends 502 and 504, sections 505 and 506 and
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curved punp section 508. Punp tube 500 is retained within
cassette 420 between upper housing 424 and |ower housing 426.
Punp tube 500 can be formed from any suitable material such
as plastic or silicone rubber. End 504 is press fit over
tapered nozzle 474. Section 505 is positioned and retained
within channel 462 between panels 460 and 461. Section 506
is positioned and retained wthin channel 466 between panels
464 and 4665. Curved punp section 508 is located adjacent to
and extends along the outer surface of curved back panel 446.
The rotating peristaltic punmp roller 74 (FIG 2) is adapted
to novably press on and squeeze curved punp section 508
between punp roller 74 and curved back panel 446. End 502 is
press fit over a ninety degree elbow fitting 514. El bow
fitting 514 is located inwardly adjacent to panel 447. El bow
fitting 514 turns downward to extend through panel 426 at
aperture 510 (FIG 17) . Punp tube 500 provides a fluid
comuni cation path for irrigation liquid to flow from
irrigation coupler 150 to irrigation fitting 512.

[ 000221] An elongated L-shaped cover 516 rests on panels
452, 453, 456 and 457 and provides a fluid seal for channel
454, Cover 516 has a top panel 517 and side panels 518.
Side panels 518 extend over and partially down panels 452,
453, 456 and 457. Cover 516 has a proximal end 519
positioned toward back panel 450 and a distal end 520
positioned toward front panel 444, A duct 522 is located at
distal end 520 below top panel 517. Duct 522 is positioned

t hrough aperture 458 and extends into channel 454. Duct 522
is in fluid comunication wth channel 454,

[ 000222] Upper housing 424 and |ower housing 426 are nmated
together to form housing 422 of cassette 420. Housi ngs 424
and 426 are retained to each other by press-fitting or snap

fitting the two housing sections together. Al ternatively,
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housi ngs 424 and 426 can be retained by an adhesive or

wel di ng. VWhen housings 424 and 426 are pressed together to
mate, beveled edges 450 force panels 444, 447, and 448 to be
seated inwardly of panels 428, 432 and 434, respectively.

[ 000223] Cassette 420 further includes a valve assenbly 530.
Val ve assenbly 530 conprises valve nenber 532, retaining ring
560 and knurled knob 580. As seen in FIGS. 20A-20D, valve
menber 532 has a generally cylindrical shape with a top face
534, bottom face 535 and side surface 536. A rim 537 extends
circunf erentially outward from top face 534 extending
slightly over side surface b536. An opposed pair of parallel
spaced apart steps 538 are defined in bottom face 535. Bor es
540 and 542 extend through valve nenber 532 between top face
534 and bottom face 535. Curved slot 544 is defined in top
face 534 and is coextensive wth bore 542.

[ 000224] Bypass channel 550 is defined in top face 534 and
extends substantially across the width of top face 534.
Bypass channel 550 is defined by a central groove 552 and
partial bores 554 and 556. Partial bores 554 and 556 extend
partially into valve menber perpendicularly from top face
534. Central groove 552 is coextensive wth partial bores
554 and 556.

[ 000225] Turning to FIG 19, annular ring 560 has an upper
outer surface 562 and a tapered |lower outer surface 564, rim
565, inner surface 566, bottom side 567 and annular step 568.
Hole 570 is defined in ring 580. Annul ar step 568 extends
partially into hole 570.

[ 000226] Knurled knob 580 includes a bottom panel 582 and an
annul ar side panel 584. Si de panel 584 extends
perpendicularly from bottom panel 582. A series of knurled
portions or ribs 585 extend circunf erentially around the

outer surface of side panel 584. A user may grasp knurled
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portions or ribs 585 with their hand. Opening 586 is defined
in bottom panel 582. Recess 587 is defined in the front face
of side panel 584. A notch 589 is defined in the front face
of side panel 584 above recess 587. A series of projections
588 extend perpendicularly wupward from bottom panel 582 and
are arrayed around opening 586. Projections 588 are flexible
and are angled slightly inwardly toward opening 586. Alip
5900 is located at the distal end of each projection 588 and
extends inwardly from projection 588. A pair of opposed
spaced apart L-shaped rails 592 (seen in FIG 17) extend

bel ow the bottom surface of bottom panel 582.

[ 000227] Wth reference now to FIGS. 15, 17, 19 and 20A,

val ve assenbly 530 is attached to boss 480. Val ve nmenber 532
is seated in cavity 488 with top face 534 |ocated adjacent
the bottom of panel 482 and panel 442. Rim 537 is in contact
with the inside of panel 484. Annul ar step 568 of ring 560
surrounds and is in contacting support wth annular step 538
of valve nenber 532. I nner surface 566 of ring 560 is in
contact with the outside of panel 484. Bott om panel 582
supports the bottom 567 of ring 560. Bottom face 535 extends
t hrough opening 586. Projections 588 grasp ring 560 with lip
590 extending over rim 565.

[ 000228] When knob 580 is pressed against ring 560,
projections 588 flex outwardly and slide in contact wth
surfaces 562 and 564 until lip 590 noves over rim 565 and
projections 588 flex inwardly grasping ring 560. Proj ections
588 squeeze ring 560 against boss 480 holding valve assenbly
530 to housing 422. Val ve menber 532 is rotated by a user
grasping knob 580 thereby rotating the entire valve assenbly
530 relative to boss 480.

[ 000229] Wth reference to FIGS. 21A-21F, a tissue filter

600 i s shown. Tissue filter 600 is generally cylindrical in
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shape. O her shapes such as round, oval or square can be
utilized. Tissue filter 600 can be forned from any suitable
material such as low duroneter plastic or thernoplastic

el ast omer. Tissue filter 600 can be forned from a
transparent material such that the contents may be viewed by
a user. Tissue filter 600 is defined by a top panel 602. An
annul ar side panel 604 extends perpendicularly away from the
bottom of top panel 602 with a smaller diameter than top
panel 602 and defines a circunferential fl ange 606. Alip
611, best viewed in FIG 17, extends circunf erentially
outward from the bottom of side panel 604. Arc shaped
vertically oriented side panels 608 and 609 depend downwardly
from annul ar side panel 604. A U shaped spaced vertically
oriented panel 610 depends downwardly from annular side panel
604 .

[ 000230] Panel s 608, 609 and 610 define a reservoir 612
(FIG 22D) . In one enbodinent, reservoir 612 can contain a
preservative solution 389 (FIG 22D) such as formalin or
other suitable preservative solution. I n anot her enbodi nent,
the preservative solution is omtted. Preservative solution
389 is sealed within reservoir 612 by a foil or plastic seal
614 .

[ 000231] U-shaped spaced vertically oriented panel 610
defines a rectangular shaped cavity 616. A rectangul ar
shaped screen 618 is nounted in cavity 616 and is attached to
panels 608 and 610. Screen 618 is spaced slightly from a
distal end 620 in cavity 616. An opening 622 is located in
top panel 602 and is continuous wth cavity 616.

[ 000232] Circunferential flange 606 has a pair of parallel
edges 623 and 624 |ocated on opposite sides of top panel 602
and a pair of curved edges 626 and 627 |ocated on opposite

sides of top panel 602. Tab 630 extends upwardly from flange
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606 adjacent to edge 627. Tab 630 is an alignnent feature
that prevents the backward insertion of tissue filter 600
into valve assenbly 530. Tab 630 passes into notch 589 when
tissue filter 600 is inserted into valve assenbly 530.

[ 000233] A duct 632 has a proximal end 634 and distal end
636. Duct 632 is oriented generally parallel to and
partially surrounded by panel 609. Proxi mal end 634 extends
through side panel 604 and terminates at top panel 602.
Distal end 636 extends slightly beyond and bel ow end 620.
Bore 638 extends through duct 632.

[ 000234] FIGS. 22A-22D illustrate a specinmen container or
jar 650. Speci nen container or jar 650 has a generally
cylindrical shape with an outer panel 652, a bottom panel
653. A pair of planar dianetrically opposed spaced apart
grasping sections 654 are located in outer panel 652 on
opposi ng sides of specinmen container 650. A conpartnment 658
is defined wthin specinmen container 650. Speci nen cont ai ner
650 is formed from a transparent nmaterial such that the
contents of conpartnment 658 may be viewed by a user through a
single flat wall. The planar shape of the wall substantially
elimnates the visual distortion of the contents of the
conpar t nent

[ 000235] An annular flange 666 extends peripherally upward
and outward from panel 652. Annul ar threads 668 are defined
in the outer face of flange 666. Circular cap 680 has

annul ar threads 682 |ocated on an inner surface of side panel
683. Cap 680 is attached to specinmen container 650 by the
rotation of cap 680 relative to specinen container 650 to
mate threads 668 and 682.

[ 000236] Cap 680 is removably retained to specinmen container
650 by a cap retainer 683. Cap retainer 683 has an el ongated

arm 685 having a proximal end 686 renmovably attached to
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flange 666 and a distal end 687 attached to arc shaped rib
693. Rib 693 is connected to cap 680 by tabs 694. Tabs 694
provide a weak connection between rib 693 and cap 680.

[ 000237] An identification device 376 is attached to cap
680. Identification device 376 is any suitable

identification device such as a radio frequency

identification (RFID) device, a bar code, a magnetic strip or
other nenory device. The identification device can contain

i nformati on such as: set-up information; expiration
information; patient or specinen tracking; and data regarding
re-use or reprocessing.

[ 000238] Tissue sanmple 398 can be a wide variety of tissue

speci nens. For exanple tissue sanmple 398 can be a biopsy
sanple from a body location or a polyp from a col on. Ti ssue
filter 600 will slide into conpartnment 658 until lip 611

engages side panels 652 thereby providing a resistive force
to further insertion of tissue filter 600 into conpartnent

658 .

[ 000239] Tissue trap 598 is renovably coupled to valve
assenbly 530. The trap 598 is inserted by pushing tissue
filter 600 and specinen container 650 horizontally into
recess 587 such that edges 623 and 624 slide into and al ong
L-shaped rails 592. Tissue trap 598 hangs bel ow val ve
assenbly 530. Tissue trap 598 is renmoved from valve assenbly
530 by pulling tissue filter 600 and speci nen container 650
horizontally away from valve assenbly 530 such that edges 623
and 624 slide out from L-shaped rails 592. Tissue trap 598
is inserted and renoved from cassette 420 as a single unit.

[ 000240] A user places cap 680 over tissue filter 600. Cap
retainer 683 aligns threads threads 668 and 682. VWhen cap
680 is rotated relative to specinen container 650, Inner

surface 696 of cap 680 contacts top panel 602. Rot ati on of
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cap 680 forces tissue filter 600 to nove downwardly into
compartnment  658. Side panel 604 and lip 611 flex inwardly
and slide along specinen container panel 652 until distal end
636 contacts bottom panel 653. As tissue filter 600 noves
downwardly into conpartment 658, pointed tip 698 mounted to
bottom panel 653 punctures the foil or plastic seal 614

rel easing preservative solution 389 to cover tissue sanple
398 as seen in FIG 17.

[ 000241] As cap 680 is rotated onto specinmen container 650,
tabs 694 break separating cap 680 from cap retainer 683. A
user can then pull on arm 685 to renove cap retainer 683 from

speci men container 650.

C. Operation
[ 000242] Referring to FIGS. 1A-C and 15-19, nobile unit 30
(FIG 1A is prepared for use inserting the cassette 420 into
the conplenentary receptacle 410 of manifold assenbly 400
associated with the canister 36 or 38 in which the waste
drawn from the surgical site is to be collected. This step is
performed by inserting the cassette 420 into the receptacle
410 so that back panel 431 is directed to open door 136.
Cassette 420 slides into passage 118 until back panel 431
contacts rear panel 110. In this position, duct 522 seats
against and in fluid comunication wth suction conduit 59
(FIG 15B) . Curved tubing section 508 is pressed against
peristaltic punp roller 74 such that the rotation of roller
74 forces irrigation fluid through punp tube 500. RFI D
reader 194 recognizes identification device 376 such as an
RFID tag and sends a signal to controller 192 to allow
operation of nobile wunit 30 when cassette 420 is seated in

receptacle 410.
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[ 000243] Irrigation line 162 is connected between irrigation
fluid source 72 and irrigation connector 150. Irrigation
coupler 150 is inserted into slot 132. A user inserts the
irrigation coupler 150 by grasping handle 154 and guiding
distal end 153 towards slot 132 such that beveled sides 156
engage grooves 135. Conti nued pushing of handle 154 towards
receptacle 102 using manual force causes beveled sides 156 to
slide along grooves 135 until the irrigation coupler 150 is
fully seated within slot 132. In this position, fitting 158
makes a connection through aperture 510 to elbow fitting 514.
Qutlet fitting 158 is then in fluid comunication wth punp
tube 500.

[ 000244] The suction line 50 integral with the suction
applicator 52 is attached to suction line 50 to fitting 486.
If the suction applicator is also able to provide irrigating
fluid, irrigating line 51 is attached to fitting 512.
Cassette 420 is set in a node of operation by the setting of
knob 580. This results in the corresponding rotation of

val ve nenber 532. Oten the knob 580 is set so that valve
menber 532 is rotated to a bypass position. In the bypass
position, valve nmenber 532 is aligned such that bore 554 is
aligned with the outlet opening of fitting 486 internal to
boss 480. Si nul taneously, this results in the alignment of
val ve nenber bore 556 aligned with boss aperture 478. When
the suction is drawn, this results in the fluid stream
flowng from fitting 486 thereby allowing fluid flow through
bypass channel 550.

[ 000245] Mobile unit 30 is actuated by activating the
suction punp 58. Activation of suction punp 58 results in a
waste stream being drawn along a suction fluid conmunication
path 184 from the surgical site into the applicator 52,

through the suction line 50 and into fitting 486. This waste
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stream includes liquid and solid waste to which the suction
applicator 52 is applied as well as air adjacent the
applicator 52. When the cassette is in the above described
bypass node, waste travels from fitting 486 travels through
bypass channel 550, through aperture 478 into channel 454 and
t hrough duct 522 into conduit 59. From conduit 59, the waste
stream flows into the canister 38.

[ 000246] Activation of peristaltic punmp 70 results in
irrigation fluid being punped along an irrigation fluid

communi cation path 182 from irrigation source 72, through

irrigation line 162, irrigation connector 150, punp tube 500
, irrigation connector 472, irrigation fitting 512,
irrigation line 51 and into the applicator 52 for

application at the surgical site.

[ 000247] A user can elect to collect a tissue sanple such as
a polyp using cassette 420. Cassette 420 is placed in a
tissue collection node by rotating knob 580. This results in
the corresponding rotation of valve nenber 532. VWhen val ve
menber 532 is in the tissue collection position, the valve
menber is aligned such that valve nenber bore 540 is aligned
with the opening of fitting 485 within boss 480. The
positioning of the valve nmenber in this position also results
in the alignnent of valve nenber bore 542 with aperture 478.
[ 000248] VWhen the system is in the tissue collection node,
waste and an entrained tissue sample is drawn along a suction
fluid comrunication path 184 from the surgical site into the
applicator 52, through the suction line 50 and into fitting
486. From fitting 486, the waste stream travels through bore
540, cavity 616, screen 618, bore 638, bore 542, slot 545,
aperture 478 into channel 454 and through duct 522 into
conduit 59. From conduit 59, the waste stream flows into

cani ster 38. Tissue sample 398 is trapped by the screen 618
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within tissue filter 600. This nmode of operation is referred
to as the tissue collection node because the suction fluid
comuni cation path 184 travels through tissue filter 600. It
is noted that in order to collect sanples in the tissue
collection nmode, it is not required to disconnect or re-
connect the suction |ine 50.

[ 000249] Cassette 420 and tissue trap 598 may also be used
to collect tissue extracted from the patient using
instruments such as forceps. To perform this collection

knob 580 is rotated to an extracted tissue capture node. The
rotation of the knob into the position associated with this
node, results in the rotation of valve nenber 532 so that
bore 540 is aligned with tissue deposit port 489. Sl ot 544
is aligned with aperture 478. Val ve nenber bore 542 aligns
with aperture 478 and tissue deposit port 489 aligned wth
sl ot 544, VWhen the valve nenber 532 is in this position, no
suction is drawn through fitting 486. Suction is drawn on
the ambient environment through the tissue deposit port 489
[ 000250] VWhen the system is in the extracted tissue capture
node, the instrunent used to extract the tissue is wthdrawn
from the patient. The distal end of the instrunent, wth the
attached tissue, is inserted into tissue deposit port 489
The suction drawn through port 489 pulls the tissue off the
instrument and draws the tissue into tissue trap

cont ai ner  650. As with any tissue drawn into container 650
movenent of the tissue out of the container is blocked by
tissue filter 600

[ 000251] Tissue trap 598 is renovably coupled to valve
assenbly 530. Prior to renmoval of the tissue trap 598, knob
580 is rotated back to the bypass position to renove filter
600 and specinen container 650 from the suction comunication

path .

47



WO 2013/090579 PCT/US2012/069516

[ 000252] Tissue trap 598 is renpved from cassette 420 as a
single unit. The trap 598 is renoved from valve assenbly 530
by pulling tissue filter 600 and specinmen container 650
horizontally away from valve assenbly 530. Anot her tissue
trap 598 can be inserted to collect another tissue sanple by
pushing the trap container 650 horizontally into recess 587
such that edges 623 and 624 slide into L-shaped rails 592.
Knob 580 is then rotated back to the tissue sanmple collection
position in order to collect another tissue sanple. Mul tiple
tissue samples may be collected using multiple tissue traps
600 .

[ 000253] During this process of removing one tissue trap 598
from the cassette 420 and attaching a new trap 598, there is
no need to turn off the suction punp 58. In other words, the
new tissue traps 598 can be attached to the cassette 420

Wi thout disrupting the suction draw applied to the suction
appl i cator

[ 000254] A user places cap 680 over tissue filter 600. Cap
retainer 683 aligns threads threads 668 and 682. VWhen cap
680 is rotated relative to specinen container 650, Inner
surface 696 of cap 680 contacts top panel 602. Rot ati on of
cap 680 forces tissue filter 600 to nove downwardly into
conpartnment  658. Side panel 604 and lip 611 flex inwardly
and slide along specinen container panel 652 until distal end
636 contacts bottom panel 653. As tissue filter 600 noves
downwardly into conpartnent 658, pointed tips 698 nounted to
bottom panel 653 punctures foil or plastic seal 614 releasing
preservative solution 389 to cover tissue sanple 398 as seen
in FIG 17.

[ 000255] As cap 680 is rotated onto specinen container 650,
tabs 694 break separating cap 680 from cap retainer 683. A

48



WO 2013/090579 PCT/US2012/069516

user can then pull on arm 685 to renmobve cap retainer 683 from
speci nen contai ner 650.

[ 000256] Once the nedical/surgical procedure is conpleted
and use of the nobile unit 30 is no longer required, suction
line 50 and irrigation line 51 may be disconnected from
fittings 486 and 512, respectively and irrigation coupler 150
may be disconnected from the receptacle 410. Cassette 420 is
removed from receptacle 102. After cassette 420 is renoved
from receptacle 410, door 136 closes passage 118. The closing
of the passage 118 substantially elimnates |eakage of any
waste material remaining in the receptacle 410. Cassette 420
i s disposed of as nedical waste.

[ 000257] The outlet fitting 158 fornms a seal with bottom
panel 426 at aperture 510. These conponents are dinmensioned
so that, when mated together the outlet fitting 158 presses
agai nst bottom panel 426. The conpression of these two
conponents against each other forns a substantially fluid
tight barrier between these components. Thus, the need to
provide an Oring or other sealing elenent is elimnated.

This simplifies the manufacture of cassette 420.

[ 000258] I't should |ikewi se be recognized that in versions
of the invention, the plastic from which the tissue filter
600 and specinmen container 650 are formed from are at |east
partially transparent. This provides nedical personnel wth a
quick means to verify that the tissue sanple has been
col | ect ed. Further cassette 420 is forned from materials
that are at least partially transparent. Thi s provides
nmedi cal personnel wth a quick means to verify that the
cassette has not been previously used and does not contain

previously collected waste.
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V. Third Enbodi ment

A. Recept acl e
[ 000259] Turning to FIGS. 23-25, a third manifold assenbly
700 that can be enployed as part of the waste and tissue
collection system of this invention are illustrated.
Mani fold assenbly 700 conprises a receptacle 702 and cassette
800. Receptacle 702 is shown generally square in shape.
O her shapes such as round, oval or square can be utilized.
[ 000260] Receptacle 702 is defined by five exterior panels
including parallel and spaced apart generally horizontally
oriented top and bottom panels 705 and 706; parallel and
spaced apart generally vertically oriented panels 707 and
708; and a generally vertically oriented rear panel 709.
Receptacle 702 has a proximal end 710 and a distal end 712.
Bottom panel 706 defines a cutout portion 714 that is |ocated
towards proximal end 710. Receptacle 702 can be forned from
any suitable material such as injection nolded plastic.
[ 000261] Receptacle 702 defines a horizontally oriented
cavity or passage 716. The cavity or passage 716 extends
across the width of receptacle 702 and extends into
receptacle 702 to rear panel 709. A generally round opening
720 is defined in top panel 705 towards rear panel 709.
Opening 722 extends through rear panel 709 at distal end 712
adj acent to panel 708. A pair of parallel dianetrically
opposed elongated spaced apart grooves 724 are defined in
each of the interior surfaces of panels 707 and 708. G ooves
724 face cavity or passage 716. Top panel 705 defines a pair
of adjacent and coextensive notches 746 and 748 at proximal
end 710. Notch 746 extends slightly further into top panel
705 than notch 748.
[ 000262] Several holes extend through top panel 705. Hol es
760, 762, 764, 766, 768 and 770 pass through top panel 705
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into cavity 716. A wax nmotor or linear actuator 80 i
mounted above each of holes 760-770, only one of which i
shown in FIG 24B. One end of rod 81 is connected to
actuator 80 and the other rounded end of rod 81 rests on
pi nch valve 872. Rod 81 extends through top panel 705 to

contact pinch valve 872.

[ 000263] Irrigation coupler 730 provides a fluid connection
between a source of irrigation liquid such as water bottle
1500 and cassette 800. Irrigation coupler 730 extends away

from and bel ow bottom side or surface 706 towards proximnal
end 710 and adjacent to panel 707. Irrigation coupler 730
has a generally rectangular shaped body 732 with a proximal
end 734 and distal end 736. A pair of generally parallel
arnms 738 extend towards proximal end 734 and define a slot
742 there between. Dianetrically opposed grooves 740 are
defined in the interior surfaces of each of arns 738 facing
slot 742. A finger 744 is |located in each arm 738 and

extends into groove 740.

B. Cassette
[ 000264] Turning now to FIGS. 26 and 27, details of cassette
800 are illustrated. Cassette 800 is generally rectangul ar
in shape and conprises a housing 822 that has three pieces,
an upper housing 824, an opposed |ower housing 826 and a

rubber sheet 1000 that is disposed between upper housing 824

and | ower housing 826. VWhile the housing is illustrated
using two pieces, it is contenplated that housing 822 can be
formed as a single unitary part. Upper housing 824, rubber

sheet 1000 and |ower housing 826 are mated together to form
housi ng 822. A cavity 827 is defined within housing 822

bet ween upper housing 824 and |ower housing 826.
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[ 000265] Upper housing 824 includes a planar top panel 828,
front panel 829, back panel 830, and side panels 832, and
834. Panel s 828, 829, 830, 832 and 834 extend
perpendicularly away from top panel 828. Upper housing 824
has a proximal end 835 and a distal end 836. Taper ed
sections 837 are defined in each of panels 832 and 834,
respectively at distal end 836. Tapered sections 831 guide
housing 822 into receptacle 702 during the insertion of
cassette 800. Cassette 800 can be fornmed from any suitable
material such as injection nolded plastic. In an enbodi nent,
cassette 800 is fornmed from a material that is transparent.

[ 000266] As shown in FIGS. 26, 27 and 30A-30C, a flexible
tab 838 is defined by U shaped slit 840 in top panel 828. A
projection 841 extends upwardly from flexible tab 838 and a
series of parallel ribs 842 extend upwardly from flexible tab
838 and are oriented perpendicular to the longitudinal axis
of flexible tab 838. Flexible tab 838 is slightly displaced
usi ng manual depression applied by a user. An angled face
844 slopes downwardly in top panel 828 adjacent to flexible
tab 838 toward front panel 829 and ends approximately in the
center of front panel 829 above U shaped opening 846. Angl ed
face 844 is transparent.

[ 000267] Anot her U-shaped opening 847 is located in front
panel 829 adjacent to panel 834. An additional U shaped
opening 848 is located in front panel 829 adjacent to panel
835. A shallow notch 849 is defined in panel 829 between
openi ngs 846 and 848. Yet another U shaped opening 852 is
located in rear panel 830 adjacent to panel 834.

[ 000268] Referring to FIGS. 30A-30C, six pinch valves are
defined in top panel 828. The pinch valves are flexible and
are be downwardly depressed by a device such as a solenoid or

wax notor (not shown) . Irrigation supply pinch valve 860 is
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defined in top panel 828 by a generally Ushaped slit 862.
Irrigation supply pinch valve 860 has a downwardly extending
finger 864 that faces into cavity 827.

[ 000269] Instruments rinsing irrigation pinch valve 866 is
defined in top panel 828 by a generally U shaped slit 868.
Instruments rinsing irrigation pinch valve 860 has a
downwardly extending finger 870 that faces into cavity 827.

[ 000270] Suction bypass pinch valve 872 is defined in top
panel 828 by a generally Ushaped slit 874. Suction bypass
pi nch valve 872 has a downwardly extending finger 876 that
faces into cavity 827. Tissue collection suction pinch valve
878 is defined in top panel 828 by a generally U shaped slit
880. Ti ssue collection suction pinch valve 878 has a
downwardly extending finger 882 that faces into cavity 827.

[ 000271] Anot her tissue collection suction pinch valve 884
is defined in top panel 828 by a generally U shaped slit 886.
Tissue collection suction pinch valve 884 has a downwardly
extending finger 888 that faces into cavity 827. For ceps
rinse suction pinch valve 890 is defined in top panel 828 by
a generally U-shaped slit 892. Forceps rinse suction pinch
valve 890 has a downwardly extending finger 894 that faces
into cavity 827.

[ 000272] Li near actuators 80 (FIG 24B) can depress and open
the pinch valves. In figure 24B, actuator 80 is shown
connected to a rod 81 that is in contact with pinch valve
872. Lowering of rod 81 causes finger 876 to contact suction
channel 1076. Suction channel 1076 is squeezed between
finger 876 and bottom panel 932 such that the flow of fluid
t hrough suction channel 1076 is cutoff. Rai sing of rod 81
causes the lifting of finger 876 from suction channel 1076

allowing flow of fluid through suction channel 1076.
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[ 000273] A curved panel portion 896 of top panel 828 defines
a recess 897. Curved panel portion 896 begins at rear panel
830 and extends towards donme 898. Sem -circular dome 898 is
defined in top panel 828. A sem-circular slot 900 is
defined in top panel 828 between donme 898 and curved panel
portion 896.

[ 000274] A pair of curving spaced apart panels 902 and 903
extend from slot 900 towards proximal end 835. Panel s 902
and 903 are generally parallel to each other and extend
perpendicularly away from top panel 828 and define a channel
904. Anot her pair of spaced apart panels 905 and 906 are

| ocated between fingers 864 and 870, respectively. Panel 905
extends perpendicularly from top panel 828 and joins with the
proxi mal end of panel 903 to form channel 908. Panel 906
extends perpendicularly from top panel 828 and curves to end
at angled face 844 and together wth panel 902 forns channel
910. Panel 911 is l|located between panels 902 and 906 and is
adj acent to angled face 844. Panel 911 extends
perpendicularly away from top panel 828. Panel s 902, 911 and
906 define a pair of outlets 912 adjacent to angled face 844.
[ 000275] An additional pair of curving spaced apart panels
914 and 916 extends from slot 900 towards finger 870 and
term nates at panel 902. Panel s 914 and 916 are generally
parallel to each other and extend perpendicularly away from
top panel 828 and define a channel 917. Cenerally parallel
spaced apart panels 918 and 919 extend substantially between
proximal end 835 and distal end 836 adjacent to panel 834.
Panel s 918 and 919 are generally parallel to each other and
extend perpendicularly away from top panel 828 and define a
channel 920. CGenerally curving spaced apart panels 926 and
927 form a V-shape and extend substantially between panel 919

and panel 917. Panel s 926 and 927 extend perpendicularly
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away from top panel 828 and define a channel 928. Channel
928 nerges into channel 920. A branch 922 angles off of
channel 920 in the direction of finger 888.

[ 000276] Turning now to FIGS. 26, 27 and 28A-28C, Lower
housing 826 includes a base panel 930 having a top surface
932, bottom surface 934 and sides 937 and 938. Lower housi ng
826 has a proximal end 935 and a distal end 936. A post 940
extends perpendicularly from top surface 932 at the corner of
side 937 and distal end 936. A wedge shaped columm 942
extends perpendicularly from top surface 932 at the corner of
side 938 and distal end 936. Fitting 944 extends through
colum 942. Fitting 944 has a tapered outward facing distal
end 945 that contains an annular groove 946 dinensioned to
receive Oring 947.

[ 000277] Anot her wedge shaped colum 948 extends
perpendicularly from top surface 932 at the corner of side
938 and proximal end 935. Fitting 949 extends through colum
948. Fitting 949 has a tapered outward facing proximl end
950 that is dinensioned to receive suction line 50 (FIG 1A
An additional wedge shaped colunm 952 extends perpendicularly
from top surface 932 at the corner of side 937 and proxinal
end 935. Fitting 954 extends through colum 952. Fitting
954 has an outward facing distal end 955 that is dinmensioned
to receive irrigation line 51 (FIG 1A . A series of cones
or barbs 956 surround fitting 954 in order to retain
irrigation line 51 to fitting 954. The w der base of barbs
956 face front panel 935.

[ 000278] A fitting 958 extends perpendicularly from front
panel surface 935. Recess 960 is defined in top surface 932
directly distal to fitting 958. A generally square stop 962
extends perpendicularly from top surface 932 at proxinmal end

935 adjacent to recess 960. An angled panel 964 slopes

55



WO 2013/090579 PCT/US2012/069516

upwardly from top surface 932 at a location adjacent to
colum 952 and termnates at a location adjacent to stop 962.
Angl ed panel 964 defines groove 990 in bottom surface 934. A
recess 963 is defined in bottom surface 934 below stop 962.

[ 000279] Angl ed panel 967 slopes upwardly from top surface
932 beginning at a location near the center of |ower housing
826 and term nating at done 968. Done 968 extends distally
away from top surface 932. Recess 969 is defined in bottom
surface 934 under angled panel 967 and dome 968. Furrow 966
is defined in top surface 932 are extends from colum 952, up
angl ed panel 967, around the outer perinmeter of done 968,
down angled panel 967 and termnates at aperture 970.
Aperture 970 extends through panel 930.

[ 000280] A pair of parallel furrows 965 is defined in and
extends along the width of angled panel 964. Anot her furrow
972 is defined in top surface 932 and extends between furrow
966 and furrows 965. Apertures 974 and 975 are defined in
and extend through panel 930. Furrow 976 is defined in top
surface 932 and extends between colums 942 and 948. Furr ow
976 is coaxial and coextensive wth fittings 949 and 945.
Furrow 978 is defined in top surface 932 and extends between
recess 960 and aperture 974. Furrow 980 is defined in top
surface 932 and extends between furrow 976 and aperture 974.
Furrow 981 is defined in top surface 932 and extends between
furrow 976 and aperture 975.

[ 000281] A U shaped semi-circular rail 982 extends
perpendicularly away from and bel ow bottom surface 934
towards proximal end 935 and adjacent to side 938. Rail 982
has opposing ends 983 and an inward facing |ip 984. Rail 982
and bottom surface 934 define recess 985. A rounded boss
986 extends from bottom surface 934 into recess 985 and

surrounds aperture 975. A recess 988 is defined in bottom

56



WO 2013/090579 PCT/US2012/069516

surface 934 between rail 982 and side 937 and surrounds
aperture 970.

[ 000282] Turning to FIGS. 26, 27 and 29A-29C, details of
flexible sheet 1000 are illustrated. Fl exi bl e sheet 1000 is
sandwi ched between upper housing 824 and |ower housing 826.
Fl exi bl e sheet 1000 can be formed from any suitable flexible
material such as rubber or silicone rubber.

[ 000283] Fl exi bl e sheet 1000 includes a base panel 1030
having a top surface 1032, bottom surface 1034 and sides 1037
and 1038. Fl exi bl e sheet 1000 has a proximal end 1035 and a
di stal end 1036. An angled section 1042 inclines distally
away from top surface 1032 at the corner of side 1038 and

di stal end 1036. Angl ed section 1042 overlies colum 942.
Anot her angled section 1044 inclines distally away from top
surface 1032 at the corner of side 1038 and proxinml end
1035. Angl ed section 1044 overlies colum 948. Still

anot her angled section 1048 inclines distally away from top
surface 1032 at the corner of side 1037 and proximl end
1035. Angl ed section 1048 overlies colum 952.

[ 000284] An angl ed panel 1067 slopes upwardly from top
surface 1032 beginning at a location near the center of
flexible sheet 1000 and term nating at dome 1068. Done 1068
extends distally away from top surface 1032. Recess 1069 is
defined in bottom surface 1034 under angled panel 1067 and
done 1068.

[ 000285] Panel s 1051, 1052, 1053 and 1050 extend
perpendicularly away from top surface 1032 towards proxinal
end 1035 and define a instruments rinsing chanber 1050.
Panel s 1053 and 1052 slope downwardly from panel 1054 to
panel 1051. A U shaped port 1056 is defined in panel 1051.
[ 000286] An irrigation channel 1066 is defined in panel 1030

and opens towards bottom surface 934. Irrigation channel
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1066 extends from end 1069 in angled panel 1048, along angled
panel 1067, around the outer perinmeter of dome 1068, along
angl ed panel 1067 and term nates at end 1070.

[ 000287] A set of parallel irrigation tubes 1065 is defined
in panel 1030 and opens towards bottom surface 1034.
Irrigation tubes 1065 extend along the width of an angled
panel 1064 and terminate in instrunents rinsing chanber 1050.
Anot her irrigation tube 1072 is defined in panel 1030 and
opens towards bottom surface 1034. Irrigation tube 1072
extends between irrigation tubes 1065 and irrigation channel
1076. Irrigation tubes 1065, 1066 and 1072 are in fluid
communi cation wth each other.

[ 000288] Suction tube 1076 is defined in panel 1030 and
opens towards bottom surface 1034. Suction tube 1076 extends
bet ween angled sections 1044 and 1046. Suction tube 1078 is
defined in panel 1030 and opens towards bottom surface 1034.
Suction tube 1078 extends between a junction 1082 and
instrunents rinsing chanber 1050. Suction tube 1080 is
defined in panel 1030 and opens towards bottom surface 1034.
Suction tube 1080 extends between suction tube 1076 and
junction 1082. Instruments rinsing chanber 1050, suction
tubes 1076, 1078 and 1080 are in fluid comunication wth
each other. Suction tube 1081 extends between suction tube
1076 and junction 1083. Suction tubes 1076 and 1081 are in
fluid comunication wth each other.

[ 000289] A generally square stop 1086 extends
perpendicularly from top surface 1032 at proximal end 1035
adjacent to instrunments rinsing chanber 1050. Recess 1088 is
defined in bottom surface 1034 below stop 1086. A cap 1090
is connected to a flexible arm 1092. Arm 1092 is connected

to proximal end 1035 adjacent to angled panel 1064.
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[ 000290] Upper housing 824 and |ower housing 826 are nated
together with rubber sheet 1000 there between to form housing
822 of cassette 800. Housings 824 and 826 are retained to
each other by press-fitting or snap fitting the two housing
sections together. In one enbodiment, housings 824 and 826
are retained to each other by an adhesive. In the mated
position, rubber sheet 1000 is sandw ched between upper
housing 824 and | ower housing 825. Conpressive forces

bet ween upper housing 824 and |ower housing 826 create a
fluid path seal between rubber sheet 1000 and | ower housing
826.

[ 000291] Wth reference to FIGS. 31 and 32, a tissue trap
1198 is shown. Tissue trap 1198 includes a specinen
container 1400 in which a tissue filter 1200 is seated.
Tissue filter 1200 is generally cylindrical in shape. O her
shapes such as round, oval or square can be utilized. Ti ssue
filter 1200 can be fornmed from any suitable material such as
| ow duroneter plastic or thernoplastic elastomer. Ti ssue
filter 1200 can be formed from a transparent material such
that the contents may be viewed by a user.

[ 000292] Tissue filter 1200 is defined by a top panel 1202.
Top panel 1202 has a bottom surface 1203 and a top surface
1204. An aperture 1250 is defined in top panel 1202 and is
surrounded by a recess 1252. An opening 1254 is defined in
top panel 1202. A generally annular side panel 1206 extends
perpendicularly away from the peripheral edge of top panel
1202 and bottom surface 1203. Flat portions 1256 are | ocated
on opposing sides of annular side panel 1206. A flexible
prong or tang 1258 extends outward from each flat portion
1256 and is spaced from each flat portion 1256 by a gap 1260.
[ 000293] A pair of juxtaposed elongated hollow tubes 1210

and 1216 extend in a distal direction away from bottom

59



WO 2013/090579 PCT/US2012/069516

surface 1203. Tube 1210 has a proximal end 1211 and a distal
end 1212. Tube 1216 has a proximal end 1217 and a distal end
1218. Proxi mal ends 1211 and 1217 are connected to bottom
surface 1203. In one enbodi nent, tubes 1210 and 1216 can
contain a preservative solution 389 (FIG 22D) such as
formalin or other suitable preservative solution. I n anot her
enbodi ment , the preservative solution is ontted.

Preservative solution 389 is sealed within tubes 1210 and
1216 by a foil or plastic seal 1236.

[ 000294] Anot her elongated tube 1222 extends in a distal
direction away from bottom surface 1203. Tube 1222 has a
proximal end 1224 and a distal end 1226. Proxi mal end 1224
is connected to bottom surface 1203. Bottom panel 1227 is

| ocated at the distal end 1126 of tube 1222. An el ongat ed
opening 1228 is defined in tube 1222 extending between
proximal end 1224 and distal end 1226. Tube 1222 has a
cavity 1230. Cavity 1230 is continuous or coextensive wth
openi ng 1254. A screen 1234 extends across the dianeter of
tube 1222 towards distal end 1226. A tissue sanple 398 is
shown trapped by screen 1234 in FIG 31.

[ 000295] An elongated duct 1240 extends in a distal
direction away from bottom surface 1203. Duct 1240 has a
proximal end 1242 (not shown) and a distal end 1244.

Proximal end 1242 is connected to bottom surface 1203.

Distal end 1244 extends slightly beyond the ends of tubes
1210 and 1216. A bore 1246 is defined in duct 1240 extending
between distal end 1244 and aperture 1250.

[ 000296] Speci nen container or jar 1400 has a generally
square shape with rounded corners. Speci nen container 1400
has an outer panel 1402 and a bottom panel 1404. Two pl anar
spaced apart flat grasping sections 1406 are located in outer

panel 1402 on opposing sides of specinmen container 1400. A
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conpartment 1408 is defined within specinen container 1400.
Speci nen container 1400 has a top end 1410 and a bottom end
1412. Speci nen container 1400 is formed from a transparent
material such that the contents of conmpartnent 1408 may be
viewed by a user.

[ 000297] An annul ar flange 1416 extends peripherally outward
from panel 1402 at top end 1410. Fl ange 1416 has an inner
face 1418 and an outer face 1420. Annul ar threads 1422 are
defined in the outer face 1420. Two opposing flat sections
1424 are located in inner face 1418. A step 1426 extends
from inner face 1418 around the whole circunference of the
face. Step 1426 slopes downwardly from flange 1416 towards
panel 1402.

[ 000298] A rim 1430 extends peripherally dowward away from
bottom panel 1404. Rim 1430 has a beveled or angled edge
1432 that slopes inwardly from outer panel 1402. Boss 1436
extends distally away from bottom panel 1404 adjacent to one
side of rim 1430. Pointed tip 1437 extends upwardly away
from bottom panel 1404 into conpartnent 1408. A w ndow 1438
is located in outer panel 1402. W ndow 1438 allows a user to
view the contents of conpartnent 1408.

[ 000299] Crcular cap 1450 has a top panel 1452 and an

annul ar side panel 1454 that extends perpendicularly downward
from top panel 1452. Knurled ribs 1456 are placed on the
outer face of side panel 1454 to allow a user a better grip
of cap 1450. A rim 1458 extends perpendicularly upward away
from top 1452. Annul ar threads 1460 are defined on the inner
face of side panel 1454. An annul ar flange 1462 extends
perpendi cularly away from top panel 1452 parallel to and
slightly spaced from side panel 1454, A pair of opposed
notches 1464 are defined in flange 1462. Sl ot 1466 is
defined between flange 1462 and side panel 1454,
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[ 000300] Cap 1450 is attached to top end 1410 of specinen
container 1400 by the rotation of cap 1450 relative to

speci men container 1400 to cause the mating of threads 1422
and 1460. Cap 1450 can also be attached to bottom end 1412
of specinmen container 1400. Rim 1458 is placed by a user
adjacent to rim 1430 and pressed onto rim 1430. Bevel ed edge
1432 guides rim 1458 into frictional contact with rim 1430
thereby holding cap 1450 to the bottom of speci nen container
1400 .

[ 000301] An identification device 376 is attached to outer
panel 1402. Identification device 376 has the sane structure
and perforns the function as the previously described
identification devices.

[ 000302] Ti ssue sanple 398 can be a wide variety of tissue
speci nens. For exanple tissue sanple 398 can be a biopsy
sanple from a body location or a polyp from a col on. Ti ssue
filter 1200 will slide into conpartnment 1408 until prongs or
tangs 1258 engage flat section 1424 above step 1426. At this
point, step 1426 provides a resistive force to the further
insertion of tissue filter 1200 into conpartnent 1408.

[ 000303] Tissue trap 1198 is renovably coupled to cassette
800. Trap 1190 is inserted by pushing tissue filter 1200 and
speci men container 1400 horizontally into cavity 985 such
that flange 1416 and threads 1422 slide into L-shaped rail
982 and are retained by lip 984. Trap 1198 hangs bel ow
cassette 800. Trap 1198 is renoved from cassette 800 by
pulling tissue filter 1200 and specinmen container 1400
horizontally away from cassette 800. Multiple tissue sanples
may be collected using nmultiple tissue traps 1200.

[ 000304] A user places cap 1450 over tissue filter 1200.
When cap 1450 is rotated relative to specinmen container 1400,

the inner surface cap top panel 1452 contacts the top panel
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1204 of tissue filter 1200. Threads 1422 and 1460 cause the
rotation of cap 1450 to force tissue filter 1200 to nove
downwardly into conmpartnment 1408. Step 1426 causes prongs or
tangs 1258 to flex inwardly and slide along specinmen

contai ner panel 1406 until the bottom edge of panel 1206
abuts step 1426. As tissue filter 1200 noves downwardly into
conpartment 1408, pointed tip 1437 mounted to bottom panel
1404 punctures foil or plastic seal 1236 releasing
preservative solution 389 (FIG 17) to cover tissue sanple
398 .

[ 000305] Turning now to FIGS. 33 and 34, a water bottle 1500
i s shown. Water bottle 1500 is shown generally rectangul ar

i n shape. O her shapes such as round or oval can be
utilized. Water bottle 1500 is defined by six exterior
panel s including opposed parallel and spaced apart generally
vertically oriented panels 1502 and 1504; opposed parallel
and spaced apart generally vertically oriented panels 1506
and 1508; and a generally horizontally oriented bottom panel
1510. Top panel 1511 is angled upwardly away from side
panel s 1502, 1504, 1506 and 1508. Si de panels 1502, 1504,
1506 and 1508 are perpendicular to bottom panel 1510. Wat er
bottle 1500 has a top end 1514 and a bottom end 1512.

[ 000306] Panel s 1502, 1504, 1506, 1508, 1510 and 1511 define
a reservoir 1520 within water bottle 1500. Water bottle 1500
can be fornmed from any suitable material such as blow nolded
pl asti c. In one enbodinent, water bottle 1500 is forned from
a transparent material such that the contents or |level of
reservoir 1520 may be viewed by a user.

[ 000307] Water bottle 1500 has a neck 1524 that extends away
from top wall 1511. An annul ar flange 1526 encircles neck
1524. Threads 1528 are defined in the outer face of neck
1524 at top end 1514. Opening 1530 allows access to
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reservoir 1520. An elongated tube 1540 has ends 1542 and
1544. A circular cap 1560 has threads 1562, an annul ar
flange 1564 at one end and a snaller dianeter neck 1566.
Apertures 1570 and 1572 are defined in flange 1564.

[ 000308] Water bottle 1500 is filled with an irrigation
fluid. Water bottle 1500 is assenbled by placing tube end
1542 through aperture 1570 of cap 1560 and placing tube end
1544 through opening 1530 into bottle 1500. Aperture 1572
allows the air pressure inside of bottle 1500 and outside of
bottle 1500 to equalize such that a vacuum is not formed
inside bottle 1500.

[ 000309] Water bottle 1500 is renmovably coupled to
receptacle 702. Water bottle 1500 is inserted by a user
manual ly sliding water bottle 1500 horizontally towards and
into slot 742 such that arnms 740 flex to grip neck 1566.
Water bottle 1500 hangs below cassette 800 supported by

fl ange 1564. Fingers 744 retain and prevent water bottle
1500 from sliding out of slot 742. Water bottle 1500 is
renoved from cassette 800 by a user nmanually pulling water
bottle 1500 horizontally away from cassette 800 causing arns

740 to flex allowing neck 1566 to slide past fingers 744.

C. Operation
[ 000310] Referring to FIGS. 1A-C, 15B and 23-34, nobile unit
30 (FIG 1A) is prepared for use by a user inserting the
cassette 800 into the conplementary receptacle 702 of
mani fold assenbly 700 associated with the canister 38 in
which the waste drawn from the surgical site is to be
collected. This step is performed by aligning tapered
sections 837 of cassette 800 with grooves 724 of receptacle
702 and sliding cassette 800 into passage or cavity 716.

Sides 832 and 834 slide along groove 724 until back panel 830
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contacts rear panel 709 of receptacle 702. In this position,
fitting 944 is seated in and in fluid comunication wth
suction conduit 59 (FIG 15B) . Ribs 842 of flexible tab 838
deflect under front edge 749 of top panel 705. Fl exible tab
842 retains cassette 800 within cavity or passage 716.

[ 000311] Peristaltic punp roller 74 is nounted through
opening 720 such that peristaltic punp roller contacts
irrigation channel 1076. Irrigation channel 1076 is squeezed
between peristaltic punp roller 74 and furrow 966 such that
the rotation of roller 74 forces irrigation fluid through
irrigation channel 1076. Roller 74 and punp notor 71 are
mounted at an angle offset from a vertical axis defined
perpendicular to top panel 705 to allow roller 74 to freely
rotate w thout contacting dome 898.

[ 000312] RFID reader 194 recognizes identification device
376 such as an RFID tag and sends a signal to controller 192
to allow operation of mobile unit 30 when cassette 800 is
seated in receptacle 702.

[ 000313] Water bottle 1500 is attached to receptacle 702 by
inserting horizontally into slot 742 such that arnms 740 flex
to grip neck 1566. Water bottle 1500 hangs bel ow cassette
800 supported by flange 1564. Fingers 744 retain and prevent
water bottle 1500 from sliding out of slot 742 In this
position, annular flange aperture 1570 is pressed against
aperture 970 and is then in fluid communication wth
irrigation channel 1066.

[ 000314] Tissue filter 1200 and specinmen container 1400 are
attached to cassette 800 by inserting tissue filter 1200 and
speci men container 1400 horizontally into cavity 985 such
that flange 1416 and threads 1422 slide into L-shaped rail
982 and are retained by lip 984. Tissue filter 1200 and

speci men container 1400 hang bel ow cassette 800.
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[ 000315] Mobile unit 30 is conpleted for use by coupling of
an applicator 52 such as a colonoscope to the unit by
attaching suction line 50 to fitting 949 and irrigation |I|ine
51 to fitting 954. Cap 1090 is initially placed over and
sealing second suction fitting 958.

[ 000316] Mobile unit 30 is actuated by activating the
suction punp 58 and peristaltic punp 70. The operator uses
control panel 196 to select the node of operation. In the
case when the operator selects the bypass node, pinch valve
actuators 80 close pinch valves 884 and 878, respectively
while pinch valve 872 remains open. Activation of suction
punp 58 results in a waste stream being drawn along a suction
fluid communication path 184 from the surgical site into the
applicator 52, through the suction line 50 and into fitting
949. This waste stream includes liquid and solid waste to
which the suction applicator 52 is applied as well as air
adj acent the applicator 52. From fitting 949, the waste
stream travels through furrow 976 and suction tube 1076 and
through fitting 944 into conduit 59. From conduit 59, the
waste stream flows into the associated canister 36 or 38.
This nmode of operation is referred to as the bypass nopde
because the suction fluid comunication path 184 bypasses
tissue filter 1200.

[ 000317] Liquid and solid conmponents of the waste stream
that enter the canister 36 or 38 precipitate out of the
stream and are held in the canister 36 and 38 for final

di sposal

[ 000318] Activation of peristaltic punp 70 results in
irrigation fluid being punped along an irrigation fluid
comuni cation path 182 from water bottle 1500, through tube

1540, through aperture 970, furrow 966 and irrigation channel
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1076 and fitting 954, irrigation line 51 and into the
applicator 52 for application at the surgical site.

[ 000319] A user can elect to collect a tissue sanple such as
a polyp using cassette 800. Cassette 800 is selected for a
node of operation by the novenent of certain pinch valves by
actuators 80. The operator uses control panel 196 to select
the node of operation. In the case when the operator selects
the tissue collection node, pinch valves 872 and 890 are
closed and pinch valves 884 and 878 are opened.

[ 000320] Mobile unit 30 is re-actuated by re-activating the
suction punp 58 and peristaltic punp 70. Wen the system is
in this operational node, a waste stream along with an
entrained tissue sanple is drawmm along a suction fluid
communi cation path 184 from the surgical site into the
applicator 52, through the suction line 50 and into fitting
949. This waste stream includes liquid and solid waste and a
tissue sanmple 398 to which the suction applicator 52 is
applied as well as air adjacent the applicator 52.

[ 000321] From fitting 949, the waste stream travels through
furrow 976 and suction tube 1076, furrow 980 and suction tube
1080, through aperture 974, cavity 1230, screen 1234, bore
1246, aperture 1250, aperture 975 into furrow 981 and suction
tube 1081, furrow 976 and suction tube 1076 and through
fitting 944 into conduit 59. From conduit 59, the waste
stream flows into the associated canister 36 or 38. Ti ssue
sanple 398 is trapped by the screen 1234 within tissue filter
1200. This nmode of operation is referred to as the tissue

coll ection mnode because the suction fluid conmrunication path

184 travels through tissue filter 1200. It is noted that in
order to collect sanples in the tissue collection node, it is
not required to disconnect or re-connect the suction line 50.
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[ 000322] A user can elect to collect a tissue sanple
extracted with an instrunent using cassette 800 and tissue
trap 1198. Cassette 800 is placed in an extracted tissue
capture node by novenent of selected pinch valves by
actuators 80. The operator uses control panel 196 to place
the cassette in this npde. In the extracted tissue capture
node, pinch valves 872 and 878 are closed and pinch valves
884 and 890 are opened. Cap 1090 is removed from fitting
958 .

[ 000323] VWhen the system is in the extracted tissue capture
node, a waste stream is drawn along a suction fluid

comuni cation path 184 from fitting 958 into instruments
rinsing chanmber 1050. A user mmy place tissue sample 398
held by an instrument (not shown) through fitting 958 into
instrunents rinsing chanber 1050. The tissue sanple is
viewed within instruments rinsing chanber 1050 through
transparent angled face 844.

[ 000324] The operator uses control panel 196 to regulate the
supply of irrigation fluid. Irrigation fluid is supplied to
instrunents rinsing chanber 1050 by the opening of pinch
valve 866 by one of actuators 80. Pressurized irrigation
fluid flows from irrigation channel 1076 through irrigation
tubes 1072 and 1065 into instruments rinsing chanber 1050
allowing rinsing of tissue sanples placed into instruments
rinsing chanmber 1050.

[ 000325] From fitting 949, the tissue sanple, and waste
stream travels through furrow 978 and suction tube 1078,
through aperture 974, cavity 1230, screen 1234, bore 1246,
aperture 1250, aperture 975 into furrow 981 and suction tube
1081, furrow 976 and suction tube 1076 and through fitting
944 into conduit 59. From conduit 59, the waste stream flows

into the associated canister 36 or 38. Ti ssue sanple 398 is
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trapped by the screen 1234 within tissue filter 1200. Thi s
node of operation is referred to as the forceps sanple
col l ection node because the suction fluid conmmunication path
184 travels through instrunments rinsing chanber 1050 and
tissue filter 1200.

[ 000326] In order to renbve the tissue trap 1198, the
operator first uses control panel 196 to return the node of
operation of nobile unit 30 to the bypass node. Thi s causes
the suction comunication path to be renoved from tissue trap
1198. Tissue filter 1200 and specinen container 1400 are
renoved from cassette 800 by pulling tissue filter 1200 and
speci men container 1400 horizontally away from cassette 800
causing specinen container 1400 to slide out along rails 982.
Anot her tissue filter 1200 and specinmen container 1400 are
inserted to collect another tissue sanple by pushing tissue
filter 1200 and specinmen container 1400 horizontally into
cavity 985 along rails 982. Tissue trap 1198 is inserted and
renoved from cassette 800 as a single unit.

[ 000327] During this process of renobving one tissue

trap 1198 from the cassette 800 and attaching a new

trap 1198, there is no need to turn off the suction punp 58.
In other words, the new tissue traps 1198 can be attached to
the cassette 800 w thout disrupting the suction draw applied
to the suction applicator.

[ 000328] In order to collect another tissue sanple, the
operator wuses control panel 196 to return the node of
operation of nobile unit 30 to the tissue sanple collection
node .

[ 000329] A user places cap 1450 over tissue filter 1200.
Wien cap 1450 is rotated relative to specinen container 1400,
the inner surface of cap top panel 1452 contacts the top

panel 1204 of tissue filter 1200. Threads 1422 and 1460
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cause the rotation of cap 1450 to force tissue filter 1200 to
nmove downwardly into conpartment 1408. Wal |l 1462 causes
prongs or tangs 1258 to flex inwardly and slide along

speci nen contai ner panel 1406 until the bottom edge of panel
1206 abuts step 1426. As tissue filter 1200 nmoves downwardly
into conpartment 1408, pointed tip 1437 nounted to bottom
panel 1404 punctures foil or plastic seal 1236 releasing
preservative solution 389 (FIG 17) to cover tissue sanple
398 .

[ 000330] Once the nedical/surgical procedure is conpleted,
and use of the nobile wunit 30 is no longer required, suction
line 50 and irrigation line 51 are disconnected from fittings
949 and 958, respectively. Flexible tab 838 is manually
depressed and cassette 800 is manually renoved by pulling
cassette 800 from receptacle 702. Cassette 800 is then

di sposed of as nedical waste.

[ 000331] After use, the nobile unit 30 is coupled to a
docker (not illustrated and not part of this invention.)

Waste material in the canister 36 or 38 is flowed through the
docker to a treatnment facility.

[ 000332] It should |ikewise be recognized that in versions

of the invention, the plastic from which the tissue filter
1200 and specinmen container 1400 are formed from are at | east
partially transparent. This provides nmedical personnel wth a
quick means to verify that the tissue sanple has been

col | ect ed. Further cassette 800 is formed from materials

that are at least partially transparent. Thi s provides

medi cal personnel with a quick neans to verify that the
cassette has not been previously used and does not contain

previously collected waste.
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[ 000333] The present invention allows for a suction fluid
communi cation path to be selectively routed into and out of a

ti ssue sanple container.

V. Fourth Enbodi nent

A. Receptacle
[ 000334] Figures 35-42 illustrate an alternative cassette
1700 for use with the alternative nmanifold receptacle 1699
that may be part of collection system 30 of FIG 1A Minifold
receptacle 1699, sonetines referred to as a manifold
receiver, is disclosed in detail in the incorporated by
reference U S. Pat. No. 7,615, 037.
[ 000335] Wth specific reference to FIGS. 35 and 36,
mani fold receptacle 1699 conprises three primary static
components. A housing 1602 that receives the proximl end of
the cassette 1700. A receiver adaptor 1604 that holds the
mani fold receptacle housing 1602 to the associated canister
cap 40 (FIG 1A) . Adaptor 1604 also includes a conduit 59
that functions as the flow path from the manifold housing
1602 into the associated canister 36. A lock ring 1606 is
attached to the distal front end of manifold housing 1602.
Lock ring 1066 is forned with geonetric features to ensure
that, when a cassette 1700 is fitted in receptacle 1699, the
cassette 1700 is properly aligned.
[ 000336] Housing 1602 is formed to define co-axial passages
or bores 1610 and 1612 that extend through housing 1602. At
the distal end, a spring |oaded door 1634 is mounted to
housing 1602 that can selectively be opened by the insertion
of cassette 1700 and closed by the rempval of cassette 1700.
[ 000337] Conduit 59, the conduit that provides a fluid
comuni cation path from the housing 1602 to the associated

cani ster 36, is elbow shaped, so as to have a bend between 80
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and 90 degrees. The distal end of conduit 59 extends into
cassette 1700.

[ 000338] Lock ring 1606, is generally ring shaped and has a
centrally |located through opening 1615. A nunber of bores
1616 extend longitudinally through the ring. Bores 1616
receive fasteners used to hold the lock ring 1606 to the

mani fold housing 1602. The lock ring 1606 is further fornmed
to define a pair of slots 1618 (located behind cassette 1700
in FIG 35 and 1620. Slots 1618 and 1620 are contiguous wth
t hrough opening 1615 and extend radially outwardly from
opening 1615 to the proximal end of the lock ring 1606.

Slots 1618 and 1620 are dianetrically opposed and have
different arcuate profiles. Slot 1618 subtends an arc that is
greater than the arc subtended by slot 1620.

[ 000339] Both of slots 1618 and 1620 extend the length of
the lock ring 1606. At the proximal end, lock ring 1606 is
further formed to have a pair of grooves 1622. Each groove is
arcuately shaped and is formed in the inner portion of the
lock ring. Each groove 1622 is also contiguous wth one of
slots 1618 or 1620. G ooves 1622 are generally diametrically
opposed to each other. OsMng to the abutnment of the proximal
end of the lock ring 1606 against the distally directed face
of the housing 1602, grooves 1622 function as slots through
which tabs integral with the cassette 1700 travel as will be
described later in nore detail.

[ 000340] A valve disk 1632 normally covers the opening into
conduit 59. A spring |oaded door 1634 extends over the distal
end opening into the bore 1610 of housing 1602 when a
cassette 1700 is not inserted.

[ 000341] Mani fold receptacle 1699 is constructed so that,
when the valve disk 1632 is in a specific rotational position

within the housing 1602, the valve disk 1632 covers the
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opening into conduit 59. Valve disk 1632 is rotatable to

align bore 1638 with the conduit 59.

B. Cassette
[ 000342] Wth additional reference now to FIGS. 37-39, the
maj or conponents of cassette 1700 are shown. Cassette 1700
conmprises a housing 1701 having a proximal shell 1750 with a
distal attached cap 1702. Shell 1750 is open ended with cap
1702 covering the open end. Shell 1750 and cap 1702 can be
formed from a suitable material such as injection nolded
plastic. Internal to cassette 1700 and housing 1701 is a
chanber or void space 1704 (FIG 38B)
[ 000343] Turning to FIGS. 41A-E, shell 1750 has a generally
cylindrical shape. The shell 1750 is forned to have a
circular proximal end or base 1752 from which a tubular
shaped side wall 1754 upwardly extends. A lip 1756 extends
circunf erentially around the open top end of side wall 1754,
Lip 1756 projects radially outwardly. Two fingers 1761 and
1762 and a tab 1763 extend distally upward from the top of
side wall 1754. Each finger 1761 and 1762 has an arcuate
cross sectional profile. Finger 1761 subtends a relatively
large arc. Finger 1762 subtends a relatively short arc.
[ 000344] An opening 1770 is fornmed in the shell base 1752.
The opening is dinmensioned to receive a boss integral wth
valve disk 1632. The shell is formed so that opening 1770 is
centered along an axis that is off center to the |ongitudinal
axis of the shell 1750. A circular lip 1772 extends
downwardly from the shell base 1752 around opening 1770. Lip
1772 is spaced radially away from the annular section of the
shell base 1752 that defines the outer perinmeter of opening
1770 .
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[ 000345] A drip stop 1774 is fitted in manifold opening

1770. Drip stop 1774 is formed from a conpressible,

el astoneric material such as polyisoprene rubber. Drip stop
1774 has a pair of lips 1775 with a slit or slot 1790

t herebetween. Slot 1790 allows conduit 59 to slide through
drip stop 1774 into chanmber 1704 forming part of a suction
fluid comunication path. When cassette 1700 is removed from
receptacle 1699, drip stop 1774 blocks the flow of any
material out from opening 1770.

[ 000346] FIGS. 40A-E show details of cassette cap 1702. Cap
1702 is forned from a single piece of polypropylene or
simlar plastic. Cap 1702 has ends 1705 and 1706 and a
cylindrical tube shaped skirt 1707. Cap 1702 is sized to
allow the housing 1701 to be disposed in and rotated into
receptacle 1699. At the proximal end 1705 of the skirt 1707,
two tabs 1708 and 1709 project radially outwardly. Tabs 1708
and 1709 are dianetrically opposed from each other. The tabs
subtend different arcs. Tab 1708 subtends a relatively |arge
arc; this tab is designed to slip fit into manifold

receptacle lock ring slot 1618. Tab 1709 subtends a shorter
arc; this tab is designed to slip fit into manifold

receptacle lock ring slot 1620.

[000347] Cap skirt 1707 is fornmed to have an inwardly
tapered rim 1710 at end 1705. Adjacent to rim 1710, skirt
1707 has an outwardly extending step 1712 that extends
circunferential around the interior of the skirt. Cap 1702 is
di nensioned so that the inner dianeter of skirt 1707 above
step 1712 is less than the outer dianeter of shell lip 1756
by approximately 0.5 mm Wen cassette 1700 is assenbled,
shell 1750 is inserted into cap 1702 such that lip 1756 is
conpressed and then seated on step 1712. The conpression of

the inner surface of the cap skirt 1707 around the lip 1756
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substantially elimnates 1oss of suction between the cap and
the skirt.

[ 000348] A nunber of ribs extend inwardly from the inner
surface of the skirt 1707 and are |ocated above step 1712.
There are two pairs of adjacent ribs 1713 and another pair of
adj acent ribs 1714. Ribs 1713 are arcuately spaced apart
from each other a sufficient distance from each other to
allow shell fingers 1761 to be slip fitted therebetween.

Ribs 1714 are spaced apart a sufficient distance so that tab
1763 and not fingers 1761 can be slip fitted therebetween.
Shell fingers 1761 and tab 1763 and rib pairs 1713 and 1714
thus facilitate the proper alignnent of cassette shell 1750
and cassette cap 1702 when these conponents are assenbled

t oget her

[ 000349] A half barrel 1716 extends distally from the | ower
half of skirt 1707 and a rectangular shaped housing or box
1718 extends distally from the upper half of skirt 1707. A
sem -circular face 1719 extends over the top end of skirt
1707 and another semi-circular face 1720 extends over the top
end of barrel 1716. Face 1720 is forned so as to have a
center-located bore 1721 and a fitting 1734 located toward
the bottom of face 1720. Fitting 1734 has a through

bore 1722 is in fluid conmunication wth chanmber 1704. A
planar wall 1724 (best seen in FIG 38B) extends between face
1719 and face 1720. A circular aperture 1725 (FIG 38B)
extends through wall 1724 adjacent to face 1720.

[ 000350] Housing or box 1718 defines a rectangular shaped
sleeve 1726 that defines a closed end bore 1727. The base of
the sleeve 126 is defined by wall 1724. An opening 1729 is
formed in the face of end cap 1706 where the bore defining

sl eeve 1726 extends inwardly from the cap. An inlet

fitting 1734 extends from the top of housing 1718. The
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bore 1728 of fitting 1738 is in fluid conmunication wth bore
1727. Specifically, bore 1728 opens into an interior
surface of sleeve 1726 that is opposite the surface of

wal | 1724. A semi-circular rim 1730 extends radially
outward from housing 1718. Rim 1730 is coplanar and
contiguous with the planar face of cap end 1706.

[ 000351] Fittings 1732 and 1734 are sized to receive a
suction |ine 50.

[ 000352] A generally U shaped half flange 1736 extends away
from the end of barrel 1716. A post 1738 extends
perpendicularly away from the top of box 1718 and slightly
spaced from rim 1730 and fitting 1734.

[ 000353] Wth reference to FIGS. 37A and 37B, renovable caps
1740 are provided for fittings 1732 and 1734. A renovabl e
cover 1741 is provided to cover opening 1729 of sleeve 1726.
Cover 1741 has a handle 1742 that can be grasped by a user
and a portion that fits into sleeve 1726. Each fitting cap
1740 and cover 1741 is integrally attached to cassette cap
1702 by a tether 1744 with several arnms 1746. Arns 1746 are
anchored to post 1738.

[ 000354] Cassette 1700 includes a flapper valve unit 1800,
now described by reference to FIGS. 38B, 38C and 38D. Flapper
valve wunit 1800 is formed from a single piece of
compressible, flexible material such as polyisoprene or other
el astomeric material. Flapper valve unit 1800 has a disk
shaped hub 1802. Hub 1802 is fornmed with a center through
hol e 1804.

[ 000355] The flapper valve unit 1800 is nounted to face 1720
of cassette cap 1702. A post 1806 is inserted through hole
1804 and into bore 1721 of face 1720. The post 1806 is heat
staked to face 1720 thereby holding flapper valve unit 1800

to cassette cap 1702.
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[ 000356] The flapper unit hub 1802 also has a nunber of
annular ribs 1810 and 1812. One rib 1810 extends outwardly
from the opposed distally and proximally directed faces of
hub 1802. One rib 1812 also extends outwardly from each of
the opposed faces of hub 1802. R bs 1810 are |ocated proximal
to hub through hole 1804. Ribs 1812 surround ribs 1810. Each
rib 1810 and 1812 has an inwardly angled cross sectional
profile. Thus, each rib 1810 and 1812 extends outwardly from
the hub face and is angled so as to be directed to the

 ongi tudi nal axis through hub hole 1804.

[ 000357] FI apper valves 1814 are pivotally connected to and
extend from hub 1802. Each flapper valve 1814 covers a
separate one of the fitting ports 1722 and aperture 1725. A
hi nge 1816, also an integral part of the flapper valve unit
1800, pivotally connects each flapper valve 1814 to the hub
1802. Hinges 1816 are formed out of sections of the material
from which the valve is formed and have a thinner cross
sectional thickness than the adjacent hub 1802 and fl apper
val ve 1800. It should be appreciated that the valve 1814
that covers port 1722 is normally generally planar to

hub 1802. The valve 1814 that covers aperture 1725 is at an
angle, here a right angle, to hub 1802.

[ 000358] Each flapper valve 1814 is generally disk shaped.
Each flapper valve 1814 is dinensioned to cover both the
associated port 1722 and aperture 1725 and to abut over the
area that surrounds the ports. Cenerally each flapper valve
1814 has a dianeter that is approximately 4 mm greater than
the inner dianeter of the associated port 1722 and aperture
1725. Thus one flapper valve 1814 abuts face 1720 and the
ot her flapper valve 1814 abuts the bottom of wall 1724,

FI apper values 1814 act as one way valves allowing fluid flow

from port 1722 and aperture 1725 into chanmber 1704 and
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preventing fluid flow from chanber 1704 into port 1722 and
aperture 1725.
[ 000359] Wth reference to FIGS. 39A, 39B, 42A-42E and 43,

details of tissue trap 1850 are illustrated. Ti ssue trap
1850 is generally rectangular in shape. O her shapes such as
round, oval or square can be utilized. Tissue trap 1850 can

be forned from any suitable material such as |ow duroneter
plastic or thernoplastic el astomner. Tissue trap 1850
conprises a holder 1852 and a catch tray 1880. Hol der 1852
is defined by four panels including parallel and spaced apart
generally vertically oriented side beanms 1854 and 1856 and
parallel and spaced apart generally vertically oriented front
and rear beans 1858 and 1860. Si de beans 1854 and 1856 have
a curving lowered top edge 1857 toward the center of beans.

A circular flange 1862 extends peripherally outward from the
front beam 1858 and has a flat section or edge 1863 on a

| ower portion. Hol der 1852 defines a hollow slot 1864

t her et hr ough. Hol der 1852 and catch tray 1880 can both be
formed from injection nolded plastic. In an enbodinent, the
plastic can be transparent such that a user may view the
contents of tissue trap 1850.

[ 000360] A circular Oring 1866 abuts the proximal face of
flange 1862. Oring 1866 provides a seal between flange 1862
and cap end 1706 when tissue trap 1850 is inserted into bore
1727. In one enbodinment, Oring 1866 can be omtted. In
this enbodinent, a seal is forned directly between flange
1862 and cap end 1706.

[ 000361] Hol der 1852 includes a pair of parallel juxtaposed
rails 1868 that extend perpendicularly inward from the bottom
interior surface of side panels 1854 and 1856 into slot 1864.
[ 000362] A filter or catch tray 1880 is renovably coupled to
tissue trap 1850. Catch tray 1880 is generally rectangul ar
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in shape and is defined by four walls and a bottom nesh.
Catch tray 1880 includes parallel and spaced apart generally
vertically oriented side walls 1882 and 1884 and parallel and
spaced apart generally vertically oriented front and rear
wal s 1886 and 1888. A bottom nesh or screen 1890 is mounted
to the bottom of walls 1882-1888. Walls 1882-1888 and screen
1890 form an open ended shell (not identified) that defines a
cavity 1894, Mesh 1890 contains holes such that a fluid
passes through nesh 1890. A lip 1892 extends peripherally
outward from top of walls 1882-1888.

[ 000363] Filter or catch tray 1880 can be inserted into and
renmoved from hol der 1852. Filter or catch tray 1880 is
placed into holder 1852 by inserting catch tray 1880 into
slot 1864 and pressing on catch tray 1880 until the bottom of
wal s 1882-1888 abut rails 1868 and lip 1892 rests on the top
of walls 1882-1888. Filter or catch tray 1880 is renoved
from holder 1852 by lifting catch tray 1880 out from sl ot
1864 .

[ 000364] An identification device 1896 is attached to rear
panel 1860 of tissue trap 1850. Identification device 1896
can be any suitable identification device such as a radio
frequency identification (RFID) tag or device, a bar code, a
magnet or other device. The presence of identification
device 1896 can be sensed by a sensor 1897 (FIG 36) that is
mounted in receptacle 1699. In one enbodi nent, sensor 1897
can be a hall-effect sensor. Sensor 1897 is used to detect
the insertion of a tissue trap 1850 into cassette 1700 and to
turn on light 1898 (FIG 36) such that the interior of tissue
trap 1850 is illum nated.

[ 000365] An alternative version or enbodinent of a tissue
trap 1900 is shown in FIGS. 44 and 45A-45E. Tissue trap 1900

is a single unitary piece. Tissue trap 1900 is generally
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rectangul ar in shape. O her shapes such as round, oval or
square can be utilized. Tissue trap 1900 can be formed from
any suitable material such as |ow duroneter plastic or

t hermopl astic el astoner. Tissue trap 1900 is defined by four
panels including parallel and spaced apart generally
vertically oriented side panels 1902 and 1904 and parallel
and spaced apart generally vertically oriented front and rear
panels 1906 and 1908. A circular flange 1910 extends
peripherally outward from the front panel 1906 and has a flat
section or edge 1912 on a |ower portion. In the enbodi ment
of tissue trap 1900 the use of an Oring is omtted. A
screen 1914 is mounted to the bottom of panels 1902-1908 and
fornms the bottom of tissue trap 1900. Screen 1914 contains
holes such that a fluid may pass through screen 1914. Panel s
1902- 1908 and screen 1914 define a cavity 1916. An
identification device 1896 is attached to rear panel 1908 of
tissue trap 1900.

[ 000366] In these versions of the invention flange 1910
serves as the cap that covers the opening 1727 in the

mani f ol d. In these versions of the invention when there is
no need to collect a specinen, a cap, essentially flange 1910
wi thout the attached screen 1914 is seated in the outlet

openi ng. Fluid then flows from the outlet opening through
space 1727 without any filtering or collection of entrained
tissue. VWhen there is a point in the procedure in which it
is useful to collect a specinmen, the tissue trap 1900 is
inserted in the void space. The tissue entrained in the

waste stream is captured by screen 1914.

C. Operation of the fourth enbodi nment
[ 000367] Referring to FIGS. 1A-C, 35-38 and 43, nobile unit

30 (FIG 1A) is prepared for use by a user inserting the
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cassette 1700 into the conplenentary receptacle 1699
associated with the canister 36. A user grasps the cap 1702
and inserts the cassette 1700 into the receptacle 1699 so
that shell base 1752 opens door 1634 and slides into chanber
1610. Shell base is directed to the valve disk 1632. For
mobile unit 30 to function, valve disk boss 1636 nmust seat in
shell opening 1770. Lock ring slots 1618 and 1620 and

mani fold tabs 1708 and 1709 cooperate to ensure this
alignnment of the cassette 1700 to the valve disk 1632.
Specifically, these conponents are positioned so positioning
of manifold tab 1608 in slot 1618 results in the cassette
1700 being rotationally positioned so that shell opening 1770
is aligned with valve disk boss 1636. After the cassette is
so positioned, continued insertion of cassette 1700 into
receptacle 1699 results in shell base 1752 fitting over the
val ve disk boss 1636.

[ 000368] Cassette 1700 is then rotated causing the like
rotation of the valve disk boss 1636 and the valve disk 1632.
This rotation places valve bore 1638 in registration with the
distal end opening into conduit 59 allowing fluid

conmuni cati on between chanber 1704 and conduit 59.

[ 000369] Initially when the cassette is seated in the
receptacle 1699 the distal end of the cassette shell seats
over valve boss 1636. More particularly, the boss 1636
extends into shell opening 1770. Drip stop 1774 forns a
fluid tight barrier between the boss 1636 and the surrounding
section of shell base 1750 that defines opening 1770.

[ 000370] Two suction lines can be attached to cassette 1700.
If there is need to draw suction and not collect tissues from
the fluid stream the suction line through which this stream
is flowed is attached to fitting 1732. This may be the
fitting to which the suction tube enployed drawn by the
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anest hesi ol ogi st is attached. The suction line from which it
may desirable to collect a section of tissue is attached to
fitting 1732. It should be appreciated that if a suction
line is not attached to one of the fittings 1732 or 1734 the
cap is left in place over the fitting. The cap thus prevents
the unnecessary |oss of suction through the fitting.

[ 000371] Mobile unit 30 is actuated by activating the
suction punp 58. This suction is sufficient to flex both
flapper valves 1814 into their open states. Should a suction
line be attached to fitting 1732, a fluid stream is drawn
through this suction line into cassette chanber 1704. From
chamber 1704 this fluid stream flows through conduit 59 into
the associated canister.

[ 000372] The suction drawn by punp 58 also causes a fluid
stream to be drawn through the suction line attached to
fitting 1734. The flange 1862 of trap 1850 serves as the cap
that is renovably fitted over housing opening 1729. When
flange 1862 is in position, Ovring 1866 prevents the |oss of
suction at the outer interface between the front end of the
cassette and trap flange 1862. Wien there is no interest in
collecting material entrained in this stream a filter 1880
is not disposed in trap holder 1852. The fluid stream flows
unfiltered through the cassette and out through conduit 59.

[ 000373] Alternatively, when cassette is operated in this
bypass node, trap 1850 is not even fitted to the cassette.
Cover 1741 is fitted over cassette opening 1729. The

cover 1741 may include a layer of elastoneric material. Thi s
el astomeric layer functions as a seal that prevents the I|oss
of suction at the interface between the cassette and the
cover .

[ 000374] A user can collect a tissue sanple such as a polyp

usi ng cassette 1700. If the cover 1741 is in place, the
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cover is renoved by grasping handle 1742 and manually pulling
on cover 1741. Tissue trap 1850 including catch tray 1880 is
inserted into sleeve 1726. A user grasps flange 1862 and
position proximl panel 1860 through opening 1729 into sleeve
1726 and bore 1727. Tissue trap 1850 slides into sleeve 1726
until Oring 1866 abuts cap end 1706. Oring 1866 provides a
suction seal between flange 1862 and cap end 1706. Thi s node
of operation is called the tissue sanple collection node
because the suction fluid communication path is through
tissue trap 1850.

[ 000375] Al ternatively, if the cover is not in place, the
filterless trap is sinply withdrawmn from the cassette. A
filter 1880 is seated in the trap holder 1852. The trap is
then reseated in sleeve 1726.

[ 000376] It should be appreciated that this process of
inserting a trap with filter in the cassette interrupts the
suction drawn at the head of the suction applicator. Thi s
interruption of suction serves to substantially elimnate the
likelihood that the tissue the practitioner is interested in
collecting is inadvertently drawn through the cassette and
into the waste collection canister.

[ 000377] VWhen tissue trap 1850 is seated in sleeve 1726,
sensor 1897 detects the presence of tissue trap 1850 and
recogni zes identification device 1896. Sensor 1897 is in
comruni cation wth controller 192 (FIG [IB). Controller 192
can turn on light 1898 such that the interior of tissue trap
1850 is illum nated.

[ 000378] In the tissue sanple collection node, the waste
stream is drawn along a suction fluid comunication path 184
from the surgical site into the applicator 52, through the
suction line 50B and into fitting 1734. This waste stream

can include a tissue sanple 398 entrained in the suction
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applicator 52 as a result of suction draw through the
applicator. From fitting 1734, the waste stream travels
through port 1728, cavity 1894, bottom mesh 1890, aperture
1725, flapper valve 1814, chanber 1704 and into conduit 59.
From conduit 59, the waste stream flows into canister 36.

[ 000379] The tissue sanple 398 is trapped by bottom nesh
1890 of catch tray 1880 within tissue trap 1850. Thi s node
of operation is referred to as the tissue collection node

because the suction fluid comunication path 184 travels

through tissue trap 1850. It is noted that in order to
collect sanples in the tissue collection nobde, it is not
required to disconnect or re-connect the suction |ine 50B.

[ 000380] The plastic from which the cap 1702 and tissue trap
1850 is formed from is at least partially transparent

allowing a user to view the tissue sanple 398 within cavity
1894. The tissue sanple 398 is illunmnated wthin tissue
trap 1850 by light source 1898.

[ 000381] Tissue trap 1850 is renmoved from sleeve 1726 by a
user manually pulling on flange 1862 in a direction parallel
to the horizontal axis of cassette 1700. After tissue trap
1850 is renoved from sleeve 1726, catch tray 1880 containing
tissue sanple 398 is removed from hol der 1852. A user grasps
and lifts lip 1892 of catch tray 1880 at |owered edge 1857 of
hol der 1852 separating catch tray 1880 from hol der 1852.

[ 000382] Wth additional reference to FIG 14, after
renoving tissue catch tray 1880, the user places catch tray
1880 into specinmen container 380 (FIG 14) where it is
subnmerged into preservative solution 389 thereby covering

ti ssue sanple 398. The user places cap 390 over specinen
cont ai ner  380. Cap retainer 392 aligns threads 391 and 387.
As cap 390 is rotated onto specinmen container 380, tabs 394

break separating cap 390 from cap retainer 392. A user can
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then pull on arm 395 to renove cap retainer 392 from specinmen
cont ai ner 380. The specinmen container 380 is sent to a

pat hol ogy |ab for analysis. Door 1741 can then be repl aced
over opening 1729 of sleeve 1726 to prevent any |oss of
suction .

[ 000383] It should be appreciated that this process of
removing the tissue trap 1850 again interrupts the suction
draw at the head of the suction applicator. This gives the
practitioner the opportunity to briefly exam ne the trapped
tissue to ensure that the whole of the sample the
practitioner wanted to collect was in fact collected. If the
practitioner decides additional collection of this sanple is
necessary, the practitioner can either reseat the present
filter or fit a new filter to the cassette.

[ 000384] If at a later tine during the procedure, the
practitioner believes it useful to collect another tissue
sanpl e, another catch tray 1880 can be inserted into holder
1852 and the tissue trap 1850 can be re-inserted into sleeve
1726 and bore 1727 in order to collect another tissue sanple.
Multiple tissue sanples may be collected using nultiple
screens 1880. Multiple tissue sanples can be collected

wi t hout disconnection or re-connection of the suction Iline
50B during the procedure.

[ 000385] Once the nedical/surgical procedure is conpleted,
and use of the nobile unit 30 is no longer required, suction
lines 50A and 50B may be disconnected from fittings 1732 and
1734, respectively. Caps 1740 are then replaced on fittings
1732 and 1734, respectively and door 1741 is replaced over
opening 1729. Cassette 1700 is then renoved from receptacle
1699. Cassette 1700 is rotated so that tabs 1708 and 1709
align in slots 1618 and 1620, respectively. As a consequence

of having to rotate the cassette 1700, the valve disk 1632

85



WO 2013/090579 PCT/US2012/069516

undergoes a like rotation. The rotation of the valve disk
1632 reorients the disk so the disk again covers the open end
of the receiver adapter conduit 59.

[ 000386] Once cassette 1700 is properly positioned, the
cassette is manually wthdrawn from the receptacle 1699
closing door 1634. After drip stop 1774 passes over the
distal end of the valve disk boss 1632, the opposed sections
of the drip stop that define slot 1790 cone together so as
recl ose opening 1770. The closing of the opening 1770
substantially elimnates |eakage of waste material renaining
in the cassette. Cassette 1700 and hol der 1852 are disposed
of as nedical waste.

[ 000387] After use, the nobile unit 30 is coupled to a
docker (not illustrated and not part of this invention.)
Waste material in the canister 36 is flowed through the
docker to a treatnent facility.

[ 000388] It should likewi se be recognized that in versions
of the invention, the plastic from which the cassette 1700
and tissue trap 1850 are fornmed from are at least partially
transparent. This provides nedical personnel wth a quick
means to verify that the tissue sanple has been collected.
In addition, this provides nedical personnel wth a quick
means to verify that the cassette has not been previously
used and does not contain previously collected waste.

[ 000389] Because cassette 1700 is angled slightly or
inclined upward when seated in receptacle 1699, tissue trap
1850 is also angled slightly upward. Any liquid waste
adhering to tissue trap 1850 when it is renoved wll flow
into sleeve 1726 preventing the waste from leaking into the
surgi cal environment.

[ 000390] The angled orientation of cassette 1700 ensures

that, when the nobile unit 30 is in operation, the proxinmal
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shell base opening 1770 is, in a gravity orientation, below
inlet ports 1722 and 1728. This makes it unlikely that waste
in the cassette can flow upstream towards ports 1722, 1728 or
tissue trap 1850.

[ 000391] Fl apper valve unit 1800 also stops the |eakage of
any waste from the cassette 1700 into suction |ines 50A and
50B. I ndi vi dual flapper valves 1814 nornally cover the port
1722 and aperture 1725, when suction punp 58 is actuated, and
a fitting cap 1740 is renmoved, the suction drawn by the punp
is sufficient to generate a pressure head that flexes the

fl apper valve 1814 to an open position. The waste stream is
thus able to flow into the cassette chanber 1704. Wuen the
punp is deactivated, hinge 1816 has sufficient resilient
force to return the flapper valve 1814 against the adjacent
face or wall to a closed position.

[ 000392] A tissue sanple can be collected in a simlar

manner using tissue trap 1900 as was described using tissue
trap 1850. Because tissue trap 1900 is a single unitary

pi ece and does not have a separate screen, after a tissue
sanple is collected with tissue trap 1900 and tissue trap
1900 is renoved from sleeve 1726, the entire tissue trap 1900
would be placed into a preservative container 380. In order
to collect an additional tissue sanple, another unused tissue

trap 1900 would be inserted into sleeve 1726.

VI . Fifth Enbodi nent

A. Cassette
[ 000393] Turning now to FIGS. 46-48, another enbodinent of a
cassette 2000 is illustrated. Cassette 2000 is used in
association with the receptacle 1699 of FIGS. 35 and 36.
Cassette 2000 shares sone comon components and features wth

cassette 1700. The shell 1750 and tissue traps 1850 and 1900
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of cassette 2000 are the sane as previously described in
cassette 1700. The interior features of cap 2002 are the
sane as previously described for cap 1702. However, housing
or box 2018 is renovable from cap 2002. Housing or box 2018
of cassette 2000 is nolded separately from the rest of cap
2002. The housing or box 1718 of cap 1702 is a single
unitary piece.

[ 000394] Cassette 2000 conprises a housing 2001 having a
proximal shell 1750 with a distal attached cap 2002 and a
removabl e sanple housing or box 2018. Cap 2002 and sanple
housing 2018 can be fornmed from a suitable material such as
injection nolded plastic.

[ 000395] Cap 2002 has the same ends 1705 and 1706 and skirt
as cap 1702. Cap 2002 is sized to allow the housing 1701 to
be disposed in and rotated into receptacle 1699. At the
proximal end 1705 of the skirt 1707, two tabs 1708 and 1709
project radial outwardly (only tab 1708 is shown in FIG 47)
Tab 1708 is designed to slip fit into manifold receptacle
lock ring slot 1618. Tab 1709 is designed to slip fit into
mani fold receptacle lock ring slot 1620.

[ 000396] A half barrel 1716 extends distally from the | ower
hal f of skirt 1707. A sem -circular face 1719 extends over
the proximal end of skirt 1707 and another sem -circular face
1720 extends over the proximal end of barrel 1716. A planar
wal | 1724 extends between face 1719 and face 1720. A pair of
parallel dianmetrically opposed spaced apart L-shaped rails
2004 extends perpendicular wupward from wall 1724. An
elongated slot 2006 is |located along the length of each of
rails 2004. A circular aperture 1725 extends through wall
1724 between the center of rails 2004 and spaced from face
1720 .
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[ 000397] A generally Ushaped half flange 1736 extends in a
distal direction away from face 1720. The fitting 1732
integral with cassette 1700 is integral wth cassette 2000.
As with cassette 1700, this fitting 1732 functions as fitting
to which a fluid stream from which there is no need to
collect tissue can be drawn through cassette 2000.

[ 000398] Wth additional reference to FIGS. 49A-49E,
renovabl e housing or box 2018 is generally rectangular in
shape and conprises five sides or walls including parallel
and spaced apart generally horizontally oriented top and
bottom walls 2040 and 2042; parallel and spaced apart
generally wvertically oriented side walls 2044 and 2046; and a
generally wvertically oriented back wall 2048 that is
perpendicular to walls 2044 and 2046. Housi ng 2018 has ends
2036 and 2038. A sem -circular flange 2050 extends radially
outward from walls 2040-2046 at end 2036. An el ongat ed
raised spline 2054 extends perpendicularly away from and
along the length of each of side walls 2044 and 2046 at the
bottom of side walls 2044 and 2046. Splines 2054 slide into
and mate with slots 2006 of rails 2004 when sanple housing
2018 is mounted to cap 2002.

[ 000399] An elongated rectangular shaped internal sleeve
2026 having a bore 2027 is defined in housing 2018 by walls
2040- 2046. An opening 2030 is defined where sleeve 2026
term nates at flange 2050. An aperture 2052 extends through
bottom wall 2042.

[ 000400] A fitting 1734 extends perpendicularly away from
top wall 2040. Fitting 1734 is in the form of a hollow tube.
Fitting 1734 is sized to receive suction line 50B (FIG 36)
A port 1728 is defined through fitting 1734 and is in fluid

communi cation wth bore 2027.
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[ 000401] A post 1738 extends perpendicularly away from top
wal | 2040 slightly spaced from flange 2050 and fitting 1734.
Removabl e caps 1740 are provided for fittings 1732 and 1734.
A renovable cover 1741 is provided to cover opening 2030 of
sl eeve 2026. Cover 1741 has a handle 1742 that can be
grasped by a user and a portion that fits into sleeve 1726.
Each fitting cap 1740 and cover 1741 is integrally attached
to sanple housing 2018 by a tether 1744 with several arns
1746. Arms 1746 are anchored to post 1738.

[ 000402] Sanmpl e housing 2018 is attachable to cap 2002. A
user would grasp housing 2018 and align splines 2054 with
slots 2006 of rails 2004. Housing 2018 is noved in a
proximal direction towards face 1719. Splines 2054 slide
along rails 2004 until rear wall 2048 contacts face 1719. In
this position, aperture 2052 of housing 2018 is in coaxial
alignment with aperture 1725 of cap 2002. A fluid

comruni cation path is fornmed between port 1728, bore 2027,
apertures 2052 and 1725 and chanber 1704.

[ 000403] Sanpl e housing 2018 can be used with either tissue
trap 1850 of FIGS. 42A-E or with tissue trap 1900 of FIGS.
45A- E. After cover 1741 is renoved from opening 2030, either
tissue trap 1850 or 1900 can be inserted into bore 2027
thereby conpleting cassette 2000 for use with receptacle

1699.

B. Operation of the fifth enbodinment
[ 000404] Referring to FIGS. 1A-C, 36, 38B and 46-49, nmobile
unit 30 (FIG 1A) is operated using cassette 2000 in a
simlar manner to cassette 1700. Mobile unit 30 is prepared
for use by a user inserting the cassette 2000 with attached
housing 2018 into the conplenmentary receptacle 1699

associated with the canister 36. A user grasps the cap 2002

90



WO 2013/090579 PCT/US2012/069516

and inserts the cassette 2000 into the receptacle 1699 so
that shell base 1752 opens door 1634 and slides into chanber
1610. Shell base 1752 is seated on valve disk 1632 and cap
2002 is retained in receptacle 1699 in the sane nanner as
previously described.

[ 000405] The activation of suction punp 58 results in the
drawing of fluid streams through fittings 1732 and 1734. The
fluid stream drawn through fitting 1734 flows through box

sl eeve 2026 and aperture 2052. From box aperture 2052 the
fluid stream flows through cassette aperture 1725. In
practice cassette aperture 1725 is larger in dianmeter and
extends radially beyond the whole of the perineter of box
aperture 2052. This relative sizing and positioning of these
apertures substantially elimnates the |eakage of fluid

bet ween box 2018 and the adjacent surface of the cassette.

[ 000406] A user can elect to collect a tissue sanple such as
a polyp using cassette 2000. A user renobves cover 1741 from
sl eeve 2026 by grasping handle 1742 and manually pulling on
cover 1741. Tissue trap 1850 (FIGS. 42A-E) including catch
tray 1880 is inserted into sleeve 2026. A user can grasp
flange 1862 and position proximl panel 1860 through opening
2030 into sleeve 2026 and bore 2027. Tissue trap 1850 slides
into sleeve 2026 until Oring 1866 abuts flange 2050. Oring
1866 provides a suction seal between flange 1862 and fl ange
2050. This node of operation is called the tissue sanple
coll ection node because the suction fluid conmunication path
is through tissue trap 1850.

[ 000407] Wien the system is in the tissue sanple collection
node, the waste stream is drawn along a suction fluid

conmuni cation path 184 from the surgical site into the
applicator 52, through the suction line 50B and into fitting

1734. This waste stream can include a tissue sanple 398
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entrained in the suction applicator 52 as a result of suction
draw through the applicator. From fitting 1734, the waste
stream travels through port 1728, cavity 1894, bottom mesh
1890, aperture 2052, aperture 1725, flapper valve 1814,
chanmber 1704 and into conduit 59. From conduit 59, the waste
stream flows into canister 36.

[ 000408] The tissue sanple 398 is trapped by bottom nesh
1890 of catch tray 1880 within tissue trap 1850. Thi s node
of operation is referred to as the tissue collection node

because the suction fluid communication path 184 travels

t hrough tissue trap 1850. It is noted that in order to
collect sanples in the tissue collection npde, it is not
required to disconnect or re-connect the suction |ine 50B.

[ 000409] Tissue trap 1850 is renoved from sleeve 2026 by a
user manually pulling on flange 1862 in a direction parallel
to the horizontal axis of cassette 2000. After tissue trap
1850 is renoved from sleeve 2026, catch tray 1880 containing
ti ssue sanple 398 is renmoved from hol der 1852. A user grasps
and lifts lip 1892 of catch tray 1880 at |owered edge 1857 of
hol der 1852 separating catch tray 1880 from hol der 1852.

[ 000410] After renoving tissue catch tray 1880, the user can
pl ace catch tray 1880 into a specinmen container as previously
descri bed .

[000411] If at a later tine during the procedure, the
practitioner believes it useful to collect another tissue
sanpl e, another catch tray 1880 can be inserted into holder
1852 and the tissue trap 1850 can be re-inserted into sleeve
2026 and bore 2027 in order to collect another tissue sanple.
Multiple tissue sanples may be collected using nultiple
screens 1880. Multiple tissue sanples can be collected

wi t hout disconnection or re-connection of the suction Iline

50B during the procedure.
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[ 000412] A tissue sanple can be collected in a simlar
manner using tissue trap 1900 with cassette 2000 as
previously described using tissue trap 1900 with cassette
1700 .

[ 000413] It is noted that in sone exanples, where nobile
unit 30 is used during several surgical procedures in a day,
it is advantageous to re-use portions of cassette 2000 during
multiple procedures in order to reduce cost and the amount of
nmedi cal waste generated. Specifically, cap 2002 and shell
1750 of cassette 2000 are re-used throughout the day wth
ti ssue housing 2018 being replaced for each new patient that
nobile unit 30 is used wth.

[ 000414] Sanpl e housing 2018 is renovable from cap 2002.
Suction lines 50A and 50B are disconnected from fittings 1732
and 1734, respectively. Caps 1740 are replaced on fittings
1732 and 1734, respectively and door 1741 is replaced over
openi ng 2030. A user would grasp housing 2018 and pull on
housi ng 2018 thereby noving housing 2018 in a distal
direction away from face 1719. Splines 2054 slide along
rails 2004 until splines 2054 are separated from rails 2004.
Sanpl e housing 2018 is then disposed of as nedical waste.
Anot her sanple housing 2018 is then nounted to cap 2002 as
previously described.

[ 000415] At the end of the day when the nedical/surgical
procedures are conpleted, and use of the nmobile unit 30 is no
| onger required, suction lines 50A and 50B may be
di sconnected from fittings 1732 and 1734, respectively. Caps
1740 are replaced on fittings 1732 and 1734, respectively and
door 1741 is replaced over opening 2030. Cassette 2000 is
then renoved from receptacle 1699 in the sanme manner as
previously described. Cassette 2000 and hol der 1852 are

di sposed of as nedical waste.
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[ 000416] After use, the nobile wunit 30 is coupled to a
docker (not illustrated and not part of this invention.)
Waste material in the canister 36 is flowed through the
docker to a treatnment facility.

[ 000417] It should |ikewi se be recognized that in versions
of the invention, the plastic from which the cassette 2000,
i ncluding housing 2018 and tissue trap 1850 are formed from
are at least partially transparent. This provides nedical
personnel with a quick means to verify that the tissue sanple
has been coll ect ed. In addition, this provides nedical
personnel with a quick means to verify that the cassette has
not been previously used and does not contain previously

col l ected waste.

[ 000418] Simlarly, as when cassette 1700 is used to trap

tissue, the suction flow is interrupted during the processes

of installing and renoving the trap. This reduces the
initial likelihood that the tissue-of -interest may flow to
the canister prior to collection. Post-col lection this

provides an opportunity for the practitioner to ensure that
all the tissue of interest is collected prior to allowing the

flow of the unfiltered fluid stream to the canister.

VI, Irrigation Cassette

[000419] An irrigation assenbly 2100 for use with nobile
unit 30 is illustrated in FIGS. 50-54. Irrigation assenbly
2100 provides a source of irrigation fluid to a surgical
site. Irrigation assenbly 2100 conprises an irrigation
cassette 2102 and a water bottle 2200.

[ 000420] Water bottle 2200 is generally rectangular in
shape. O her shapes such as round or oval can be utilized.

Water bottle 2200 is defined by six exterior panels including
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opposed parallel and spaced apart generally vertically
oriented panels 2202 and 2204; opposed parallel and spaced
apart generally vertically oriented panels 2206 and 2208; and
a generally horizontally oriented bottom panel 2210. Top
panel 2211 is angled inwardly from panels 2202, 2204, 2206
and 2208. Si de panel s 2202, 2204, 2206 and 2208 are

per pendi cular to bottom panel 2210. Water bottle 2200 has a
top end 2214 and a bottom end 2212.

[ 000421] Panel s 2202, 2204, 2206, 2208, 2210 and 2211 define
a reservoir 2220 within water bottle 2100. Water bottle 2100
can be fornmed from any suitable material such as bl ow nol ded
pl asti c. In one enbodi nent, water bottle 2100 is fornmed from
a transparent material such that the contents or |evel of
reservoir 2120 may be viewed by a user.

[ 000422] Water bottle 2100 has a neck 2224 that extends away
fromtop wall 2211. An annul ar flange 2226 extends radially
outward and encircles neck 2224. Threads 2228 are defined in
the outer face of neck 2224 toward end 2214. Openi ng 2230
allows access to reservoir 2220.

[ 000423] A circular cap 2260 has threads 2262 defined on an
i nner annular surface of the cap and recessed knurled
portions 2264 defined on an outer annular surface of the cap.
Cap 2260 has a top wall 2266. A barbed fitting 2268 extends
perpendi cularly away from the outer surface of top wall 2266.
Barbed fitting 2268 has a hollow tube therein. A U shaped
projection 2270 also extends perpendicularly away from the
outer surface of top wall 2266. A hole 2272 is defined in
projection 2270. Apertures 2274 and 2276 extend through top
wal | 2266.

[ 000424] A duck bill valve 2280 is seated in aperture 2276
and extends away from the inner surface of wall 2266 toward

reservoir 2220. Duck bill wvalve 2280 is forned from a
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conpressible, elastomeric material such as polyisoprene

r ubber . Duck bill valve 2280 has a pair of lips with a slit
2282 therebet ween. Duck bill valve 2280 allows air to be
drawn into reservoir 2220 during the operation of peristaltic
punp 70. Air can pass from the anbient environment through
slit 2282 into reservoir 2220. Liquid pressure from the
contents of reservoir 2220 presses on the lips of duck bill
val ve 2280, keeping slit 2282 closed and preventing any
liquid |eakage from occurring. Duck bill wvalve 2280 is
therefore a one way valve allowng air flow into water bottle
2200 and preventing liquid from |eaving water bottle 2200.

[ 000425] An irrigation cassette 2102 is renovably coupled to
wat er bottle 2200. Irrigation cassette 2102 includes a
generally Y-shaped housing 2104 and hose or tube 2300.

Housi ng 2104 has ends 2106, 2108 and 2110. Apertures 2112,
2114, and 2116 extend through housing 2104 into an internal
cavity 2120 within housing 2104. An inwardly curved wall
2118 extends between ends 2108 and 2110.

[ 000426] Housing 2104 is formed from two separate opposed
hal ves or sections 2122 and 2150 that are snap fit together
along a seam 2124, Section 2122 includes a planar wall 2123
and a curved outer peripheral side wall 2124 having an edge
2126. The upper section of wall 2123 term nates along an
edge 2128. Side wall 2124 is generally perpendicular to wall
2123. Section 2150 has a planar wall 2152 and a pair of
curved partial outer peripheral side walls 2154 and 2155
havi ng edges 2156. Wall 2154 extends from end 2106 to end
2112. Wall 2155 extends from end 2106 to end 2114. The
upper section of wall 2152 termi nates along an edge 2158. A
curved inverted Y-shaped wall 2118 is located within cavity
2120 and spaced from side walls 2154 and 2155. Curved wall

2118 is generally perpendicular to walls 2152. Several U-
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shaped tube retaining flanges 2119 are nmounted to wall 2152
and extend perpendicularly away from wall 2152 into cavity
2120 .

[ 000427] Side wall 2154 and wall 2118 define a tube channel
2160. Side wall 2155 and wall 2118 define a tube channel
2162. A tine 2164 extends perpendicularly inward from wall
2152 at edge 2158. A boss and slot 2166 extend
perpendicularly inward from wall 2123 at edge 2128. Ti ne
2164 is dinensioned to be press fit into and received by slot
2166.

[ 000428] Tube 2300 includes ends 2302 and 2304, a curved
roll er contact section 2306 and bends 2308, 2310 and 2312.
Tube 2300 can be formed from any suitable material such as an
el astomer or silicone rubber.

[ 000429] Irrigation cassette 2102 is assenbled in the
foll ow ng manner: First, tube 2300 is placed into housing
section 2150 with bend 2310 positioned in channel 2160 and
bend 2308 positioned in channel 2162. Tube 2300 is pressed
agai nst housing section 2150 such that tube 2300 slides into
and is held by tube retaining flanges 2119. End 2302 is
positioned flush with edge 2128. Curved roller contact
section 2306 is adjacent to and in contact curved wall 2118.
End 2304 extends through aperture 2116 and beyond side wall
2155. Next, cap 2260 is positioned w th housing section 2150
such that tine 2164 is press fit through cap hole 2272 and
tube end 2302 is slid over barbed fitting 2268. Housi ng
sections 2122 and 2150 are mated together to form housing
2104. Housi ng sections 2122 and 2150 are retained to each
other by press-fitting, snap fitting or welding the two
housi ng sections together. O her retention means such as
adhesives can also be used. When housing sections 2122 and

2150 are mated, tine 2164 is press fit into slot 2166.
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[ 000430] Irrigation assenbly 2100 is conpleted by screw ng
cap 2260 and irrigation cassette 2102 onto water bottle 2200.
Water bottle 2200 is filled with an irrigation fluid.

Rotati on of cap 2260 causes cap threads 2262 to mate with
bottle threads 2228. An irrigation fluid conmunication path
is formed for irrigation liquid to flow from reservoir 2220,
t hrough aperture 2274, fitting 2268 and tube 2300 to tube end
2304. Tube end 2304 can be connected with an irrigation I|ine
such as irrigation line 51 of FIG 1A

[ 000431] Wth specific reference to FIGS. 1A and 51,
Irrigation assenbly 2100 is adapted to be received by an
irrigation assenbly receiver 2400 that is part of nobile unit
30. Irrigation assenbly receiver 2400 is positioned wthin
cap 42 of nobile wunit 30. Cap 42 has an upper surface 2402.
A rectangul ar shaped slot 2410 extends into cap 42 from
surface 2402 and has a bottom surface 2414. A rectangul ar
shaped peripheral step 2412 extends into slot 2410. A
counterbore 2420 is |located above slot 2410 and extends from
upper surface 2402 to slot 2410 and defines an annular step
2422 .

[ 000432] Peristaltic punp 70 conprises a rotary electric
notor 71 coupled to cap 42 that is connected by a shaft 72 to
eccentric rollers 74. El ectric notor 71 causes the rotation
of rollers 74. Peristaltic punp rollers 74 press curved
tubing section 2306 against wall 2118 such that irrigation
fluid is forced through tube 2300.

[ 000433] Irrigation assenbly 2100 is prepared for use by a
user manually inserting irrigation assenbly 2100 into slot
2410 and counterbore 2420 such that housing 2104 rests on
step 2412 and cap 2260 rests on step 2422. In this position,
peristaltic punp rollers 74 are engaged with and pressing

curved tubing section 2306 against wall 2118. Tube end 2304
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is connected with irrigation line 51 which is connected wth
appl i cator 52.

[ 000434] The activation of electric notor 71 and peristaltic
punp 70 results in irrigation fluid being punped along an
irrigation fluid conmunication path 182 from water bottle
2200 reservoir 2220, through aperture 2274, fitting 2268 and
tube 2300 to tube end 2304, irrigation line 51 and applicator
52 where it is supplied to a surgical site.

[ 000435] Wth reference to FIGS. 55 and 56, an alternative
enbodi rent of an irrigation assenbly 2500 for use with nobile
unit 30 is illustrated in FIGS 50-54. Irrigation assenbly
2500 conprises an irrigation cassette 2502 and a water bottle
2200. Irrigation cassette 2502 has the sane features as
irrigation cassette 2102 except that irrigation cassette 2502
is oriented perpendicular or at a right angle to water bottle

2200 instead of parallel to water bottle 2200.

VI, Si xt h Enbodi ment
[ 000436] Figures 57 and 58 depict an alternative

cassette 2600 of this invention. Cassette 2600 is a
variation of cassette 1700. Cassette 2600 includes proxinal
shel | 2602. Shell 2602 is simlar in shape and structure to

shell 1750. A cap 2610 is disposed over the distal end of
shell 2602. A sleeve 2640 extends forward from cap 2610.
Sleeve 2640 is formed with a void space 2652 that extends
inwardly from an open proximal end of the sleeve. A screen
hol der 2702 is shaped to be slidably received in void

space 2652. The screen holder is shaped to renovably support
a catch tray 2740 that includes a filter or screen 2741.

[ 000437] It can be seen that shell 2602 is formed to have
parallel grooves (not identified) that extend along the outer

wal | of the shell. These grooves are not relevant to this
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i nvention. Shell 2602 defines a void 2604 through which
fluid flows prior to discharge from an outlet 2606. A
filter 2605 is shown renovably fitted in shell void

space 2604. The neans by which the filter 2605 is disposed
in shell 2602 is not part of the present invention.

[ 000438] The cassette cap 2610, now described by reference
to Figures 57, 59 and 60, is formed as a single-piece wunit
and is shaped to have a cylindrical skirt 2612. Skirt 2612
is dinmensioned to extend around the open distal end of

shel | 2602. An end plate 2614 that is generally circular in
shape extends inwardly from the distal end of skirt 2612.
The end plate 2614 fornms the distal end of cap 2610. A
fitting 2616 extends outwardly from the cap end plate 2614.
Fitting 2616 is designed to receive a suction |line 50. The
bore through the fitting 2616 (bore not identified) |I|eads
into the void space 2604 within the cassette 2600 defined by
shell 2602 and cap 2610. In the depicted version of the
invention, fitting 2616 extends forward from a |ocation that
is radially spaced away from the center |longitudinal axis of
the cassette 2600, the axis through plate 2614 around which
the cassette 2600 is rotated when in the receptacle 1699.

[ 000439] Sl eeve 2640, as seen best in Figures 57, 59 and 60,
is formed integrally with cap 2610. The sleeve 2640 extends
forward from the cap end plate 2614. In the depicted version

of the invention the outer body of sleeve 2640 is rectangular

in cross section. It should be understood that this design
feature is not limting. An oval face plate 2642 extends
around the distal end of sleeve 2640. In the depicted

version of the invention, the major axis, the |ongitudinal
axis through face plate and the center axis through
fitting 2616 are located on dianetrically opposed sides of

the longitudinal axis through the cassette 2600.

100



WO 2013/090579 PCT/US2012/069516

[ 000440] The face plate 2642 is forned to have two oval
webs, webs 2644 and 2648, that project distally forward. One
web, web 2644, extends forward from around the outer
perinmeter of the face plate 2642. The second web, web 2468,
is like web 2464 a closed loop web and is located inward from
web 2464. A conpressible seal 2646 is conpressed between
webs 2644 and 2648.

[ 000441] Sl eeve 2640 is formed so that void space 2652
extends inwardly from the face plate 2642. The sl eeve 2642
is formed so as that the void space 2652 includes an upper
chanber 2654 and a |ower chanber 2656. The upper

chanmber 2654 is essentially rectangular in cross shape. The
upper chanber 2654 term nates at an interior surface of

sl eeve 2640. The sleeve |ower chanber 2656 is |ocated

i medi ately below the upper chanber 2654. The | ower chanber
2656 is generally rectangular in cross sectional shape.

Lower chanber 2656 while generally of the sane length as the
upper chanmber 2654, has a smaller cross section height and
width than the upper chanber 2654. Void space also includes
a groove 2658 that is |located below the |ower chanber 2656.
Groove 2658 extends the length of the |ower chanber 2656.
The groove 2658 is semi-circular in cross sectional shape.
The wi dest portion of the groove 2658, the portion

i mediately contiguous with the |ower chanber 2656, has a
width less than the width of the |ower chanber.

[ 000442] In many versions of the invention the
longitudinally extending interior surface of the sleeve 2640
that defines the top of the upper chanber 2654 and the
longitudinally interior surface that defines the base of
groove 2658 are parallel to each other. For manufacturing
reasons these surfaces and these surfaces are slightly offset

from the perpendicular relative to the plane of the sleeve
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face plate 2642. By extension the sleeve void space 2652
thus does not extend perpendicularly relative to the sleeve
face plate 2642.

[ 000443] Cassette cap 2610 is further formed so that a
fitting 2664 extends away from an upper surface of

sl eeve 2640. The fitting 2664 is shaped to receive a suction
i ne 50. The bore through fitting opens into the top of the
upper chanber 2654 of the void space 2642. The cassette

cap 2610 is also shaped so that adjacent the distal end of
the void space there is an opening 2666 that provides a fluid
path through the cap end plate 2614. Openi ng 2666 is
circular in shape. The cap 2610 is formed so that

groove 2658 and the adjacent proximal end of the distal
chanber extend to opening 2666. Fitting 2616 and

openi ng 2666 are |ocated on opposed sides of the cassette

[ ongitudinal axis that extends through end plate 2614.

[ 000444] In the depicted version of the invention, the

sl eeve 2640 is shown having a closed end bore 2670. Bor e
extends forward from the cap end plate 2614. Bore 2670 is
present for manufacturing purposes and is not otherw se
relevant to this invention.

[ 000445] A cylindrical boss 2678 extends inwardly from the
inner, proximally directed surface of the cap end plate 2614.
Boss 2678 is generally cylindrical in shape. A base 2676
extends around the portion of the boss 2678 that projects
outward from the end plate 2614. The base has an outer

di ameter greater than that of boss 2676.

[ 000446] When cassette 2600 of this invention is assenbled a
val ve assenbly 2682, seen only in Figure 28, is seated over
base 2676 and boss 2678. Val ve assenbly 2682 is essentially
identical to valve assenmbly 1800. Val ve assenbly 2682 valve

is positioned so that one of the flapper valves 1814 seats
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over proximal open end of fitting 2616. The second fl apper
valve us seated over the structural features of cap 2610 that
define opening 2666. Val ve assenbly 2682 has a hub (not
identified) that is seated over base 2676. A ring 2684 press
fit over boss 2678 holds the hub and, by extension the whole
of valve assenbly to the cap end plate 2614.

[ 000447] In the depicted versions of the invention, the

cap 2610 has a tubes 2688 that is coaxial with fitting 2616
that extends beyond the inner face of end plate 2614. A tube
2690 extends proximally from and around opening 2666.

Tubes 2688 and 2690 both have proximal ends that are angled,
not perpendi cul ar, relative to the longitudinal axis through
the cassette 2600. Fl apper valves 1814 seat against these
proxi mal end openings of tubes 2688 and 2690. OMng to the
resilient nature of the material formng valve assenbly 2682,
the valves 1814 are thus biased so as to be pressed against
the proximal ends of tubes 2688 and 2690.

[ 000448] A fitting cap 2687 is nolded with cassette

cap 2610. A flexible tether 2686 also part of the nol ded
assenbly extends from a distal end of skirt 2612 to hold the
fitting cap 2687 to the cassette cap 2610.

[ 000449] The screen holder 2702, sonetimes called the tissue
trap, is now described by reference to Figures 61A and 61B.
The screen holder 2702 is forned as a single-piece unit.
Screen holder 2702 is shaped to a face plate 2704. The face
plate 2704 is shaped so that the outer perineter of the
proximally directed surface of the plate will seat against
seal 2646. A pull tab 2706 extends perpendicularly away from
the distally directed surface, the normally exposed surface,
of plate 2704. The screen holder 2702 is shaped so that

tab 2706 extends away from an upper portion of plate 2704.

Screen holder is further shaped so that an indentation 2708
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extends inwardly from the exposed surface of the face

pl ate 2704. Indentation 2708 is present for nolding

pur poses .

[ 000450] A tray holder 2712 extends from the proximal
directed surface, the normally concealed surface of the face
pl ate 2704. Tray holder 2712 is generally in the form of a
U-shaped beam wherein the opposed ends of the beam are the
portions of the beam adjacent the face plate 2704. The tray
hol der 2712 is formed so that the curved sem-circular

portion of the tray holder has a nunber of spaced apart
fingers 2714. Tabs 2716 extend inwardly from tw of the
fingers 2714. Tray holder 2712 is further forned so that a
small triangular shaped rib 2718 (only one illustrated)
extends outwardly from the opposed side surfaces of the hold.
The tray holder is formed so that the side-to-side wdth
between the outernbst surfaces of the opposed ribs 2718 is
approximately 0.5 mm greater than the cross sectional wdth
across the upper chanber 2654 internal to sleeve 2640.

Rinms 2720 (two shown) extend inwardly from the inwardly
directed surfaces of tray holder 2712. Rins 2720 are |ocated
adj acent the bottom edges of the tray holder 2712

[ 000451] Two legs, legs 2724 and 2728, extend downwardly
from tray holder 2720. Leg 2724, the distal of the two Iegs,
extends directly downwardly from the tray holder 2720. VWi | e
not apparent in Figure 61B, leg 2724 is |located proximally
away from face plate 2704. Leg 2728, the proximal of the two
| egs extends downwardly and distal forward from the curved
proxi mal end of the tray holder. A skid 2726 extends between
the free ends of legs 2724 and 2728. Legs 2724 and 2728 and
skid 2726 are dinensioned to seat in groove 2658 internal to

sl eeve 2640.
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[ 000452] Catch tray 2740 is simlar in design to catch
tray 1880. The screen 27841, shown diagrammtically in
Figure 57, for trapping tissue fornms the base of the catch
tray. Screen 2741 is essentially identical to screen 1890.
A set of walls 2742 extend upwardly from the outer perineter
of the screen. A rim 2744 extends outwardly from the top
edges of walls 2742. The catch tray 2740 is dinmensioned to
seat within the void defined by the opposed sides and

proxi mal end of tray holder 2720. The catch tray 2740 is
further dinmensioned so that when the tray is so seated, the
proxi mal curved side wall 2742 at the proximal end of the
tray abuts tray holder tabs 2716 so as to cause the outward
flexure of fingers 2714. The force inposed by the tray

hol der fingers 2714 and tabs 2716 against the catch tray 2740
as they attenpt to return to their unbiased positions serves
to renmovably hold the tray in the tray holder 2712.

[ 000453] In some versions of the invention the components
form ng cassette 2600 are constructed so that the when the
catch tray 2740 is fitted to the tray holder 2712 the

di stance from the bottom surface of skid 2726 to the top
surface of the catch tray rim 2744 is approximately 0.5 nm
greater than the top to bottom height of the surfaces
internal to sleeve 2640 that define the top of the upper
chamber 2654 and the base of groove 2658.

[ 000454] Cassette 2600, |ike cassette 1700, is readied for
use by the insertion and rotation of the cassette 2600 in the
receptacle 1699 as seen in Figure 62. A suction line 50
through which a fluid stream that contains tissue sanples
worth collecting is attached to fitting 2664. A suction
line 50 through which a fluid stream that does not contain
tissue sanples worth collecting is attached to fitting 2616.

In this version of the invention it should be appreciated
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that the sleeve 2640 and therefore void space 2652, is spaced
forward from the rest of the cassette 2600.

[ 000455] The screen holder 2702 is seated in sleeve void
space 2652. Onvng to the wwdth between the outer surfaces of
the screen holder ribs 2718 being slightly greater than the
wi dth across the upper chanber 2654 of void space 2652, the
ribs press against the inner surfaces of sleeve 2640 that
define the chamber 2652. This serves to slightly
conpression hold the screen holder 2704 to sleeve 2640.
During time periods in which there is no need to collect
specinmens from the stream flowng through fitting 2664 a
catch tray is not seated in the tray holder 2740. When the
cassette 2600 is operated in this state the fluid stream flow
from fitting 2664 through void space 2652 and opening 2666.
From opening 2664 the fluid flows into the void space 2604
across filter 2605 and out through outlet opening 2606.

Since a catch tray 2740 is not fitted to the screen

hol der 2704, this fluid stream is not filtered as it transits
the sleeve void space 2652.

[ 000456] It should be realized that during operation of the
cassette 2600, the inner surface of the screen holder face
plate 2704 is disposed against seal 2646. The abutnment of

pl ate 2704 against seal 2646 prevents the loss of suction
between the interface of sleeve 2640 and the screen

hol der 2702.

[ 000457] Wien it is useful to collect a specinmen, screen

hol der 2702 is renmobved from sleeve 2640 so a catch tray 2740
can be fitted to the holder. This step can be perforned
while maintaining the suction draw on the cassette 2600. The
screen holder 2702 is renoved by pulling on tab 2706. Mor e
specifically, owing to the positioning of the tab 2706, the

pulling on the tab results in the outward and downward
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pivoting of the screen holder face plate 2704 relative to
seal 2646 fitted to sleeve 2640. In other words, the

i ndividual performng this action is able to, by using face
plate 2704 as a lever, break the suction force that holds the
plate to the sleeve 2640.

[ 000458] Once the screen holder 2702 is withdrawn from

sl eeve 2640, the catch tray 2740 is seated in the tray

hol der 2712. As discussed above, owing the flexure of
fingers 2714, the tray holder fingers 2714 and tabs 2716

rel easable hold the catch tray in the void within the tray
hol der 2712. The screen holder is then reinserted in the

sl eeve void space 2652.

[ 000459] In versions of the invention wherein the top to
bottom height between the catch tray rim 2744 and skid 2726
is greater than the top to bottom height between the top of
the upper chanber 2654 and the base of the groove 2658, the
tray holder legs 2724 and 2728 flex. OnMng to the resilient
nature of the material from which the screen holder 2702 is
formed, the legs 2724 and 2728 place a force on the catch
tray 2740 through the tray holder 2712. This force urges the
catch tray rim 2744 against the inner surface of the

sl eeve 2640 that defines the upper chanber 2654. VWhen fluid
again flows through the screen void space 2652 this serves to
ensure that essentially the whole of the fluid stream from
fitting 2666 flows across the screen integral wth catch

tray 2640. Any large item in this fluid stream ideally the
tissue the practitioner wants to capture for study, is thus
trapped in the catch tray 2740.

[ 000460] It should be appreciated that owing to the design
of the cassette 2600, the sleeve 2640 is |located forward of
the manifold receptacle 1690. Typically the cassette 2600 or

at least the sleeve 2640 is fornmed from material that is
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transparent. Col lectively these features of the invention
make it possible for the nedical personnel to observe the
flow through the sleeve void space 2652 before the fluid
stream flows into the waste collection unit. This makes it
possi ble for the personnel to determ ne when the tissue
required for study becones trapped in the catch tray 2740.

[ 000461] The ability to quickly view the catch tray 2740 is
further enhanced by the fact that sleeve 2640 is |ocated
forward of the rest of the cassette 2600, the cassette

housi ng. This prom nent position of the sleeve causes an
individual to naturally direct his/her eyes to the sleeve and
the catch tray seated in the sleeve.

[ 000462] In an alternative version of this enbodi mnent of the
invention, the catch tray is integral with the screen hol der.
In these versions of the invention an additional conponent,
essentially just face plate 2704, is also provided. Thi s
face plate functions as a second cap that is fitted to

sl eeve 2640 when there is no need to collect a specinmen from
the stream that is discharged into the cassette through
fitting 2666.

I X Al ternative Enbodinents

[ 000463] While the invention has been described wth
reference to exenplary enbodinments, it will be understood by
those skilled in the art that various changes may be nmade and
equi valents may be substituted for elements and features
thereof w thout departing from the scope of the invention.

For exanple, it is contenplated that elenments and/or features
of one enbodi nent nmay be conbined or substituted wth
elements and/or features of another enbodi nent. In addition,
many nodifications may be made to adapt a particular system

device or component thereof to the teachings of the invention
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wi t hout departing from the essential scope thereof. It is
intended that the invention not be limted to the particular
enbodi ments disclosed for carrying out this invention.

[ 000464] For exanple, not all versions of the inventions my
have all the features described. The features of the
different enbodinments of the invention may be conbi ned.

Li kewi se, there is no requirenent that all versions of the
invention include the described highly nobile waste

collection wunit, rover 30. For exanple, in sone versions of
the invention the waste collection unit may sinply consist of
a mobile or static unit that is connected to an external
suction source. The manifold receptacle and conpl enentary
mani fold are nmounted to the waste collection unit.

[ 000465] For exanple, there is no requirenment that all
versions of this invention include a nechanism that, in
addition to serving as a suction conduit, supplies irrigation
fluid. Li kewi se, while the system is generally designed for
use as part of system that collects nedical waste, other
versions of the inventions may not have this functionality.
Thus some versions of this invention may only have relatively
smal | canisters, canisters capable of holding 10 liters or

| ess of waste. In these versions of the invention, the waste
is collected solely as a byproduct of the primary objective
of performng the procedure; the retrieval of the tissue. I'n
these versions of the invention, it should be appreciated
that the cassette is therefore not provided w th conponents
that facilitate the punping of fluid to the site to which the
suction appli ed.

[ 000466] Li kewi se, use of this invention is not limted to a
system for collecting tissue from the gastrointestinal tract.
In other versions of the invention, the suction applicator

may be designed for insertion into the esophagus. The
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suction applicator would therefore be used to draw material,
including tissue from the esophagus or the stomach. Still
another version of this invention may be used with devices
inserted into the pul nonary passageways. These versions of
the invention can be used to selectively retrieve tissue from
either these passageways or the [|ungs.

[ 000467] Further in some versions of the invention, the
cassette may have its own filter. Wen the system is not
being tissue collection nmbde, the fluid stream withdrawmm from
the site to which the suction applicator is applied is flowed
through this filter. This filter therefore serves to trap
solids that, could potentially adversely affect the operation
of the other conmponents of the waste collection unit. These
solids include sutures and bits of tissue that practitioner
does not want to preserve for additional study.

[ 000468] In this version of the invention, the tissue trap
is selectively placed in line with this cassette filter so as
to be upstream of the cassette filter. When the practitioner
is amare that a section of tissue the suction applicator is
about to entrained in the fluid stream by either the
positioning of the tissue trap of the actuation of the
valves, the tissue trap is placed in line with the cassette
filter .

[ 000469] In the version of the invention described wth
respect to Figures 35-44, the screen 1890 need not always be
rect angul ar. In some versions of the invention if the screen
is curved a single wall may extend around the perinmeter of
the screen to define the cavity in which the tissue is

t rapped. Li kewi se there is no requirenment that in all
versions of this enbodinent of the invention that the second
fitting, fitting 1732 be provided. Further, alternative

means may be provided for releasably holding the catch tray
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1880 to hol der 1852. These alternative engagenent nechanisnms
i nclude magnets and snap fittings. In versions of the
invention wherein the catch tray is suspended to the hol der
the tray may be suspended from a single beam that extends
from the hol der.

[ 000470] The backflow prevention valves that prevent
backflow through fittings 1732 and 1734 may be different what
have been descri bed. For exanple, a one way valve such as an
unbrella valve may be mobunted in each of the fittings 1732
and 1734.

[ 000471] Simlarly, in some versions of the invention the
outlet opening 1770 in the cassette may be located in center
of the proximal end base of the cassette. Li kewi se, there is
no requirement that in all cassettes of this invention
designed to rotate in the conplenmentary receive that that the
shell have a cylindrical side wall. In alternative versions
of the invention, the shell may have a polygonal in shape.

[ 000472] A benefit of this version of the invention, is that
the suction stream is always filtered to prevent the
introduction of potentially damage causing material into the
downstream conponents of the collection system Wen it is
desirable to retain a section of tissue for study, the tissue
can be retrieved wthout having to extract it fromthe filled
with waste cassette filter. The tethers that hold caps 1740
to the fittings 1732 and 1734 may be del et ed. Further there
is no requirement that in all versions of the invention the
cassette be provided with the bypass fitting, fitting 1732.

In still other versions of the invention, plural bypass
fitting my be provided to any one of the cassettes of this

i nvention .

[000473] Structures other than an Oring, for exanple a

gasket, may provide the seal between the cap 1862 of the
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[000474] Vari ous neans may be used to control the conponents
of this invention. For exanple a footswitch assenbly, not
illustrated may be provided. The one or nore footsw tches
integral with this assenbly may be used to control the
suction punp or the irrigation punp. Therefore, it is an

obj ect of the appended clainms to cover all such variations
and nodifications that come within the true spirit and scope

of this invention.
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VWat is clained is:

1. A specinmen collection cassette (1700) for use wth
a nedical fluid collection system (30), said cassette
i ncluding :

a housing (1701) configured for renpovable attachment to
the fluid collection system (30);

a first fitting (1734) attached to the housing to which
a suction line (50) that extends from a nedical/surgical site
can be attached;

an outlet opening (1770) formed in the housing through
which fluid drawn through the fitting (1734) is able to flow
through the housing and into fluid collection system (30);
and

a porous screen (1890) disposed in the housing (1701)
between the fitting (1734) and the outlet opening (1770) for
trapping material entrained in the fluid flow through the
housi ng,

characterized in that:

the housing (1701) is formed with a supplenental opening
(1729, 2030) that is separate from the outlet opening (1770),
the supplenental opening opening into a first void space
(1727, 2027, 2652) internal to the housing, the first fitting
(1734) opens into the first void and there is a fluid path
from the first void space to the housing outlet opening
(1770) ;

a cap (1862) is rempvably attached to the housing (1701)
so as to seat over the supplenental opening (1729, 2030),
said cap having an inner surface that is directed to the

housing first void space (1727, 2027); and
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the screen (1890) is renovably attached to the inner
surface of said cap (1862) and shaped to occupy the housing
first void space (1727, 2027) so that, when the screen is
attached to said cap and said cap is disposed over the
suppl enental opening (1729, 2030), fluid that flows from the
first fitting (1734) through the housing first void space
(1727, 2027) to the outlet opening (1770) flows across the

screen .

2. The specinmen collection cassette of Caim 1,
wherein :

the housing (1701) has a sleeve (1726, 2026) with
interior surfaces that defines the first void space (1727,
2027), the first fitting (1734) has a bore (1728, 2052) that
opens into a first interior surface of said sleeve and a
second interior surface (1724) of the sleeve opposite the
first interior surface is formed with an aperture (1725)
through which is able to flow through the housing towards the
outl et opening; and

at least one wall (1882, 1884, 1886, 1888) extends
upwardly from an outer perineter of the screen (1890) so that
screen and said at least one wall collectively define an open
ended cavity (1894); and

the screen (1890) and said at |east one wall (1882,
1884, 1886, 1888) are collectively releasably attached to
said cap so that, when said cap with attached screen and
frame is fitted to the housing, the cavity (1894) is open to
the first fitting bore (1728) and the screen is disposed

against the second interior surface of said housing sleeve.
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3. The specinmen collection cassette of Cains 1 or 2
wherein :

the housing is formed with a wall (1724) that separates
from the housing first void space (1727, 2027) from a second
void space (1704) wherein the housing outlet opening opens
from the second void space and said wall is formed with an
aperture (1725) through which fluid can flow from the first
void space (1727, 2027) into the second void space; and

a second fitting (1732) for receiving a suction line
extends from the housing and said second fitting opens

directly into the housing second void space (1704)

4. The specinmen collection cassette of Caim 3,
wherein :

a first backflow prevention valve (1814) is mounted to
the housing to prevent backflow from the housing second void
space (1704) into the housing first fitting (1734); and

a second backflow prevention valve (1814) is mounted to
the housing to prevent backflow from the housing second void

space into the housing second fitting (1732)

5. The specinmen collection cassette of Caim 4,
wherein said first and second backflow prevention valves

(1814, 1814) are formed as a single unit (1800)

6. The specinmen collection cassette of any one of
Claims 1 to 5, wherein:

at |east one beam (1854, 1856) extends from said cap so
as to extend into the housing first void space; and

a lip (1892) extends outwardly from the screen and
positioned to extend over said at |east one beam (1854, 1856)

so as to releasably suspend the screen to said beam
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7. The specimen collection cassette of Caim s,
wherein :

said at |east one beam (1854, 1856) is arranged to form
a slot (1864) ; and

the screen (1890) and said lip (1892) are collectively
shaped so that the screen seats in the slot (1864) and said

lip extends over the at least one slot-formng beam

8. The specimen collection cassette of Caim 7,
wherein said at |least one beam (1854, 1856) is shaped so the
slot (1864) is fully enclosed by said beam

9. The specimen collection cassette of any one of
Clains 1 to 8, wherein: the housing (1701) has a base (1752)
that fornms a proximal end of the housing wherein the base has
a center; and said outlet opening (1770) is formed in the
housing opening and center that is spaced from the center of

t he housing base.

10. The specimen collection cassette of any one of
Clains 1 to 9, wherein: said housing (1701) has a shell
(1750) that forns a proximal portion of said housing, the
shell having a cylindrical outer wall (1754); and the outlet

opening (1770) is forned in the shell.
11. The specimen collection cassette of any one of

Clains 1 to 10, wherein said housing is formed so that the

first void space is a closed end bore (1727, 2027)
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12. The specinmen collection cassette of any one of
Claims 1 to 11, wherein a seal (1866) is located between said
housing and said cap (1862) to prevent the loss of suction

between said housing (1701) and said cap.

13. The specinmen collection cassette of Caim 12,
wherein said seal is attached to said cap.
14. The specinmen collection cassette of any one of

Claims 1 to 13, wherein the housing includes:

a main body (176, 1750) in which the outlet opening
(1770) is fornmed, the main body having a surface (1724) with
an aperture (1725) that is separate from the outlet opening;
and

box (2018) that is renovably attached to the nmin body
so as to seat over the surface in which the aperture (1725)
is formed, the box defining the first void space (2027) and
t he suppl enent al opening (2030), said box also having and a
port (2052) that extends from the first void space and that
is positioned so that when said box is attached to the nmain
body there can be fluid communication from the first void
space into the main body of the housing through said port
(2057) and nain body aperture (1725) and

wherein said fitting (1734) extends from said box (2018)

so as to open into the first void space (2027)

15. A nedical / surgi cal collection system (30) including
the specinmen collection cassette (1700) of any one of dains
1 through 14, the system i ncluding:

a receptacle (1699) for renpvably receiving the

cassette (1700); and
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at |least one canister (36, 38) connected to said
receptacle (1699) for receiving fluid that flows out of the
cassette housing outlet opening (1770) and through the

receptacl e

16. A specinmen collection assenbly (1700) for use wth
a nedical fluid collection system (30), said assenbly
i ncluding :

a housing (1701) configured for renpovable attachment to
the fluid collection system (30);

a first fitting (1734) attached to the housing to which
a suction line (500 that extends from a nedical/surgical site
can be attached;

an outlet opening (1770) formed in the housing through
which fluid drawn through the fitting (1734) is able to flow
through the housing and into fluid collection system (30);
and

a porous screen (1890) disposed in the housing (1701)
between the fitting (1734) and the outlet opening (1770) for
trapping material entrained in the fluid flow through the
housi ng,

characterized in that:

the housing (1701) is formed with a supplenental opening
(1729, 2030) that is separate from the outlet opening (1770),
the supplenental opening opening into a first void space
(1727, 2027) internal to the housing, the first fitting
(1734) opens into the first void and there is a fluid path
from the first void space to the housing outlet opening
(1770) ;

a first cap (1900) for renovable attachnment to the
housing (1701) so as to seat over the supplenental opening

(1729, 2030), said cap having a screen (1914) shaped to
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occupy the housing first void space (1727, 2027) so that,
when said first cap is disposed over the supplenental

opening (1729, 2030), fluid that flows from the first fitting
(1734) through the housing first void space (1727, 2027) to
the outlet opening (1770) flows across the screen;

a second cap (1910) for renovable attachnent to housing
so as to seat over the supplenental opening, the second cap
not having a screen so that when said second cap is seated
over the supplenental opening fluid that flows from the first
fitting (1734) through the housing first voice space (1727,
2027) is not filtered in the first void space; and

a second fitting (1732) attached to said housing to
which a suction line can be attached, said second fitting
opening into a space in the housing other than the first void

space and being in comunication wth the outlet opening.

17. A cassette (1700, 2600) for use with a nedical
waste collection system (30) that includes at |east one
cani ster (36, 38) for receiving waste, said cassette
conpri si ng

a housing (1702, 1705, 2602, 2612) shaped for insertion
into a receptacle (1699) that is part of the system (30) and
that is connected to the at least one canister (36, 38), the
housi ng having opposed proximal and distal ends and a housing
void space (2604);

a first fitting (1734, 2664) shaped to receive a suction
line (50), the first fitting connected to the housing so that
so that fluid drawn through the suction line will flow into
the housing void space; and

an outlet opening (1770, 1774) in the housing proximal
end through which fluid can flow from the housing void space

through receptacle (1699) to the at |east one canister
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characterized in that:

a sleeve (1726, 2640) is attached to the housing (1702,
1705, 2602, 2612) adjacent the proximal end of the housing so
that when the housing is inserted in the receptacle (1699),
the sleeve is located forward of the receptacle so as to be
visible, the sleeve shaped to have: a sleeve void space
(1727, 2652); a first sleeve opening (1729) between the
outside and the void space; and a second sleeve opening
(1725, 2666) between the sleeve void space and the housing
void space, wherein said sleeve is formed from at |east
partially transparent material so that the sleeve void space
i's visible;

the first fitting (1734, 2666) is further attached to
said sleeve so that the first fitting opens into the sleeve
void space (1727, 2652);

a screen (1890, 2741) shaped to be renovably inserted
into the sleeve void space through the sleeve first opening
and to be positioned between the fitting and the sleeve
second opening so that fluid that enters the sleeve void
space through the first fitting transits across said screen;
and

a cap (1862, 2704) shaped to be rempvably attached to

said sleeve to cover the sleeve first opening.

18. The cassette of Caim 17 wherein:

the housing (2602, 2612) has a plate (2614) that forns a
distal end of the housing; and

said sleeve (2640) is attached to said housing so as to

extend forward from the plate (2614)
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19. The cassette of Cains 17 or 18, wherein said
screen (1890, 2741) is renovably fitted to said cap (1862,
2704) so that when said screen is fitted to said cap and said
cap is fitted to said sleeve, said screen is disposed in the

sl eeve void space (1727, 2652)
20. The cassette of any one of Cains 17, 18 or 19,

wherein said screen (2741) is part of a catch tray (2740)

that has walls (2742) that extend around said screen.
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