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source to the sheath and movement of suction between the suction source and the sheath; wherein the irrigation source is connected
to a resilient reservoir that is located within the control module and movement of the control module compresses the resilient reser -
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AN ENDOSCOPE SYSTEM INCLUDING A RESILIENT RESERVOIR

FIELD
{G001] The present teachings generally relate 10 a2 system including endoscope sheath that
assists in washing a lens and/or imaging device of an endoscope and resilient reservoir for
supplying irrigation fluid.

BACKGROUND

{0002} Endoscopes are typically used for mimmally invasive surgery or 1o provide access {o
an internal location of a patient 50 that a doctor is provided with visual access. Endoscopes,
during use, may be inserted info a location that may include debris that may cover the end of
the endoscope and especially caver an imaging device located at the end of the endoscope.
For example, an endoscope being used for surgery may become covered by blood and the
blood may impair the vision of a surgeon so thal surgery becomes increasingly difficull.
Atlemipts have been made {o provide various devices and systems to assist a surgeon in
clearing debris from the imaging device of the endoscope and restore vision. These devices
may remove some of the debris from the imaging device of the endoscope, however, these
devices may not remove all of the debris and/or may leave spots or droplefs on the imaging
device, which may result in continued impairment. These devices may have features that
attempt to controt the flow of fluid, suction, or both at the end of the endoscope in an attemipt to
clear debris, spotls, droplets, or a combination thereof from the endoscape. Further, some of the
endoscope systems leave droplels on the imaging device andfor lens and these droplels may
inhibit vision through the lens andfor imaging device. Additionally, irrigation fluid and suction
nmay be controlied by pressing one or mare butlons located on the endoscope sheath which may
restdt in repositioning of the endoscope during washing andior deaning or may cause the
surgeon 1o reposition the endoscope within their hand.

[0003) Examples of some endoscope cleaning systems and actuation devices to control the
endoscope cleaning systems may be found in UGS, Patent Nos. §505,707; 5575756,
5,830,795, 6,447 448; 8,078,952, §231,874 and U.S. Patent Application Publication Nas.
2005/0025648, 2008/0081848, and 2013/0289585 sl of which are incorporaled by reference
herein in their entirety herein for all purposes. it would be attractive to have an endoscope
system that washes an endoscope lens and/or imaging device and removes all debris and fluid
droplets so that vision is not impaired. What is needed is a method of cleaning where there is
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no delay between an irrigation step and @ suction step. What is needed is method of cleaning
the endoscope where the irrigation step and suction step are triggered by a single action, H
would be attractive {o have an endoscope system that is free of a pump and is condrolled by a
foot system.

SUMMARY

[o004] The present {eachings meel one or more of the present needs by providing: a
system comprising: (8} a sheath configured to receive all or a portion of an endoscope; (b} an
irrigation line connecting the sheath to an irrigation sowrce; {¢} a suction line connecting the
sheath to a suction source; and {d) a control module located between the sheath, and the
frigation source and the suction souwrce and controls flow of irigation fluid from the irrigation
source o the sheath and movement of suction between the suction source and the sheath;
wherein the irrigation source is connected 1o a resilient reservair that is located within the control
module and movement of the control module compresses the resilient reservoir moving
wnigation fluid from the resilient reservolr 1o the sheath so that the imgation fluid assists n
cleaning the endoscope, and wherein the control module includes a valve and compression of
the resilient reservoir initiates movement of the valve so that the valve opens and suction from
the suction line is applied to the sheath.

[0005] Another possible embodiment of the present teachings comprises: a method
comprising: {(8) connecting a sheath to an endoscope; (b) connecting a delivery line to the
sheath; (¢} connecting a suction source to a contral module by a suction Hne; {d) connecting an
irrigation sowrge to the control module by an irigation line, and {e) connecling the control
module to the delivery line by the suction iine and the irrigation line so that suction and irrigation
fluid extend through the control module; wherein application of the irrigation fluid and application
of the suction are provided from a single event.

{00086} The teachings herain provide an endoscope sysient that washes an endoscope lens
and/for imaging device and removes all debris and fiid droplets so that vision is not impaired.
The teachings herein provide a method of deaning where there s no delay belween an
rigation step and a suction step.  The teachings herein provide a method of cleaning the
endoscope where the irigation step and suction step are triggered by 3 single action. The
teachings herein provide an endoscope system that is free of a pump and is controlled by a foot

system:

BRIEF DESCRIPTION OF THE DRAWINGS
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{6007} FIG. 1A lustrates a top view of an endoscope sheath;

{0008] FIG. 18 lustrates a proximatl end view of an endoscope sheath of FIG. 1A,

{0009] FIG. 1C illustrates a distal end view of an endoscope sheath of FIG. 1A,

[06010] FIG. 2 Hustrates a cross sectional view of FIG 1C along lines A-A;

{G011] FIG. 3 illustrates a side view of an endoscope inserted in the endoscope sheath of
FIG. 1A;

[0012] FIG, 4 illustrates a system including a sheath;

{0013] FIG. & lustrates another system including & sheath of the teachings herein;

{0014] FIG. 8 Hlustrates a system including a oot control module;

{DO15] FIG. 7 dlustrates a resilient reservoir;

{0016] FIG. 8 tlustrates a control module including a resilient reservoir;

{0017} FIG. @ illustrates a side view of a control module; and

{6018] FIG. 10 Hlustrates a perspective view of a control module with a cover remaved from

the base portion.

DETAILED DESCRIPTION

{0019] The explanations and #Hustrations presented herein are intended to acquaint others
skilled in the art with the teachings, #s principles, and its practical application. Those skilled in
the art may adapt and apply the teachings in ifs numerous forms, as may be best suited 1o the
requirements of a particular use. Accordingly, the specific embodiments of the present
teachings as set forth are not intended as being exhaustive or limiting of the i{eachings. The
scope of the teachings should, {hersfore, be determined not with reference o the above
description, but should instead be determined with reference to the appended claims, along with
the full scope of equivalents to which such claims are entitied. The disclosures of all articles and
references, including patent applications and publications, are incorporated by reference for all
purpeses. Other combinations are also possible as will be gleaned from the following claims,
which are also hereby incorporated by reference into this written description.

[0020]) The present application claims priority to U.S. Provisional Paten{ Application Serial
No. 61/882,882, filed on Septamber 26, 2013, the contents of which are incorporated by
reference hereint in their entirety for all reasons. The present teachings provide an endoscops
sheath for use in a system. The system of the teachings herein includes an irrigation source
and a suction source that are both connected o an endoscope sheath and are in
communication with an endoscope. The system may include one or more control modules. The
system may function to clean an endoscope. Preferably, the system funclions o clean a distal
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end {i.e., a tip) of an endoscope. More preferably, the system functions to clean an imaging
device of an endoscope. The system may include ong or more functional components that may
extend proximate {o a distal end of an endoscope or beyond a distal end of an endoscope. The
system may provide one or more conduits relative to the endoscope. The system may protect
the endoscope. The system may include ane or mare sourcas of irigatian fiuid for use with the
system, and the one or mare sources of irigation fluid, suction, or both may be controfied by
one of more control modules.

[oo21] The one or more control modules may function to control the amount of fluid, suction,
or both applied o a predsetermined area, an area of interest, the endoscops, or & combination
thereof. The one or more control modules may control the order of application of fluid, suction,
or both relafive {o each other. The one or more control modides may funclion 1o stop suction,
stop irrigation #uid, apply irrigation fluid, apply suction, or a combination of both. The one or
more control modules may be powered by electricily, balteries, or both. The one or more
confral modudes may include one or more pumps, one of more valves, one or more user
interfaces, or 3 combination thereof, The one or more user interfaces may be one or more
controf knobs, one or more selectors, one or more top plates, one or more actuation petals, one
or more poppet valves, one or more indicators, one or more user controls, one or more devices
for changing a parameter, or a8 combination thereaf. The one or more control modules may
include any of the pumps discussed herein and based upon feedback from the user interface
may control the pump fo perform the selected parameter. The one or more control modules
may control one or more valves. The one or more control modules may prevent application of
syction and frigation fluid at the same time. The one or more contral madules may confrad ong
or more valves so that suction, irrigation fluid, or both may be applied in series, in parallsl,
simultansously, one at a time, or a combination thereof. The one or more control modules may
be physically connected, electrically connected, or both 1o one or more suction lines, ong or
miore rigation lines, one or more valves, of a combination thereof. The one of more ¢ontrod
modules may control suction and imgation fluid relative 1o each other. The control module may
include a microprocessor, a computer, a confrol algorithm, or a combination thereof.

{6023] The control module may include one or more switches. The one or more swilches of
the control module may be in communication with one or more actugtion members, one or more
rasilient reservoirs, or both. The one or more swilches may be actuated by the resilient
reservoir when the resilient reservolr is compressed. The one or more swifches may be a
pressure sensor. The one or more switches may be a flow sensor {e.g., that senses flow out of
the resilient reservoir). The switch may be a magnetic switch {e.g., having two magneis that ars
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moved into contact andior apart from each other). For example, when the actuation member is
compraessed, two magneis may be moved {ogsther causing one or more events 1o ocowr and
when the magnets are moved apari another svent {or no event) may occur. The one or more
switches may generale a signal, may be an event that sets off a series of events, or both. The
control module may control one more valves located within the system, connedied to the controd
maodule, or both. The one or more control modiudes may perform a suction function, an irrigation
function, or a combination of both upon a selection by the user as is indicated by the user
interface. The control module may conkol the running speed, pumping duration, suction
duration, or a combination thersof of the pump so that irdgation fluid is moved to the sheath.
The one or more control modules may be part of a stand, part of a foot petal, or a combination
of bath.

{0023] The one or more control modules may be located at an elevated position so that a
user may adjust the control module, activate the control module, or both using hand controls
{e.g.. a console). The one or more control modudes may be located on a floor position so that
the user may adiust the control module using one or both feel. The one or more conirol
modules may be part of a fool switch, a foot activation device, a foot petal, or a combination
thereof. Functionality of the control module may be separated befween a foot petal {e.g., a fool
console) and an elevated portion of the confral modide {e.g., a hand console) and one or both
may be used to control an actuation cycle. The foot control modide may include one or more
switches, one o more valves, one or more actuation devices, or a combination thereof. The
suction lines, the irrigation lines, or both may be directly connected to the footl control modtde,
the hand control module, or split between the two. Preferably, when a fool conirgl module is
used all of the functionality is located in the foot control module. The foot control maodule, the
hand console, the control modules, or a combination thereof may include one or more actuation
nmembers.

{0024] The one of miwe actustion members may funclion to initiate an application of
suction, irrigation fluid, or both, The one or more actuation members may funclion to initiate the
application of suction and irigation fluid with a single movement. The one or morg actuation
members may move relate 1o one or more paris of the control module. The one or more
actuation members may move relative 1o a base of the control module. The one or more
actuation members may pivol about a pivet poinl. The one or more actuafion members may
compress a resilient reservoir so that imigation fluid is applied. The one or more actuation
members may trigger an application of suclion. The one or more actuation members may be
electrically connected, mechanically connected, or both {o one or more valves. The one or
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more actuation members may cantral a pressure of the irrigation fuid. For example, applving
more pressure o the actuation member may result in the irrigation fluid being applied with more
pressure. The amount of pressure applied to the actuation member may not affect the pressure
of the irigation fluid. The one or more actuation members may exiend over ong of More
rasiient reservolrs. The actuation member may be a finger swilch, a foot pedal {or switch), or
hoth. The actuation member may be part of a control module. The one or more actuation
members may be connestion {0 one or more hase membaers.

[0025] The one or more base members {i.e., base) may function to support the control
module. The one or more hase members may function {o support a resilient reservolr, one o
nmore actuation members, or both. The one or more base members may be connected to one or
more valves {e.g.. check valves). The one or more basse members may receive one or maore
fines {e.g., trrigation lines, suction lines, or both). The one or more base members may support
the control module on a surface. The one or more base members may include mechanical
cordrols, electrical controls, or both. The one or morg base members may provide a pivot point
¢ that the actuation member may move relative to the base member. The base member may
create a pivot point for the actuation member to rotate about. A pin may extend through the
actuation member connecting the actuation member to a base so that the actuation member
may be rotated about the pin {0 create pressure on a resilient reservoir. The base member may
support one or more resilient reservoirs so that the actuation member may move and compress
the resilient reservoir fo apply irrigation fluid.

[00286] The one or more resilient reservoirs may function to apply irrigation fluid. The one or
more resilient reservoirs may function to generale pressure in applying imigation fluid. The one
or more resilient reservoirs may function to act as an intermediary point for irrigation fluid. The
one or more resilient reservoirs may be connected {o an irrigation source. The one of more
restlient reservoirs may include an entrance port, an exit port, or both, The entrance port and
the exit port may be the same port. For example, fluid may be moved into the resilient reservair
through an entrance port during filling and then exit the entrance por (ie., exit port) during
compression so that the fluid exits the resilient reservoir and is directed fowards the sheath,
The entrance port and the exit port may be located on opposite sides of the resilient reservoir.
The entrance port and the exit port may include ane or maore valves and preferably one or more
ane way valves {i.e., check valves}. The one or more resilient reservoirs may be a storage
focation for fluid. The one or more resilient reservoirs may be a temporary sforage location for
irrigation fluid. The one or more resilient reservoirs may hold a single application of irrigation
fluid. The one or more resilient reservoirs may expand when filling andior receiving irrigation
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fiiid. The pne or more resilient reservoirs may contract when expealiing fluid, being compressed,
or both, The oneg or more resilient reservoirs may have a volume that large enough o provide 1
or more, 2 or more, 3 or more, 4 or mare, or even 5 or more applications of irrigation fluid. The
one or more resilient reservoirs may have a volume o apply 10 or less, 8 or less, or 6 or less
applications of frrigation Huid, The resilient reserveir may be a bulb. The resilient reservolr may
return an actuation member back to a starting posdion, a steady state, an onginal position, or a
combination thereof. The resilient reservoir may expand and draw irrigation fluid from an
irrigation source. The resilient reservoir may generate a vacuum so that irrigation fluid is drawn
from an irrigation source. The one or more resilient reservoirs may be made of any material that
gxpands and contracts. The one or more resilient reservoirs may be made of a material that
slastically deforms. The one of more resilient reservoirs may be made of 8 material that does
not plastically deform. The one or more resilient reservoirs may be made of andfor include an
glastomer, elastic, rubber, or a combination therenf. The one or more resilient reservoirs may
be made of plastic. The one or more resilisnt reservoirs may be made of the same malerial as
the one or more #rigation Hnes, one of more suction lines, ong or more delivery lines, one or
more common lines, or a combination thereof. The one or more rasilient reservoirs may be
made of a material that is capable of holding material a fluid without leaking. The irrigation fluid
may function {o clean an endoscope, clear debris from a location proximate to the endoscope,
be bicabsorbable, or & combination thereof. The irrigation fluid may function fo move solid
particles, move opaque fluids, or both. The irrigation fluid may be applied with a pressure. The
pressure of the irigation fluid may be varied by changing the height of the hrigation source
relative to the sheath so that the head of the imigation fuid is increased or decreased. The
pressure of the irigation Huid may be sufficiently high so that the irrigation fluid may be
redirected by a flow director. The irrigation fuid may be applied with a pressure of about 0.10
MPa or more, about 0.20 MPa or more, about 0.30 MPa or more, or even about 0.50 MPa or
miore, The irigation fluid may be applied with a pressure of about 3 MPa or less, about 2 MPa
or less, abowt 1 MPa or less, or even about 0.75 MPa or less. The pressure of the irrigation
fluid may be varied from application to application, during a single application, or both. For
example, pressure of the irrigation fluid may be varied by varying the amount of pressure on the
actuation member, the resilient reservoir, or both. The irrigation fluid may be applied with a
sufficient amount of pressure that the surface tension of the irrigation fluid wicks the irigation
fluid across the distal end, the imaging portion, or both of the endoscope (e.g., the pressure may
be low enough that the irrigation fliid remains in contact with the endoscope, the sheath, -or
both}). The irrigation fluid may be stored in a location and the location may be an irrigation
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source. The irigation source may store a sterfle fluid. The invigation source may be connected
o a resitient resenvoir by ong or more supply lings. The rigation source may be connected to a
control module by a supply line so that the supply line supplies irrigation fluid directly and/or
indirectly 10 a sheath. The #rrigation source may provide irrigation fluid to a distal location via
one of more suipply lines. The hrigation fluid may be applied with g gravity feed, thus, the
pressure of the irrigation fluid may be determined by the height of an irigation source. For
example, the irrigation source may be an IV bag and the height of the 1V bag may determine the
amount of pressure andfor force generated at the distal tip of the sheath, endoscope, or both.
Preferably, the irrigation fluid is gravily fed from an irrigation source to a resilient reservoir and
the resilient reservoir assists in generating pressure.  The irrigation fluid may be applied by a
pump that pumps the fluid at a predetermined pressure. Preferably, the wrigation fluid is not
applied by a pump. The irrigation fluid may be continuously applied, intermittently applied, or
both during an application cycle. The pressure of the imigation fluid may change when the
irrigation fluid reaches the end of an endoscope sheath so that the fluid cleans the endoscope,
creates turbudence af the end of the endoscope, or both, Preferably, the pressure is sufficiently
low so that the flow across the endoscope is laminar. The pressure of the irrigation fluid may be
varied based upon the size, length, or both of an #rigation line extending between an irrigation
source and the sheath. The irigation source may be a reservol that fuid s drawn from by a
fluid movement mechanism {e.g., a pump and/or resilient reservair) and moved through the
sheath to provide irrigation to a distal end of an endoscope, to clean an endoscope, or both.
[0027] The pump may function to circulate irrigation fluid, move hrigation fluid through one
or more lines, move fluid through a sheath, move irrigation fluid {o a resifient reservoir, or a
combination thereof. The pump may function {o create a negative pressure {e.g., suction or
vacuum). The pump may move fluid with an impeller. The pump may be a lobe pump, &
centrifugal pump, a positive displacement pump, a rolary positive displacement pump, a
digphragm pump, peristalfic pump, rope pump, 8 §ear pump, a screw pumy. a progressing
cavity pump, a roois-type pump, a plunger pump, or a combination thereof. Preferably, the
pump moves a constant amount of fluid upon being activated, a constant amount of fluid may be
varied from application to application, or both. More preferably, the pump is a peristaltic pump.
Even more preferably, the system may be free of 2 pump to supply irrigation fluid through the
irrigation lines.

{0028] The one or more irrigation lines may function to connect the sheath {o an irrigation
source, a rasilient reservoir, one of more valves, or a combination thersof. The irrigation lines

may function {o create a head so that pressure is created and the irrigation fluid ts applied with a
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force. The one or more irigation lines may connect ong or more resilient reservoirs with an
frrigation source. The one or more irrigation lines may extend through a control module. The
irrigation line may be flexible, movable, or both. The irrigation lines may be compressible. One
or mare and preferably a plurality of irrigation lines may extend between an irrigation source, a
resilfient reservoir, a control module, and the sheath. The ane or more ivigation lines may
connect to one or more enfrance ports, ane or more exit ports, or both of a sheath, a resilient
reservoir, an irrigation source, or both, The irrigation lines may be made of any material thal is
compatible with the irigation fluid, a patient, use in a surgical procedure, or a combination
thereof. The irrigation lines may connect the sheath to an irigation source, a suction source, or
both {i.e., suction may be applied thraugh the imigation line).

{0023]) The suction source may function o remove fluid, debris, opague Huds, unwanted
material, or a combination thereof from a point of inferest, from a distal end of the sheath, a
distal end of the endoscope, or a combination thereof. The sucton scurce may function to
perform a drying function, remove fluid spots, or both. The suction source may be a pump,
reversal of a motor, a common suction source, a hospital suction source, or a combination
thereof. The suction source may apply a sufficient amount of vacuum fo remove a
predetermined amount of fluid in a predetermined amount of time. For example, the suction
source may apply suction so that 10 mi of fuid may be removed i 1 1o 2 seconds. The suction
source may apply suction for a predetermined amount of fime. The predstermined amount of
time may be about 2, 3, 4, 5, 86, 7, 8, 9, 10, 15, or 20 second or more. The suction source may
continuously provide suction and one or more valves may open and close to control the
application of the suclion. The suclion source may provide suction immediately after the
irrigation source ceases to provide irvigation fluid, afler a delay, or both. The suction source
may apply a continuous suchion, intermittent suction, or both.

{0030] The suction line may function to conmect the sheath to the suction source so that
suction may be pulled through the sheath, The suction line may function {© connect the sheath
to a suction source. The suction ling may assist is moving fluids, removing fluids, removing
debris, removing opague fluids, removing particles, or a combination thereof. The suction line
may be any line that may assist in creating a vacuum at a distal tip of the endoscope, the
sheath, or both. The suction line and the irrigation ine may be the same line. The suction iine
and the irrigation line may be connected to a commeon line. The suction line and the irigation
line may be connected by one or more fitlings, one or more valves, or both.

[0031] The one or more valves may function to alfow only one functions {e.g., irrigation or
suction} o work at a time. The one or more valves may funclion to block the irigation ling, the



WO 2015/048406 PCT/US2014/057659

suction lineg, or both. The one or more valves may only allow suction ar irmgation to be applied
at a given time. The one or more valves may be or include a check valve, a back flow
preventer, or both. The one or more valves may be a poppet valve. The poppet valve may be
any poppet valve faught herein including a poppet valve taught in U8, Serial No. 13/457 007
filed on April 26, 2012 the teachings of which are incorporated by reference hersin ang
specifically the teaching as to Figures 5-7. The one or maore valves may be a two way valve, a
vaive that only allows for the application of a fluid and/for suction at one time. The one or more
valves may be localed proximate to the sheath, proximate to the irrigation source, proximate to
the suction sowrce, proximate o the resilient reservoir, or a localion therebstween. Preferably
each side of the rasilient reservolr includes a valve. More preferably, each side of the resilient
reservoir includes a check valve so that during an application of pressure fltid is prevented from
being moved towards the irrigation source and during expansion of the resilient member, refiling
af the resilient member, or both the resilient member does not create suction from the sheath.
Each of the lines may include a valve. If more than one valve is present the valves may be
glectrically conngcled, hydraulically connected, fiuidly connected, or a combination thereof so
valves are closed, or a combination thereof. The one or more valves may be mechanically
controfled, electrically controfled, passive, active, or a combination thereof. The two or more
valves {e.g., a first valve and a second valve) may be electrically connected, slectrically
controfled, or both. The two or more valves may be operated in a sequence (e.g., one opened
and then one closed), operated simultaneocusly, operated on a delay, or a combination thereof.
For example, only one valve may be open at a time. In ancther example, one may close and
after a time delay ancther may open. The one of more valves may be part of a common fitting,
located proximate o a common fitting, or both.

{0033] The one or more cammon fittings may funclion to connect two or more lines into a
common fine. The one or more comunan fittings may funclion {0 connect a suction line and an
frrigation line to a common port, 8 sheath, or both. The ang or more commaon fittings may
connect a single line {o multiple devices so that multiple devices may be used simultaneously, in
series, in parallel, or a combination thereof. For example, the common fitling may connect a
syction ine and an irrigation line 10 2 common ling that is connecled {0 a8 sheath and, during
aperation, an irigation fluid may be applied and then after a delay and/or immediately when the
wrigation fluid ceases to be apphed, suction may be applied to the suction line so that irrigation
fluid, excess irigation fluid, debris, parlicles, opague fluids, or a combingtion thereof are
removed from the distal end of the endoscope. The one or more common fittings may have two
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or more apenings, three or more openings, four or more openings, or aven five or more
openings. Each opening may receive at least one line and fluidly connect the one or more lines
together. More than one common fitling may be used o connect multiple lines togsther, For
example, a first common fitling with three openings may be comnected o second commaon filing
witlt with three openings so that two tubes are connected to ong opening of the first common
fitting and one tube is connected to each of the other two openings. Preferably, the common
fiting is generally "Y" shaped and two of the openings lead into a third opening that is
connectad {o 8 common ling and/or & delivery line.

{0033] The common line may function o deliver irrigation fluid, suction, or bath fo a sheath.
The common line may function o provide a combination of mulltiple different fluids, devices,
suchion levels, fluid pressures, or 8 combination thereof. The commeon ling may provide a single
access point between the jrrigation souwrce and the suction source and the sheath. The
common fine may have an increased cross-sectional area {e.g., diameter} refative 1o the cross-
sectional area of the irigation line, the suction ling, or both. The common line may be the same
size {e.g., cross-section) as one or both of the irrigation line, the suction line, or both. The
common line has a volume. The volume of the commen line may be sufficiently large so that
during application of suction the irrigation fiuid is not entirely removed from the commaon line.
For example, the common ling may be entirely filled during a cyde of applying irrigation fluid
and during the application of suction a portion of the commaon line may include air, be a mixed
phase, or both. The commaen line may be sufficiently small so that during application of suction
the line is complelely evacuated. The common line may have a length of about 5 om or more,
10 oy or more, 20 on of more, or even about 50 cm or more. The conwnon line may have a
length of about 4 cm or less, about 3 cm or less, or about 2 cm or fess. The commaon line may
have a volume of about 5 mi or more, about 10 mi or more, about 15 mil or more, or even about
20 mi or more. The common line may have a volume of about 4 mi or less, about 3 ml or less,
or even about 2 i or less. The comymon ling may be the same size as one or both of the
irrigation Hnes andfor the suclion lines, The comman fine may extend belween the comman
fitting and a port of the sheath. The common line may be a delivery line.

[0034] The delivery line may function to deliver fluids o a sheath. The delivery line may
function to deliver suction to the sheath. The delivery line and the common line are preferably
the same line. The teachings herein for the common line are incorporated by reference here for
the delivery line. The delivery line, common line, or both may be used during an application

cycle.
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{0035] The application gycle may be any cycle where an endoscope is oleaned. The
application cycle may be a method of cleaning, washing, or both an endoscope. The application
cycle may be a cycle where a combination of different items are applied., a combination of
different seguences are performed, or both. The application cycle may be a cycle where an
rrigation fluid and suction are applied In 2 sequence to clean an endoscope. The application
cycle may be a combination of one or more applications of fluid, one or more applications of
suction, or both, The application cycle may be an application of fluid and immediately thereafter
an application of suction 1o remove excess fluid form a point of interest, the distal end of the
endoscape, the distal end of the sheath, or a combination thereof. The application cycle may be
triggered by a single event. For example, pressing an actuation member may trigger the
application of irrigation fluid and a subsequent apphication of suction. The application cycle may
be triggered by actuating the actuation member only. For example, upon pressing the actuation
member a predetermined amount of fluid may be applied and then after a predetermined
amount of time a predetermined amount of suction may be applied. A sequence of evenls
resyiling in the cleaning of the endoscope may be friggered from a single event {e.g.. applving
fluid, suction, refilling a resilient reservoir, opening and closing of valves, or a combination
thereof). The application cycle may have no delay betweean an end of the application of an
frrigation fluid and the beginning of the application of suction. For example, upon completion of
the irigation fluid being applied the suction may immediately begin. A delay may be present
between an application of suction and an application of irrigation fluid. The delay may be for a
pradetermined amount of time. The delay may be for about 1 second or more, about 2 seconds
or more, about 3 seconds ar more, or about 4 seconds or more. The delay may be for about 10
seconds or less, about § seconds or less, or about 5 seconds or less. The application cycle
may be varied by a user.

{00386] The application cycle may include only an application of fluid {L.e., a flushing cycle, a
washing cyele) with no suction.  The application cydle may be user aclivated for a
predetermined amount of time. The application cycle may be aclivated based wpon a durgtion a
user activates a switch, For example, a user may pre-set the activation cycle so that one touch
of the switch causes the imgation fluid to run for 5 seconds. The user may pre-sef the activation
gycle so that no suction is used. The application oycle may be a concurrent application of fluid
and suction. For example, suction may begin being applied before the irrigation fluid is fumed
off. The application cycle of the irrigation fluid, the suction, or both may be changed by a user
changing a selector, actualing a controt longer, changing an input, adjusting a control module,
adiusting selector switches, adijusting a user interface, or a combination thereof The

12



WO 2015/048406 PCT/US2014/057659

application cyele may be sufficiently long so that an image sensor of an endoscape 5 clear and
good images may be faken,

[ou3ny The endoscope may function {o provide an imags o a surgeon, a doctor, 3 nurse,
any other person who desires visual access 10 a remote location, or a combination thereof. The
grcioscope may be used for norkinvasive surgery. The endoscope may be used for orthoscopic
surgery. The endoscope may be inserted in a cul n tissue. The endoscope may be used for
insertion into an orifice including an ear, nose, throal, rectum, urethra, or a combination thereof.
The endoscope may have a generally circular cross-section.  The endoscope may have a
tubtdar section that is generally cylindrical {L.e., internal portion). The endoscope may have a
tubtdar seclion exlending to the distal end and a handpiece connected {o the tube and
extending to the proximal end. The endoscope may have a cylindrical distal end. The hody of
the endoscope and the distal end of the endoscope may be different shapes. The endoscope
may include one or mare image sensors in a distal end region (L.e., inlernal portion). The one or
more image sensors may be located in an external portion of the endoscope and fiber optlics
canngcted to the image sensor may transmit a signal through the internal porion o the external
portion. The endoscope may include two or more image sensors. The endoscope may include
an image sensor at the most distal point of the endoscope. The endoscope may include an
fmage sensor that is located on an angle. The angle of the image sensar, viewing face, or both
may be about 0°, 209, 30°, 45° 80° 70", or a combination thereof. The image sensor may
provide black and while images, color images, thermal images, or a combination thersof
Preferably, the image sensor, imaging device, or both are located substantially at the distal end.
The angle of the image sensor, the viewing face, or both may dictate the angle, shape, viewing
cone, or a combination thereof of the endoscope.

[0038] The viewing cone may be an area of visibility of the endoscope. The viewing cone
may be variable, adjustable, or both. The angle of the viewing cone may be movable. The
angle of the viewing cone may be predetermined based upon the type of endoscope saelectad.
The angle of the viewing cong may not be affected by the flow director, lumen, sheath, or a
combination thereof. The location of the endoscope within the sheath may vary based upon the
angle of the viewing cone. For example, the shape of the sheath may offset the endoscope o
one side more or less based upon the angle of the viewing cone so that the endsoscope sheath
does not interfere with the imaging of the endoscope. The viewing cone may extend outward
from the distal end of the endoscope in a cone shape.

[0039] The distal end of the endoscope may function {o be inserted into a patient so that a
feature of interest may be viewed through minimally invasive means. The distal end of the
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endascope may be the leading portion of the endoscope (l.e., the first pordion that enters a
patient), The distal end may funclion o provide washing functions, suction funclions, irrigating
functions, or a combination thereof that direct the irrigation fluid and suction across the viewing
face of the endoscope, the lens, or both. The distal end may include one or more openings.
The one or mare openings may be atf the very end of the distal end {e.g., a 0 degree apening).
The one or more opening may be in a sidewall of the sheath, the tube, or both {e.g., 30 degrees,
45 degrees, 80 degrees, 70 degrees). The one or more openings may extend into the one or
more openings so that a feature of interest may be viewed through the opening. The distal end
of the endoscope may be on an opposing end of the endoscope as a proximal end. The
proximal end may function to be gripped by a user. The proximal end may function to provide
controls o a user. The proximal end may provide an interface for connecling other functional
components such as an imaging device {(e.g., a camera). The proximal end may function to
provide power, sensing, suction, fluid, control, a connection point to culside devices, or a
combination thereof to the distal end of the endoscope. The proximal end may be retained out
of the patient and the distal end may be inserted in the pateni. A shoulder may be located
between the distal end and the proximal end.

{0040] The shoulder may function to prevent the proximal end from entering a patient. The
shouider may function to form a connection point with a tube of the endoscope. The shoulder
may be a terminal portion of a proximal end of the endoscope. The shoulder may prevent a
sheath from axially moving towards the proximal end of the endoscope. The shoulder may be
located proximate {o one or maore light posts.

{0041] The light post may function to provide light inte the endoscope. The fight post may
direct light into the endoscope and out of the tube of the endoscope so that a feature of interest
is Hluminated. The light post may provide light so that a user can see features of interests that
are located in low light conditions. The one or more light posts may provide light through the
endascape, so that the visual port may be used for abserving a feature of inferest at & distal end
of the endoscape.

[0042] The visual port may function to provide a viewing window for a user. The visual port
may function to allow a user 1o observe a feature of interest.  The visual port may function to
provide an output so that an image is displayed on a3 manilor. The visual port may provide
visual access through the endoscope to a user. The visual port may be an optical window at the
proximal end that provides visual access to a viewing lens at the distal end.

[0043] The viewing lens may function to provide a window that an image sensor views
through. The viewing lens may function o protect an image sensor {e.g., 8 camera). Ths
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viewing fens may be a cover gver an image sensor. The viewing lens may be a viewing face of
the endoscope and vice versa. The viewing Tace may be a surface of the endosoope that an
image is generated through. The viewing lens may a portion of the endoscope extended info a
location of interest and may be inhibited from allowing a clear image © be formed.

{G044] The sheath may function to provide ong of more conduits, lumen, channels, or 3
combination thereof for a fluid, suction, a functional device {e.g., a cutling tool, cauterizing todl,
or both), or a combination thereof {0 exiend oul of a distal end region of the sheath. The sheath
may function to form all or a pottion of a conduit, channel, lumen, or a combination thereof for
fluid, suction, a functional device, or a combination thereof {o extend out of a distal end region of
the sheath. The sheath may function to provide cleaning, washing, or both of an endoscope.
The sheath may provide a conduit, channel, 8 lumen, or 3 combination thergof that extends
from a proximal end to a distal end. The sheath may include one or more lumen, create one or
more lumen, or both. The sheath may include one or more partis that when connected together
create a conduil that provides irrigation fluid, suction, a functional device, or a combination
hereof {0 a distal end of the endoscope. The sheath may substantially mirror the shape of the
endoscope. Thus, for example, if the endoscope has a circular cross-section then then sheath
has a circular cross section. The sheath may function as an endoscope cleaner. The sheath
may have a distal end and a proximal end with g longitudinal axis that exiends therebetween.
[0045]) The distal end of the sheath may funclion fo divect imgation fluid, suchon, or hoth
across the viewing lens, the distal end, or both of the endoscope. The proximal end of the
sheath may function {o create a connection with the endoscope. The proximal end may align
the sheath relative to the endoscope. The proximal end of the sheath may axially align the
sheath relative 1o the endoscope, radially align the sheath relative to the endoscope, axially
align the distal ends of the sheath and the endoscope, the sheath axially relative to a light post
of the endoscope, the sheath rotationally relative o a light post of the endoscope, or &
combination thereof. The proximal end may receive all or g pordion of the endoscope. The
proximal end may contact g shoulder of the endoscope. A longHudinal axis may extend
between the proximal end and the distal end of the sheath. The longitudinal axis may extend
through a through hole, channel, lumen, or a combination thereof that extends the length of the
sheath. The endoscope may axend within the sheath slong the longitudinal axis. The
longitudinal axis may extend from a connection point between the endoscope and the sheath
and through a tube of the sheath.

[0048] The fube may function fo receive the imaging device of the endoscope. The tube
may have one or more dimples for positioning the endoscope within the sheath. The tube may
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include one or more dimples for creating & fluid path, & suction path, or both though the tube.
The tube may be lccated at the distal end of the endoscope. The tube may be generally the
same size and shape as the endoscope. For example, i the endoscope has a generally circular
cross-section then the tube may have a generally circular cross-section.

{6047] The port may function o provide access info the tube of the sheath. The port may
function to provide a fluid connection, a connection with one or more imgation sources, a
connection with one or more suction sources, one or more commen lines, one or more delivery
fines, or a combination thereof. The port may form a fixed connection with one or more lines so
that suction, irrigation fiuid, or both may be provided through the port. The port may provide
direct access to the inside of the tube. The port may be configured so that one or more
functional elements (&.g., & cutting tool, a cautenzing tool, or both) may gain access o the
inside of the tube of the sheath, may exiend out of the distal end of the sheath, or both. For
example, the port may not be receive items that flow. The port may be part of a2 handpiece of
the sheath. The port may be part of the tube, the hub, or both.

{0048] The hub may funclion {o connect the sheath to the endoscope. The hub may
function to seal the sheath to the endoscope. The hub may surround a portion of the
endoscope. The hub may function to create a fluid seal with the endoscope so that irrigation
fiuid, suction, or both do not leak. The hub may receive a shoulder of the endoscope so that the
shoulder and the hub form a fluidly sealed connection. The hub may include a collar, an arm, or
both that receive all or g portion of the endoscope.

[0048] The collar may be an integral part of the hub. The collar may funclion to axially align,
rotationally align, or both the endoscope and the sheath. The collar may form a majority of the
hub (e.g., 50 percent or morg, 60 percent or more, or 70 percent or more). . The collar may
extend partially around the light post. The collar may include one or more flares that extend
proximally from the collar,

{0056] The one of more spacers may funclion to aially align the endoscope within the
sheath. The one or more spacers may contact a shoulder of the endoscope and align the
endoscope within the sheath. The spacer may contact an endoscope so that the endoscope is
axially aligned within the tube. The one or more spacers may be optional. The spacer may be
focated proximate o one or more Q-rings.

[oa5s1] The one or more O-rings may funclion to form a seal bebween the sheath and a tubs
of the endoscope. The one or more O-rings may function to prevent fluid from traveling towards
the proximal end of the endoscope. The one or more O-rings may function o create a seal
The one or more O-rings may be located within the hub, proximate {o a collar of the hub, or
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both, The ane or more O-rings may be made of any matenal that forms a seal. The one or
more O-rings may create g circumferential seal, a thrust seal, or both. The one or more G-rings
may be axially compressed, radially compressed, radially expanded, or a combination thereof,
The one or more O-rings may include one or more through holes. The one or more O-rings may
elastically deform.  The one of more O-rings may he made of an elastomer, include elastic,
include rubber, include a deformable matertal, include a deformation region, or a combination
thereof. The one or more O-rings may be located proximate {o a locking ring.

{0052] The one or more locking rings may lock the O-ring o the sheath, the endoscope, of
bath. The one or more focking rings may function to lock two of more components together.
The one or more locking rings may include a through hole so that the endoscope extends
through the ube and the locking ring.

{0053] A through hole may extend from a proximal end to a distal end of the sheath. A
through hole may be sufficiently large so that the endoscope and fluid (e.q., irrigation fluid,
suction, or both) may pass from the distal end to the proximal end of the sheath. The tube may
include one or more through holes in the sheath. The through hole in the fube may open
directly to a point of interest, an internal location of a patient, or both. The through hole may
include one or mare flow directors.

{D054] Figure 1A Hlustrales a top view of sheath 80 for use with an endoscope cleaning
systerm {(not shown). The sheath 90 includes a distal end 92 and a proximal end 84. A tube 88
and hub 88 extend belween the distal end 82 and the proximal end 84. The hub 88 includes a
port 108 for receiving suction, an irrigation fluid, or bath. The hub 98 as shown has a collar 100
that includes an oplional socket 102 for receiving a light post 72 {not shown} of a corresponding
device {not shown) and the socket 102 includes an undercut 104 for forming a conneclion with
the corresponding device.

{0055] Figure 18 Hlustrates an end view of the sheath 90 from the proximal end 4. The
port 106 is shown extending front the hub 898 and a through hole 152 is shown extending
through the tube 96 and hub 88, The socket 102 is ilustrated extending through the hub 98
towards the part 106.

{0056] Figure 1C illustrates a view of the sheath 90 from the distal end 82, A through hole
152 is shown extending through the sheath 80,

[0057] Figure 2 Hustrates a cross sectional view of the sheath 80 of Figure 1A cut along
fines A-A of Figure 1C. The sheath 80 includes a tube 98 connecled {o a hub 88. The fube 08
includes a dimple 134 for aligning an endoscope (hot shown) within the sheath 80. The hub 88
includes a spacer 128 between an end of the tube 86 and a maling surface of the hub 98. An
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O-ring 130 is located in the hub proximate to a locking ring 132 for creating connection between
fhe hub 88 and an endoscope (not shown}, The fube 28 includes a dimple 134 along the
longitudinal axis of the tube 80.

[0058] Figure 3 illustrates an endoscope 80 extending into a sheath 80. The endoscope 60
includes a proximal end 84 including a visual port 74. The visuat port 74 allows a user {0 view
jocations of interest located within the viewing cone 78 at the distal end 82 of the endoscope 80
{e.g.. a § degree endoscope). The endoscope 60 includes a distal end 82 that extends {o a
distal end 92 of a sheath 80. The sheath 90 includes a tube 88 extending from a distal end 92
to a hub 98. The hub 98 includes a port for receiving suction, an irdgation fluld, or both. The
hub 98 terminates at a proximal end 94 that receives a shoulder 70 of a light pot 72,

{0058] Figure 4 illustrates an endoscope cleaning system 2. The endoscope cleaning
system 2 includes an irrigation source 4 connected to an irrigation line 6 that is connected to &
control module 30 having 8 pump 14 for controifing flow of irrigation fluid bebween the inigation
source 4 and a sheath 80. The conirol module 30 includes g power source 20 and a coniroller
and/or micropracessor {(not shown) that is 0 communication with a user interface 31 for
controfling the control module 30. The system 2 includes a suction source 10 that is connected
to the conirol module 38, The control module 30 includes a valve 8 that controls suction
through the suction ling 8. The valve 8 for controls suction between the suction source 10 and
the sheath 90 so that suction may be turned off during all or portion of the application cycle of
the irrigation fluid. The irrigation fine 6 and the suction line 12 are connecled together at a
common fitting 18 that connects the irrigation line & and the suction line 12 to a common line
18/delivery line 42 for supplying a fluld or suction to the sheath 80 for cleaning an endoscope
{not shown}. The comman line 18/delivery line 42 are long enocugh so that during the suction
cycle the common ling 18/deliver ine 42 is not evacuated of fluid.

{0060 Figure & lustrates a controt module 30 that includes a pump 14, a power source 20,
a user interface 31, and one or more valves 8. The irigation sowce 4 Iy gravity fed into the
pump 14 and then the pump 14 sends fitdd through the irvigation line & to the sheath 80 so that
the sheath 80 washes the endoscope 60. The suction source 10 is connected to a valve 8 of
the control madule 30 that confrols suction being drawn through the suction lines 12, Both the
irrigation fines 8 and the suction lines 12 are conneclted to g cammon fitting 16 and a single
common line 18/delivery line 42 extend from the commaon fitling 16 to the sheath 80. The
common line 18/delivery line 42 is short enough so that all of the fluid is evacuated when the
suction cycle is initiated. The suction line 12 may include a valve 8 that is 3 passive check valve
to prevent irrigation fluid from being forced into the suction line.
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{0o61] Figure § Hiustrates a system including a control module 30 that controls the flow of
frrigation Huid and suction through the system. An irrigation source 4 is connected 1o a resilient
reservoir 32 by an irrigation line 8. The resilient reservoir 32 is located between an actuation
member 47 and a base 48 so that upon movement of the actuation member 47 the resilient
reservoir 32 Is compressed and irigation fluid i moved inte the irigation line 6 towards the
comimon fitkng 16 and from the common fitting 16 info the common line 18/delivery line 42 so
that the irrigation fluid is supplied to the sheath 80 {o wash the endoscope 60. Al some
pradstermined time after movement of the actuation member 47 the control module 30 will
activale suction to be applied. The valve § will actuate so thal suction moves fram the
endoscope 80 through the common line 18/delivery line 42 past the common fitling 18 and into
the suction line 12, The suction line 12 extends through the valve 8 and into the suction source
10.

{6062] Figure 7 ilustrates a resilient reservoir 32. The resilient reservoir 32 includes and an
enfrance port 34 for supplying fluid to the resilient reservoir 32 and an exit port 40 that supplies
fluid to g sheath (nof shown).

[0063] Figure 8 illustrates a control module 30. The control module 30 includes an
actuation member 48 that extends over a resilient reservoir 32 and assists in controlling the flow
of fluid from the resilient reservoir 32 o a sheath 20 (not shown). As lustrated, fluid is fed info
the resilient reservoir 32 via a supply line 384rrigation line 8 that extends from an irrigation
source 4 (not shown). When the actuation member 48 is actuated the actuation member 48
rotates about a pivol point 47 so that the acluation member 48 compresses the resilient
reservair 32 between the actuation member 48 and a base 48 moving fliuid out of the exit port
40 through a delivery line 42/irrigation line 8. Movemaent of the actuation member 48 triggers a
predetermined response where after a predetermined amount of ime the valve 8 is actuated so
that suction is applied though the suction line 12 from the supply line 36 side through the valve 8
and to the delivery ling 42 side.

{0064 Figure 9 jllustrates g side view of a condrol module 30, The confrol module 30
includes an imgation tine 6 that is connecled fo a resilient reservoir 32, The resilient reservoir
32 ts compressed by an actuation member 48 that rotates about & pivot 47 to expel fluid. The
actuation member 46 is connected o the base 48 by the pivot 47 and moves relative io the
base 48. A suction line 12 extends through a valve 8 that controls the flow of suction in the
system:

[00865] Figure 10 Hustrates a perspeclive view of a cover of the base 48 removed. As
lustrates the resilient reservoir 32 rests in a cradle and includes an irrigation line 6 extending
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fram each side. The suction line 12 extends through a valve 8 which is conirolled by an
glectrical controlier € during movement of the actuation member {not shown).

[0068] Any numerical values recifed herein include all valuas from the lower value to the upper
value in increments of one unit provided that there is a separation of at least 2 units belwsen
any lower valug and any higher value. As an example, if it is stated that the amount of a
component or a value of a process variable such as, for example, temperalure, pressure, time
and the like is, for example, from 1 to 80, preferably from 20 to 80, more preferably from 30 o
70, it s intended that values such as 15 {0 85, 22 to 68, 43 to 51, 30 to 32 ete. are expressly
gnumerated in this specification. For values which are less than one, one unil is considered o
be 0.6001, 0.001, 0.01 or 0.1 as appropriate. These are only examples of what is specifically
intended and all possible combinations of numerical values between the lowest value and the
highest value enumerated are to be considered o be expressly stated in this application in a
simitar manner,

[0067] Unless otherwise stated, all ranges include both endpoints and all numbers between the
gndpoinis. The use of "abow”™ or "approximately” in connection with a range applies o both
ends of the range. Thus, "about 20 fo 30" is intended to cover "about 20 to about 30, inclusive
of at least the specified endpoints.

[0068] The disclosures of all articles and references, including patent applicaions and
publications, are incorporated by reference for all purposes. The ferm “consisting essentially of”
to describe a combination shall include the elements, ingredients, componenis or steps
identified, and such other slements ingredients, components or steps that do not materially
affect the basic and novel characteristics of the combination. The use of the terms "comprising”
or “including” to describe combinations of slements, ingredients, componenis or steps herein
also contemplates embodiments that consist essentially of the slements, ingredients,
components of steps. By use of the ferm “may” hersin, it I8 inlended that any described
atiributes that “may” be included are optional.

{0068] Plural slements, ingredients, componenis or steps can be provided by a single
integrated element, ingredient, component or step. Alternatively, a single integrated element,
ingredient, component or step might be divided into separate plural elements, ingredients,
components or steps. The disclosure of "3" or “one™ {o describe an element, ingradient,
component or step is not intended {o foreclose additional elements, ingredients, components or
staps.

[0070] # 5 understood that the above description is intended 1o be iHlustrative and not
restrictive. Many embodiments as well as many applications besides the examples provided will
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be apparent to those of skill in the art upon reading the above description. The scope of the
teachings should, therefore, be determined not with reference {o the above description, but
should instead be determined with reference {o the appended claims, along with the full scope
of equivalents to which such claims are entitled. The disclosures of all articles and references,
including patent applications and publications, are incorporated by reference for all purposes.
The omission in the following claims of any aspect of subject matter that is disclosed herein is
niot a disclaimer of such subject matter, nor should it be regarded thal the inveniors did not
consider such subject matter to be part of the disclosed inventive subject matier.
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We claim:
13 A system comprising:

a} a sheath configured to receive all ar a portion of an endoscope;

b} an frrigation line connecting the sheath to an irrigation source;
c} a suction line connecting the sheath 1o a suction source; and
d} a control module located between the sheath, and the irrigation source

and the suction source and controls flow of irrigation fluid from the irigation source to
the sheath and movement of suction between the suction source and the sheath;

wherein the irrigation source is connected {o a resilient reservoir that is located
within the control module and movement of the control module compresses the resitient
reservolr moving irrigation fluid fram the regilient reservolr to the shesath so that the
irrigation fluid assists in cleaning the endoscope, and

wherein the control module includes a valve and compression of the resilient
reservolr inifiates movement of the valve so that the valve opens and suction from the
suction line is applied 1o the sheath.

23 The system of claim 1, wherein the valve is opened a predetermined amount of time
after the compression of the resilient reservair,

3} The system of any of the preceding claims, wherein the contral module includes an
actuation member that evenly applies comprression to the resilient reservolr creating pressure

that forces the irrigation fluid from the resilient reservair,
43 The system of any of the preceding claims, wherein the control module is a foot pedal.

5) The sysiem of claim 4, wherein the irrigation source applies a pressure {o the resilient
reservoir and assists in expanding the resilient reservoir.

&} The system of any of the preceding claims, wherein the resilient reservoir expands when
compression is complefe so that irigation fluid ceases to be applied and releases a valve so

that suction is applied to the sheath.

7} The system of any of the preceding claims, wherein the control module includes a base
and the actuation member is movable refative {o the base.

8} A methad comprising:

22
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cannecting a sheath to an endoscope;

connecting a delivery line to the sheaath;

connecting a suction source to a control module by a suction line;

connecting an irgation source to the contrel module by an irigation line; and

& o a T W

connecting the control module 10 the delivery line by the suction fine and the
irrigation line so that suction and irrigation fluid extend through the contral
module;

wherein application of the irrigation fluid and application of the suction are provided from
a single event.

8) The method of claim 8, wherein the single event is movement of an actuation member,

10} The method of any of claims 8 through 9, wherein a delay occurs between the

application of the irrigation fluid and the suction.

11) The method of any of claims 8 through 10, wherein the control module includes &
resitient reservoir and the resilient reservoir applies the irigation fuid upon an
application of pressure and ceases to apply the irrigation fluid upon the release of

DreSSLre.

12} The method of any of claims 8 through 11, wherein the control module includes an
actuztion member that exiends over 3 resilient reservoir and movement of the actuation

membeyr forces the irrigation fluid out of the resilient reservoir {o the sheath.

13} The method of any of claims & through 12, wherein upon a release of the actuation
member suction is applied {0 the sheath and movement of the irrigation fuid towards the
sheath is terminated.

14} The methad of any of claims 8 through 14, wherein the irmigation fluid is apphed up to a

predetermined volume of fluid.

15} The method of any of claims 8 through 15, wherein the application of suctionis up to a
predetermined fime interval,
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